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LETTERS OF TRANSMITTAL

OCTOBER 8, 1976..
To Members of the Joint Economic Committee:

Transmitted herewith for the use of the Members of the JointEconomic Committee and other Members of Congress and the in-terested public, is a study of the economy of the Soviet Union entitled"Soviet Economy in A New Perspective." This is a compilation ofresearch papers prepared at our request, by scholars and experts.It deals with the recent performance of the Soviet economy. It isthe latest in a series of Soviet studies which the Joint Economic Com-mittee has published, beginning in 1959. There is understandably agreat deal of interest in the Soviet economy, its prospects and prob-lems, and their implications for the United States and Western Euro-pean countries. We believe that the volume will prove helpful to theMembers of Congress in their policy deliberations related to our U.S.-Soviet relations, as well as to scholars and interested members of thepublic. We are indebted to the scholars who have given so generouslyof their time and their knowledge. They are listed in the Staff Direc-tor's memorandum to me and I would like to express the, Committee'sgratitude for their valued efforts.
Also I wish to express my appreciation to the Congressional Re-search Service for making available the services of Doctor John P.Hardt, senior specialist, who helped to plan the scope of the research,coordinated and edited the contributions, and wrote a Summary forthe present study. Dr. Hardt was assisted by Ronda Bresnick, also,of the Library staff.
It should be clearly understood that the views expressed in thesepapers are those of the individual contributors and do not necessarilyrepresent the position of their respective government, or non-govern-ment institutions, the Joint Economic Committee, individual Membersthereof, or the Committee staff.

HUBERT H. HuMPHREy,
Chairman, Joint Economic Committee.

OCTOBER 5, 1976Hon. HUBERT IT. HUMPHREY,
Chairman, Joint Economic Committee, U.S. Congress,
Washington, D.C.

DEAR MR. CHAIRMAN: Transmitted herewith is a volume of ma-terials on the economy of the Soviet Union entitled "Soviet Economyrin A New Perspective." The study contains papers written by scholarsand specialists who, as recognized authorities on the Soviet Union,were invited to contribute. The specialists have been drawn. from theranks of various universities here and abroad, private research in-stitutes, several departments of the Federal Government and the Li-
(M)
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brary of Congress. The papers they have submitted, in response to our
request, cover the broad range of topics dealing with the recent per-
formance of the Soviet economy. Included among these topics are
economic policy, the defense burden, agriculture, politics, energy,
industry, population, research, science, international trade, and for-
eign aid.

The Joint Economic Committee has undertaken a number of studies
on the Soviet economy. Among the earlier studies were Comparisons
of thek- United States and Soviet Economies (1959); Dimensions of
Soviet Economic Power. (1962); New Directivns in the Soviet EconA
omy (196.6); and Economic Performance and the Military Burden in
the Soviet Union. The latest of the Committee releases in the overall
series was Soviet Economic Prospects for. the Seventies (1973).
. At a time when the relationships between the United States and
the Soviet Union on arms control, and commercial, scientific, tech-
nological affairs all are entering a new stage, an assessment of Soviet
economic policy appears especially timely. Indeed after several of the

poorest economic performances in Soviet history in 1972 and 1975
special importance may be attached to a thoroughgoing professional
assessment of current performance and future prospects.

The contributors to the study have been most considerate of our
needs and generous in giving of their time and expertise to provide
not only basic information but also an essential analytical perspective.
The individual scholars who have participated in the preparation of
the present study are:
Alan Abouchar
Hans Bergendorff
Joseph S. Berliner
Herbert Block
Morris Bornstein
Lawrence J. Brainard
Jack Brougher
Lars Calmfors
Robert W. Campbell
David W. Carey
Stanley H. Cohn
Paul K. Cook
Orah Cooper
M. Mark Earle Jr.
Warren W. Eason
Paul Erickson
John Farrell
Murray Feshbach
Richard B. Foster
Dimitri M. Gallik
Marshall I. Goldman
Alice C:. Gorlin
Donald W. Green
Rush V. Greenslade
Gene D. Guill
Philip Hanson

Holland Hunter
Emily E. Jack
Daniel R. Kazmer
Martin J. Kohn
Barry L. Kostinsky
Laurie R. Kurtzweg
J. Richard Lee
Harold Lent
Herbert.S. Levine
Peter Miovic
Gur Ofer
Steven Rapawy
Earl M. Rubenking
Francis W. Rushing
Jan Rylander
David M. Schoonover
Gertrude E. Schroeder
Barbara S. Severin
Theodore Shabad
Alan B. Smith
Maureen R. Smith
Per Strahigert
Lawrence H. Theriot
Vladimir G. Treml
Albina F. Tretyakova
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In addition, the Committee received the wholehearted cooperation
from the following private organizations and Government agencies:

Brandeis University.
Bureau of East-West Trade, Department of Commerce.
Bureau of Intelligence and Research, Department of State.
Centre of Russian and East European Studies, University of

Birmingham (Birmingham, United Kingdom).
Center for Russian and East European Studies, University of

Michigan.
Economic Group, Chase Manhattan Bank.
Duke University.
Foreign Demographic Analysis Division, Bureau of Economic

Analysis, Department of Commerce.
Georgia State University.
Russian Research Center, Harvard University.
Haverford College.
Hebrew University (Jerusalem).
Indiana University.
School of Advanced International Studies, Johns Hopkins

University.
The New York Times.
Oakland University.
Office of Economic Research, Central Intelligence Agency.
Ohio State University.
Wharton School, University of Pennsylvania.
Soviet Program Area, Department of Agriculture.
Strategic Studies Center, Stanford Research Institute.
State University of New York at Binghamton.
Swedish Defense Research Institute (Stockholm, Sweden).
University of Toronto.
University of Virginia.
Wellesley College.
It should be clearly understood that the views expressed in these

papers are those of the individual contributors and do not necessarily
represent the position of their respective government, or non-govern-
ment institutions, the Joint Economic Committee, individual members
thereof, or the Committee staff.

The Library of Congress made available the services of Johm P.
Hardt, senior specialist in the Congressional Research Service, who
helped to plan the scope of the research, coordinated and edited the
contributions, and wrote a Summary for the present study. Dr. Hardt
was assisted by Ronda Bresnick, also of the Library staff.

JonN R. STAR,
Executive Director,

Joint Economic Committee.
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SUMMARY

JOHN P. HARD?

Improving economic performance continues to be a major policy
problem for the Soviet leadership. The Tenth Five-Year Plan for
1976-1980, unveiled at the Twenty-Fifth Congress of the Commu-
nist Party of the Soviet Union, highlighted both the prospects and
problems in Soviet economic development. A long term trend ineconomic growth retardation is likely to continue and worsen. In the
short term, crises such as the 1972 and 1975 agricultural shortfalls,
the 1975 hard currency shortage in the balance of payments, will
presumably continue to plague the Soviet economic planner. Pressingas the short term problems are, the long term opportunities and con-
straints may be even more difficult to deal with: commitments toSiberian development involving major regional energy and metal
projects, a significant new railroad-the Baikal-Amur, and the out-
reach to plumb the resources of the seas. Further commitments from
an already overstrained economy may be necessary now for obtaining
results in fifteen or more years. Short or long run, all major claimants
require more and better goods and services; the military to maintain
and expand strategic and conventional forces; the planners formaintaining and modernizing the economy; and the consumers for
incentives to raise the productivity of an overcommitted labor force.
The resource slices needed are growing rapidly, while the economic
pie from which they must come is expanding at a retarding rate.

Soviet Prime Minister Alexei Kosygin, in his major economic speech
at the Party Congress, stressed not only quantitative and qualitative
improvements in the economy but also the role of technological
change in economic growth. Western technology inputs that add a
degree of economic interrelatedness with the advanced industrial
nations seemed to be emphasized as an important route for economic
improvement.

At the same Congress, General Secretary Leonid Brezhnev spoke
of the international and military prowess of the Soviet Union. Parity
with the only other superpower-the United States-might promisean even stronger position in the world arena of future problems. Still
economic power-the basis of long term political power-has notreached parity as indicated of the following selected indicators. (See
Table 1.)

In the 36 chapters of this compendium some specialists from gov-
ernment, not-for-profit professional research, and academic institu-
tions in the United States, Canada, Sweden, the United Kingdom, and
Israel have assessed recent Soviet economic performance and its impli-
cations for the future. The chapters are arranged in three sections:
Policy Assessment, Economic Performance, and Foreign Economic

(I)
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Activities. Each of the authors provide analyses based on their own
professional views. Many have provided their own summaries. The
reader should reference the summaries and the full analyses before
making judgments on the professional differences of views, or the
validity of the conclusions. The following are some of the major ques-
tions raised by the papers with an indication of their responses and
where in the compendium the appropriate analysis may be found.

TABLE 1.-UNITED STATES AND U.S.S.R.: SELECTED ECONOMIC INDICATORS*

United U.S.S.R.
States U.S.S.R. 1976
19751 1975 plan

GNP (billion 1975 U.S. dollars) - 1, 516.3 865.3 NA
Population, midyear (millions) -213.6 254.5 257.1
Per capita GNP (1975 U.S. dollars) - 7,098.7 3,400 NA
Industrial production index (1970=100) -106.5 ' 132.5 138.2
Net agricultural production index (1970=100) -112.9 96.8 NA
Bread grains 2 (million metric tons)- 58.6 1 60.8 NA
Feed grains ' (million metric tons) - 163.9 158.4 NA
Potatoes (million metric tons) -14.3 88.5 NA
Meat (million metric tons) --------- 21.5 15.2 NA
Total labor force 4 (millions) 94.8 136. 1 138. 4

Nonagricultural ' (millions) ---------- (81.4) (101.5) (104.4)
Agricultural (millions)- - --------------- (4.4) (34, 6) (34.0)

Total investment index 5 (1970=100) ----------------- NA 139.8 144. 5
Per capita consumption index (1970=100) -NA 1117.1 ...- .
Crude oil, including natural gas liquids (million barrels per day) 10.0 9.9 10. 4
Natural gas (billion cubic feet) ---------. 20,100 10,215 11,053
Electric power (billion kilowatt-hours) - 2,200 1,038 1, 095
Coal (million metric ton) -.... 584.8 701 715
Primary energy production (million metric tons of coal equivalent) 2,165 1, 643 1,734
Crude steel (million metric tons) - 105.9 141.0 147.0
Cement (million metric tons) ..... - ------ 63. 1 122. 0 126. 0
Copper, refined (million metric tons) - 1.6 1.35 N 1. 41
Iron ore (million metric tons)- 82.6 233.0 NA
Phosphate rock (million metric tons) -6,713. 44 1 25 NA
Automobiles (thousand units)- 6,713.0 1, 201.0 NA
Trucks and buses (thousand units)- 2, 272.2 763. 0 NA
Electric generators (thousand kilowatts)- NA 17,100 NA
Machinetools, metalcutting(thousand units) - --- ------------ 78.0 232.0 NA
Instruments and measuringequipment(million rubles 1967 prices) NA 14, 300 NA
Computers and calculating machines (million rubles, 1667 prices) NA 0 2, 800 NA
Refrigerators (thousand units)- 4, 577 5, 600 NA
Washing machines (thousand units)- 4, 228 3, 300 NA
Radios (thousand units) -34, 516 8,400 NA
Television sets (thousand units) -10, 637 7,000 NA
Vacuum cleaners (thousand units) -------------- 7, 637 NA NA
Cold production (thousand troy ounces) -1, 030 9, 902 NA
Importsf.o.b. (million U.S. dollars) -96, 140 137,900 NA
Exports, fob. (million U.S. dollars) -107, 191 1 32, 600 NA

I Preliminary.
I Wheat and rye.
'Corn for grain, oats, barley, and pulses,
' Including armed forces.
5 New fixed investment.
5 Calculated from 5-yr-plan data.

-Supplied to the Joint Economic Committee by the Office of Economic Research, Central Intelligence Agency, and re-
eased in TheSoviet Economy: Performance in 1975 and Prospectsfor 1976," June 1976.

1. How did the Soviet leaders view the economic issue during their
policy deliberations in the contexct of the Twenty-Fifth Party Con-
gress and the Tenth Five-Year Plan (1976-1980) ? Has the new eco-
nomic strategy of modified economic interdependence been adhered to
or changed? How are they coping with short term agriculture and
balance of payment problems and long term difficulties emanating
from slowing economic growth?

* "The most reasonable prognosis would seem to be that the
Soviets will continue to pursue detente but with reduced expectations
of the benefits obtainable. One benefit that is useful is access to West-
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ern credits in order to help pay for imported technology and grains.
And the need may well increase if the Soviet Union suffers another
harvest shortfall-even if on a smaller scale than in 1975.

"In sum, problems persist and current Soviet policies seem unable to
resolve them adequately. But they do not appear to be of an order of
magnitude to generate actual crises. In fact, they closely resemble
problems the Soviets have had to cope with over the years. And cope
they have, however imperfectly.

"Western perceptions of the Soviet Union all too frequently focus
entirely on military strengths, economic weaknesses, and on sup-
pression of civil liberties. Soviet self-perceptions differ. Why should
we change our ways, the leadership might ask, for they have been
proven over time. For more than 30 years the Soviet Union has been
at peace; it has attained recognition as the strategic equal of the fore-
most capitalist power, the United States; and while it may have cer-
tain economic weaknesses the economy has grown by leaps and bounds
and today is the world's second largest. And, of course, this pride is
buttressed by the belief that the balance sheet of world power is
changing in their favor.

"In this context, the failure of the leadership to launch dramatic
new initiatives at home or abroad should not be surprising. On the
other hand, the extent to which the leadership's apparent decision to
muddle through will suffice in today's environment is moot. But the
leadership, despite their long tenure, is mortal. Whether their succes-
sors will speed up the present glacial evolution of Soviet society
remains to be seen. Over the near term, however, more of the same
seems to be the order of the day." (Cook, pp. 15-16.)

2. Has the adoption of a price mechanism, so often heralded by
,western economists as necessary for Soviet economic efficency, be-
come a reality? Has price instability-inflation-bocorme a problem in
Soviet economic development? Have changes in price formulation
served to decentralize decision making within or in place of the cen-
tral planning process?

"The remarkable stability of the official retail price indexes is
explained partly by an extensive program of subsidies on food prod-
ucts, partly by statistical practices which ignore some kinds of price
changes, and partly by pricing many commodities below market-clear-
ing levels. There is considerable evidence of repressed inflation in the
U.S.S.R., including widespread shortages, some formal and some in-
formal rationing, black markets for certain goods, and rising prices
for food products on the collective farm market.

"Within a traditional general policy of striving for "stability"
(stabilnost', ustoichivost') of the level of prices, Soviet pricing au-
thorities are increasingly interested in achieving "flexibility" (gib-
kost') and "mobility" (podvizhnost') in the relative price structure.
More frequent adjustment of relative prices is seen as a logical coun-
terpart of the greater emphasis since 1965 on sales and profitability
as enterprise performance indicators, and on managerial incentives
linked to these indicators. Prices are perceived increasingly not only
as measuring "socially necessary labor costs" but also as influencing
choices among outputs and inputs-subject to important constraints
by plans and administrative allocations. Prices which fail to cover
costs or which provide "below-normal" profits are viewed as im-
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properly discouraging production and encouraging consumption of
the goods involved. In turn, if prices are too high, they lead to ex-
cessive profitability which decreases pressure for cost reduction and
retards the introduction of new technologically superior products.

"However, a more "active" price policy does not imply a diminution
of central control over price determination. Rather, a "unified state
price policy" (edinaia gosudarstvenaia politika tsen) is to continue,
with the following features: (1) Central agencies like the SPC
determine the general level of prices for major categories of output
and branches of the economy. (2) These agencies also establish the
actual prices of many basic types of producer and consumer goods.
(3) Finally, they provide "methodological guidance" (metodologich-
eskoe rttkovodstvo)-in the form of compulsory "recommendations,
instructions, directive letters, elaborations, and interpretations"-to
all other organizations and levels involved in price formation.

"Currently, this "unified" policy stresses adjustments in the relative
prices of producer goods to press for cost reduction, promote new tech-
nologically superior products. and encourage quality improvements.
In the case of consumer goods, attention is focused on altering relative
prices of clothing, footwear, and consumer durables as the assortment
changes, and on revising long-neglected services prices....

"These efforts at greater price flexibility rest on continued central
administrative determination of prices along established lines and re-
flect the rejection of two types of reform proposals.

* "First, suggestions to give enterprises and associations authority to
set prices, even within central guidelines, have met with little
success....

"Second, proposals of the "optimal planning" school, based in the
Central Mathematical Economics Institute of the U.S.S.R. Academy
of Sciences, for central calculation of plan targets and corresponding
opportunity cost prices balancing supply and demand, also have had
little effect on pricing practice....

"Thus, though growing slowly, the role of the price mechanism in
the Soviet economy remains subordinate to-planning and administra-
tive allocation." (Bornstein, pp. 60-62.)

3. Has the changed policy of price determination in CA1IA as be-
tween the Soviet Union and its economic partners represented a basic
change in policy? Has the Soviet Union moved to maximize the bene-
fits in exporting oil. gas and other commodities?

".-. . Since 1971. and particularly in 1974, prices in trade out-
side CEMA had moved in a manner that made continuation of exist-
ing intra-CEMA price relationships disadvantageous for the Soviet
Union. The actual terms of trade of the U.S.S.R. vis-a-vis its CEMIA
partners had changed little during 1971-74. However, had changes in
world prices in fact been applied to Soviet trade with other CEMA
countries, the terms of trade-would have moved substantially in the
U.S.S.R.'s favor. Consequently, though violating the spirit if not the
letter of CEMA pricing arrangements, the U.S.S.R. instigated a ma-
jor overhaul of CEMA foreign trade prices a year ahead of schedule.

"The market disparity in early 19.75 between actual CEMA price
relationships and what those relationships would have been if CEMA
prices had moved in conformity with world prices represented a sig-
nificant reduction in the U.&S.R.'s gains from trade with the rest of
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CEMA. The amount of the loss equalled roughly one percent of SovietGNP.
"The. most striking example of the high cost to the Soviet Union ofnot adjusting CEMA price relationships to changes in world priceswas provided by oil, a major Soviet export to Eastern Europe (withthe exception of Romania). The price of oil on world markets at thebeginning of 1975 was four times higher than it had been in the fallof 1973. Not surprisingly, therefore, oil prices were raised in 1975 morethan prices of any other commodity in CEMA trade. The increase forcrude oil, for example. was reportedly 130 percent....
"The terms of trade advantage gained by the U.S.S.R. from the 1975price changes seem moderate in light of world price changes in 1971-74. Moderation may have been partly dictated by the prematurity ofthe changes and partly by indications that world prices in 1975 wouldchange to the U.S.S.R.'s disadvantage. The U.N. export price datasuggest that the U.S.S.R.'s hypothetical terms of trade vis-a-vis thesix countries of Eastern Europe did in fact deteriorate last year, byabout 2 percent.
"Soviet restraint may also reflect opportunities for taking advantageof world price movements through means other than direct improve-ment in the U.S.S.R.'s terms of trade. For example, Western inflationhas apparently helped the U.S.S.R. win Eastern European agreementto participate more heavily than ever before in investment projectson Soviet soil. The Eastern European contribution should speed coin-pletion of these projects while reducing the volume of resources theSoviets must commit to them. It should also strengthen the tics be-tween the Soviet economy and the individual economies of EasternEuropean countries. At the same time, these projects benefit EasternEuropean countries by providing a relatively assured future supplyof such commodities as natural gas, oil and other raw materials atprices that, at official exchange rates, are below world market levels."Perhaps the main reason why the U.S.S.R. has apparently adopteda moderate CEMA trade pricing policy is its recognition that theeconomies of Eastern European countries could'be seriously damagedby sudden and substantial adverse movements in theiri terms of trade."(Kohn, pp. 68 and 77).

4. While recognizinq in the Helsinki agreement "the growing world-wide economic interdependence" has the Soviet economy moved sig-nificantly away from self sufficiency toward interdependence to uakethe process irreversible 9
". . . The Soviet Union is allowing itself to become more intertwinedinto the world economy. No one move by itself has been all thatfar reaching, but the totality of these processes in recent years and inyears to come, may eventually bring about a qualitative change. As ofnow the U.S.S.R. may still be able to extract itself without too muchtrouble, but it is clear that if the present trend continues, the cost ofsevering ties with the West will mount rapidly. For example initiallythe U.S.S.R. did not buy as much feedgrain in 1975 as it should have.This necessitated the premature slaughter of at least 14 million pigs,about 20% of the herd. This show of independence proved to be toocostly. Ultimately to prevent additional sla)ughter, the Soviet Unionfound it necessary to reenter the market in late April 1976 and supple-ment its initial large but obviously inadequate purchase. The same
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type of phenomena is likely to occur if in the future the Soviet Union
decides to cut itself off from an adequate flow of Western technology
and interchange. . . ." (Goldman, p. 95.)

5. How will demographic trends effect the labor force constraint on
Soviet economic growth? Will future restrictions in the supply,
,characteristics, and quality of manpower significantly increase the
economic burden inherent in retaining a very large Soviet military
-force? Are falling rates of fertility, especially among Great Russians
'and Baltic nationalities, likely to slow and reverse sufciently to
ameliorate the demographic pressures on future Soviet economic
performance?

"Given the demographic imperatives confronting the Soviet
Union in the next few years major poliev decisions will be required to
cope with the resulting manpower problems. The growth rate of the
population at the end of the century will drop to about one-third of
the rate at the middle of the century. This will mean a much slower
rate of growth in the labor force, as other sources of supply have been
exhausted, and the new entrants in the working age population are
the only numerically significant new supply. The continuing overall
labor shortage is fully appreciated by the Soviet central authorities
as is evident from the fact that they call for productivity gains as the
key to achieving the economic growth expected during the current 5-
year plan period. The problem of labor shortages appears even more
acute when one looks beyond the aggregate figures at the regional
differentials. In the absence of mass migration, past and current re-
gional birth differentials will mean that most of the new labor supply
will not be generated in the areas where most of Soviet industry is now
located or where future expansion is planned. In addition, the military
manpower shares that will come from the southern tier, or non-Slavic
belt of the Soviet Union, may also have a major impact on the armed
forces of the future. By the end of the century about one-third of the
18-year-old cohorts will be in this region." (Feshbach-Rapawy, p.
113.)

Soviet demographic trends, especially fertility patterns, are both
difficult to explain and predict.

"Future fertility trends are notoriously difficult to predict, but the
period of time of the recent increases in age-specific fertility is suffi-
ciently long to suggest that the Soviet population may very well jhave
entered upon a new stage of stable and even higher rates of reproduc-
tion. This reversal of trends may show up in the 1980 Soviet census, in
the form of a higher proportion of the population in the youngest age-
groups and it should begin to have an influence on the rate of growth
of the Soviet labor force by the early 1990's.

"Whether and to what degree the recent trends will continue and
what their ultimate effect will be, of course, only time will tell. We
must await the continued publication of annual data on fertility by
age of mother and order of birth to see how this suggestive turn of
events actually works out." (Eason, pp. 160-161.)

6. In assessing Soviet technological development and its contribu-
tion, to growth in important sectors such as energy output how can
reg-arch and development behavior be assessed?

"One of the classic problems for any R&D policymaker is the
proner composition of his R&D portfolio. Three important aspects
of this choice involve: (1) the balance between relatively predictable
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short-run, versus more speculative, longer-run, efforts to improve the
technology of some process; (2) the balance between in-house expendi-
tures to solve a problem and acquiring technology from outside; and
(3) the choice between competing paths to the solution of a given
problem which are more or less comparable in the time horizon in-
volved." (Campbell, p. 97.)

7. How have economic and military aid which have played such
important roles in Soviet foreign policy in the past changed in recent
years? Have requirements for repayment of loams and a shift from aid
to military sales in the Middle East shifted the focus from a domi-
nantly political to an economic rationale?

"Repayment obligations for Soviet aid equalled about 40 percent
of the U.S.S.R.'s 1954-75 deliveries, 30 percent if only payments on
principal are included. In the face of relatively stable deliveries and
rapidly rising repayments of principal and interest, net aid to LDCs
has narrowed significantly. Repayments of principal and interest in
1975 were twice the 1969 level or $300 million. Meanwhile, aid draw-
ings rose less than 20 percent resulting in a net aid transfer to LDCs
in 1975 of only about $100 million. This compares with $225 million in
1969. Major long-time aid recipients are already feeling the pinch. In
1975, India and Egypt paid more for servicing their aid debt to the
U.S.S.R. than they received as aid. The negative aid flow to India has
persisted since 1969. Iran and Iraq in 1975 also approached zero aid.

"Soviet aid has never competed on a global scale; it represents only
about 1 percent of total official annual aid flows to the LDCs. The
U.S.S.R. has contributed less than 0.05 percent of its GNP for aid,
compared with an average of about 0.3 percent for Western industrial
countries. The impact of Moscow's small program has been maximized,
however, because of its focus on a few countries and its emphasis on
showy industrial projects. In fact, because of this emphasis, Soviet
aid has in some cases gained a competitive edge not warranted by
its size.

"Moscow is looked to by some countries as an important source of
aid. For example, until recently when OPEC aid was made available,
Afghanistan's development program was tied largely to Soviet aid. In
several instances when the U.S.S.R. jumped in with aid offers for ma-
jor installations turned down by other donors, Moscow gained extra
prestige. The Aswan Dam in Egypt is the classic example; others in-
clude the Bokaro steel mill in India and the Esfahan steel mill in Iran.
Moscow scored in some countries by helping to develop public sector
industrial complexes: In Egypt and India, it contributed importantly
to publicly-owned heavy industrial plant capacity; Moscow was re-
sponsible for developing national oil industries in Syria and Iraq and
for national gas industries in Iran and Afghanistan. Moscow's terms,
which usually allow repayment in goods, also gave the program pre-
ferred status for some countries short of foreign exchange whose
goods might not be saleable elsewhere. For some less developed coun-
tries the U.S.S.R. will continue as an important source of aid. Despite
occasional setbacks, the small Soviet aid program continues to provide
the U.S.S.R. some economic returns and in a few cases important poli-
tical dividends." (Cooper, pp. 193-194.)

Various estimates on the size and the geographical distribution of
the Soviet military aid program and the economic burden are being
evaluated.
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* "Two main conclusions emerge, from this section. First, the real
amount of Soviet military aid (MA), to the region increased over the
last twehty years at even higher rates than the rather high rates of
growth in total Soviet MA to LDC's. Compared with a 3.6-fold in-
crease of total aid from 284 (1955-66) to 1033 (in 197144). million
(current) rubles, aid to the region increased from 158 to 891 million
rubles over the respective periods-utip by about 5.6 times. Second, the
pattern of distribution of MA within the region seem to have shifted
geographically in a centrifugal fashion-taking Egypt as the tradi-
tional center-eastwards, north and.south, and westwards-and func-
tionally towards soil countries. Still, despite this centrifugal move-
ment, the real amount of MA to the confrontation countries (Main-3)
as a group has increased over time. Total aid to Egypt, Syria and Iraq.
increased from a yearly average of 144 million rubles during 1955-66
to 708 million riubles during 1971-74, almost 5 fold (4 fold after a
20 percent discount). . . .

"The prospects. seem to be good enough for the Soviet Union to try
hard to pursue this economic interest, which I believe it has already
been doing with considerable vigor during the last, few years. I thus
suppose that at least part of the explanation for the increased Soviet
MA supplies to the region perhaps since the early 1970's but certainly
since 1973; lies in their ability to reduce the total burden involved by
selling more arms for hard-cash or hard cash goods and in their readi-
ness to' give up part. of their political, ideological and military
demands.

"There is no open source that sums' up total S6viet hard currency
income' from arms sales to the region. From the number -of fragmen-
tary pieces of information available in the West it is clear that those
concerned know the total' so there is no point to try to estimate it here.
It' is now beyond doubt, however, that during 1973-75. such income
may have reached a couple of billion dollars or even more. First, there
is evidence that a considerable part of the arms supplied to Egypt and
Syria since 1973 was paid for in hard cash by' other Arab countries
(Algeria, Libya, Saudi-Arabia, Kuwait. and other countries). Sec-
ondly, it is quite clear that arms deals with oil countries, Iraq, Libya,
and possibly Algeria and Iran are also payable in hard currency or in
oil and gas-which are equivalent to it since they are reexported to
the West. The increased proportion of arms sales also explains, I be-
lieve, the shift in recent years in the distribution of Soviet MA to the
region-towards higher proportions of such "aid" going to oil coun-
tries-Libya, Iraq, Iran.

"In conclusion we must retreat a step and put things back in their
right proportions. We still believe that political and strategic consid-
erations play a major role in Soviet policy in the Middle East and
that economic considerations are of secondary importance,. and that
especially when MA agreements are considered the political aspects'
are very crucial. But, when comparing the intensity of Soviet interests'
and resulting policy up to the early 1970's with what followed we have
to conclude that the balance here shifted somewhat to give higher
weight to economic considerations and lesser importance to political-
strategic ones. It would be impossible of course to explain the shift of
Soviet bilateral relations from Egypt to Libya, mainly on economic
grounds. Clearly Egyptian interests and preferences play a big role.
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here. Let us not rule out, however, that at least the second half of
that shift-the move to Libya-had something to do with economics.''
(Ofer, pp. 223 and 237-238.)

8. Can change in the Soviet management of enterprises such as the'
development of production associations offer reform in economic-
administration, decentralize decisionmaking or otherwise affect the
eficency of the Soviet system?.

"A major theme throughout this paper has been the ability of the
Soviet institutional structure itself to block attempts at simplication.
The Soviet system is trying to defeat the reform, as it has successfully
done before. In spite of these efforts reorganization plans have been
formulated and to some extent implemented. But a lack of full com-
mitment is reflected in some plans; merger patterns often do not make
sense economically and little guidance in the form of operational prin-
ciples is provided. This is also a consequence of the traditional lack of
interest in administrative science. In such circumstances many iner-
gers represent experiments.; if the merged enterprises are unable to
adiieve true integration then they will be liquidated and 'other merger
patterns will be tested.

*"In spite of these problems, industrial reorganization has already
had positive results. Performance of associations is somewhat better
than overall industrial performance, although the gap is narrowing.
Superior performance of associations is attributed to development of
concentration and specialization, as well as centralization of man-
agerial- functions These accomplishments depend on initiative being
exercised within the associations, and here performance is very un-
even. It is clear that many associations represent integration in a
formal, not real, sense. Genuine integration requires time; several
years of accumulated experience will give a fuller picture of associa-
tion's accomplishments." (Gorlin, p. 187.)

9. H~ow accurate heave Western, intelligence estimates been in assess-
ing Soviet economic growth in the aggregate, and by sector and the
allocation of goods and services by entd ubse? What kind of revisions
nweed be made? * What implications should be attached to the
recomputations?

"The GNP indexes presented here are the preliminary results of a
major revision of the indexes which have been calculated and used by
CIA for many years. These revisions are: (a) to incorporate 1970 base
year weights, (b) to replace deflated value indexes with base year
weighted quantity indexes where possible, and (c) to make the indexes
comparable and consistent with the 1970 base year weights." (Green-
slade, p. 282.)

In order to place Soviet economic statistics in perspective, Western
analysts have often had to standardize- and -reconstruct aggregates
from the available data.

The purpose of this paper is to present Soviet input-output
tables for 2 years, 1966 and 1972, in a comparable format and with the
necessary brief methodological and explanatory notes.

"Soviet economic statistics have been improving steadily in terms of
both reliability and coverage, and every year yet another formerly
hidden part of the iceberg (as 3ATestern specialists have termed the So-
viet statistical system) becomes visible. However, there still are nu-
merous gaps, distortions, and ambiguities in the available data and
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the input-output tables that are constructed in the U.S.S.R. are no
exception. . . The two tables presented in this study have been
"reconstructed" by the authors, i.e., they have been prepared in the
standard complete three-quadrant form, with the reconstruction being
based on the published fragment of input-output data as well as other
statistics. In this process, it was necessary to estimate some 20 percent
of all the entries shown in the tables....

"The Soviet Union was a latecomer in accepting and using a number
of mathematical and econometric methods developed by Western econ-
omists, such as linear programming, game theory, and input-output
analysis. Large-scale empirical work in the development and use of
input-output techniques began in the U.S. in the late 1940's and was
soon adopted and expanded by a number of Western countries. Until
the late 1950's Soviet economists dismissed input-output analysis as a
fruitless attempt to introduce some measure of order into market
economies and denied any utility of the new technique for a planned
economy such as the Soviet." (Treml et al., pp. 332-333.)

Problems in measurement invariably occur when comparing the
economic strength between countries.

"... The yardstick used is the gross national product (GNP); its
many statistical problems are acknowledged and call for a warning
that the figures presented on the following pages should be considered
approximations and illustrations rather than precise measurements
(today's consumers must be coddled).

"At this juncture there exists a special vexation: CIA has doubled
its ruble estimate of Soviet national security expenditures for the past
five years. While its previous assessments had definitely been on the
low side, its new figures may stray too far in the other direction. Cer-
tainty about the real Soviet defense burden is unobtainable in the face
of the U.S.S.R.'s secretiveness; future research will have to examine
whether the revised military statistics make sense in the context of
this national accounts or whether the latter require changes in their
level, growth, and structure.

The much higher costs of weapons and space equipment point to a
lesser productivity of the armaments industries. The cost difference is
likely to reduce the investment series. This, in turn, poses the question
of either slightly higher productivity in the civilian capital goods
industries or a lower growth rate for the economy as a whole. Extrapo-
lating, the new defense estimates backward in time produces the, as yet
unresolved, problem of whether the Soviet defense burden was also
much higher in earlier postwar years or the growth of defense outlays
steeper than thought or whether a mixture of these possibilities
prevailed.

"Going even further back in history, the paper suggests that around
1860 Russia and the United States had a GNP of roughly the same
size and, with 2.3 times as many Russians as Americans, a per capita
GNP ratio of 40:100. By 1913 the ratio was 39:100 for the GNP totals.
It dipped deeply during the war and revolution and recovered to
27:100 in 1928 when the Soviet Union regained its prewar GNP level,
while the U.S. -was on the height of a boom. There followed Stalin's
industrialization drive and the American depression. In 1940. on the
eve of the German invasion, the Soviet-U.S. ratio was 42 :100: it would
have been 38:100 if in that year the U.S. had fully utilized its
resources.
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"History now repeated itself. During the war the GNP ratio fell
again sharply; it regained a proportion roughly that of 1928, namely
29:100, three years after victory. But several decades of violence had
stunted the U.S.S.R's demographic growth, there were 162 Russians
for 100 Americans in 1913, only 119 in 1948 (or now, for that matter).
Consequently the GNP ratio per capita was 24:100 both in 1913 and
in 1948....

". . . Between 1958 and 1969 both superpowers expanded their GNPs
at roughly the same rate and their ratio remained unchanged. But in
1970 another recession hit the U.S., whereas the U.S.S.R. had a very
good crop, with the result that the ratio jumped from 44 to almost
50:100 in one year.

"The 1970s have brought troubles on both sides of the fence-in-
flation here-two severe crop failures there complicating economic
conditions under a plan (for 1971-75) that deserved to be underful-
filled. Its implementation had been predicated upon greatly improved
efficiency in utilizing capital goods and materials; actually factor
productivity of the combined inputs of labor, capital, and land re-
mained stagnant. In the current year 1976, with an American expan-
sion underway and the U.S.S.R. under the weather both agriculturally
and organizationally, the GNP ratio will not be much different from
what it was in 1970. It is obvious that the Soviet economy continues
to waste resources and resist innovation. Less obvious is the extent to
which the investment volume has been curtailed in favor of military
hardware procurement and a (demographically explicable) labor
stringency has worsened by additions to the armed forces personnel."
(Block, pp. 243-245.)

10. Soviet leaders and economic planners had led us to believe that
the Tenth Five-Year Plan (1976-1980) would be the first third of a
Fifteen-Year Plan (1976-1990) and that both might be unveiled at
the Twenty-Fifth Party Congress, but only the Tenth Five-Year Plan
was discussed. Western economists specializing in the Soviet economic
-development process have developed models and made projections for
the coming 15 years. What are some of the findings of these western
mathematical economic studies of future Soviet perfornume?

"Our major finding is that Soviet output expansion will continue
to slow down. The gradual decline in achieved output growth
rates since 1958 has been noted by many observers, both Soviet and
Western; our tests show that it seems destined to continue into the
future even under assumptions of extremely favorable surrounding
conditions. The slacking off of labor-force increments. declining effec-
tiveness of canital investment, and other forces underlying the taper-
ing growth of the last 15 years, cast their influence forward into the
baseline projection for the coming 15 years as well. Fairly strong
assumptions about favorable domestic and external conditions do not
generate enough upward responses to keep output growth rates at
their present levels. The high rates of technological progress, sharp
gains in agricultural efficiency, and drastic improvements in Soviet
terms of trade that would be necessary to raise output growth rates
back to the levels of 5 or 10 years ago are so extreme as to appear
clearly implausible. One could, of course, describe the parameters for
a far more flexible and sensitive economy that would respond very
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actively to fortunate conditions, but nothing in Soviet experience
suggests that the present Soviet economy, itself could be made to con-
form to such a flexible model.

"The Soviet economy, especially outside agriculture, has been ex-
.panding in stable, unswerving fashion-though at 'gradually de-
clining rates-for a quarter of a century. An accurate model of this
economy will, therefore, have these same properties, and will thus;
display the relatively sluggish' responses noted in the exercises we
have gone through. These are not just the artificial simplications of a'
synthetic constuct. The bureaucratic immobility of the Soviet decision-
'making mechanism smothers a great deal of the volatility present in
a normal market economy. Established procedures regularly grind
out standard forms of output, while conventional methods enlarge
capital stocks embodying orthodox technology. This stability has, of
course, its advantages, but it also means that unfavorable conditions
and unsatisfactory performance are hard to remedy. When new pro-
cedures are required in order to produce new forms of output involving
altered capital stocks embodying unfamiliar technology, the Soviet
system responds poorly. The rewards and penalties that motivate
Soviet managers and workers serve admirably to replicate and en-
large the existing economy.'These same rewards and penalties act
negatively, however, 'with the effect of protecting the system against
changes-even if the needed changes are improvements.

"While these limited'computations can scarcely be considered 'con-
'clisive, they suggest how hard it will be, in the absence of major
institutional changes, for the Soviet economy to respond in any
fundamental way to the benefits that can flow from large-scale 'par-
ticipation in the world economy. Soviet exports and imports are only
a small fraction of Soviet domestic economic activity. In spite of'
'recent Soviet intentions, her domestic activities are still largely in-
'sulated from outside economic influences. Stubborn institutional bar-
'riers continue to hamper the incorporation of advanced foreign tech-
nology into Soviet industry and agriculture." (Hunter et al., pp. 211-
212.)

Various econometric models have. been constructed by Western
analysts both to forecast the possible economic growth prospects in
the Soviet Union and to evaluate official 5-year plans.

"Scenario analysis is a useful way of demonstrating the sensitivity
of' econometric forecasts to various shocks. These may be under the
direct policy control of Soviet planners, as in the restriction of im-
ports. Or, they may be outside planners' direct control as in the case
of weather conditions or the business-cycle of the Western industrial'
economies. In three scenario experiments, we obtained interesting'
quantitative results which illustrate the behavioral properties of the
Soviet economy. Thus, in a policy-type import restriction we observed'
a negative impact on industrial output, real household income and
consumption and a positive effect on the gold reserve-import and debt-
export ratios. Dual weather-impact scenarios demonstrated the im-
portance of the weather factor for Soviet agriculture and, conse-
quently, for the whole economy. In a third experiment, by a 'counter-
factual imposition of normal world trading climate for the recession
years 1974-75, we examined the negative impact of the Western
recession on the Soviet economy." (Green-Levine et al., p. 319.)
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Using the SRI-WEFA macroeconometric model of the Soviet-
'economy, Dr. Hunter and his colleagues conclude:

"In particular processes where advanced foreign technology has been
installed sucessfully, however, striking gains have resulted. In a recent
application of the SRI-WEFA model to this question, Drs. Green
and Levine have shown that imported high-technology equipment can
raise capital productivity in Soviet industry several fold. After a two-
or three-year period for fitting the new equipment into the produc-
tion process, output gains can be quite substantial....

"Comparing the impact of changes in foreign trade conditions with
the impact of changes in defense outlays, there is evidence, here of a.
significant contrast. The broad impact of defense changes is prompt
and unambiguous, while the consequences of changes in external
trade conditions are less certain. The econometric evidence accords
with our understanding of the institutional. structure. Many Soviet
manufacturing plants produce. civilian consumer goods along with
their defense-related output; they can presumably switch proportions
fairly easily. By contrast, as we have noted, use of the foreign trade
sector to update Soviet technology and raise domestic productivity
is a slow and problematic process. The two approaches need not, how-
ever, compete; for maximum growth benefits, Soviet authorities could
direct their policies toward both reduced defense outlays and large-
scale imports of high-technology equipment to be imbedded in a re-
formed, more flexible domestic economy." (Hunter et al., pp. 212-
213.)

Analysis has also been extended to include estimates on the cost for
the Soviets of increasing defense expenditures and specifically the
effect such increases might have on the growth of GNP and con-
sumption.

"If investments maintain their present share of GNP then only a
4%o rate of growth of GNP would seem to be feasible over the 1975-
1985 period unless drastic productivity improvements are achieved.
The decline from the present 5 + % growth rate is due to a slower
growth of both capital stock and of the labor force...

"Summarizing it appears that unless substantial improvements in
productivity are achieved growth rates of defense spending would
have to be held below the growth rate of GNP.

It is important to note that there are many elements of reality
which are not captured by the model and that these may affect the
conclusions.

"For example, it has been maintained that while the defense sector
may claim no more than 10% of GNP it uses up a much higher share
of very qualified resources such as R&D. It is very hard to quantify
such relationships, but some sensitivity analyses have been made
using reasonable assumptions to link civilian technical progress to
the size of the defense sector. Introducing this linkage predictably
made the growth rate of GNP much more sensitive to the size and
growth of the defense sector although the maximum acceptable growth
rate of defense spending were not much affected." (Bergendorff and
Strangert, pp. 416 and 418.)

"In spite of these reservations we feel justified in drawing the con-
clusion that if consumption and GNP shall increase by 4 to 5 percent
per annum (which cannot be considered as to ambitious goals for the
Soviet leadership), the defense expenditure must then not increase
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by more than some 2-3 percent a year. Strong economic pressure to
keep down the rate of increase of defense expenditure must therefore,
be assumed. On the other hand a major reduction of Soviet defense'
expenditure can hardly be expected for economic reasons alone, since&
it implied consumption and/or production gains seen insignificant.

"These conclusions are likely to be modified, only if the increase of
efficiency in the use of production factors should be significantly
higher than before. However, this would require an unlikely and very
advantageous combination of developments: efficiency promoting
economic reforms, a higher rate of innovation, an extensive transfer
and absorption of foreign technological know-how, and better results
in the agricultural sector." (Calmfors and Rylander, p. 393.)

11. How nay a revised domestic investment policy in the Soviet
economy spur economic growth?

"During the Ninth Plan there was no shift of investment
composition toward equipment and away from construction. While
official data on the proportion of all capital investment on recon-
struction, expansion, and technological reequipment of existing plant
relative to total investment showed some modest rise, the level ob-
tained in 1974 was not much ahead of the previous high attained in
1966. It remains to be seen if the replacement share increase contem-
plated in the Tenth Plan can be realized. This intention will be sup-
ported by the new depreciation guidelines adopted at the beginning
of 1975.

"Exogenous factors make accomplishment more difficult, but at the
same time, all the more imperative. Continued industrial expansion
in Siberia requires large outlays for new productive plant and over-
head facilities. The necessity to utilize less rich ore deposits requires
construction of more extensive processing facilities. The higher pro-
portion of industrial investment in raw materials, as distinguished
from manufacturing sectors, involves a heavier construction compo-
nent. Finally, the belated decision to invest in projects which would
aleviate environmental disruption also implies proportionately
higher construction outlays.

"If the technical structure of investment is beyond the control of
planners, other key features relating to its composition are not. Par-
ticularly in the manufacturing sectors the bulk of future increases
in production will depend upon replacement of existing assets. This
imperative will require further measures to induce planners and man-
agers to refrain from prolonging the lives of obsolescent assets
through the traditional resort to large capital repairs and to make
them more conscious of the significance of economic obsolescence in
their investment choices. The new depreciation guidelines and the
intentions announced in the Tenth Plan are steps in the right direc-
tion, but are too cautious in degree. Without their forthright imple-
mentation and more sweeping changes in direction from traditional
investment practices, the high hopes of accomplishment from more
rapid adoption of new tehnolo-rv -will be frustrated. It 'Will also be
necessary to reduce existing prolonged construction and installation
performance. Technology offers considerable promise for the Soviet
economic future. but must be supplemented by significant changes in
investment policies and practices." (Cohn, pp. 458-459.)

12. Is self suffjicienci of the Soviet economynV in enerqy and other rawe
matervials an attainable and economically desirable goal? To what
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extent is expensive and diffgicult Siberian development critical to re-
taminig this position of economic indlependlence?

"The U.S.S.R. is the only major industrial nation in the world that
is self-sufficient in energy and likely to maintain this position for the
foreseeable future. Furthermore, the U.S.S.R. has become a substan-
tial net exporter of fossil fuels to Communist and non-Communist
countries. Oil sales to the West are the Soviet Union's largest single
source of hard currency earnings, totaling some $3.2 billion in 1975.
Coal exports to the West-about 8 million metric tons in 1975-earned
about $385 million in hard currency. The U.S.S.R. is in the early stages
of becoming a sizable net exporter of natural gas, although at the
present time it imports more gas from Iran and Afghanistan than it
exports to Western Europe.

"Future growth in energy supply depends, however, on successful
development of Siberian resources, as 80% of the reserves of primary
energy lie east of the Urals. In the hostile environment of the northern
part of West Siberia the U.S.S.R. is confronted with difficult petro-
leum exploration and development problems and has begun to pur--
chase western equipment and technology to upgrade the petroleum
industry's technical capability.

"Domestic production of energy, which accounts for 98% of the
U.S.S.R.'s total energy supply, is scheduled to grow at an annual rate
of 5.0% in 1976-80; slightly below the rate during 1971-75. Crude oil
will continue to account for slightly more than two-fifths of total pro-
duction. The share contributed by natural gas will rise to almost one-
fourth by 1980, and coal's share will decline to just over one-fourth.
Minor sources of energy, including hydroelectric and nuclear electric
power, will account for the remaining few percent. Although a net
exporter, imports-mainly of natural gas-accounted for 2% of total
energy supply in 1975; imports will still be of minor importance in
1980.

"Exports of energy probably are expected to grow at about 4.7%
per year in 1976-80. somewhat less than 7.3% rate of 1971-75.
The bulk will continue to go to other Communist countries. Although
exports of natural gas will rise sharply, exports of crude oil and
petroleum products -will still account for about two-thirds of total
energy exports in 1980. Domestic consumption of energy apparently
is projected at about 5.1% per year, a slight drop from the 5.2 rate
of 1971-75. This rate of increase appears to be consistent with the
planned overall growth of the Soviet economy in 1976-80.

"The U.S.S.R. probably will not be able to meet the ambitious targets
set for oil and gas production in 1980 but it is likely that lags also
will occur in other sectors of the economy thus preserving the overall
balance between energy supply and requirements.

"The U.S.S.R. has not as yet released its long-range plan (1976-90)
but forecasts made by Soviet energy experts in the early 1970's pro-
jected energy requirements through 1990 at a growth rate about equal
to the rate now set for 1976-80. These forecasts point to a further slow-
down in the growth of crude oil production, continued rapid increases
in natural gas production, and a slight acceleration in the rate of
growth in coal production. A very rapid buildup in nuclear energy
production probably will be planned for the 1980's, but its share in
total energy supply will still be small in 1990.
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"The plan calls for Soviet crude oil production to reach 620-640
mnillion tons in 1980. This output will require a 4.8%-5.4% average
annual rate of increase compared with the 6.8%o attained during
1971-75." (Jack, Lee, Lent, pp. 460462.)

The 10th five year plan stresses the development of Siberia as it is
rich in natural resources and key in developing Soviet energy poten-
tial.

"The U.S.S.R. is accelerating development of Siberian resources
*out of economic necessity. Continued growth of the Soviet and East
European economies will depend to an increasing degree on Siberian
resources.

"About 80%o of the energy used in the Soviet Union is consumed in
the European part of the country, but 80%o of the reserves of primary
energy lie east of the Urals.

"The U.S.S.R. supplies the bulk of the increasing quantities of en-
ergy required by the East European Communist countries, mainly
from reserves in the western part of the country.

"Reserves of energy in the western U.S.S.R. are being depleted and
are becoming more expensive to exploit..

"Growth in oil production from the extensive reserves of Western
Siberia may slow down in five or six years, and additional reserves
will have to be found farther east and offshore." (A. Smith, p. 480.)

The increasing importance of fossil fuel balances has led analysts
-to examine carefully the growth of fuel requirements, fuel produc-
-tivity and fuel using sectors and their effect on the economies of the
U.S. and U.S.S.R. overtime.

Key Findings:
"1. The fuel requirements of the U.S. and the U.S.S.R. differ sub-

stantially. These differences stem from differences in fuel productivity
that affect each economy as a whole and from differences in the level
-of national output and its mix.

"2. The output mix of the U.S. economy stresses satisfaction of con-
sumer wants while the Soviet Union strives for economic growth
-through heavy investment. This difference is reflected in the ultimate
uses for fossil fuels. For example, 32 percent of U.S. fuel requirements
in 1967 were used directly or indirectly to supply refined oil products
to final demand. The corresponding figure for the U.S.S.R. was only
7 percent. The chief fuel-use for final demand in the Soviet IJnion in
1966 was construction, which consumed, either directly or indirectly,
18 percent of Soviet fuel. Construction in the U.S. accounted for only
9 percent of American fuel needs in 1967. To perform the same amount
of construction, the U.S.S.R. requires between one-quarter and one-
half more fuel input than the U.S.

"3. Between 1950 and 1972, the productivity of fuels in the U.S. in-
creased at an average annual rate of 0.6 percent with high rates of
-growth in the early fifties and an absolute decline in the late sixties.
In the Soviet Union over the same period, fuel productivity increased

-at an average annual rate of 1.3 percent.
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"4. If past patterns of sectoral growth rates and increases in fuel,
Productivity were to persist, Soviet aggregate fuel requirements would.
grow at an average annual rate of 5.2 percent between 1973 and 1990,
with emphasis on oil. and gas." (Kazmer, pp. 500-501.)

However, prospects for independence in bauxite supplies to meet
expanding aluminum requirements are not so optimistic.

"Recent statements in the Soviet press suggest a general disenchant-
ment with nonbauxitic domestic raw materials, both on technological'
and economic grounds. Having completed the two principal non-
bauxitic projects-Achinsk nephelite and Kirovabad alunite-that
had been designed in the late 1950's, the Soviet aluminum planners~
now appear to be turning increasing to imported raw materials as a
source for future expansion of the industry.

"In addition to the planned bauxite-based expansion of the Kirova-
bad alumina plant, a new alumina plant is under construction on the
Black Sea coast of the Ukraine. This plant, with an estimated capac-
ity of 1 x 10 6 tons, is situated at Zhovtnevoye, a southern suburb-
of Nikolayey. It will process Guinean bauxite from the 2.5 x 10 6 tons
mining operation at Debele (near Kindia) that was developed with
Soviet credits, to be repaid in bauxite. Nikolayev alumina is to be-
hauled by railway over a distance of nearly 3,000 miles to the Saya-
nogorsk aluminum plant, with an estimated capacity of 500,000 tons.
The Sayanogorsk plant is scheduled to go into operation in conjunc-
tion with the adjacent Sayan hydroelectric station, now scheduled'
for first power production in. 1978.

"Soviet planners have also recommended the construction of a sec-
ond seaboard alumina plant on the Pacific coast. This plant, which
would be built in the 1980's, would have a capacity of 1.1 x 10 6 tons.
of alumina and would be located at a site yet to be determined in the
Maritime Territory of the Soviet Far East. It would process imported'
bauxite, possibly from Australia, and ship its alumina to the alumi-
nium plants of southern Siberia. The long-term Soviet intention is.
to re-export aluminum metal to countries in the Pacific basin. Such'
an operation would be greatly facilitated by the construction of the
2,000-mile Baykal-Amur Mainline railway, running parallel to, and
to the north of, the present Trans-Siberian Railway, is designed'
mainly to open up new Siberian resource sites for export through,
Pacific ports. Much of the traffic on the BAM railway would thus
be eastbound, making it particularly suitable to haul large volumes.
of alumina from-the coast westward to the Siberian reduction plants.
Over the long run, the growing hydroelectric complex of southern
Siberia may well become one of the world's leading aluminum reduc-
tion centers of the world, importing raw material, and re-exporting
metal." (Shabad, pp. 672-673.)

13. How are modern, technologically Sophisticated industries being-
developed in the Soviet economy? Hlow efficiently are the domestic-
bellwether industries, contributing to investment in Soviet construe--
tion faring?
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"The chemicalization program in the Soviet Union has succeeded
in rapidly increasing the output of the chemical industry. This
success can be attributed to the application of large amounts of new
capital and labor to this sector. Chemicalization appears to be an ap-
plication of the basic Soviet economic model to a particular industry.
However one unique aspect of the program is a reliance on foreign
eapital and technology. Even though foreign capital has been actively
imported for the economy in general on a large scale in recent years,
the chemical industry's expansion has relied on foreign capital from
its inception in 1958." (Rushing, p. 554.)

The Soviet cement industry has also grown rapidly.

"Soviet cement production will exert a major influence on future
economic growth and economic welfare, as a maj or input into capital
investment, affecting thereby the growth of all industries, and as a
component of final consumption, chiefly housing, but also other com-
ponents of urban settlement. In this study, I evaluate the efficiency of
the cement industry in terms of certain critical and relatively unam-
biguous aspects of the industry's operation since World War II. In
an earlier study of the prewar period I showed that the industry was
inefficient in gross and unexpected ways, while performing very satis-
factorily in one important respect-short-term transportation utiliza-
tion. Accordingly, the primary objective of this study is to investigate
the extent to which the prewar problems have been remedied in the
postwar period." (Abouchar, pp. 558-559.)

14. Wlhat are the prospects in the near and long term to Soviet
RRusia's chronic trouble spot-agriculture?

"How well the U.S.S.R.'s economy performs during the course
,of the Tenth Five-Year Plan depends in large part on the pat-
tern and severity of weather-induced fluctuations in crop production,
particularly grain. If average weather prevails over the next five
years, most of the agricultural goals are in reach. Should the Soviets
suffer another harvest disaster, its effect would depend on timing.

"If weather conditions are beneficial during the 1976 growing sea-
son the Soviets could harvest more grain than their minimum domestic
requirements. estimated at roughly 175 million tons. Under these con-
ditions, the U.S.S.R. could increase the weight of animals being
marketed, begin the slow process of rebuilding livestock herds, and
start to replenish carry-over train stocks. If the harvest merely met
minimum needs, expansion of herds would be postponed or depend on
imported grain.

"Another grain shortfall-say 150 million tons-in 1976, would be
e, maior calamity and would foredoom the goals of the five-year plan.
A. failure at this time would force further large reductions in livestock
numbers and additional massive imports of grain from hard-currency

mreas, worsening the larfre trade deficit anticipated in 1976. In turn,
this might force the TT.S.S.R. to make substantial cutbacks in non-
a.'ricultural imports. The Soviet consumer would face another rediic-
tion in meat supplies, more than erasing the gains made under
Brp 7hnev.

"On the other hand. good crops in 1976 and 1977 might well be
enouirh to generate sufficient momentum to survive a shortfall late in
the plan period." (Carey, pp. 594-595.)
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15. 18 the Soviet tractor industry an example of a technologically
advanced sector that might contribute to export8 of mnuxufactured
goods competitive in the world market?

"In the current Five-Year Plan period, the Soviets will tryagain to reach many of the same technical objectives that they failedto reach during 1971-75. If, as seems likely, most of the 1980 technical
goals are met, the Soviets will have taken a major step toward up-grading their tractors to world standards. However, they probably
will not achieve comparability with the U.S. The thrust in the U.S.
tractor industry for improvements in tractor performance seems tobe even more intense than in the U.S.S.R.

"One area that may prove difficult is raising average tractor horse-power to 93 horsepower as planned. To a large extent, that goal will
depend upon successful full-scale production of new tractor models atChelyabinsk and Pavlodar. Additional capacity is under construc-
tion at Chelyabinsk, but is moving slowly. Pavlodar plans to put intoproduction the 300-horsepower K-701 wheeled tractor but has had ex-perience producing only a single 9 0-horsepower track-laying model.

"In general, Soviet tractors in 1975 were better made and more
powerful than those produced in 1970, although, on the average, notas well-made or as powerful as those produced in the United States;
the average Soviet tractor still cannot be said to be the technological
equivalent of the average U.S. counterpart. During the past five years,
the technology gap with the United States has been narrowed suf-ficiently in Soviet export models to make them acceptable to at least
some U.S. farmers, but acceptability in the U.S. market is not asure indicator of technical equivalence as long as the Soviet price issubstantially lower than the U.S. counterpart. Moreover, export models
are manufactured with special care and cannot be said to be charac-
teristic of Soviet production, generally.

"The Soviet drive to raise average tractor horsepower is well
directed and should help to improve productivity in agriculture, andperhaps also to reduce agricultural manpower requirements. Even so,
new, higher horsepower models are likely to be underutilized for many
years because of shortages of complementary farm machinery. Inaddition, shortages of spare parts will continue to keep many tractors
out of service for extended periods.

"A critical shortage of special-purpose heavy-duty industrial-type
tractors, including pipelayers and tractors for construction work asbulldozers, is likely to persist throughout the remainder of the 1970s.
This shortage, coupled with an anticipated growth in demand gen-
erated by projects such as the Baikal-Amur Railroad (BAM), make
it likely that the U.S.S.R. will continue purchase of large tractors
in the United States and other Western countries. The U.S.S.R. may
also acquire U.S. production technology under a recently signed sci-
entific and technical cooperation agreement with a large U.S. com-
panv." (Rubenking, p. 614.)

16. Will the Soviet economy be able to provide more and better coods
and services as effective incentives to the Soviet citizens as workers?

"Over the past quarter century, the Soviet economic system and the
policies of its leadership have produced an impressive rate of growth
in total national product and in per capita consumption. The success
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in raising levels of living quahtitatively, however, has been accom-
panied by snail's pace progress in 'improving the population's lot in a
qualitative sense.... As it enters the third quarter. century, the
Soviet economy faces the strong likelihood of much slower economic
growth in the future and a slowing of growth in consumption, as well..
Continued slowdown in the latter is implicit already in the goals estab'-
lished in the Tenth Five-Year Plan, which also reasserts the tradi-
tional priorities of significantly more rapid growth -of producer
goods than of consumer goods..

"Should the leadership opt to seek a'substantial increase in consump-
tion and a major improvement in its qualitative aspects, it would find
itself faced with dilemmas and conflicts of priorities and shackled
by ideology. The fundamental conflict is between consumption and
growth. A speedup in the rate of construction of housing, and infra-
structure to service the automobiles provided, and more retail trade
-and service facilities would be a boon to consumers, but the substantial
resources needed to overcome past neglect in these areas would divert
labor and investment resources from growth-oriented ends. Industrial
facilities for producing consumer goods are relatively technologi-
cally backward, and much capacity represents merely side-line produc-
tion. Large gains, both quantitative and qualitative, could be had by
building specialized plants. especially for consumer durables and the
numerous items of ordinary household use. Such a program, however,
would claim investment resources;. imports of specialized modern
plants from the West would take resources of hard currency that
otherwise could be used to purchase modern plants to produce steel,
for example. As an alternative, finished consumer goods could be im-
ported on a larger scale and sold to consumers with the stiff price
markups now in effect. While such a move would increase consumer
satisfaction and absorb some of the rubles that otherwise might go into
savings deposits, the requisite bard currency would have to be taken
from competing uses. Except for the last, policies involving major
reallocation of resources to consumption would not have quick payoffs,
and any attempt to implement them quickly might create serious dis-
ruptions in the short-run, thus exacerbating the conflict between
growth and consumption.

"Another source of conflict, is inherent in the necessity to maintain
work incentives, if economic progress is to continue. Along with steady
increases in real consumption, the population has come to expect a
steady, even if slow, rise in money incomes. In fact, despite much
emphasis on "moral incentives" and socialist competition during the
Tenth Five-Year Plan, the government is basically relying on material
incentives to elicit work effort. Thus, money incomes are scheduled to
grow, albeit slowly, during 1976-80, more or less in line with planned
growth in goods and services. If past behavior prevails, the worrisome
accumulation of liquid assets in the hands of the population will also
continue. These accumulations have the potential for serious disruptive
affects, should some crisis of confidence occur. The government's
options for dealing with this situation are not very good. One easy
method already being used to capture some of these rubles is to en-
courage the purchase of insurance. During 197145, net insurance
premiums tripled and in 1975 amounted to 2 billion rubles.
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Taxes could be raised and bond purchases made compulsory, but
the government as -of now has committed itself to reducing taxes and
redeeming past bond issues. A change in this policy would carry great
risks of alienating the populace, to the detriment of work incentives
and perhaps also to social and political stability. For similar reasons,
confiscation of savings accounts directly or via a currency revaluation
would not be a likely remedy.

"An option that would both absorb large amounts of liquid asset
holdings and increase quantitatively measured output would be to
permit more private activity of various kinds. By easing restrictions
on investment in cooperative and private housing, the government
could induce the population to take over more of the cost of providing
housing and to pay the .full maintenance cost as well. Surely, both
parties would be made economically better off thereby. Similarly,
easing restrictions on private activity in providing services of all
kinds would accomplish similar ends, and would also help to convert
grey or black markets into, legal ones. Restraints on private activities
in agriculture could be eased, a policy that has invariably yielded
quick response in output gains in the past. But official ideofogy mili-
tates against encouraging private activities. State-provided housing
is viewed as the wave of the Socialist future, and private housing is
Viewed as a relic, of the past. Private activities are considered an
anachronism .in a centrally planned economy' where the means of
production are supposed to be state property.

"Another measure that would benefit both consumers and the State
would be to raise retail prices for selected goods and services, so as to
clear individual markets and eliminate subsidies. With present prices,
for example, there is excess demand for many foods and for housing,
along with large State subsidies to maintain these prices. There, again,
however, oft-repeated dogma stands in the way. of raising prices. Low
rents and stable retail prices are tauted as-among the virtues of a cen-
trally planned socialist economy. Indeed, the Soviet people have
come to expect low and unchanging prices for a variety of basic goods
and services. Aside from ideology, the leadership must take this expec-
tation into account. Khrushchev's sudden hike in the prices of milk and
meat in 1962 resulted in civil unrest.

"Painful though the choices may be in respect to policies designed to
raise output of consumer goods and to better manage money incomes,
they are probably much less so than those that attend any serious effort
to provide major qualitative improvements in the consumer sector....

"Each of the policy options discussed above is riddled with potential
conflict within the political leadership, whether Brezhnev and company
or their successors. None of the choices promises large gains in per
capita consumption without an accompanying cost in investment and
growth. An economic reform that ultimately might alleviate the quali-
tative problems could not be implemented without short-run costs and
long-run problems of its own. Given these considerations, it is not sur-
prising that Soviet leaders up to now have come down on the side of

prudence. Treading along a familiar path may have its costs in con-
tinued frustration of the population's desires, but such a course carries
minimal risk of social and political upheaval. No one can say what
future leaders may opt to do. One can be fairly sure, however, that they
-will face the same difficult choices as does the present leadership. Mean-
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while, painful decision can be postponed by a concerted effort to obtain
the largest possible infusion of technological aid and consumer goods
from the West on the best terms possible." (Schroeder-Severin, pp.
638-641.)

17. Has the Soviet Union changed either temporarily or Perma-
nently its selective, limited commercial relations with the West, in-
cluding the United States? What are the future prospects of trade.?
What are the specific prospects in feed grain?

"The Soviet Union appears to have abandoned its past autarkie
orientation in foreign trade in the late sixties. In the relatively
short period of time since then it has not been possible to implement
the new comprehensive system of foreign trade planning at all levels of
the planning process. Yet it is currently possible at the level of central
decision making to bring the new economic criteria to bear on major
foreign trade. decisions. This is a major achievement. Soviet foreign
trade specialists do not seek to minimize the difficult tasks facing them
currently, in particular the broadening of the system to lower levels of
the planning hierarchy, the integration of foreign trade into national
economic planning, the collection and processing of data, and the im-
provement of foreign trade incentives at the enterprise level. The na-
ture of these tasks should stimulate further change away from the tra-
ditional autarkic model of decision making." (Brainard, p. 708.)

Soviet trade with the West has brought problems which some ana-
lysts believe may limit future trade prospects.

"The Soviet leadership, convinced that trade can play an important
role in U.S.S.R. economic development as well as in foreign affairs, will
probably try to maintain a rapid pace of foreign trade growth, particu-
larly with the West. In addition to political imponderables, however,
there are economic factors that somewhat cloud the outlook for con-
tinued rapid growth of Soviet trade with the West. Large hard cur-
rency trade deficits are limiting Soviet ability to buy for cash all but
top priority foreign goods. Other uncertainties involve Soviet agri-
cultural performance, Western demand for Soviet exports, the impact
of Western inflation on the purchasing power of available Soviet for-
eign exchange, and the need to strike a balance among Soviet domestic~
requirements, CEMA needs and the supply of goods to export for hard
currency.

"Because of these problems it seems unlikely that Soviet East-West-
trade in the years 1976-80 can equal the, extraordinarily high growth
rates achieved during 1973-75. These uncertainties about the East-
West trade component may account in part for the surprisingly low
overall foreign trade target set for the current Five-Year Plan-
30.to 35%. Although nearly identical to the ninth Five-Year Plan goal,
this range is less than half that of the actual growth for 1971-75.

"At the same time, there is every reason to expect further substantial
growth. For example, during the past three years the U.S.S.R. has
ordered machinery, equipment, large diameter pipe and construction.
materials and services from Western Europe and Japan adding to over
$13 billion. Major Soviet new projects such as the Orenburg gas:
pipeline will continue to generate orders for Western equipment.
Deliveries of raw and processed materials already contracted for under
compensation agreements with Western firms will begin augmenting
Soviet hard currency export flows. Over the years 1976-80 Soviet.
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deliveries under compensation agreements should earn $4-5 billion,
which in large part will be used to pay for earlier deliveries of
Western equipment.

"The U.S.S.R.'s major Western European trading partners, Japan.
and Canada have extended to the Soviet Union over $11 billion in
government-backed credits since mid-1974 and half of these are not
tied to specific projects. In addition, the Soviets directly and indirectly
have obtained Eurocurrency loans and credits from commercial
sources. For example, for the Orenburg Project alone the Soviets have
obtained a total of almost $1 billion in Eurodollar loans through the
CEMA." (Brougher, pp. 691-692.)

The prospects for grain trade between the U.S. and U.S.S.R. also
are under question.

"A key question is how well the livestock goals match up with pro-
spective feed production. Only a tentative conclusion can be drawn
from the information available at this time. Attainment of the grain
production target could make available on the average about 115
million tons of grain for feed annually and still permit a moderate
rebuilding of stocks. Specific targets are not available for each of the
other types of feed, nor are specific targets available for meat produc-
tion by types of livestock or poultry. Based on assumptions about the
distribution of meat by type and on projections of the level of avail-
ability of roughages and other feeds (largely linear extrapolation of
past performance), however, a preliminary conclusion can be made:
The livestock and feed production plans generally are consistent. If
the Soviets hold to the livestock targets and if weather permits attain-
ment of expected feed production, the U.S.S.R. may well approach
self-sufficiency in feeds.

"Prospects for grain trade with the U.S.S.R. have been clouded by
release of relatively low livestock production goals for 1976-80. Soviet
grain imports seem likely to be affected most strongly by the following
elements:

"1. Present and long-term commitments to import grain;
"12. Effects of year-to-year weather variability on grain output:
"3. Decisions concerning U.S.S.R. grain reserve stockpiling; and
"4. Pace of livestock herd rebuilding and the degree to which goals

mav be exceeded.
"The 5-year grain agreement with the U.S.S.R. for the 1976-80

marketing years seemingly puts the United States in a strong posi-
tion to maintain grain exports of 6 to 8 million tons to that country.
These exports may be boosted when poor weather affects Soviet crops.
There is some suggestion in the announced plan to increase grain
storage capacity and also in an objective cited in the 1976-80 plan-
"creation of the necessary reserves of agricultural products"-that
Soviet policy may elect, to bolster grain reserves. Imports to cover
some stock rebuilding are especially likely in 1976 unless another maior
shortfall is experienced in the U.S.S.R. grain harvest. Slow rebuilding
of livestock herds would tend to restrain grain import needs. The
Soviets apparently intend to rebuild hog inventories rapidly. how-
ever-to January 1, 1975 levels by January 1977. The U.S.S.R. may
well resume moderate amounts of grain exports in the years ahead, thus
offsetting a portion of the grain purchased from the world market.
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"The emphasis in the plan on improving efficient use of resources,
'however, may augur vwell for development of a market in the U.S.S.R.
for oilseeds or oilseed meals-at; least until progress can be made to-
ward the objective of increasing high-protein feed output. Owing to
limited potential for increasing oilseed area, it does not appear that a
major expansion in high protein feed production in the U.S.S.R. is
possible during the next several years.

"If the livestock and feed production plans are consistent, still a ma-
jor inconsistency may exist in the plan for 1976-80. Wages are sched-
uled to increase 16 to 18. percent, but the planned increase in per capita
livestock production is only 2 to 6 percent on meat and 2 to 5 percent
*on milk. The previously-cited research study suggested that for each
10-percent increase in per capita incomes; demand for meat in the
'U.S.S.R. increases about 7 percent and for butter (still the principal
component of dairy product consumption) increases about 6 percent.
Results of this study suggest that the repressed demand for livestock
products in the U.S.S.R. may increase substantially during the re-
mainder of this decade.

4 "The Soviets may consider other alternatives besides livestock prod-
'uct supply increases to reduce this repressed demand. An increase in
retail prices of livestock products is one possibility. The announced
policy to maintain stable retail prices on major foods, however, indi-
cates that this is not now intended. A more likely alternative is a sub-
stantial increase in imports of meat and other livestock products.
Large meat imports are especially likely in 1976 as production slumps
as a result of reduced herds. It is more difficult to foretell whether the
U.S.S.R. will continue as a major meat importer in subsequent years.

"All in all, the draft 1976-80 plan seems relatively realistic in the
agricultural sector in terms of matching planned outputs with re-
sources. The plan, however, seems to call for considerable restraint on
the part of the Soviet consumer and may result in an aggravation of
repressed inflation. The sum effect on Soviet agricultural trade, as-
suming normal weather, is likely to be a less strong demand for grain
imports, compared with the demand of the past few years, but perhaps
a strengthened demand for livestock product imports. But then
weather is rarely normal. Actual trade is likely to continue to be
greatly affected by weather at least during the next several years. Both
grain and meat imports seem likely to continue strong in 1976 as
grain reserves and hog herds are rebuilt and meat production slumps."
(Schoonover, pp. 818-819.)

18. How well might the Soviet Union respond to the availability of
most favored nation tariff treatment in expanding manufactured goods
exports to the West?

"If exports are to be expanded meaningfully, Soviet producers
must be made directly accountable, and compensated accordingly,
for the success or failure of their sales efforts in the West. To
be effective this change would involve providing the producer with:

"Direct access to potential buyers,' including participation in Soviet-
owned companies in the West and a direct say in marketing efforts as-
sociated with the product;

"The ability to import Western technology and equipment needed to
make his output more competitive;
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"The authority to have component parts produced in the quantity
and quality necessary to meet his export commitments; and

"Considerable freedom in production, allowing him to be responsible
to changes in Western demands....

"In addition to allowing producers direct access to buyers and hold-
ing them accountable for sales, other key indicators of a Soviet com-
mitment to implement changes needed to significantly improve Mos-
cow's exports of manufactured goods include:

"Affirmative action on recent high-level statements calling for the
establishment of firms producing solely for Western export markets;

"Where required, some allowance for Western management and pos-
sibly equity participation;

"A greater availability of goods for export and a more flexible pro-
duction schedule allowing for quicker delivery times; and

"A greater emphasis on spare parts production and the establish-
ment of additional outlets in the West....

"In the final analysis politics rather than economics may prove to be
the major barrier to needed change. The Communist party maintains
tight control over the Soviet economy and the political element plays
a pervasive role at all levels of economic decisionmaking. This politi-
cal element has proven very resistant to needed economic change in the
past, particularly when such changes threatened to result in a diminu-
tion of its control. It is difficult to perceive of an economy responsive
both to the needs of a capitalist market and the party. The creation of
a special export sector, which like the military economic sector is dis-
tinct from the larger domestic economy, may prove to be the only
feasible solution to this dilemma.

"Over the next several years continued implementation of recently
initiated programs should allow the U.S.S.R. to continue to increase
sales of manufactured products in the West. Sales will continue to be
centered in those areas-automobiles, tractors, power equipment, ma-
chine tools-which have been the mainstay of past efforts. Until more
meaningful changes are fully implemented, however, Soviet manu-
factured goods sales will remain a small percentage of total exports to
the West; they should account for less than 10% of total exports for
at least the balance of the decade." (Erickson, pp. 724-726.)

19. With ever eapanding imnport requirements from} the West, how
will the Soviet Union finance their Western trade and manage deficits
when they occur?

"Tight controls over hard currency outlays and a deferment of
some orders for equipment will not significantly reduce the projected
1976 deficit. It may, however, allow Moscow to reduce substantially
that portion of assets held in Western banks to cover day-to-day finan-
cial needs. There is little to suggest a sharper cutback on imports, and
Moscow's ability to do so is constrained by contracts previously signed
for equipment, steel products, and grains.

"The U.S.S.R. is again expected to obtain medium- and long-term
credits to cover a major share of the estimated $4.5 billion to $5 billion
in machinery and equipment which will be imported from the West
this year. As in the past, a major portion of such credits will again be
backed by Western governments. Approximately $1 billion in govern-
ment-backed credits are expected to be advanced in support of Soviet
large-diameter pipe imports. The U.S.S.R. also is expected to make
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heavier use of promissory note financing in 1976, possibly to the detri-
ment of concomitant attempts to obtain pure financial credits on the
Eurocurrency market. Total medium- and long-term credits associated
with equipment and pipe imports will thus probably reach $3.7 billion.
Allowing for principal, and interest repayments on past medium- and
long-term credit drawings, new drawings will net the U.S.S.R. roughly
$1.4 billion which can be applied against the 1976 trade deficit.

"As in 1975, other invisibles and earnings from arms sales should net
the U.S.S.R. $750 million, leaving roughly $2 billion to $4 billion to be
covered by gold sales and additional financial credits from the West.
Although the U.S.S.R. remains an excellent credit risk in the eyes of
Western bankers, heavy Soviet borrowing in 1975 -may have con-
strained Moscow's ability to borrow as heavily in the Eurocurrency
market this year. At a-minimum, it appears that the U.S.S.R. will have
to pay higher interest rates and management fees for additional bor-
rowing in 1976. The Soviets have traditionally resisted increases in
interest rates and may instead opt for heavier gold sales. Press reports,
for example, recently included an example whereby the U.S.S.R. used
gold to cover a $7 million progress payment due a Swiss exporter."
(Farrel and Erickson, pp. 735-736.)

20. Will technologytransfer to the Soviet economy via Western
machinery exports have a significant long- or short-term effect in per-
f ormnance? What will be the conditions under which more or less. favor-
able adaption of Western technology to Soviet conditions are likely?

"We have seen that the import of Western technology by
negotiable channels-principally, machinery and license purchases-
remains small and has not increased dramatically relative to Soviet
domestic investment. It is concentrated on relatively few industries
and has had a major impact on the growth and product-mix of some
of them.

"Its total impact on Soviet economic performance remains uncer-
tain. Some macroeconomic calculations suggest that the total impact in
recent years may have been substantial. Micro-economic evidence tends
to raise doubts on this score. The degree of success in diffusing im-
ported technology is likely to be very important in determining
whether, in the Soviet case, the total impact of negotiable transfer on

Soviet growth is or is not large. The evidence is that some successful
diffusion occurs, but it is doubtful whether Soviet diffusion is generally
very effective. It is arguable, further, that diffusion would tend to be-
come less effective, on the whole, if the rate of direct technology import
were to rise substantially.

"Whether Western governments should maintain or modify their
policies on negotiable transfer is a contentious issue. It. depends on a
number of subsidiary issues, several of which are beyond the scope of
this paper. What are the political quid pro quos', if any, for negotiable
West-East transfer, and what are they worth ? What are the benefits to
Western economies in employment; incomes, the reverse flow of Soviet
technology (which is not insignificant); the learning by doing that
may come from tackling Soviet projects of a scale unheard of in the.
West, and the energy supplies with which the U.S.S.R. can repay some
of its technology imports?

"Will greater East-West technology flows create an interdependence
favourable to peace? Will they promote or, on the contrary, provide a
substitute for Soviet economic reform? Will they tend to draw Soviet
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policymakers into unplanned complementary resource commitments
at the expense of military expenditure? Will they lock the Soviet
Union into a pattern of technological dependence on the WIrest?

"Amongst all these questions, the question of the economic conse-
quences for the U.S.S.R. of greater international transfer from the
West is the only one with which this paper is concerned. The under-
lying issue is whether technology transfer involves the West in selling
cheaply a critical capability which we shall subsequently regret shar-
ing with the Soviet Union.

"Wiles has argued that this is precisely the case. Vernon and Gold-
man have asked whether U.S. companies may not be selling technology
too cheaply because of false expectations about the Soviet market and
because of the bargaining power of Soviet f.t.o.'s.

"It seems inescapable that a buyer of a new technology dealing with
competing suppliers stands to make saving much greater than the price
he pays. In this sense the Soviet Union is likely to be the greater bene-
ficiary of such deals obtaining a large "consumer surplus." But that is
in the nature of technology sales. Two points should. however, be noted.
First, Soviet f.t.o.'s are usually far from being the only potential
buyers of a technology and hence are seldom able to exert monopoly
bargaining power. Second, if there are competing suppliers of a tech-
nology it is probably not a very new technology; the very latest tech-
nologies are commonly monopolised by their originators for a while,
so that a Soviet purchaser wanting the latest technology may often
have in fact to pay a monopoly rent above the supply price.

"More generally, a centrally planned economy purchasing tech-
nology on the world market would seem to be in a position akin to that
of a firm in a market economy adopting an 'imitative' rather than an
'offensive' or 'defensive innovation' strategy. In the Soviet case, at
least, a technology lag seems almost to be built into the arrangement.

"The sharp imbalance in Soviet trade with the West in technology
and sophisticated products, the lack of technological dynamism of the
Soviet system and the inhibiting influence of balance of payments
problems must be considered along with the small scale of West-East
flows in relation to the Soviet economy and the doubts about Soviet
diffusion. All this suggests that, though the Soviet economy probably
benefits substantially from international technology transfer, the So-
viet gains do not seem likely to transform the Soviet position. In civil-
ian technology catching up, let alone overtaking, still seems a remote
prospect." (Hanson, pp. 809-810.)

21. What role do commercial agreements (CA) play in Soviet tradewith Western governments and corporations such as those in the
United States?

"What are the motivations of those U.S. firms that have con-
cluded CAs with the U.S.S.R.? The most frequent response is thatthe CA is seen as an entry vehicle into the large Soviet market, pos-
sibly enabling a-firm to-expand its sales in a broad range of product
lines. CAs are also seen as possibly resulting in more end-user contacts
and thereby providing a more effective means of assessing the Soviet
market. There is, however, a lack of agreement among observers as to
the value of CA as a market entry device. At a 1974 Commerce tech-
nology trade symposium, it was noted that "those (businessmen) who
signed CAs are usually not those who sign contracts." Indeed, sinem



XXXVI

1972 little correlation is evident between the existence of CAs and the

signing of commercial contracts by American companies. Another

observer indicated that only travel has resulted from the CA signings,

but that travel often leads to trade with the U.S.S.R. On the other

hand, one U.S. executive felt that the SCST was the "appropriate

vehicle for big deals."
"There are also some practical administrative advantages in CA's

since the SCST can serve as official sponsor when a company applies

for a business visa. It is illegal to conduct business in the U.S.S.R. on

a tourist visa and a business applicant must have the sponsorship of

some Soviet agency. Similar sponsorship is required for accreditation

to open an office in the U.S.S.R.
"Broad Soviet motives for acquiring foreign technology were clearly

defined by GOSPLAN in a 1970 assessment-foreign technology could

be expected to advance the application of innovative techniques by

two to five years, thereby satisfying product demands more quickly

with the highest quality available domestically. This could be accom-

plished while economizing on domestic R&D expenditures and expand-

ing hard currency earnings through exports of finished product. These

objectives are certainly still applicable.
"The general assessment is that the Soviets are interested only in

commercially usable, applied S&T and are little concerned with basic

science research. Indeed, the Soviets have great praise for Japan's

ability to utilize imports of technology to expand industrial capacity

in the 1950s and appear to have committed themselves to emulating

the Japanese experience. They have acted in accord with that commit-

ment by concluding CAs with firms in technology areas with direct

application to industrial production." (Theriot, pp. 750-751.)

22. What are the main directions of Soviet policy toward develop-

ment of industrial cooperation with Western trading countries?

"Although the broad concept of industrial cooperation with the

West has been endorsed by Soviet authorities, the preferred mode of

such cooperation has been defined to meet Soviet requirements rather

specifically as follows:
Contracts Involving large sums that extend over lengthy periods and which

are signed with a firm or group of firms In the capitalist countries, usually on

long-term credit, for machines, equipment, development or construction of a

project (natural resource or industrial enterprises). Credits are reimbursed

by the delivery of products turned out by the project.

"Industrial cooperation with enterprises in the West will have the

following characteristics:
"The project is one with a major impact on the Soviet economy.

"The cost is normally substantial.
"The agreement covers a long (10-15 year) period.
"Equipment requirements for the project are normally purchased

on long-term credit.
"Credits are reimbursed at least in part by the delivery of output

from the strilize
"Taking the Industrialized West as a whole, it is estimated that as

much as 15% of 1975 contracts for export of machinery and equipment

to the Soviet Union, or as much as $615 million in future exports,

could be attributed to compensation arrangements.
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"Because the U.S. participates in fewer compensation arrangements
with the Soviet Union, the impact on overall trade flows is not immedi-
ately apparent. However, an analysis of contract data for 1975 indi-
cates that as much as 17% of U.S. exports to the Soviet Union or some
$100 million in sales, can be associated with compensation
arrangements.

"For the future, the Soviets have indicated that any major and stable
increment in U.S.-Soviet non-agricultural trade must be realized
through compensation arrangements. The North Star and Yakutia
natural gas projects, for example, would produce a sizeable increase in
trade turnover. Citing the $1 billion 20-year Occidental agreement as
an example, Deputy Minister Sushkov has estimated that perhaps
38% of U.S.-Soviet trade in the 1976-80 period would be governed
by compensation arrangements. Even assuming that this estimate ap-
plies only to trade in machinery and equipment (and thus excludes
substantial shipments of agricultural commodities) it would require
markedly increased Soviet shipments toward the end of the period to
realize this figure.

"Commodity composition-A second major directive of Soviet policy
regarding future industrial cooperation with the West is a restructur-
ing the commodity composition of such arrangements. . . ." (Smith,
pp. 779-782.)

23. Can Soviet leaders or planners by adopting a new growth
strategy emphasising foreign iuputs provide for significant improve-
ments in economic performance?

". . . Foreign technology can certainly make a contribution both
to the level of Soviet technology and to the rate of growth. All coun-
tries gain from trade based on comparative advantage. The Soviets
as well as the other centrally planned economies have tended to "tunder-
trade," in the sense that their volume of trade has been less than that
of market economies at equivalent levels of economic development.

"They have sought to produce by their own effort a much larger
range of products than have market economies, and as a consequence
they 'have denied themselves some of the benefits of the international
specialization of labor. Even if the technological level of Soviet pro-
duction were on 'a par with that of the advanced capitalist countries,
it would have paid them to improve more than it was their policy to
do in the past. The growing volume of Soviet trade with those coun-
tries is therefore bound to provide the Soviets with benefits in the
form of the gains from trade that they had formerly foregone. Im-
ported technological equipment will also contribute to the general
elevation of the quality of the Soviet capital stock and therefore to an
increase in the rate of technological progress.

"It is nevertheless to be doubted that as an approach to the adoption
of the new growth strategy, the import of foreign technology could
prove to be satisfactory. If the domestic economy should remain no
more capable than in the past of generating its own technological
Progress, it is hardly likely that the economy could generate in the
future the rate of technological progress required by the new growth
strategy. For one thing, the economy is so large that the overall impact
of imported technolorv is likely to be marginal. The overwhelming
proportion of the nation's annual increments in capital equipment
wi ll have to be of domestic manufacture. Hence unless the general.level
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of domestic technology improves, the contribution of techneological
progress to overall growth is likely to remain small. Secondly, the tech-
nology of the advanced capitalist countries is adapted to the level of
technological and managerial skills and knowledge of their own or of
equivalent countries. Unless the broad level of technological and
managerial skills and knowledge in the U.S.S.R. attains that level,
the imported equipment is likely to operate at a lower level of pro-
ductivity than is found in the host country, thus losing some of the
gains from trade.

"But third, and most important, a country that relies on imports for
a broad range of its advanced technology cannot expect to project it-
self by that means into the ranks of the. leaders in the generation of
new technology. Particularly in the fields of the most advanced and
rapidly changing technology, the lead times are such that by the time
a new enterprise outfitted with imported equipment is in full produc-
tion, that equipment and its products have already begun-to obsolesce.
In short, the import of foreign technology cannot serve as a substitute
for a technologically innovative economic system. Only to second ap-
proach, the augmentation of the domestic innovativeness of the econ-
omy, can provide a suitable basis for the new strategy of economic
growth." (Berliner, pp. 435436.)

PROBLEMS IN MFAsuRINa AND ASSESSING SovAr EcoNoMIc
PERFORMANCE

The volume of economic data released from the Soviet Union has
been increasing over the last several decades but problems in com-
pleteness, uniformity, and comparability continues.

Some of the problems include:
1. Incomplete public reporting. Although Soviet statisticians are

gathering statistics for the entire economy it is still necessary for
western analysts to estimate missing aggregates in their national input-
output tables. Likewise, economic data related to military activity, new
technological improvements, and a wide range of areas deemed to be
sensitive for policy reasons are restricted in their release. Data reflect-
ing poor performance such as a bad harvest is also withheld.

2. Lack of uniformity. No standard economic classifications are
established as yet to ensure consistency in reporting from section to
section or from year to year. Although instructions for reporting are
often available it is not clear what each statistical series published
includes.

3. International comparability. Even if statistics released were
complete, comparison with performance in other nations would be
difficult. It is for this and other, aforementioned qualitative means,
that artificial national accounts are still constructed in the West using
standard Western methodology and primary Soviet detailed data.

4. Significance of available data. As Soviet methodology is often
not provided, the meaning of such data as prices is unclear and the
appropriate use of this data in analysis is often difficult.
- Scholarly exchanges between East and West have improved the
mutual understanding of the utility of the data. More complete release
of data based on the Helsinki agreement may provide a broader base
for common professional analysis. Continued joint research between
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western scholars and their Soviet counterparts may also lead to im-
provement in the statistical data base and its analytical utilization.
This compendia indicates not only most of the western estimates of
economic data but also a fair sampling of how western analysts assess
the utility of this data when estimating current performance and
future economic prospects in the Soviet Union.

OPTIONS AND PROSPECTS

Present and projected levels of Soviet economic performance sug-
gest that those requirements set for goods and services during the
Stalinist era could comfortably be met today. The military and heavy
industry took priority during the Stalinist era and were considered
constant while agriculture, light industry and consumption were
residual claimants and considered variable. While priorities have now
changed-the old constants have become variable and the residual
claimants have become important-the old institutions of planning
and management have shown considerable vitality and persistence.
The Soviet leadership-also old-is probably comfortable with the
past requirements set during an earlier era, but is also aware of the
pressing new needs.

The long term pressures for change grow each year. Moreover the
opportunities to raise the technological level of the massive Soviet
economy to that of the western industrial economies are very attractive.
At the same time, short term crises in agriculture and elsewhere bring
home the urgency of improving the quality of consumer goods and
incentives. Changes open to the leadership could make the Soviet
economy a technological superpower, thus matching their geopolitical
position and satisfying their domestic needs. But to rise to their poten-
tial level of performance, attention must be given to the following:

1. Military claims on material and human resources must be reduced
and effective transfer of these resources to civilian production must be
facilitated.

2. Technology transfer from the West must be linked to the transfer
of resources from military programs to bring about a widespread
modernization of their economy.

3. Planning institutions and management mechanisms must be
geared on a priority basis to effectively shift and utilize resources.

Significant changes in the short run are not probable. Changes in
economic develpment usually take place on the margin-that is in the
allocation of incremental resources. Such may be the extent of likely
change in the path of Soviet economic developments. Likely or not,
significant change appears to become an increasingly more persuasive
option. Compromises, half measures, and muddling through appear to
become more expensive and to cause less productivity over time.
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The realities and prospects of the Soviet economy exist in the abso-
lute and in the relative. There are innumerable things that can be
measured, resurrected and projected-and a distressing number of
which must be guessed at because of the Kremlin's obsessive concern
with secrecy. The economy also is but one of several components of
perhaps the most highly politicized society in the world. And, despite
Kvhrushchev's short-lived attempt to reverse Lenin's dictum, politics
remain superior to economics in the Soviet lexicon.e

The perceptions of the 26 men who direct not only the economy of
the USSR but Soviet society in general are colored if not conditioned
by a number of factors. In addition to their engineering training and
life experience, which includes Stalinism at its worst and the cauTdron
of World War II, their outlook is profoundly affected by national
security considerations. Their specific foreign concerns range from the
state-of-play in strategic relations with the United States-subsumed
under the rubric detente, to the other apex of the power triangle,
China, on to Europe and the Third World. The more gutsy issues, of
course, are domestic, such as the leadership's relations with the narod
(people) and, more importantly, among themselves. The results of
their assessment of the present and plans for the future are reviewed
formally at quinquennial congresses of the Communist Party of the
Soviet Union. The centerpiece at the Silver Jubilee Congress last
Februairy-March was Brezlnev's tour d'horizon on opening day.

I. U.S.-SOVIET DETENTE

If one is to judge solely by Brezhnev's accountability report to the
25th CPSU Congress and other Kremlin utterings, detente is alive
and well only in the Soviet Union. The firmness of Moscow's commit-
ment to make detente irreversible and to expand it from the political
to military realm is trumpeted almost daily in Soviet media. But the

See Michel Tatu, "Power In the Kremlin," p. 258.

(3)
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almost exultant tone so characteristic of these pronunciamentos only
four years ago has disappeared.

Kremlin propaganda is right in saying that the most vociferous
public critics of detente as practiced since the June 1972 Moscow
Summit are found in the West. The 1972 grain deal began the process
of disillusionment for many Americans who were otherwise svmpa-
thetically inclined. Angola called into question Soviet bona fides for
many others. And together with revelations about the continued build-
up of Soviet military capabilities, the very term detente was deemed
too vulnerable politically and it was officially dropped in favor of
"peace through strength"-accompanied, however, by declarations
of policy continuity.2

But if the bloom is off detente in the West, there is presumptive
evidence that similar challenges have been raised in the Soviet Union.
With the Jackson-Vanik and Stevenson amendments, in effect deny-
ing the Soviets MFN and severelv limiting cheap government credits,
the hoped-for cornucopia of US economic munificence was turned
upside down and, relatively speaking, only a trickle reached Soviet
shores. The absolute increase rather than the expected decrease in US
defense outlavs following withdrawal from Vietnam, coupled with the
continued failure to reach agreement in SALT II, raised the specter
of a renewed and wasteful arms race. And the rhetoric of the on-going
US election campaign-typified by the charge that detente is a one-
way street-has served to reinforce the suspicions of those elements
of the Soviet body politic prone to paranoia.

The scene is not totally bleak, however. Thus far, judging by the
latest polls, our election year hyperbole has not altered the basic en-
dorsement of "detente" by US public opinion. The Soviets will
have noted that the Congress is seriously considering postponing
production of the B-1 bomber. The Senate has passed a resolution
endorsing detente.3 In Moscow the new "civilian" Minister of Defense,
D. F. Ustinov, failed to voice the traditional call for strengthening
the armed forces in his VE-Day Order of the Day.4 According to press
reports, the Soviets, temporarily in at least technical violation of the
SALT I accords, seem to have set to with a vengeance to dismantle
older missiles to stay within agreed-upon ceilings.5 And Kremlin
policy advisors have registered some concern at the extent to which
th Soviet-supported Cuban adventure in Angola has alienated Ameri-
can public opinion, press and certain politicians.6

The current state of US-Soviet relations is perhaps best exemplified
by the tortuous history of the Treaty of the Peaceful Uses of Nuclear
Energy. After arduous negotiations extending over many months, an
agreement was reached. After some scheduling difficulties, President
Ford and CPSU General Secretary Brezhnev participated in cere-
monies in Washington and Moscow on May 28, illustrating that both
sides seriously desire to maintain the detente dialogue. And both gov-
ernments have challenged critics of detente to pose viable alternatives.7

2 New York Times. Mar. 2. 1976.
Senate Resolution 406, May 5, 1976.

4r AFL Msv 9. 1976.
NOw York Times. May 25. 1978.

6 Georgiy Arbatov., Pravda, Apr. 2, 1976.
The most recent Soviet challenge was contained In the USsR Government statement

on the Federal Republic of Germanv. Pravda. May 21i 1976. Explicitly the detente critics
were in the West; Implicitly, In the Soviet Union as weli.
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II. OTHER ASPECTS OF ,DETET

If detente has been encountering heavy weather in the US-Soviet
context, the sky has scarcely been true blue for the Soviets in other
azimuths. Successes have been balanced by failures and seemingly in-
tractable problems persist.

Moscow can, however, take considerable satisfaction in what it no
doubt considers the US rout in Vietnam leading to the decline in US
influence, not to say presence, in South East Asia and the seeming
erosion in US prestige generally. But it is also clear that Moscow does
not interpret each US loss as a Soviet gain. In South East Asia, for
example. Hanoi appears to be less amenable to Soviet influence in
peacetime than in wartime; Phnom Penh expelled the Soviets along
with all other foreigners except the Chinese; only Laos seems to have
welcomed an enlarged Soviet presence.

The overriding Soviet concern in Asia remains Peking. The virulence
of their polemic waxes and wanes for inscrutable reasons. The release
of the Soviet helicopter crew last December, accompanied by the "ad-
mission" that they were not spies, appears to have been an anomaly.
Chinese attacks on the very concept of detente and "subversion" of
Soviet-aligned Communist Parties continue to bedevil Moscow. Its
obvious frustration with Peking suggests that in communist cant
China has replaced the United States as "Enemy No. One." In any
event, the resurgence of leadership struggles in China further beclouds
prospects for Sino-Soviet detente over the near term. Meanwhile, the
growing Chinese nuclear-missile capability is becoming a fact of life.

III. THE EuRoPEAN OumooK

Soviet perspectives in Europe are more favorable. Western Europe
has been slow to recover from the economic dislocations initiated by
the Arab oil embargo. Politically, NATO's southern flank has moved
dramatically to the left, though just how far remains to be seen. And
Moscow's lon g-sought-after Conference on Security and Cooperation
in Europe (CSCE) was capped by the Helsinki Final Act initialled
by, among others, President Ford and General Secretary Brezhnev.

On the other hand, though recovery has been uneven and weak spots
remain, Western European economies appear to be reviving. The threat
to NATO's cohesion occasioned by the dismemberment of the Por-
tuguese Empire and the rise of the Portuguese Communist Party
proved to be premature. To be sure, the. prospect of the Italian Com-
munist Party's participation in the government remains. Moscow does
not appear to view attainment of the PCI's "historic compromise" as
an unalloyed blessing, given -the PCI's insistence on an autonomous
course. Some observers have even speculated that the possibility exists'
that the PCI's entry into government, if it comes to pass, could be
followed by further fractures in the international communist move-
ment generated by Euro-communism, perhaps headquartered 'in
Rome.8 And Soviet insistence on maintaining good state-to-state rela-

8 One long-time observer of Russia speculates that the wheel of history could complete
a full revolution. Picking up Russian Orthodox claims that Moscow became the Third
Rome after the fall of Constantinople (the 'Second Rome), and, of course, Rome, he notes
the possibility that the Fourth Rome may be Rome itself.
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tions with France not only has alienated the French Communist Party
but also has sharpened its independence from Moscow, leading it to re-
nounce the basic Marxist-Leninist tenet of the "dictatorship of the
proletariat" and attacking Mother Russia itself for violations of the
civil rights of its citizens. Finally Western stress on Basket III
(Human Rights) of the Helsinki Final Act appears to have so soured
Soviet expectations that Moscow has mounted a concerted counter-
attack against so-called Western violations of the spirit and letter of
the Final Act.

Eastern Europe is relatively calm from the Soviet point of view.
To be sure, Yugoslavia is as prickly and independent as ever and
Romania pursues its rather autonomous foreign policies and contin-
ues a less than enthusiastic participant in the Warsaw Pact. The Pact
itself, however, seems to be in relatively good shape as military alli-
ances go these days. And the Council of Economic Mutual Cooperation
continues to inch forward as a multilateral economic agency.

Propaganda claims to the contrary, however, the Eastern European
"state" economies did not prove immune to the energy crises beginning
in i973, the impact of the 1975 Soviet harvest disaster, or the infla-
tionary pressures plaguing the West. Government controls there did
prove more effective than in the West, but Soviet price increases on fos-
sil fuels and rumored delivery shortfalls caused by diversion of sup-
plies to hard currency buyers adversely affected economic performance
in Eastern Europe. The inability of Moscow to supply its traditional
customers with food and feed grains last year added further strains.
And the rise in prices for Western manufactured goods soon far out-
stripped those for traditional exports from the East.

The net effect was to materially lower growth rates and so narrow
the "profitability" of their economies that politically dangerous in-
creases in the prices of consumer goods, including food, have been
decreed as one under consideration in several countries. Others have
held the price line but are faced with shortages causing rising con-
sumer dissatisfaction. With memories of the 1970 Polish riots which
led to Gomulka's ousting, Moscow appears to have reluctantly taken
steps to ease the price/cost squeeze. To be sure, Eastern Europe re-
mains a net asset to the Soviets, but the trend must be worrisome to
Moscow.

IV. THE TriRD WoRLD

Developments in the vaguely defined Third World were less am-
biguous. Since the publication of the previous volume in this series,9

Soviet hopes for the transformation of the Allende government into
a truly socialist regime in Chile as defined by Moscow went down the
drain. For a while it seemed that the Kremlin would revert to the
Stalinist conclusion that a "peaceful" as opposed to a violent transfor-
mation was theoretically impossible. But, after some months of soul-
searching, the Kremlin apparently concluded that Chilean conditions
were not advanced enough to warrant a "truly" socialist takeover.
This did not inhibit, however, Portuguese CP leader Cunhal from
pursuing a similar course. Nor did the Chilean disappointment pre-
vent the Soviet-supported Angolan venture.

I For example, "3EC, Soviet Economic Prospects for the Seventies, US GPO. 1973.



The definitive account of Soviet involvement in Angola remains to
be written. Two things, however, are clear. The Cubans would not have
been able to introduce and sustain their "liberation" troops without
massive Soviet support, and Moscow correctly estimated that the US
would be unable to counter on the scene in time. But Moscow's decision
to pursue tactical victory, on the other hand, appears to have under-
estimated the spin-off effect on US-Soviet detente, judging from what
appears to be Soviet-inspired reports that Angola was first of all a
Cuban adventure and that Castro and Company were being advised to
cool it regarding the rest of Southern Africa.'0 Meanwhile, Soviet
moves seem to have become a mite more circumspect. But the rhetoric
accompanying the subsequent visit of Mozambique leader Machel indi-
cates that Moscow is not foreclosing any options in the area.

The Middle East is another story. From a high point of only 4 years
ago with 20,000 Soviet troops in Egypt, strong advisory contingents
in Syria and Iraq, and seeming growing influence elsewhere, today the
Soviet Union is clearly hanging on to residual clients in the area and
is aware that these relationships, too, may prove transitory. Develop-
ments have been so much in the news lately there seems no reason to
discuss them in detail. Suffice it to say that in connection with the on-
going Lebanese crisis, TASS "was authorized" to issue a statement in
effect demanding that the protagonists pay heed to Soviet interests,'
a galling position for a newly arrived super power to find itself in since
virtually all the protagonists were at one time or another Soviet "cli-
ents" and were fighting with Soviet supplied arms.

Yet if the situation looks bleak from Moscow's point of view, it
would certainly be premature to conclude that because of these set-
backs the Soviet Union has no real alternative to withdrawal. Moscow's
interests in the area long antedate Lenin and its investments there over
the past 20 years are both diverse and immense. Added to this is Soviet
cooption of Vincent Sheean's "long-view" of history.

This is evident when one looks at Soviet pursuit of its objectives in
Latin America and the Asian sub-continent. Despite reverses in Chile,
Cuba survives and, like the Soviet Union itself, has gained increasing
respectability. The Soviets, once virtually without influence anywhere
in Latin America, now have diplomatic relations with most countries,
are a major supplier of arms to Peru, have significant trade with
Brazil, and Mexico now has an affiliation with CEMA.

Ten years ago Soviet courtship of the Asian sub-continent had
reached the point that the USSR was able to play the role of amicus
curiae in the Taskhent Peace Talks between India and Pakistan. Since
then it tilted strongly in favor of India during its 1971 war with
Pakistan and has reaped some benefits, if only because of a decline in
US influence. The hoopla connected with the recent visit of Indian
Prime Minister Indira Gandhi indicates that the Soviets have reason
to be somewhat satisfied with their present state of relations and hope
for further gains in the area. That the course will not be smooth seems
accepted, given rising nationalisms. But historical precedent strongly
suggests Moscow will continue to press its interests everywhere pos-
sible on the Indian Ocean littoral.

Washington Post, March 29. 1976.1 Pravda, June 10, 1976.
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V. THE SILVER JuBIEE CONGRESS

Party Congresses are major events in the Soviet Union. They are
preceeded by months-long campaigns designed to whip up enthusiasm
for the Party's goals, to instill a sense of responsibility among the
population for implementation of directives, and to strengthen po-
litical and societal discipline.

A number of past Congresses have indeed been historical bench-
marks; others have not.

The XVII Congress in 1934 was labelled the "Congress of Victors"
but almost immediately led to the liquidation of millions in the
Great Purge which included most of the "victors" as its victims.

The XVIII met in 1939 and attempted to repair some of the wounds
of the previous five years, but they were soon torn asunder by the
horrors of World War II which saw 20 million Soviets die.

The XIX convened only in 1952 to hear what turned out to be
Stalin's soon-to-be forgotten valedictory.

The last session of the XX in 1956 heard Khrushchev deliver his
so-called Secret Speech denouncing Stalinist repression and proclaim-
ing that there were many roads to socialism, not just the violent one.

The XXI in 1959 saw the promulgation of the first and only 7-Year
Plan which was expunged from the books following Khrushchev's
ouster.

The XXII in 1961 was highlighted by Khrushchev's warning the
Congress against those "comrades" who no longer listened to advice
and, therefore, could return to the ways of Stalin; and the macabre
removal of Stalin's remains from the Lenin Mausoleum on Red
Square.

The XXIII in 1966 ratified the dismantling of Khrushchev's "hare-
brained schemes" and began the process of consolidation of what has
become known as the Brezhnev era.

The XXIV in 1971 became known belatedly as the one that
launched the Brezhnev Peace Program which culminated in "detente,"
first in Europe and then with the U.S.

At this reading, the XXV CPSU Congress, which met in the
Kremlin from February 24 to March 5, 1976, could be characterized as
one of decisions deferred. It was played as a businesslike look at the
state of the nation and the Party. The stress was on continuity; there
were no dramatic surprises in the 10th Five-Year Plan (1976-80)
which it approved.

The thrust of Brezhnev's five-hour accountability report on the
opening day of the Congress was to reaffirm the wisdom of policies laid
out at the XXIV Congress and to pledge their continuation. However,
his presentation was studded with caveats suggesting that support on
all aspects was not universal. Basically, he:

Reaffirmed detente but defined it more narrowly;
Expressed general satisfaction with the state of US-Soviet rela-

tions while noting continuing problems;
Emphasized the need for further arms control measures but

avoided forecasting quick solutions;
Gave a generally favorable assessment of Soviet relations with

Western Europe, Latin America, and most of Asia and the
Middle East; but
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- Harshly criticized the Chinese and those in the Communist
movement who deviated to the right (implicitly the French and
Italian parties) or to the left (the Maoists) of the Soviet line.

Brezhnev's recital of Soviet foreign policy triumphs over the past
five years had its defensive overtones, and he evidently felt compelled
to register a more than usually detailed explanation of the Soviet in-
terpretation of "detente". Detente does not, he specified-with a domes-
tic audience clearly in mind-"in the slightest way abolish, and can-
not abolish or change the laws of the class struggle." Moreover, hesaid, it creates "more favorable conditions for peaceful socialist and
communist construction" and does so without freezing the status quo
and aiding capitalism, as "the leftists" claim. As proof, he cited the"great revolutionary changes" that have taken place in the world in
recent years (e.g., dissolution of the Portuguese empire, Vietnam).

What detente does mean, Brezhnev told his audience, is "primarily"
the avoidance of war, the use of force or threat of force in relations
between states. He dismissed as "incomprehensible" Western failure
to appreciate continued Soviet support for "other peoples' struggle
for freedom and progress," since Communists never will, even under
detente, become reconciled to capitalist exploitation anywhere.

Although Brezhnev gave pride of place in his address to foreign
affairs, the bulk of his remarks and those of subsequent speakers dealtwith domestic affairs. Here, too, the basic thrust was on continuity.
To the extent that a change in direction was evident, it was in the
direction of a limited reassertion of orthodoxy. A recrudescence ofsomewhat tougher policies seems to be on track; that is, greater pres-
sure for political and social conformity at home.

Contrary to rumors that he would step down or be kicked upstairs
because of ill health, Brezhnev emerged from the Congress with
enhanced prestige. The other senior members of the leadership alsoheld on. What changes were announced reflected already evident
accomplishments or failures, and no serious steps were taken to pre-
pare for a succession. There was, however, considerably greater em-
phasis on organs of collective leadership than in -the past, perhaps with
a succession in mind.

Substantively, the Congress was short on innovations domestically.
The speeches of Brezhnev and of other Soviets, and the personnel

changes in the Politburo and the Central Committee, reflected tradi-tional goals and values.
Speakers on societal issues generally endorsed the status quo, albeitwith a strongly conservative bias.
Kosygin did not promote systemic economic reform, despite wide-spread criticism of his constituency, especially the centralized plan-

nine apparatus.
The present system of management of the economy, including agri-

culture, appears firmly ensconced.
-The only departure would appear to be the creation of new, special-

ized agencies under USSR and republic ministries for coordinating
large-scale projects.

Brezhnev's praise of the KGB's prophylactic activities was bal-anced by admonitions against resorting to "administrative measures"
for problem-solving. Similarly, his assertions regarding a revised codi-

73-720-76 4
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fication of law and a new constitution some time in the indefinite future
offered some hope for the evolution of Soviet society into one of laws,
not men.

VI. LEADERSHIP CHANGES

All top leaders except Polyanskiy retained their membership in the
Politburo and the Central Committee Secretariat. Two candidate
members were promoted to full membership in the now 16-man Polit-
buro, and three faces were added to the renewed but not rejuvenated
leadership. The changes did, however, further tip the scales in favor of
party apparatchiks as compared with government bureaucrats-from
8 to 7 in favor of the party to 10 to 6. They do not alter the average
age of 63 years. Full Politburo members still average 66.

Polyanskiy was demoted again; this time, he lost his seat on the
Politburo. He retained his membership on the CPSU Central Com-
mittee, but on March 16, was removed as the USSR Minister of Agri-
culture, and subsequently was named Ambassador to Japan. Failure
of the 1975 grain crop and other agricultural problems ostensibly lay
behind Polyanskiy's banishment.

Leningrad party boss G. V. Romanov, 53, was promoted from candi-
date to full member of the Politburo after only three years of Politburo
membership, thereby restoring Leningrad to its traditional place in
national policymaking circles. He is best known as an efficient manager
who relies on structural changes to boost economic performance. He
also appears to have a strong conservative bent with regard to society
and culture, and is a proponent of ideological struggle as a concomitant
of detente.

D. F. Ustinov, 67, was elevated to Politiburo full membership and
brings to that body a lifelong specialist on armament production who
has also been active in SALT matters. His promotion marks the
first time in decades that a full-time defense industry man has joined
the Politburo. With his inclusion, the Soviets have once again brought
into that body representatives of all organizations concerned, among
other things, with the negotiation and execution of foreign affairs.12

Election of Azerbaydzhan Party leader G. A. Aliyev, 52, to candi-
date membership fills the traditional Transcaucasus seat, long held by
the former Georgian leader Mzhavanadze (dropped in 1972). Aliyev
was a career KGB officer in Azerbaydzhan before becoming Party
First Secretary seven years ago.

Pravda editor M. V. Zimyanin, 61, was named a CPSU Central
Committee Secretary. He has left his Pravda post and, given his
background, seems destined for the ideological and cultural portfolio
formerly held by P. N. Demichev. A long-time Suslov associate whose
roots are in Belorussia, Zimyanin is likely to exercise an ideologically
conservative influence.

K. U. Chernenko, 64, was also named a CPSU Central Committee
Secretary. He has worked as head of the General Department of the
CPSU Secretariat, an office akin to the Executive Secretariat of a
U.S. government department.

2 His naming as Minister of Defense following Marshal Grechko's fatal heart attack on
Apr. 26, 1976, preserves this principle and did not require any enlargement of the
decision-making circle reflected in the Politburo. In addition, his appointment reaffirmed
the primacy of the civilian leadership over the military, an act somewhat softened by
"combat veteran" Brezhnev, and later Ustinov himself, being elevated to the rank of
Marshal of the Soviet Union.
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VII. THE SOVIET SYSTEM oF RULE

How did the deliberations of the XXV CPSU Congress affect the
Soviet system of rule? Not much.

The day-to-day activities of the 100 million non-labor force still
are administered by a vast bureaucracy which makes ours pale by com-
parison numerically and especially in its often seemingly -total dis-
regard for the interests of its ostensible clients. Overseeing its oper-
ations are several-hundred thousand members of the Communist
Party apparatus who set policy and strive to insure its execution.

The Political Bureau of the Central Committee of the Communist
Party of the Soviet Union is the supreme policy-making body for
economic as well as all other aspects of Soviet life. The majority of
its 15 voting and 6 consultative members are engineers by training;
the only trained economist is Foreign Minister Gromyko. The most
junior member is 52; the ranking members are all 69 or older. By
training and experience they are production oriented. During their

wrise to national prominence, the success criterion was quantity, not
,quality. During the years of tumultuous growth, especially after the
,desolation of World War II, these skills were in great demand. Now
the emphasis has shifted to quality, not quantity. The leadership
itself decreed the shift but seems unable or unwilling to face up to
the hard realities of the technological revolution, such as allowing
managers a truly free hand in decision-making based on cost-effective-
ness, alternative choices, and a realistic pricing system.

As General Secretary of the Party, Leonid Ilyich Brezhnev, who
-will be 70 this December, usually chairs the weekly sessions of the
Politburo where spokesmen for various groups thrash out policies
large and small. (During his not infrequent absences in recent years,
'he has yielded the gavel to his senior associates, usually to his long-
time associate Andrei P. Kirilenko, also 69. Brezhnev's absences may
account for some of the drift or inconsistencies evident in Soviet
policy.) But in any event, the Politburo lays down the guidelines of
-the annual and five-year plans which are then drafted by the govern-
'ment planning organization. The Politburo reviews these drafts and
recommends their acceptance by the Party's Central Committee and
,Congress or "parliament" which, in turn, approves them. They are
then formally ratified by the USSR Supreme Soviet or government
legislative arm, thereby giving them force of law for every form of
Sovet activity.1a

In addition to Brezhnev, the Politburo membership includes the
Party Secretaries for ideology, industry and agriculture, Chief of
State Podgornyy, Head of Government Kosygin and his first deputy
Mazurov, the ministers of foreign affairs, defense and state security
(KGB), and ranking officials of other key establishments. Decisions
are believed to be reached usually on the basis of a consensus, though
no votes are ever published.

There is presumptive evidence, however, that serious differences do
surface in Politburo deliberations, which have led in extremis to
ousters from its ranks in recent years:

1 The only recent exception to this practice occurred when the USSR Supreme Soviet
failed to ratify the draft directives of the 8th Five-Year Plan (1966-70) Issued by the
23rd CPSU Congress-perhaps because of embarrassment for they were issued almost
two years after the plan allegedly had gone into effect.
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RSFISR Premier Voronov in 1973 for challenges to Brezhnev's
agricultural policies;

Ukrainian First Secretary Shelest, also in 1973, for opposition
to agreed consumer and investment policy, toleration of national-
ism, and perhaps detente policy; and

Trade union boss Shelepin in 1975, most likely for ill-timed
ambitions.

(Polyanskiy's dismissal and posting to Tokyo as Ambassador seems largely due
to the need to find a scapegoat for the 1975 harvest debacle.)

Politburo decisions are usually promulgated in the name of the
Central Committee to which the Politburo is formally subordinated.
The reverse is really the case. Membership in the 426-man Central
Committee is formally bestowed by Party Congresses whose members
are selected on the basis of a series of indirect elections in which the
rank-and-file participate only at the first stage. Actually, membership
in the Central Committee appears to go with the full-time position
an individual holds. Jobs of this importance are on the nomenklatura
or patronage list administered by the Politburo through its secretariat
staff. The leadership is thus a self-perpetuating oligarchy from which
one departs by age, ill health, or death, or in political disgrace, and
one joins through co-option."

If the Politburo is the national command center, then the Party
apparatus headed by the Secretariat is the nervous system. Also
chaired by Brezhnev, its 11-man membership includes four other
voting members of the Politburo, one consultative member, and five
junior secretaries. It, too, meets weekly to check on the execution of
decisions and to draft reports for the Politburo, using its internal
staff of several thousand Party officials. The Secretariat is organized
as a functional duplicate of Soviet society; there are departments
responsible for monitoring industry, agriculture, propaganda, educa-
tion, and the armed forces and police. It is the channel through which
decisions are passed down through the Party system for execution
and verification in every administrative-territorial division down to
the basic Party organization formed in every institution, plant, or
farm where there are at least three Party members. Each echelon in
this system has its own smaller version of the Secretariat which con-
trols and monitors activities within its own jurisdiction.

Though the Party formulates policy and oversees its execution, it
directly administers little aside from propaganda agencies. The gov-
ernment furnishes the muscle which gets things done. It is organized
on the European pattern with a Chief of State, 73-~year-old Nikolay
Podgornvy, and a Head of Government, 72-year-old Aleksei Kosygin.
The former is largely a ceremonial office; the latter is a major one,
for the encumbent chairs the 100-man USSR Council of Ministers
which administers the entire economy. It determines the output of all
major commodities, investment, military production, consumer goods,

14 On two occasions in recent years, however, the Central Committee may have played
a more important role when the leadership was divided. The evidence, on the other
hand Is far from conclusive. In 1957 and 1964 the Central Committee was convened to
resolve disputes within the Politburo. The first led to the ouster of the "anti-Party
croup of Malenkov. Kaganovich, Molotov, etc.; the second, to the removal of

Khrushchev. No official accounts of these sessions have ever been published and the voting
allegedly was unanimous, including those being ousted with the notable exception of
the Old Bolshevik Molotov. Unfortunately, the number of Central Committee members
voting is not known; neither is the number which constitutes a quorum.
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foreign trade, housing construction, sets prices and wages, etc. In
effect it owns and operates the productive plant and trade organiza-
tions and also is the sole stockholder in all financial institutions.

The government functions at present in a highly centralized fash-
ion, a reversal of Khrushchev's short-lived experiment with limited
local control. There are ministries at the all-union, union republic, and
republic levels. The all-union ministries are located in Moscow and
directly supervise production facilities throughout the country; ex-
amples are the defense and aviation industries. Union-republic min-
istries have a central headquarters in Moscow and subordinate min-
istries in the republics; the central ministry directly controls major
enterprises under its jurisdiction whereas the subordinate ministries
administer the remainder. Typical union-republic ministries are agri-
culture and light industry. (Republic ministries usually handle indus-
tries of purely local significance.) The authorities are planning to
transfer some functions from ministries to middle-echelon manage-
ment but even if this is effectively carried out, the system of economic
administration will remain highly centralized in comparison with any
Western country.

In this vast, cumbersome bureaucracy, battles rage on a scale which
puts to shame the infighting found in the relatively miniscule gov-
ernments in capitalist countries. Unlike Stalin who drove the Soviet
Union into the coal and steel phase of the industrial revolution, and
Khrushchev who perceived the advantages of the petro-chemical
phase but too frequently saw problems in isolation from one another,
the current leadership appears well aware of the inter-relationships
between the many problems besetting the Soviet economy. In addi-
tion to the time-honored State Planning Commission (Gosplan) which
is supposed to be able to identify the needs of the economy and the
sources necessary to meet those needs, and the State Committee for
Material-Technical Supply (Gossnab) which theoretically is able to
ensure the availability of all requisite materials but more often than
not is barely able to keep abreast of demand, the leadership has reor-
ganized and beefed-up the State Committee for Science and Tech-
nology. It is the agency charged with developing and encouraging
the adoption of new approaches by production agencies. It is the
agency behind much of the drive to computerize the Soviet economy,
to develop new management techniques to raise labor productivity
which in industry, according to inflated Soviet statistics, admittedly
is only 55 per cent of that of the United States, and in agriculture,
only 20-25 per cent.' 5

Meanwhile the leadership has continued the proclivity of its pred-
ecessors to tinker with the system of management. In 1965 they
adopted a so-called economic reform which was mistakenly labelled
in some Western publications as "creeping capitalism" because one of
the success criteria was profits. Unfortunately, since the centrally set
pricing system chronically lags far behind actual costs, managers be-
gan to produce what was profitable for their enterprise and slighted
assortment which led to disproportions on a scale comparable to that
which existed when weight or value were the prime determinants.
As a result, ever more centralized controls have been reintroduced.

13 Narodnoye khozyaystvo SSSR, v. 19T4 g., p. 101.
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The last panacea but one is self-financing "production associations"
in place of numerous budget-funded enterprises in industry and con-
struction (these "associations" amount in Western parlance to medium-
sized vertical and horizontal trusts). Under a 1973 decree, the economic
ministries were to have limited themselves to overall policy in plan-
ning, investment and technological improvement, while the "associa-
tions" were to control not only output in subordinate plants but also
be responsible for research and development. The XXV Congress de-
liberations indicated some satisfaction with progress to date, eyen
though economic performance per se fell notably below plan. On
June 2,1976, however, it was decreed that the "production association"
form of management was to be more extensively introduced into
agriculture.

The Congress decisions, on the other hand, also.reveal that the cur-
rent leadership does not contemplate any major reorganization of the
present system of centralized management of the economy. Stress was
placed instead on improvements in planning processes through cer-
tain better indicators and incentives for performance coupled with
freeing the upper echelons of the economic bureaucracy from petty
affairs.

The Congress also revealed the latest.solution for major economic
problems: i.e. the creation of something like the Manhattan Project
model for undertakings involving long time periods and many agen-
cies. Already operative are the RSFSR non-black soil drainage project
and the construction of the Baykal-Amur Main Railroad project
(BAM). Although Brezhnev and a number of other speakers at the
Congress proposed this.form of management structure at the optimal
organizational mechanism, he and his colleagues explicitly opposed
precipitate reorganizations of existing structures while calling upon
the Council of Ministers, Gosplan and other central economic organs
to take resolute steps to ease central restraints on economic manage-
ment.

VIII. .FUTUR PROSPECTS

Whither the Soviet Union? Storming down the (non-existent)
super highways into the glorious future? Or stuck in the bottomless
mud of the springtime steppe striving to clinib aboard the passing
technological bandwagon? The proceedings of the XXV CPSU Con-
gress suggest that the future course of the leadership will be to mud-
dle through much as thev have done in the past.

One of the most striking features of the two-week-long Congress
was the number of issues which should have been addressed, at least
by Western standards, but evidently were not. Among them are the
need to rejuvenate, not just renew, the composition of the Politburo,
or at least to take precautionary steps to ensure an orderly transition
of nower when the. current leaders depart the scene.

Domestically, while it is true that the economy continues to grow
in gross terms, albeit ever more slowly and hardlv at all when the
harvest fails, no serious proposals were surfaced to restructure the
cumbersome, overlapping and inefficient bureaucracy. Systemic
reform per se seems beyond Soviet ken. Instead, the Congress was
treated to the reiteration of standard palliatives to the effect that
present policy is right, and all that is necessary is to implement it more
effectively.
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The thorny question of allocation of resources was addressed only
indirectly. Brezhnev's rhetoric was suggestive of a wish to devote far
more energy to. the output of consumer goods and to ensure that heavy
industry better service the needs of the civilian sector. But the 10th
Fivei-Year Plan figures remain biased in favor of producers' as opposed
to consumers' goods.
.The burden- of defense expenditures came up only in the interna-
tional political context aid was ignored in discussions of the economy,
even though it;is roughly twice as. heavy in the Soviet Union. as in
the United .States-.i That the Kremlin has been and is willing to
imppse the burden for national security considerations is incontestable;
But it-is aware of the cost in terms of raising living standards and has
shown signs of apprehension lest the arms race receive renewed,
impetus.

The Congress also displayed a certain immobilism in foreign affairs.
Detente was endorsed but was defined essentially as avoidance of
war supported by a web of other relationships which, while perhaps
presently dormant, should and would grow in the future. In fact,
Brezhnev's characterization closely approximated that of "competitive
coexistence" as developed by William Taubman.17

The most reasonable prognosis would seem to be that the Soviets will
continue to pursue detente but with reduced expectations of the benefits
obtainable. One benefit that is useful is access to Western credits in
order to help pay for imported technology and grains.18 And the need
may well increase if the Soviet Union suffers another harvest short-
fall-even if on a smaller scale than in 1975.

Similar constancy was exhibited regarding Moscow's attempts to
reassert its hegemony over that segment of the international com-
munist "movement" which has not defected to Peking. At the Congress
Brezhnev attempted to whip foreign communist parties into line, but
to little avail as the Italian, French and Spanish Party leaders
present, joined 'by the Yugoslavs, refused to be cowed. More recently,
Moscow appears to have adopted somewhat more conciliatory tactics,
but the convocation of the European Communist Party Conference
largely seems to have served to widen the gap between the more in-
dependent parties and Moscow.

In sum, problems persist and current Soviet policies seem unable
to resolve them adequately. But they do not appear to be of an order of
magnitude to generate actual crises. In fact, they closely resemble
problems the Soviets have had to cope with over the years. And cope
they have, however imperfectly.

Western perceptions of the Soviet Union all too frequently focus
entirely on military strengths, economic weaknesses, or suppres-
sion of civil liberties. Soviet self-perceptionls differ. Why should wle
change our ways, the leadership might ask, for they have been proven
over time. For more than 30 years the Soviet Union has been at peace:
it has attained recognition as the strategic equal of the foremost

'l CIA, "Estimated Soviet Defense Spending In Rubles, 1970-1975," SR7-10121U, Alay17 C.
17l William Taubman, "Detente and the Debate About It: How To Understand Both,"

ins. 4. np.
19 For example, In 1975 MOscow ran up n herd clirrenry trade deflect in exer-s of

Sf billion. IncludIne $1.56 million with the U.S. Grain Imports cost 82.4 billion worldwideof which $1.1 billion were In the United States.
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capitalist power, the United States; and while it may have certain
economic weaknesses the economy has grown by leaps and bounds and
today is the world's second largest. And, of course, their pride is but-
tressed by the belief that the balance sheet of world power is changing
in their favor.

In this context, the failure of the leadership to launch dramatic
new initiatives at home or abroad should not be surprising. On the
other hand, the extent to which the leadership's apparent decision to
muddle through will suffice in today's environment is moot. But the
leadership, despite its long tenure, is mortal. Whether its successors
will speed up the present glacial evolution of Soviet society remains
to be seen. Over the near term, however, more of the same seems to
be the order of the day.
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SOVIET PRICE POLICY IN THE 1970sl
Although Soviet economists still, accurately, stress that the influ-

ence of prices (or "the law of value") continues to be subordinate to
plans and administrative directives in guiding resource allocation in
the USSR, the last decade has seen some serious efforts to make prices
"a more-active lever" in the regulation of economic activity.

An extensive network of abgencies specifically responsible for pricinghas been' created, iiicluding.. the State -Price Committee.2. (hereafter,
SPC) attached to the USSR. Council of -Ministers; its affi]iates at the
union republic, oblast, and city* (in Moscow and. Leningrad) levels;price bureaus in ministries and departments (vedomstv) and even
price sections in. many enterprises and associations (ob"edinenia).

Intensive research is being conducted on many facets-of pricing-
by the SPC's own Scientific Research Institute of Price Form ation(NII Tsen) and its, regional affiliates; the State Planning..Commis-
sion; the USSR. Academy of Sciences' Scientific Council. on PriceFormation; various branch research institutes associated with minis-tries of agriculture, trade, services, etc.; and economists in universities
and other educational institutions. A,.plethora of conferences on priceproblems has been held. The publication of books and articles on priceshas mushroomed, with the topic now occupying a prominent place inthe pages. of leading economic -periodicals, such as Planovoe khozia-i8tvo (Planned Economy), V oprosy ekonomik i (Problems of Eco-nom ics), and Ek onomicheskaia gazeta (Economic Gazette), -publishedrespectively by the USSR State Planning Commission, the Institute ofEconomics of the USSR Academy of Sciences, and the Central Com-m ittee -of the Communist Party. Moreover, in a striking -departurefrom the traditional view of the USSR as the model for other "social-ist" countries, this literature often includes a detailed examination of
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pricing practices in Eastern Europe and, at least by implication and
frequently more explicitly, their lessons for possible changes in the

The result, according to Iu. V. Iakovets, Director of the SPC Re-
search Institute, is the emergence of price formation as a "new branch
of economic administration" and a new kind of economist, the "price
economist" (ekonOMi8t-tsenovik).4

These administrative and research organizations are studying a wide
spectrum of pricing problems, including such diverse issues as the
following:
- 1. Periodic adjustment of the level and structure of industrial whole-
sale prices to bring enterprise profits to levels considered commen-
surate with "businesslike operation," including striving for cost re-
duction, the elimination of losses and subsidies, adequate but not
excessive allocations to enterprise incentive funds, and so forth.

2. Establishment and subsequent adjustment of the relative prices
of new products so as to encourage technological progress and the
improvement of quality-part of a broad effort to overcome traditional
resistance to innovation and disregard of quality in sellers' market
conditions.

3: Stimulation of greater agricultural output by adjusting relative
prices of different products and in different regions, and by paying
higher "premium" prices 'for above-plan deliveries by farms.

4. Attention to the pricing of long-neglected categories of consump-
tion, such as consumer durables and Personal services.

5. "Price discipline"-enforcing adherence to prices after they are
established.

Within the space limitations for this paper, it is not possible to dis-
cuss all of these and other important problems, or to analyze any one
of them exhaustively. Instead, the paper examines a number of se-
lected issues of particular interest in regard to (a) the role of the price
system in the management of the economy, such as its relationship to
the system of national planning, and (b) problems of pricing which
have proved particularly difficult to solve and over which active debate
continues, such as pricing new technologically advanced products.

The study does not undertake to provide a comprehensive account of
the organization and administration of the system of price formation,
its historical development, or major theoretical controversies.r The
paper also does not examine. "foreign trade pricing" (i.e., the prices
charged foreign customers for Soviet exports and the prices paid for-
eign suppliers for Soviet imports) -a subject covered elsewhere in this
compendium.

The paper discusses in turn selected important developments and
continuing problems involving industrial wholesale prices paid to pro-
ducing enterprises. (Part I). agricultural procurement prices paid to
collective and state farms (Part II). and retail prices paid by house-
holds (Part III). These three types of prices are obviously related; for

3 Some recent examples are Mitrofanova 73 on pricing of exports and Imports; Azar 75on serrices prices: Sorokin 76 on the calculation of production cost (sebestofmost'), towhich a profit markup Is added to obtain.enterprise wholesale prices; and Borozdin 78on the use of prices to stimulate technological progress.
4 Takovets 74. p. 8.
5 Some of these aspects are discussed, for example; in Bornstein 62, Bornstein 84,

and Bornstein 69.
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example, the industrial wholesale price is one component of the retail
price. And some important problems involve more than one type; for
instance, budget subsidies keep retail prices on meat below agricultural
procurement prices. But examining the three categories of prices sepa-
rately is useful for two reasons. First, it corresponds to the way Soviet
price economists themselves analyze the issues. They perceive industrial
wholesale prices as one of various instruments of control over the state
nonagricultural production sector; agricultural procurement prices as
one of the means of regulating farm output; and retail prices as influ-
encing the level, structure, and distribution of household consumption.
Second, analyzing each type of price separately brings out sharply the
conflicting objectives to be met and the trade-ofs to be weighed in the
operational decisions of fixing concrete specific prices.

Part IV concludes the study by summarizing some of the main find-
ings and evaluating the extent to which the price system has acquired,
or may acquire, a more active role in the guidance of the Soviet
economy.

1. Indusstril Wholesale Prices

Industrial wholesale prices are those at which goods are transferred
within the state sector of the economy. The term covers prices of pro-
ducer goods, including raw materials, semi-fabricates, and machinery,
as well as manufactured consumer goods. It excludes prices at which
procurement agencies obtain agricultural products from farms, but it
includes the prices at which these agencies subsequently sell agricul,
tural products to state enterprises for processing or to trade organiza-
tions for retail sale without further processing. It also excludes foreign
trade prices charged foreign customers or paid to foreign suppliers, but
it includes the prices at which foreign trade organizations buy from
and sell to Soviet enterprises.

The Soviet industrial wholesale price system is composed of three
types of prices. (1) The enterprise wholesale price (optovaia tsena
predpriati~ia) is the price at which a producing enterprise sells its out-
put. (2) The industry (i.e. branch of industry) wholesale price (opto-
vaia tsemz promyysklennosti) is paid by the state-enterprise buyer and
includes, in addition to the enterprise wholesale price: (a) the turnover
tax, if any, on the product; (b) the markup of the branch sales organi-
zation; and (c) transportation charges if these are borne by the sales
organization rather than the buyer. (3) Finally, a "settlement" or
"accounting" price (raschetnaia tsena) is used in some branches, such
as mining, where production costs diverge widely. Individual enter-
prises or groups of enterprises receive different settlement prices-
rather than a single, uniform enterprise wholesale price-from the
branch sales organization. The latter, however, sells to customers of the
branch at a single industry wholesale price.

Enterprise wholesale prices are composed of the planned branch
average cost of production (sebestoimost') and a profit markup. The
former has no exact equivalent in Western cost accounting. It includes
direct and indirect labor, materials (including fuel and power), depre-
ciation allowances, and various overhead expenses. The profit markup
is supposed to provide a "normal" level of profit for the branch as a
whole, although the profitability rate of the individual enterprise may
be above or below "normal" depending upon the relationship of its
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cost level to the branch average. Some profits are retained by the enter-
prise for bonus payments to its personnel and investment in productive
and nonproductive (e.g., housing and recreational) facilities, and the
remainder is paid to the state budget in various ways.

The industrial wholesale price reform of 1966-67 introduced major
changes and set the basic pattern for the current level and structure of
these prices.6 The first section below explains and evaluates this reform.
The next examines subsequent changes in industrial wholesale prices.
The last discusses efforts to promote technological progress by adjust-
ing the prices of new and of maturing products by various means.

A. 1966-67 REFORM

The main features of the 1966-67 7 reform have been analyzed in
detail elsewhere 8 and need only be summarized here.

1. The reform settled.the intensive theoretical debate of the pre-
ceding decade concerning the basis for the profit markup to be added
to production cost.9 In the debate different schools had advocated re-
lating profit (a) to labor cost only, (b) to total production cost, (c) to
the value of assets (i.e., fixed and working capital), and (d) partly to
labor cost and partly to assets-a combination of the first and third
proposals. The reform accepted the principle of the third proposal-
sometimes called "prices of production" following the use of this term
by Marx in Capital, Vol. III-although it did not establish a single,
uniform rate of profit in relation to assets for every branch of in-
dustry.

2. Other changes in wholesale price concepts included the following:
(a) Bonuses of managerial, office, and technical personnel-formerly
included in production cost-are now paid from profit. (b) Interest on
short-term bank loans was changed from a cost item to a charge
against profit. Interest on long-term bank loans-to be used for financ-
ing some enterprise investment under the economic reform-is also
considered a charge against profit. (c) Some expenses for geological
prospecting and forest maintenance were included, for the first time,
at cost elements. (d) A capital charge was introduced, in the form of
a tax on the average annual value of the enterprise's undepreciated
fixed and working capital as shown on its balance sheet at original
cost. (e) A differential rent payment, out of profit, was levied in some
extractive industry enterprises.

3. Under the 1965 economic reform, profitability was made a major
enterprise performance indicator (along with sales). In addition, en-

" In Soviet terminology, a "reform" (reforma) refers to a basic change In the way
prices are constructed, involves many branches of the economy, and alters significantly
the level and structure of prices. A "revision" (peresmotr) does not change the basic
formula for price formation, usually covers a smaller group of branches, and modifies
the level and structure of price less. Finally, "changes" (izmenenie) or "corrections"
(popravki) refer to minor alterations In the prices of particular product groups. Thus.
reforms of wholesale prices occurred only In 1936-40, 1949, and 1967. The 1949 reform
was followed by revisions In 1950, 1952, and 1955. After the 1967 reform, the most
significant revisions were In 1973 on machinery and light Industry prices and In 1974
on freight rates. Minor corrections-for example of the prices of Individual machines or
grades of raw materials-are made more frequently as part of the "current regulation"
(tekushchee regulirovanie) of prices. Matzenberg-76, pp. 91-96.

7New prices were Introduced In some parts of light Industry as of October 1. 1966; in
other parts of Uight Industry and in the food Industry on January 1, 1967; and In heavy
industryf on=Jly1. 1967.

8Seefor example, Schroeder 69 and Pryhyla 71, pp. 279-96.
Bornstein 64.'
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terprises were expected to use part of their profits to pay capital
charges at a basic rate of 6 percent, and another part to form three
"enterprise funds"-for bonuses, for "social-cultural measures" (such
as housing, recreational, and child care facilities), and for small enter-
prise-initiated investments in production facilities. Therefore, the new
prices were set high enough to provide most, if not all, enterprises in a
branch enough profits for these purposes. It was estimated that an
average branch profitability rate of about 15 percent in relation to
assets would be sufficient for these purposes in most cases.

However, the same profitability rate was not planned for all
branches, and there was considerable variation around the 15 percent
average, for several reasons. (a) One constraint was the political cle-
cision that the industrial price reform should not lead to changes in
the levels of agricultural procurement prices or retail prices. Therefore,
a 15 percent profitability rate was rejected for agricultural machinery,
on the one hand, and for the food industry, on the other. (b) Substi-
tutes had to be priced according to their utility to the consumer-e.g.,
calorific content in the case of fuels-as well as in relation to produc-
tion cost. For example, the price increase for coal had to take into
account the price increase for oil, and planned profitability rates were
set at only 8.0 percent for coal, compared with 14.6 percent for oil
extraction and refining. (c) The ratio of profits to production cost
was also considered. A 15 percent profitability rate in relation to assets
would have yielded too little profit in relation to cost in the less capital-
intensive branches and too high a profit in relation to cost in the highly
capital-intensive branches. Thus, planned profitability rates in relation
to assets were set at 26.8 percent in cotton textiles and only 10.0 percent
in electric power.

4. Although profitability is now calculated in relation to assets (as
well as production cost) by branch, this principle cannot be applied to
individual products because it is considered impossible to determine
the amount of assets involved in the production of each product. Hence.
the prices of individual products are still formed by adding a profit
markup to cost. though with the aim that the sum of profits so derived
will yield the desired branch profitability rate in regard to capital.
First, the target rate of profitability is applied to the branch's capital
to get the target ruble amount of profits from the branch's planned
sales. Second, this ruble amount of profits is divided by the estimated
total cost of the output, to find a branch "normative" or standard rate
of profit in relation to cost. Third, this standard rate is then applied
to the (planned) -cost of an individual product, to obtain a tentative
price which would make that product of average profitability in com-
parison with the entire output of the branch. This tentative price may,
however, subsequently be increased to secure above-average profit-
ability to encourage production, say of new or scarce items, or reduced
to provide below-average profitability to discourage production of
obsolescent or unfashionable items.10

As part of the reform., profitability rates, in relation to cost. for in-
dividiial products were reviewed, to reduce the wide variation (as much
as 300 percent for some enterprises) which led to "violations of the

10 Iakovets 74, pp. 159-63.
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assortment plan"-i.e., departures from the product-mix assigned in
the enterprise plamn

5. The use of price markups for quality differences was extended
and used widely in fixing prices on ferrous metals, cement, machinery,
and some other products.

The effect of the reform on.official wholesale price indexes is shown
in Table 1 for enterprise wholesale prices (excluding turnover tax)
and Table 2 for industry wholesale prices (including turnover tax).
For all industrial production, the former rose about 9 percent and the
latter about 8 percent. The most striking increases were in heavy in-
dustry, particularly coal, ferrous metallurgy, petroleum, and electric
power. There was little change in the light 'and food industries. and
prices were, reduced slightly -in machine building and metal working
and in the, chemical industry. A comparison of the.two tables shows
that part of .the increase in enterprise wholesale prices for some
branches, notably electric power and petroleum, was offset by reduc-
tions in turnover taxes, which kept industry wholesale prices (Table
2) from rising as much as enterprise wholesale prices (Table 1).

TABLE 1.-INDEXES OF ENTERPRISE WHOLESALE PRICES (EXCLUDING TURNOVER TAX), END OF YEAR,
1966-74

11965=100]

Commodity group 1966 1967 1968 1969 1970 1971 1972 1973 1974

-All industrial production -101 110 110 110 110 108 108 107 107
Heavy industry -100 118 118 116 116 112 110 107 107

Electric power - 98 133 133 133 133 133 133 133 133
Petroleum refining -100 142 142 141 141 138 138 138 138
Coal industry--------------100 180 180 180 180 180 180 180 180
Ferrous metallurgy --- ::::::-::-100 150 150 150 150 148 148 148 148
Chemical and petrochemical industry 96 96 96 96 96 98 96 96 95
Machine buildingand metal working 97 97 97 95 95 87 87 82 80
Timberandwood-processingindustry.--- 100 119 119 119 119 118 117 117 117
Cellulose and paper industry -100 124 124 123 123 121 120 120 120
Construction materials industry -100 119 119 119 119 119 119 119 119

Light and food industries -102 102 101 102 103 103 104 109 109
Light industry -103 103 103 104 106 106 106 114 114
Food industry -102 101 101 101 102 102 105 105 105

Sources: Calculated from index numbers with base 1949=100, in Nar. khoz. 69, p. 188; Nar. khoz. 70, p. 175; Nar. khoz.
73, p. 250; Nar. khoz. 74, p. 211.

TABLE 2.-INDEXES OF INDUSTRY WHOLESALE PRICES (INCLUDING TURNOVER TAX), END OF YEAR, 1966-74

[1965=100

Commodity group 1966 1967 1968 1969 1970 1971 1972 1973 1974

All industrial production -98 106 106 106 106 105 105 105 105
Heavy industry -98 113 113 113 113 112 110 106 106

Electric power -98 114 114 114 114 114 114 114 114
Petroleum refining- 100 107 107 113 137 137 134 133 133
Coal industry - 100 180 180 180 1 80 180 1 80 ItO 180
Ferrous metlllurgy -100 146 146 146 146 145 145 145 145
Chemical and petrochemical industry... 93 93 93 93 93 92 92 90 90
Machine building and metal working 97 97 97 95 93 88 86 81 81
Timber and wood-processing industry - 100 116 116 116 117 116 116 116 116
Cellulose and paper Industry- 100 123 123 121 121 120 120 120 120
Construction materials industry- 100 119 119 119 119 119 119 117 117

Light and food industries - 100 98 98 98 100 100 100 103 103
Light industry- 100 100 100 101 101 101 101 105 105
Food industry - 98 96 96 96 98 98 98 100 100

Sources: Calculated from index numbers with base 1949=100, in Nar. khoz. 69, p. 190; Nar. hhoz. 70, p. 177; Nar.
khoz. 73, p. 252; Nar. khoz. 74, p. 213.
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On the positive side, the reform improved the relationship of price
to cost by recognizing increases in labor and raw material costs since
the last general price change in 1955. The reform also included in prices
explicit, though arbitrary, capital charges and some rent charges. How-
ever, the resulting prices are still cost-plus non-scarcity prices which
inadequately reflect and often ignore demand, and which frequently
conflict with enterprise input and output plans, requiring plan direc-
tives and administrative rationing to override the "signals" provided
by prices.

Because the new prices were calculated on the basis of costs in 1964-
65, actual profitability rates proved to be higher than planned. For
industry as a whole, profitability in relation to assets was 17.1 per-
cent in 1967, rising to 21.5 percent in 1970, but falling thereafter to
17.7 percent in 1974 as a result of the net effect of cost and price
changes.1 ' Although the 1966-67 reform did make all branches, even
coal, profitable on a branch-wide basis, and reduced the number of
planned-loss enterprises, the profitability of enterprises in relation to
both the value of assets and production costs continued to differ widely.
According to results of a study of 23,000 industrial enterprises (al-
most half of the total) in 1969, shown in Table 3, about 12 percent were
unprofitable and another 27 percent earned less than the "normal"
rate of 15 percent on assets. On the other hand, 61 percent of the en-
terprises earned more than 15 percent on assets, and of these 30 per-
cent had a profitability rate in excess of 40 percent.

TABLE 3.-PROFITABILITY OF INDUSTRIAL ENTERPRISES, 19691

Average profitability
rate (percent) I on Share (percent) of

Total
Value of Production number of Total value Total value

assets cost enterprises of assets of sales

All enterprises surveyed - 20.0 18.1 100. 0 100.0 100. B
Profitable enterprises, total -22.6 19.9 88.3 91.7 95.2

Of which those with profitability rate a
(percent) on assets of:

Above 40 -68.6 23.1 29.8 11.8 32.8
39.1 to40B-------------- 34.7 23.4 9.9 8.0 11. 1
20.1 to30 -23.9 20.2 13.5 16.5 17. 8
15.1 to 20 -17. 4 19. 1 8. 1 11.9 9. 5
10 1 to 15 -12. 3 20.9 9.2 19.8 10. 7
5.1 to 10 -8.0 12.5 9.4 15.1 8.3

0 to 5- 2.8 4.2 8.4 8.6 4.7
Unprofitable enterprises, total -- 8. 8 -9.1 11.7 8.3 4.8

Of which those with loss rates (percent)
on assets of:

BelowS ----------------------- -2.7 -2.8 4.0 3.5 2.0
5.1 to 10 -- 7. 5 -8. 0 2.8 1.9 1. 2
Above 10 -- 17. 0 -216. 7 4.9 2.9 1. 6

51Data from survey of 23,000 enterprises.
2LMinus sign denotes rate of loss relative to assets or production cost.

Source: lakovets 74, p. 164,

Similarly, the wide variation in the profitability (in relation to
cost) of different items in a firm's product-mix remained very com-
mon-and enterprises accordingly continue to concentrate on the more
profitable items in order to meet profitability targets and obtain the
largest possible allocations to the enterprise incentive fund.

" Nar. khoz. 74, p. 741.
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It is thus clear that the reform far from solved the problems of the
level and structure of industrial wholesale prices and the use of the
price system to make profitable every "normally operating" enterprise,
to promote plan fulfillment, to encourage quality improvements, and
to advance technological progress. Therefore, subsequent revisions of
selected groups of prices were made in the following years, while the
search for improved methods of price-setting continued.

B. PRICE CHANGES AlTER 1967

Beginning in 1969, after the 1966-67 reform had been "digested"
somewhat and its results analyzed, a number of price revisions were
undertaken successively in different branches of industry. These
changes have been within the principles and framework of the 1966-67
reform, rather than a departure from it. As Tables 1 and 2 show, the
most significant revisions have been in petroleum, machine building
light industry, and food industry prices.

For petroleum, enterprise wholesale prices (Table 1) were reduced
slightly in 1969 and again in 1971, but industry wholesale prices
(Table 2) were raised to make petroleum products more expensive
for consumers.

For machine building and metal working, the official indexes show
successive declines since 1969 in both enterprise wholesale prices and
industry wholesale prices. In considering these figures, one should
keep in mind that both Soviet and Western scholars have for a number
of years criticized these indexes on various grounds, concluding that
they have a serious downward bias. However, a discussion of the con-
struction of these indexes is beyond the scope of this study.12

Soviet officials explain machinery price reductions as a response to
cost reductions. First, they believe these cost savings should be passed
along to buyers of machinery, in order to lower investment costs and
encourage mechanization and automation. Second, they think that
"excessive" profitability for machinery plants leads their manage-
ments to relax in the struggle for further cost reduction. Finallv-in
pursuit of the political goal of a "stable" price level-they consider it
essential to cut prices on the output of machinery, chemicals, and
other branches experiencing rapid technological progress, in order. to
offset inevitable cost increases in the extractive industries.

As Table 4 shows, by 1970 in machine building and metal working
profitability rates in relation to both production costs and assets were
well above the 1965 (i.e., pre-reform) levels for the branch as a whole
and for most of its component subbranches. Therefore, as of January 1,
1973, prices were cut on a wide range of machinery and equipment.
For all of the price lists affected, the average decrease was 12.3 per-
cent, including average reductions of 13.9 percent on instruments, 11.4
percent on electrotechnical output, 9.6 percent on chemical machinery
and on equipment for the light and food industries, and 8.9 percent
on machine tools.- Since prices on many product groups (e.g., motor
vehicles and tractors and agricultural machinery) were not decreased,
and other prices may have been raised, the indexes in Tables 1 and 2

12 See, for example. Bornstein 72, pp. 358-62; Becker 74; and Borozdin 74.Is Iakovets 74, p. 67.

73-720-76-:1
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show only a 6 percent reduction in enterprise wholesale prices and
industry wholesale prices in 1973 compared with 1972. The 1973 revi-
sion also narrowed differences in the profitability of different prod-
ucts, and reduced profitability rates on older models while raising
them on newer models, in order to encourage production of the latter.

TABLE 4.-MACHINE BUILDING AND METAL WORKING: INDEXES OF ENTERPRISE WHOLESALE PRICES, 1970, AND
1975 PLAN, AND PROFITABILITY RATES ON PRODUCTION COSTS AND ASSETS, 1965, 1970, AND 1972

Index numbers
for enterprise

wholesale prices

i975 Profitability rate (percent) Profitability rate (percent)
1970 plan I on production cost on value of assets

(1965 (1970
Category =100) =100) 1965 1970 1972 1965 1970 1972

Machine building and metal working, total 95 88 18.1 21.5 20.0 16.7 22.8 20.2
Heavy, energy, and transport machinery--- 105 90 17.5 20.4 20.9 14.1 18.9 18.4
Electrotechnical machinery -94 86 24.0 23.4 21.3 35.5 35.5 31.4
Chemical and petroleum machinery - 101 91 22.3 20.4 19.8 19.2 19.2 19.0
Machine tools -104 89 18.6 25.4 26.9 13.5 20.8 22.3
Instruments -82 78 32.4 33.4 32.3 39.4 34.7 35.1
Motor vehicles and ball bearings -98 100 18.8 14.1 16.1 24.5 18.6 17.6
Tractors and agricultural machinery - 107 109 15.4 11.9 11.7 20.2 14.3 17.2
Road construction and municipal services

machinery -100 86 22.4 21.5 21.4 27.9 30.1 24.8
Machinery for tight and food industries and

trade -92 84 26.4 22.1 25.6 27.7 29.8 32.5

I Planned index numbers for corresponding ministries.

Source: lakovets 74, p. 95.

In light industry, both enterprise and industry wholesale prices
were raised in a delayed response to earlier increases in the prices paid
to farms for agricultural raw materials such as cotton and wool (see
Part II below). At first, the increase in light industry costs was cov-
ered by budget subsidies, but effective in 1973 light industry selling
prices were raised in order to include the full cost of these raw mate-
rials in factory production costs and cover them from sales revenue.
"Most" subsidies were eliminated, although they continue on some
silk, linen, and fur products. Enterprise wholesale prices were raised
by an average of more than 7 percent, but final retail prices were
unaffected, because of reductions in turnover taxes at that stage. In
addition, the light industry price revision widened the use of sur-
charges for quality differences, but narrowed profitability differences
among products in an effort to promote fulfillment of "assortment"
plans.14

Similarly in the food industry, enterprise wholesale prices on flour,
tobacco, and sugar were raised in 1972, following increases in agricul-
tural procurement prices. However, reductions in turnover taxes left
the corresponding retail prices unchanged.'5

C. PRICING FOR TECHNOLOGICAL PROGRESS

This is undoubtedly the problem which Soviet price specialists find
both most pressing and most vexing. A thorough discussion of its
many and complex facets is not feasible in this general survey article.

14 Chemerttkit 74.
15lakovets 74, pp. 69, 101.
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Instead, it is possible only to provide a brief sketch of some of the
main difficulties and some of the principal solutions tried, together
with references to some of the now extensive literature in which
a more detailed explanation is available.

The cardinal problem is how to set centrally prices which will
promote the introduction of new and superior machines, materials
and components. On the one hand, producers resist changes in their
product-mix which they believe may disrupt production, raise costs,
and reduce profits and bonuses. Instead, they prefer to produce the
same "already mastered" products, at falling costs and rising profits.
In turn, potential buyers of new machinery and materials also dislike
innovation which requires difficult investment programs, new sources
of supply, adaptation of production lines, and retraining of workers-
threatening their sales, profits, and bonuses.

From an operational viewpoint, Soviet price specialists see two
facets, or stages, to the problem. One refers to new products and con-
cerns how to set prices on them high enough to induce producers to
make them, but at the same time low enough to encourage prospective
users to buy them. The second involves maturing and obsolescent
products, whose prices should be reduced early enough and far enough
to lead producers to replace them because they have become less profit-
able (despite cost reductions) than newer technologically more ad-
vanced products.

The New Products Fund and a complex Methodology for pricing
new products are addressed to the first aspect. For the second, tem-
porary prices, stepped prices, and the Price Adjustment Fund have
been used. Each will be discussed briefly.

1. New Products Fund (NPF) 1I

The NPF was created in 1960 to develop an alternative to higher
prices as a way of recapturing the cost of putting new machinery into
production. The NPF is financed from charges against production
cost, paid monthly by enterprises to their ministry at established
rates. In turn, enterprises in the branch wishing to draw upon the
fund apply to the ministry.

Four main criticisms have been levied against the NPF: 17

First, it is too small, covering only about one-third of start-up costs
associated with new production.

Second, the administration of the NPF by ministries is excessively
centralized, and procedures for payments into and out of it are
complex.

Third, in practice ministries usually prefer to include start-up
expenditures in production cost, in order to increase planned cost
and the price obtained by applying the (average or perhaps above-
average) profit markup to cost.

Fourth, outlays financed from the NPF are not included in calcu-
lating the value of sales, and thus no profit can be earned on them,
while outlays included in the cost of production are-with a profit
markup-included in sales.

lo Pond oavoenifa novo6 tekhniki-llterally "Fund for Mastering New Technology," but
(following Berliner 75) more conveniently rendered as "New Products Fund."

'?Becker 74. pp. 371-72: Iakovets 74, pp. 183-84; Koshuta 74, p. 54; Lapusta 75,
pp. 71-74; and Malzenberg 76, pp. 123-24.
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Several ministries-for electrical equipment and heavy, energy,
and transport machinery-have established a Combined Science and
Technology Fund (Edinyi fond razvitiia 'nauki i tekhnliki) which
includes funds which previously went into their NPFs and also allo-
cations from the state budget for financing research and development
(R & D). This scheme is supposed to have the advantage of coordinat-
ing the entire cycle from the preparation of technical designs up to
the entry into serial production. But the amount of money in the new
Conibined Fund is not adequate to cover all start-up expenses as well
as R & D costs. The new Combined Fund is thus not seen as a solution
to the problems of the NPF.'8

B. Methodology for pricing new producer good8

Analog pricing is a key approach of the Methodology for Deter-
mining Wholesale Prices on New Producer Goods approved by the
SPC in 1969 and subsequently revised in 1974. Three categories of
new products are distinguished according to the degree of dissimi-
larity from existing output. The first category includes "substitute
products" which are intended to replace existing items. The second
category contains "supplementary products" which fit into a given
product group (such as generators or electric motors) but expand it
by providing new technical characteristics. The last category involves
"fundamentally (printsipal'no) new products" with no counterpart
previously produced in the USSR.

(a) Substitute products
For this category, the 1969 Methodology sets forth a detailed pro-

cedure for establishing prices on new products between a lower limit-
at which the producer would be indifferent between the new and the
old product-and an upper limit-at which the prospective user would
be indifferent between them. The price on the new product is to be
set between these limits, sharing the "economic effect" of its intro-
duction between producer and consumer so that both are interested
in the substitution of the new for the old product. Briefly, the steps
are as follows:

First, the lower limit of the price for the new product is calculated
as the sum of the estimated production cost in the second year of
serial output (to eliminate installation and break-in costs) plus the
branch's standard profit markup above cost for such output.

Second, the upper limit of the price for the new product is found
by identifying an analogous existing ("base") product and then ad-
jUsting its price to allow for the estimated differences between the
new and the base products in (a) annual output, (b) service life, (c)
production cost associated with the use of the machine, and (d) main-
tenance expenses. The first two items refer to quality or performance
capabilities, the latter two to operating cost savings. Items (b) and
(c) are discounted by a simple interest charge.

Third, the "economic effect" of substituting the new for the base
product is calculated by subtracting the lower limit from the upper
limit.

Fourth, the price on the new product is set as follows: If the unper
limit exceeds the lower limit by less than 10 percent, the lower limit

18 Maizenberg 76, pp. 124-25.
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becomes the price for the new product. If the upper limit exceeds the
lower limit by 10 percent or more, the price is to be set at an amount
above the lower limit which gives the producer 30-50 percent of the
"economic effect."

Among the many criticisms levied against this procedure are the
following: 19

(1) In selecting the "base" product, firms and ministries choose
products whose price and profitability are relatively high-some-
times even items which they have in fact long since stopped pro-
ducing.20

(2) Producers' estimates of the performance characteristics of new
products are often exaggerated.

(3) The difference in performance and operating costs of a particu-
lar new machine, and thus its upper limit and economic effect, depend
on the use to which an individual customer puts it, which varies widely
for many new products.

(4) The mathematical form in which the upper limit is expressed
provides a trade-off of longevity vs. productivity such that the pro-
ducer can raise the upper limit (and thus the economic effect and the
final price) more by increasing the life of a new machine than its pro-
ductivity.

(5) The profit rate used in calculating the lower limit and the inter-
est rate employed in figuring the upper limit are both arbitrary. Also,
in the latter case, simple rather than compound interest is used, where-
as the latter would be more appropriate.
(b) Supplementary products

In this case, the price of a new product is determined not by a direct
comparison with a closely comparable "base" product it is to replace,
but by "parametric" methods which attempt to price it properly in
relation to the "group" in which it will fit and which it will supple-
ment. Four different methods may be used: 21

(1) The "individual indicators method" (metod udel'nyykh pokaza-
telei) compares the new and analogous products in regard to a single
basic performance indicator (such as the estimated mileage life of
tires) whose relationship is supposed to determine the proper price for
the new product in comparison with the prices of existing products.

(2) The "point method" (ballovyi metod) identifies a number of
performance characteristics (e.g., for tractors: their motor capacity,
weight, maximum speed, fuel consumption, tractive power); assigns
a relative importance weight to each characteristic; awards points to
the new and analogous products on each characteristic; and combines
the weighted results in total scores intended to show the proper relative
price of the new product.

(3) The "regression analysis method" (metod regre8f8onogo aniaiza)
analyzes a group of analogous items to determine the extent to which
prices are statistically correlated with different features (e.g., of ma-
chines or instruments). The resulting correlation coefficients are then
applied to the performance characteristics of the new product to find
its price.

19 Lavelle 74 provides a detailed analysis. including an effort to overcome printer's
errors and authors' mathematical errors in Soviet publications.

20 Maizenberg 76. pp. 108-09.
2' For a detailed explanation with critical comments, see Borozdin 75, cl. III.
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(4) In the "aggregate method" (agregatnyi metod), the price of a
new machine is obtained by adding together the costs (or prices) of
its components and their assembly.

A number of problems are encountered in using these methods: 22

First, it is often difficult-for example, in the case of particular
types of machinery and equipment-to define properly the boundaries
of the group of "analogous" products with which the new item is to
be compared.

Second, the results of the comparisons depend on just which tech-
nical characteristics are chosen as relevant and how variation in them
is judged to affect performance (e.g., the relationship between weight
and service life of a machine).

Third, by basing the prices of new products on those of existing
products, these methods reproduce in the new product's price the de-
fects of the current price structure. For instance, because the main
factor in prices of metal products has traditionally been weight, new
price lists constructed by multiple correlation methods continued to
relate prices chiefly to weight, after a policy of reducing weight had
been adopted.

Fourth, it is claimed that parametric methods permit some decen-
tralization of price-setting, in which producing enterprises themselves
(subject to the complaints of customers) can calculate prices of new
products in the light of prices of existing products and centrally estab-
lished standard procedures. However, in practice, if there are many
characteristics to be considered or their relationships are complex, the
calculations prove too difficult to be done correctly by price economists
at the enterprise level-and must be checked, or done in the first place,
at higher levels.

(c) Fundamentally new products
The scope of this category is defined both according to the justifica-

tion cited that the product is fundamentally new and according to
eligible commodity groups. 2 3

In the first respect, a product may be considered "fundamentally
new" if (1) it is included in the state pl an of scientific-research work or
in plans for new technology of USSR ministries, as not having a
domestic analog; (2) it is entirely or in part based on inventions pro-
tected by inventor's rights; or (3) it is produced under a foreign license
agreement.

In the second respect, the product must be in one of the following
commodity groups: (1) machines, equipment and instruments (except
agricultural machinery); (2) synthetic rubber, inorganic and organic
chemical products, resins and plastics, chemical fibers, varnishes and
paints; (3) special oils and lubricants; (4) precision alloys and quality
steels; (5) rolled nonferrous metals, rare metals, semiconductors, and
electrode products: or (6) prefabricated reinforced concrete items.

Because no Soviet analogs are supposed to exist for products in
this category, prices are not set-as in the Substitute Products and
Supplementary Products categories-bv comparison with existing
items. Instead, a "temporary" wholesale price is set, equal to the

5 Rornzrin 75. cb. III; Takovets 74, pp. 186-87; Malzenberg 76, pp. 126-28.
28 Plotnikov 75, pp. 114-19.
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planned cost of initial serial production plus the profit markup planned
for the rest of the enterprise's output (but not less than 10 and not
more than 20 percent). The temporary price should be used for not
more than two years, after which a permanent price should be estab-
lished, on the basis of planned cost in the second or third year of serial
production (depending on the life span of the temporary price), plus
the standard profit markup.

There are at least two kinds of risks in the use of the Fundamen-
tally New Products category. First, the criteria for establishing that
a product is "fundamentally new" are broad, and the range of com-
modities included is wide. Therefore, ministries may try to get into
this category many products which are not "fundamentally new," in
order to secure higher prices than would be possible if the items were
instead classified as Substitute Products or Supplementary Products.
Second, as explained below, the process of "temporary" pricing has
been subject to many abuses.

The 1969 Methodology also established a procedure for "stepped
prices" (stupenchatye tseny), discussed below.

Various additional documents on pricing new products were sub-
sequently issued to supplement the 1969 Methodology, including in-
structions on pricing high quality production (1969), surcharges for
greater service life and reliability (1970), calculation of stepped prices
on machinery (1971), use of "parametric" methods (1972), and prices
on test models (1972) .24

Parts of these instructions were then incorporated in the 1974 re-
vision of the 1969 Methodology, which made various minor changes in
the 1969 version. 2 5

Both the 1969 and the 1974 versions are "general" methodologies
which are supposed to be implemented by more specialized documents
applying their principles to specific branches and product groups.
Following the issuance of the 1969 version, from 1970 to 1973 "about
60" of these specialized methodologies were prepared, of which only
45 were approved by the SPC.211

However, even where methodologies for particular product groups
have been worked out and approved, they are often not used in actual

24 Plotnikov 75, p. 107.
25 According to Balabanov 74, these included the following:
(a) TInder the 1969 version, the higher profitability to the producer from the new

compared to the base product was included In the regular wholesale price of the new
nrodluet. Under the 1974 version. the difference in profitability is to be viewed as a special
incentive surcharge on top of a basic wholesale price which provides only a standard rate
of proflt on the new product. (How this surcharge would be treated in price statistics is
not explained.)

(h) In turn, discounts of at least 10 percent should be established on wholesale prices
of obsolescent items.

(c) The base product should be the best of "already mastered" current output, not an
item about to be withdrawn from production. However, in calculations of limits and
economic effect, the price of the base item may be adjusted to its costs at the beginning
of serial production plus the standard nroflt markup.

(d) In calculations of economic effect. start-up and break-in expenses covered by the
NPF are now to be considered along with expenses included in the production cost of the
product.

(e) Under the 1969 revision, the price of the new product was set at the lower limit if
the upper limit did not exceed the lower limit by at least 10 percent. The 1974 version
raised that figure to 16 percent.

(f) In the Fundamentally New Products category. temporary prices are to be estab-
lished not later than one-and-a-half months before the first output is shipped, and the
permanent price not later than two months before the end of the period set for the
temporary price. The temporary price should expire at the end of a calendar year.

(g) The 1974 version recommends that social factors (e.g., safety, noise level, etc.)
and environmental effects (e.g., air and water pollution) be considered in setting prices
but gives no concrete suggestions on how to do so.

25 Plotnikov 75, D. 108.
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pricing decisions and the price set exceeds what the Methodology
would permit.2 7

Thus, it seems clear, on the one hand, that the theoretical problems
of pricing new products have not been solved by the Methodology and
its various ancillary documents, and, on the other hand, that (per-
haps partly as a result) actual pricing practice is often at variance
with these official instructions. This is true also of efforts to adjust the
prices of maturing and old products, as an examination of temporary
prices and stepped prices shows.

3. Temporary prices 2 8

.A temporary price assigned at the beginning of production is sup-
posed to be high enough to cover all start-up costs plus the prevailing
standard profit rate for established products of the branch. After
output expands, start-up costs have largely passed, and average cost
approaches its long-run normal level, the temporary price is to be
replaced by a new, lower, permanent price of the kind customarily
set for the branch's output.

Although a temporary price is calculated by the same cost-plus-
profit approach as a permanent price, there are some differences be-
cause of the special features of new products. (a) Because the tempo-
rary price is set before production of the item begins, it must be based
oPn a.n estimate of future costs, rather than on actual cost experience.
(b) In the case of a new product, produced by only one or two enter-
prises, the estimated cost must be "individual,"' rather than "branch
average." (c) The estimated cost includes not only ordinary produc-
tion costs but all start-up costs other than those financed by the NPF.

These cost estimates are prepared by the enterprise and submitted
together with a proposed temporary price to the ministry. In about a
'rear. when break-in costs are largely eliminated, the enterprise is
supposed to prepare a new set of cost estimates and to propose a new
lower price based on them. When officially approved, that becomes
the product's "permanent" price.

Various problems have been encountered with temporary prices:
(a) Some critics object that they are in principle too high because they
attempt to cover relatively high costs at the beginning of serial pro-
duction, including some start-up costs which should instead be met
by other sources (the NPF or a budget subsidy) and thus excluded
from price. (b) Because cost figures refer to estimates of future costs
before production begins, enterprises are often able to pad them, with
or without the consent of the ministry. (c) In order to gain larger
profits while output is growing and costs are falling, enterprises and
ministries try to delay the replacement of temporary prices by lower
Permanent prices. (d) Enterprises request temporary prices on in-
eligible products which do not differ sufficiently from established
products to qualify as "fundamentally new."

It is claimed that, in recognition of these problems, the use of tem-
porary prices has been curtailed since 1967, but the relevant statistics
are not published. Enterprises (and ministries) continue to have

27 Takovets 74, pp. 182-83.
25 This discussion Is based on Berliner 75, pp. 526-32.
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strong incentives to attempt to use the temporary price procedure to
obtain, and retain, high prices. Therefore, it is doubtful that efforts
to eliminate abuses have been completely successful.

4. Stepped prices 29

Stepped prices attempt to overcome some of the deficiencies of tem-
porary pricing, by establishing a schedule of automatic price cuts
based on expected cost reductions. When a new product is introduced,
it is assigned not a single (temporary or permanent) wholesale price,
but instead a set of dated prices. Each price is to be in force for a
stated period of time, at the end of which it is to be replaced by the
next, lower price. The entire set of prices and their official periods of
duration appear in the price catalog or supplements to it.

Generally, three stages in the "history" of the product-differing
regarding cost and profit-are distinguished, although in a concrete
case the number of steps in the price set may exceed three if more than
one step is used for any stage.

Stage 1 is the "incentive stage," from the beginning of production to
the end of break-in, that is, when rated output capacity is attained and
costs approach their long-run stable level. Prices in this stage should be
high enough to cover start-up costs and provide an above-standard
profit.

Stage 2 is the "standard profit" stage, from the end of Stage 1 until
the product becomes obsolete and production should be curtailed and
eventually terminated. The Stage 2 price is lower than the Stage 1
price because costs are at their long-run stable level, and the profit
markup is reduced from above-standard to standard.

Stage 3 is the "penalty stage" in which prices are further reduced to
discourage production by allowing not more than half the standard
profit markup.

In principle, stepped prices appear to have several advantages.
First, by including a terminal low (or in extreme cases even negative)
profit stage, they provide for the "euthanasia" of old products which
firms might otherwise continue to produce because of their high or
comfortable unit profits. Second, scheduled price reductions exert
pressure on producers to cut costs. Third, the scheme handles the
problem of adjusting profit differentials between older and newer
products without requiring price changes not foreseen in annual plans.
Instead, the planning and financial agencies have in advance the dated
set of prices for the product.

However, the use of stepped prices involves its own set of problems.
First, they require a forecast of the volume of output for the specific
product for each year of its production, an estimate of its cost in each
year, and an idea of what its price should be in relation to the prices of
whatever its substitutes are in each period.30 In practice, these future
estimates are extremely difficult-discouraging to the use of stepped
prices.31 Second, knowledge that the price is to be cut on a certain date,
as stated in the published price catalog, can lead the producer to speed
up output in order to sell at the present higher price, while potential
customers defer purchases waiting for the lower future price.

29 Berliner 75, pp. 539-40; Lapusta 75, pp. 52-57.
30 Plotnikov 75, p. 140.
a Iakovets 74, pp. 187-88.



34

Thus, official hopes for the use of stepped prices are confined to
branches, like machinery, where (a) obsolescence is rapid and (b)
there is some reasonable basis for forecasting cost behavior. However,
even in this sphere, their introduction has been limited.

Working out stepped prices is a new and difficult matter. Together with tech-
nical complexities, psychological difficulties, inherent in every new undertaking,
are of great significance here. These partly explain their relatively timid intro-
duction. In the wholesale prices on machinery output introduced in 1973, they
do not occupy any significant place. In the price list for metal-cutting machine
tools, they were established on 47 models. There are fewer of them in other
price lists.2

5. Price adjustment fund (PAF) 33

The PAF was established in 1966, in connection with the 1966-67
price reform, to meet complaints of planning and financial officials
that price changes introduced after plans are approved complicate the
monitoring of performance indicators, creation of enterprise incen-
tive funds, flow of tax payments and budget grants, etc. The PAF
helps to reduce these disturbances through offsetting payments from
and to the budget. For example, if a permanent price is reduced, sales
targets are not altered, but producers are reimbursed by a budget
subsidy for the difference in actual sales revenue attributable to the
price cut. On the other hand, purchasers pay to the PAF the differ-
ence between planned and actual production costs which is due to the
cut in prices on purchased inputs. Both types of payments are intended
to be strictly temporary, until the next plan is formulated in the new
prices.

The PAF thus contributes to price flexibility on older products
by permitting the introduction of new, lower prices at any time dur-
ing the plan period. In fact, however, it has become common now in
Soviet price formation to strive to make new prices effective at the
beginning of a calendar year and to disseminate them far enough in
advance that plans can be constructed and carried out in the new
prices.

Despite energetic efforts along various lines, the complex problems
of setting relative prices for sectors, branches, subbranches, product
groups, and individual items are far from solved-as Soviet price
specialists concede. The 1966-67 reform and subsequent revisions rep-
resent some progress toward more sensible price-cost relationships, but
they still neglect the role of demand in price formation. The Method-
ology for pricing new producer goods has a number of serious short-
comings and pitfalls. And the use of such techniques as limit calcula-
tions, parametric methods, and stepped prices in practice appears to
be limited.

I. Agricultural Procurement Prices

Agricultural procurement prices are those at which collective and
state farms sell to state procurement agencies. Sometimes the term
"purchase prices" (zakupochnye tseny) is applied to collective farm

Plotnikov 75, p. 147.
u Fond. tekushchego regulirovanUa zmnenenUe optosvkh teen-literally "Fund for the

Current Regulation of Changes of Wholesale Prices." The translation In this paper follows
Berliner 75, p. 538, on which this section Is largely based. See also Schroeder 69, p. 469.
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sales, and the term "delivery prices " (sdatoc/vnye tseny) to state farm
sales.34

As part of the general neglect of agriculture during the Stalin era,
agricultural procurement prices were set extremely low-imposing a
heavy tax on collective farmers, on the one hand, and requiring very
large budget subsidies to state farms, on the other. Beginning in 1953,
a number of changes were made in agricultural procurement prices,
including a large increase in their overall level, a revision in the rela-
tive price structure in favor of food products vs. industrial raw ma-
terials, and regional differentiation of prices.35

Table 5 provides data on the rapid increase in agricultural procure-
ment prices for collective farms after 1952. Unfortunately, these figures
are incomplete, both by commodity and by year. Although the USSR
Central Statistical Administration makes detailed calculations of agri-
cultural price statistics,31 it does not publish them. Thus, the annual
statistical yearbooks present official indexes of industrial wholesale
prices and state retail prices, but no agricultural price indexes. How-
ever, although this information apparently is still considered some-
what sensitive, it is not regarded as secret, because some of the figures
are disclosed from time to time in books and articles by Soviet price
specialists." 7

TABLE 5.-INDEXES OF AVERAGE PRICES ON COLLECTIVE FARM SALES TO THE STATE, BY PRODUCT, SELECTED
YEARS, 1952-73

[1965 = 1001

Product 1952 1958 1962 1965 1966 1969 1972 1973

Grain 8 65 88 100 107 110 112 108
Potatoes -7 59 71 100 100 98 115 108
Vegetables 24 (9 (') 100 113 122 151 152
Sunflowers -9 6 61 100 105 85 88 100
Sugar beets 37 80 86 100 103 92 110 125
Cotton - ------------- 69 73 74 100 95 103 117 118
Milk -17 72 78 100 100 101 126 132
Cattle -4 53 69 100 104 118 141 141
Pigs. -5 58 69 100 102 109 113 114
Sheep and goats' -5 76 76 100 107 123 140 140
Wool 26 75 93 100 98 110 124 132
Eggs -28 91 94 100 100 107 118 112

' Not available.
I Live weight

Source: Calculated from data on rubles per centner (or per 1,000 for eggs) in Emellianov 74, p. 101.

In considering the figures in Table 5 (and other tables in Part II),
one should keep in mind that they refer to "average prices," which-
without any change in official prices-may vary because of differences
from year to year in the proportion of each product's sales accounted
for by (1) different types (e.g., wheat, rye, oats, etc., within grain);

sU This difference in terminology stems from the former practice of setting state farm
prices below collective farm prices for the same commodities in the same regions. In con-
nection with the decision to transfer state farms to "full khozraschet," state farm prices
for many products were raised to the corresponding collective farm prices in the same
region, increasing the state farms' revenues and profitability.

35 Bornstein 66, pp. 77-82.
55 Bornstein 69, pp. 366-70.
s7 The most comprehensive series of Indexes, for prices on state procurements from col-

lective farms and private plots, covering total sales and a 12-product breakdown from 1952
through 1966, appeared in a book by S. G. Stoliarov, Chief of the Department of Statistics
of Prices and Price Formation of the USSR Central Statistical Administration. See
Stoliarov 69, p. 121. Unfortunately, since his death no comparably detailed statistics for
more recent years have been published. A detailed compilation of official prices (not indexes)
effective in 1972 is available In Savitskil 74, pp. 449-62.
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(2) different quality grades; (3) different regional price zones; and
(4) "above-plan" sales at "premium" prices above base prices.

The major agricultural price changes in 1965 and 1970 are analyzed
and evaluated in the first and second sections, respectively. The remain-
ing sections discuss selected problems connected with the level and
structure of agricultural procurement prices, including prices on in-
dustrial inputs into agriculture, the effect of procurement assignments
on average realized prices and profitability, and regional differentia-
tion of prices.

A. 1965 PRICE CHANGES

Under Brezlmev's multi-faceted new agricultural program of 1965,
prices for various products were raised in two different ways-.by in-
creasing the base price and by establishing "premia" above the base
price for above-plan sales.3 8

In the case of grain, base prices for wheat, rye, barley, oats, buck-
wheat, millet, and rice were increased. In addition, a 50-percent pre-
mium for above-plan sales was introduced for wheat and rye, and
extended to buckwheat, corn, peas, millet, and barley in 1966.

Milk prices were raised about 20 percent, and the butterfat standard
was lowered, thereby increasing the average price. Although the base
price of cattle, pigs, sheep and goats was not altered, supposedly
"temporary" surcharges (nadbavki) were added to the base price,
ranging (depending upon the regional price zone) from 20 to 55 per-
cent for cattle, 30 to 70 percent for pigs, and 10 to 70 percent for sheep
and goats. The effective prices were thus increased substantially.

Finally, for deliveries above average sales during the preceding
three years, a 50-percent premium was added to cotton prices and a
100-percent premium to sunflower seed prices.

As a result of these price increases-and the pattern of output
changes-the average price of all collective farm sales rose 14 percent
from 1964 to 1965. For state farms the corresponding figure was 20
percent.39

Table 5 shows, for various products, the difference between average
prices of 1965 and those of 1958 and 1962, when the preceding general
price increases were made. Calculations by another Soviet economist,
presented in Table 6, provide more detailed information for different
grain products.

TABLE 6.-INDEXES OF AVERAGE COLLECTIVE FARM PURCHASE PRICES, SELECTED PRODUCTS, 1965-70

1964 1001

Product 1965 1966 1967 1968 1969 1970

Wheat -123 132 130 139 136 131
Rye -141 143 165 I53 163 152
Corn -129 139 149 159 127 139
Millet -101 115 117 124 114 111
Rice - --------- 134 137 137 139 113 141
Sunflowers -123 127 122 118 107 112
Sugar beets 96 100 100 96 96 100

Source: lakovets 74, p. 180.

s See Karez 65 for a detailed examination of the 1965 agricultural program.
so Stollarov 69. pp. 121-22.
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The effect of the 1965 price increases on profitability (in relation to
production cost) may be seen in Table 7, which contains data by prod-
uct for collective farms. It shows how the 1965 price changes helped
to raise the profitability of grain significantly, to reduce losses on milk,
and to eliminate losses on cattle and pigs. Nevertheless, at the relative
prices for grain and livestock products established in 1965, the former
remained much more attractive, and farms thus continued to prefer to
sell grain to the state rather than feed it to animals. Furthermore, costs
in agriculture continued to rise, as a result of the introduction in 1966
of guaranteed pay for collective farmers at state farm wage rates, and
increases in the latter; greater use of purchased inputs like fuels, ferti-
lizers, pesticides, machinery, and construction materials; and increases
in the wholesale prices of some of these industrial inputs as a result of
the 1967 reform and subsequent revisions in industrial wholesale
prices.

TABLE 7.-AVERAGE RATE OF PROFITABILITY OF U.S.S.R. COLLECTIVE FARMS, BY PRODUCT, SELECTED
YEARS, 1958-71 1

[Percent]

Product 1958 1964 1965 1966 1970 1971

Grain -65 83 129 156 121 103
Potatoes -32 77 51 37 11 7
Sugar beets 92 61 33 25 16 9
Sunflowers -484 460 395 387 220 206
Cotton -102 39 42 32 40 34
Milk- -12 -25 -3 -6 6 5
Cattle -- 43 -19 16 18 30 29
Pigs -- 42 -20 17 23 30 24
Sheep and goats 19 16 26 23 26 22
Eggs...... - -12 - 2 -2 -0.1 14 19
foolsf -------------------- -30 33 28 16 28 22

I Profitability equals price minus cost divided by cost. Minus sign denotes rate of loss. Rounding of figures as presented
in source.

Source: Suslov 73, p. 47.

Thus the average rate of profitability relative to cost for 1967-
69 for all products was only 27 percent for collective farms and 16
percent for state farms. In contrast, most Soviet agricultural spe-
cialists believe that the average profitability rate for agriculture as
a whole which is necessary to expand production at planned rates
is 40-50 percent- (with some variation by product and region, how-
ever) .40

Also, the variation in profitability by product and product group
remained striking. During 1967-69, for crops the average profita-
bility rate was 57 percent for collective farms and 42 percent for state
farms, compared with 7 percent and 6 percent, respectively, for live-
stock production.4l Thus further and substantial price increases were
judged essential to the expansion of livestock production.

B. 1970 PRICE CHANGES

In 1970, prices of various products were again raised by the same
two methods as in 1965: increases in base prices and establishment
of premia for above-plan sales.42

'0 Emel'lanov 74, p. 101. On the Soviet debate on this Issue, see Bornsteln 69, pp. 9-12.
1 Eriel'inov 74, p. 101.

42 Sokolov 75.
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Basic purchase prices on grain were left unchanged, although it
was expected that the expansion of production would increase the
share of above-plan sales at premium prices in total sales, raising
the effective average price.

In the livestock sector, milk and cream prices were increased 20
percent in 1970 (and subsequently another 8 percent in 1975).43 The
"temporary" supplements to meat prices established in 1965 were per-
manently incorporated in base prices, which were further increased
somewhat. For example, the 1970 base price for the RSFSR was set
at 40 percent above the 1965 base price, through the inclusion of the
35 percent surcharge and the addition of another 5 percent. More-
over, the 50-percent price premium was introduced for above-plan
sales of cattle, milk, eggs, and wool.

Higher prices-differentiated by region, quality, and season of
sale-were also fixed for potatoes, vegetables, and fruits.

For- technical crops, the timing of price increases was different.
Cotton prices had previously been raised an average of 15 percent
in 1969. The increase for sugar beets did not occur until 1972, when
the 50-percent premium for overfulfillment of the sales plan was
also established.4" Finally, a 10-13 percent increase in the base prices,
and introduction of a 50-percent premium for above-plan sales, are
scheduled for flax effective with the 1976 harvest.4 5

The substantial increases in the average prices of vegetables, sugar
beets, cotton, milk, and cattle after 1969 may be seen in Table 5. As
a result of these price changes, profitability of livestock output im-
proved. On collective farms, losses on milk before the 1970 increase
were replaced by an average profitability rate of 4 percent in 1970-
72, according to data presented in Table 8. For the entire livestock
sector, profitability rose from an average- of 7 percent in 1967-69
to 16 percent in 1970-72. On state farms, the profitability of live-
stock increased from an average of 6 percent in 1967-69 to 15 percent
in 1970-72, but milk output still was not profitable. The profitability
of poultry also remained low on both collective and state farms."6

With stable procurement prices and rising costs, the farms' prof-
itability worsened in 1973. The overall profitability of collective farms
slipped to 27 percent, including 57 percent on crops and 10 percent
on livestock products. For state farms, the respective figures were
23, 48. and 14 percent.47 As Table 9 reveals, milk was barely profitable
on collective farms and showed a loss of 6 percent on state farms.
Poultry was sold at a loss on collective farms, and potatoes at a loss
on both collective and state farms.

According to recent calculations of the Department of Prices and
Production Costs of the All-Union Scientific Research Institute of
Agricultural Economics, the profitability rates attainable at present
agricultural procurement prices are not sufficient to permit every
"normally operating" farm to cover costs and earn enough profits
to pay bonuses and make scheduled investments. Profitability is con-

45 Grmsbhetpki1 75; p. 45.
'4 Msnizs 75.
4 Grushetskil 75, p. 45.
46 l;mel'1annv 74, pp. 101-)2.
I Grushetskll 75, pp. 43-44.
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TABLE 8.-AVERAGE COST, AVERAGE PRICE, AND RATE OF PROFITABILITY FOR COLLECTIVE FARM AND STATE
FARM SALES TO THE STATE, BY PRODUCT, ANNUAL AVERAGE 1970-721

Collective farms State farms

Average Average Average Average
cost price Rate of cost price Rate of

(rubles per (rubles per profitability (rubles per (rubles per profitability
Commodity group centner) centner) (percent)' centner) cestner) (percent)

Crops, total -(9 (949 (5) () 46
Grain -5 10. 105 5 9.7 77
Potatoes 6.6 7.3 11 9 8.5 -5
Vegetables 9.9 11.5 15 9.8 11. 1 13
Sugar beets 2.3 2.7 16 3.2 3 -6
Sunflowers 6 18.5 207 (4) (4) (4)

Cotton -41.1 55.6 35 37.8 51.4 36
Livestock, total (') (a) 16 () (I) 15

Milk -18.5 19.2 4 20.1 20 -0.4
Cattle - 124.3 156.1 26 132.8 139.6 5
Pigs '- 128 157.1 23 122.4 154.7 26
Sheepandgoats &-- 83 99.5 20 71.7 87.5 22
Poultry 168.5 181.4 8 179.3 191.5 7
Eggas … 72 84 16 66 102 56
W -o-ol - 420.4 499.6 19 353.2 435.3 23

Total production (a) (') 29 (a) (2) 24

o Different rounding of figures as presented in source.
Rate of profitability equals price minus cost divided by cost Minus sign denotes rate of loss.

a Notapplicable.
4 Not available.
S Weight gain.
o Data per 1,000 eggs.
Source: Emel'ianov 74, p. 102.

TABLE 9.-AVERAGE COST, AVERAGE PRICE, AND RATE OF PROFITABILITY FOR COLLECTIVE
FARMS AND STATE FARMS, BY PRODUCT, 19731

Collective farms State farms

Rate of Rate of
Average cost Average price profitability Average cost Average price profitability

(rubles (rubles (percent)' (rubles (rubles (percent)
Product per ton) per too) per ton) per ton)

Grain -47 97 107 53 94 77
Potatoes -70 69 -1 92 80 -13
Vegetables-- 95 111 17 93 106 14
Sugar beets 24 31 29 31 36 16
Sunflowers -58 199 243 62 202 225
Cotton -403 544 35 383 501 31
Milk- 196 198 0.8 219 206 -6
Cattle -1,337 1, 573 17 1, 057 1, 577 15
Pigs -1, 347 1, 558 15 1,256 1, 567 25
Sheep -893 1,031 15 818 899 10
Poultry -1,842 1,826 -1 1,810 1,940 7
cn ----------------- 70 85 21 62 100 61
Wosl ------------------ 4, 711 5,210 10 4,800 5,391 12

X Different rounding of figures as presented in source.
2 Rate of profitability equals price minus cost divided by cost Minus sign denotes rate of loss,
a Data probably per 1,000 eggs, although not so stated is source.

Source: Grushetskii, 75, p. 44.

sidered adequate or more than satisfactory on some products-for
example, grain, sunflowers, cotton, pigs, and eggs-but too low on milk,
cattle, sheep, potatoes, and veetables.48

However, although conceding that profitability is not "optimal"
at present prices, other Soviet agricultural specialists question whether
further price increases are the best way to improve profitability. They
point out that even at present prices many collective and state farms

5 Grushetskil 75, p. 46.
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cannot fruitfully use all of the funds they have available for the pur-
chase of fertilizer, equipment, and construction materials, because
supplies of these industrial inputs are inadequate.49 These specialists
also expect that rapid increases in farmers' money incomes comparable
to those observed from 1965 to 1972-when average monthly wages
rose from 51 to 81 rubles on collective farms and from 75 to 112 rubles
on state farms-are not likely to occur in the 1970s. They believe that
increases in rural living standards in the 1970s will have to come not
chiefly from higher money incomes but instead from improvements in
working and living conditions resulting from mechanization and
infrastructure investments.50

C. rRICEs OF INDUSTRIAL INPUTS

One important factor affecting the farms' costs and profitability at
present agricultural procurement prices is the level of prices oln in-
dustrial inputs.51

In an effort to hold down production costs in agriculture, in order
to reduce the magnitude of agricultural procurement price increases,
when higher prices on industrial inputs into agriculture were intro-
duced as a result of the 1967 industrial wholesale price reform (dis-
cussed above), only part of the increase was passed along to the
agricultural sector. Farms were charged the new prices for petroleum
products, metal products, spare parts, lumber and construction ma-
terials. But in the case of mineral fertilizers, motor vehicles, tractors,
combines, and earth-moving machinery, part of the price increases in
1967 and thereafter has been offset by budget subsidies which cover the
difference between the higher price which the industrial producer
receives and the lower price the farms pay.5 2

The average subsidy rate on the prices of the inputs involved was
about 17 percent in 1974.5S The total subsidy bill has been growing
rapidly (from 1969 to 1973 it rose by 80 percent for agricultural
machinery and by 117 percent for mineral fertilizers), because both
(a) the ruble amount of the subsidy per machine or ton of fertilizer
and (b) the total quantities of these goods delivered to agriculture
are increasing.5 4

On the other hand, the Ministry of Agriculture has been criticized
for failing to protect the interests of the agricultural sector in regard
to the pricing of industrial inputs into agriculture.

One of the reasons for the existing imperfections in the system of purchase
prices and application of increased release prices on industrial goods which do
not provide the projected effectiveness in production, is that the USSR Ministry
of Agriculture has not up to the present created a department for the analysis
and planning of prices. The preparation of proposals for improving purchase
prices is carried out irregularly (epizodiohe8kii), sometimes without a sound
economic basis and without relating them to quality standards. Release prices

49 ". .. it would be incorrect to [try to] remedy by endless increases in purchase
prices the chronic excess of demand over supply existing for many agricultural products.
Even if the collective farms have funds, but the additional tractors, motor vehicles,
agricultural machinery,- fertilizers, etc., are not produced in the needed quantity, it is
impossible to expand the production of even very profitable products." lakovets 74, p. 208.

'0 Emel'lanov 74, p. 102.
-1 Luklnov 76.
69 Sokolov 75. p. 11.
= Semenov 74. p. 46.
ra Semenov 75, p. 49.
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on tractors, agricultural machinery, and other industrial goods for the country-
side are dictated essentially by industry. To avoid this, there should be created
a special department which could, in a properly qualified way, take part in the
preparation of prices affecting the interests of the branch.'

D. SIGNICANCE OF PROCUREMENT PLANS

Soviet policy currently emphasizes the use of premia above base
prices-rather than increases in the latter-as a way of stimulating
output.56 However, there are two problems associated with this ap-
proach: the sensitivity of average prices to the weather, and the
incentive for farms to seek easy sales targets in order to increase the
share of total sales which is made at premium prices. Both problems
are serious because of the large difference between the premium price
and the base price: 50 percent for grain, cattle, milk, and cotton; and
100 percent for sunflowers.

First, premium prices for above-plan deliveries cause the effective
price to vary directly with the size of the crop. In years when the
harvest is good, average realized prices are higher because more of
the total output is available for above-quota sales. Conversely, when
the harvest is bad, both quantities and average procurement prices are
lower. (The size of the grain harvest in turn affects the ability of live-
stock producers to obtain the feed necessary to meet and surpass their
sales targets.) Hence, 'in good weather years, profitability is higher
because of larger quantities, higher average prices, and lower unit
costs. In poor weather years, profitability is low because of smaller'
quantities, lower average prices, and higher unit costs-causing many
farms to experience "acute financial difficulties."57

Second, because the "tautness" of the plan for sales at base prices
affects the potential amount of above-plan sales at premium prices,
farms strive to get easier sales targets from supervising agricultural
agencies. Because of successful bargaining or the incompetence of
local agricultural planning agencies, some farms-receive easy plans
which they overfulfill "without peak effort," getting unjustified
revenue from premia for above-plan deliveries. Other farms are
given "excessively taut assignments without sufficient regard to
existing possibilities" of their labor force, machinery, soil, etc. In
an effort to provide better guidelines for sales assignments which are
"taut but really feasible," new "Methodological Recommendations for
the Preparation of the Plan of State Purchases of Agricultural
Products for 1976-1980" were recently worked out by the USSR
Ministry of Agriculture and the All-Union Scientific Research Insti-
tute of Agricultural Economics.58

Another procurement problem is the widespread practice of giving
farms sales targets for products which the farms can only produce at
a loss and which they should not be producing at all..

In the case of grain, in 1970 sales assignments were given to 32,600
collective farms (98.5 percent of the total!), including 4,100 which
sold at a loss (half of them with losses exceeding 30 percent). These
4,100 farms accounted for one-eighth of the total number with delivery

5s Grusbetskll 75, p. 49.
56 Kosynkin 76.

07 Grusbetskil 75, p. 48.
58 Kosynkln 76.

73-720-76-6
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plans for grain, but provided less than 2 percent of total sales. Re-
leasing from grain sales obligations such farms and others with profit-
ability below 15 percent (on grain) would make little difference in the
national grain balance. Indeed, because these farms buy for animal
feed significantly greater amounts of grain forage and concentrated
feed than the amount of grain they sell to the state, "the social benefit
from savings on transport costs alone would be very significant," if
their grain sales plans were eliminated. 59

A similar situation prevails for other products. For example, in
1970-71, of more than 12,000 collective farms producing sugar beets,
4,000 (i.e., a third) did so at a loss but provided only 6 percent of
total sales. In 1970-71, 28,000 collective farms, or 85 percent of the
total, were producing potatoes for sale, but only 13,000 of them earned
a profit on the commodity. The remaining 15,000 had losses (including
7,000 with losses exceeding 30 percent), while providing only 4
percent of total sales.60

E. REGIONAL DIFFERENTIATION OF PRICES

Because sales assignments for many agricultural products are given
to such large numbers of (often inappropriate) farms, whose pro-
duction costs vary widely because of differences in soil, topography,
rainfall, temperature, and length of growing season, profitability dif-
ferences would be enormous if a single national purchase price were
set for each product at its marginal cost-with differential rents
taken away by rental payments or income taxes-as some Soviet
economists have proposed.6 ' Instead, Soviet practice is to differentiate
the prices of many commodities geographically, by price zone, in an
effort to capture differential rents arising from more favorable natural
conditions. These zonal prices are supposedly set with reference to
the average costs of production in each zone, so as to provide lower
prices but higher profitability in low-cost areas and higher prices but'
lower profitability in high-cost zones. However, the differentiation of
zonal prices is also reported to take into account such additional ele-
ments as (1) the potential for future cost reductions, (2) the farms'
need for retained earnings to finance investment planned for them
by supervising agencies, (3) the tax burden to be placed on them, and-
(4) possible subsidies in the case of state farms.

Much attention has been devoted to revision of zonal price differ-
ences, with two main objectives. One is to increase the volume of pro-
curements for a given average national price for the product, by
redrawing zone boundaries and altering the degree of differentiation of
prices for high-cost and low-cost zones. The second is to reduce large
differences in the incomes of farms, and of farmers, in different reoions,
and within the same region, which are due to natural conditions. rather
than differences in productive effort, managerial skill, or productive
equipment.

The trend in price zoning in recent years has been to increase the
number of price zones for each product and to widen zonal differ-
ences in prices, as Table 10 shows. For example, the 1965 price. revi-

S Suslov 73. p. 48.
60 uslov 73. PTP. 49-50.
61 Bornstein 69, pp. 12-13; Maizenberg 76, p. 145.



TABLE 10.-ZONAL DIFFERENCES IN STATE AGRICULTURAL PURCHASE PRICES; BY PRODUCT, 1958-64, 1965-69, AND 1970-72

1958-64 1965-69 1970-72

Excess of Excess of Excess of
Minimum and maximum Minimum and maximum Minimum and maximum

maximum over mini- maximum over mini- maximum over mini-
Number of prices (rubles mum price Number of prices (rubles mum price Number of prices (rubles mum price

Product price zones per ton) (percent) price zones per ton) (percent) price zones per ton) (percent)

Wheat ----------------------------
Rye -------------------------------------
Oats.
Barley ------------ ---------------------------
Sunflowers
Sugar beets
Cotton
Potatoes
Milk -- -----------------------------------------------
Cattle 2
Pigs'
Sheep '
Poultry '

15 65-85 31 32 66-143 117 43 66-143 117
14 55-85 54 22 60-130 117 22 60-130 117
12 38-70 84 15 45-90 100 15 45-90 180 0
13 46-80 74 15 45-90 100 15 45-90 100 CO

8 160-225 40 8 160-225 40 8 165-220 40
6 27-40 48 6 27-40 48 13 28-48 71

19 38D-750 150 11 332-750 126 11 270-770 185
1 60 (I) 1 60 (') 7 63-130 106

12 120-165 38 25 130-220 77 113 170-620 265
19 765-1,070 39 22 765-1,070 40 67 1,000-2, 800 180
12 870-1 305 50 12 860-1 365 52 35 1,030-2,400 133
19 460-720 56 27 460-970 111 36 637-1,000 151

8 1,345-1,605 19 9 1,345-1, 550 7 - 7 1,540-2,140 39

I Not applicable.
U Live weight Source: Sebestoimost' 74, p. 167.
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sions increased the number of zones for wheat from 15 to 32 and the
excess of the maximum over the minimum price from 31 to 117 per-
cent. The corresponding changes for milk were from 12 to 25 zones and
from 38 to 77 percent, and for sheep from 19 to 27 zones and from 56 to
111 percent.

In 1970, the number of wheat zones was increased from 32 to 43, but
the range of price differences was not altered. For sugar beets, the
number of zones rose from 6 to 13, and the excess of maximum over
minimum price from 48 to 71 percent. For cotton, the number of zones
was unchanged, but price differentiation increased from 126 to 185
percent. Zone prices for potatoes were first introduced in 1970, with 7
zones and a 106-percent difference in maximum over minimum prices.
The most striking changes were in the livestock sector, where the num-
ber of milk zones was raised from 25 to 113, and the range of price dif-
ferences from 77 to 265 percent. For cattle, 67 zones were established
in place of 22, and the range of price differences widened from 40 to
180 percent. Changes of comparable magnitude occurred also for pigs
and sheep.

Table 11 compares the 1965 and 1970 zonal price patterns and their
effect on the profitability of selected products on RSFSR collective
farms. Reading across line 2a of the table, one can see that relative
regional differences in cost are much greater for crops (grain, potatoes,
and vegetables) than for livestock products, reflecting the greater
influence on the former of differences in soil and climatic conditions.
The figures in line 2b show that the 1970 prices provided wider regional
differentials than the 1965 prices for all products except pork. A com-
parison of lines 3a and 3b reveals that differences in profitability
between the least and most profitable regions narrowed from 1965 to
1970 for all products except pork, although significant differences in
profitability both by product and by region continued under the 1970
prices, which are currently in effect.

Although geographical price differentiation has thus increased in
recent years, Soviet agricultural price specialists believe the present
scheme still inadequately recognizes differences in natural conditions
under which farms operate and thus causes unjustified differences in
profitability by product and by farm. They point out that, in addition
to variations in average cost from one zone to another, there are still
greater differences in costs and thus profitability within zones, some of
which cover large areas with big differences in soil, rainfall, and tem-
perature. With zonal prices based on the average cost of such zones,
those farms with above-average costs for the zone will have low reve-
nues or even produce at a loss.62

Hence, many economists urge that the practice of differentiating
prices within zones be extended. However, there is no agreed proce-
dure for subdividing zones or grouping farms, or for determining the
proper extent of price differentiation. In most cases. intrazonal price
differences were introduced at the time of general price increases (e.g.,
in 1970), but without previous careful study of land characteristics,
production conditions, etc.63 In fixing intrazonal price differences, it
is important not simply to set them so as to corer-and add a "normal"

a Grulshetskil 75. v. 47.
63 Sebestolmost' 74, pp. 181-83.



TABLE 11.-RSFSR COLLECTIVE FARMS: REPUBLIC AVERAGE AND REGIONAL DIFFERENCES I IN PRODUCTION COST, PRICE, AND RATE OF PROFITABILITY, SELECTED PRODUCTS, 1965 AND 1970

Grain Potatoes Vegetables Milk Beef Pork

1965 1970 1965 1970 1965 1970 1965 1970 1965 1970 1965 1970

1. RSFSR average:
sa) Production cost (rubles per centner) -5.0 4.9 4.0 5.7 8.9 9.6 15.2 18.1 95.2 114.8 111.9 118.9
b) Price 2 (rubles per centner) -12.1 10.2 7.2 6.7 9.8 12.0 14.7 .17.9 109.0 139.8 128.8 152.9c) Rate of profitability'(percent) -142.0 108.2 80.0 17.5 10.1 25.0 -3.3 -1.1 14.5 21.8 15.1 28.62. Relaive regional differences:

(a) Production cost of highest cost region as percent of pro-
duction cost of lowest-cost region -345.7 358.8 273.5 236.7 272.2 224.6 140.1 156.7 139.1 138.0 184.9 185.2

(b) Price' for highest-cost region as percent of price for
lowest-cost region -137.4 160.0 135.6 179.4 112.0 201.2 117.0 153.2 134.7 138.0 185.8 175.03. Rate of profitability (fercent):

(a) Least profitable region -21.5 18.0 6.5 -16.0 -23.8 6.7 -22. 9 -5. 5 1.6 8.5 8.2 13.9
(b) Most profitable region -205.7 164.7 114.7 32.4 85.1 63.4 21.8 19.2 44.5 39.0 21.3 44.1

In these calculations, the RSFSR is divided Into the following economic regions: Northwest, ' Average price obtained on sales to the state.
Central, Volga-Viatka, Central Chernozem, Povolzhe, North Caucasus, Ural, West Siberia, East nProfitabi hty=price-cost divided'by cost. Minus sign denotes rate of loss.
Siberia, Far East. Source: Khriplivyi 73, p. 114.
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profit to-whatever the recent level of costs happens to be on a par-
ticular farm, without an analysis of the factors affecting current and
future costs.64

In the absence of any standard procedure for handling intrazonal
cost and price differences, various practical experiments are being
undertaken. For example, in Lithuania differentiated purchase prices
were introduced in 1970 by grouping farms according to an evaluation
of land quality, fixed capital and inventories, and labor force-without
regard to oblast and raion boundaries. In Georgia, the Republic
authorities decided to redistribute income from valley farms with
high-revenue crops (tea, wine grapes, fruits) to mountain farms rais-
ing low-profit sheep, goats, and pigs. Prices on the first group of crops
are reduced by deductions into a centralized fund, from which sur-
charges are added to prices on sales -by mountain farms.65

Such experiments are part of the continuing search for "technical"
ways to adjust the agricultural price structure to affect output and
income distribution without raising the general level of agricultural
procurement prices-a difficult political decision.

III. Retail Prices

There are two principal types of retail prices at which goods are
sold to households in the USSR: state retail prices and collective farm
market (CFM) prices.

The state retail price (gosudarstvennaia roznichnaia tsena) is
charged by state retail stores, consumer cooperative stores, and state
and cooperative service establishments, such as restaurants, laundries,
theaters, etc. The consumer cooperatives, which operate primarily in
the rural areas, are closely supervised by the state, which determines
their number, size, location, etc.; allocates goods to them; and estab-
lishes sales plans for them.

There are about 8,000 CFMs, approximately half of them in towns
of various sizes and half in rural areas. Sellers include collective
farms, peasants, and urban residents with garden plots. Prices are
set by supply and demand in the individual market, and vary from
market to market and from day to day in the same market. Of total
state, cooperative, and urban CAFM sales in 1974, the respective per-
centage shares of the three types were 69.0, 28.7, 'and 2.3. The CFMs'
share 'was 3.8 percent of total food sales and 7.4 percent of total sales
of the smaller range of food products sold in all 'three channels (e.g.,
excluding canned foods not available in the-CFM).6"1 However, in some
cities the CFM accounts for 20 to 40 percent and more of total sales
of various food products.

As a general principle, state retail prices are supposed to be fixed
with the aim of clearing the market both in aggregate 'terms and for
individual commodities. In the former respect, the objective is to set
the general level of state retail prices so that total retail sales at that
price level will absorb the money income which the population is
expected to want to spend at state and cooperative retail outlets. For
individual goods the standard goal is to fix the price of the item at a

" Malzenberg 76, p. 150.
Malizenberg 76, pp. 147-48; Stolbov 72; Kharebava 74.

ee Nar. khoz. 74, pp. 625-26.
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level which equates planned supply and expected demand. However,
retail prices are also set with other objectives which conflict with the
aim of clearing the market. One such additional objective, stemming
from administrative considerations, is to avoid changing prices very
often. Another is to make the distribution of real income less unequal
than the distribution of money income. For example, the government
fixes lower prices for mass consumption goods (such as basic food-
stuffs) which predominate in the family budgets of lower income
groups, and higher prices for goods (e.g., some consumer durables and
luxury foodstuffs) which are relatively more important in the expendi-
ture patterns of higher income groups. In pursuit of this objective,-
prices of some food products are intentionally set below the equilibrium
level, as persistent shortages attest. In this way, the informal rationing
of queues and empty shelves helps to modify the distribution of real
income from the initial distribution of money income. Finally, relative
prices are also used to pursue other objectives of social policy. For
instance, low prices are set on books for educational reasons, while
high prices are intended to curb the consumption of vodka.

The principal components of the state retail price are (1) the enter-
prise wholesale price (or the agricultural procurement price plus the
markup of the procurement agency); (2) the turnover tax or subsidy,
if any; (3) the wholesale trade margin, and (4) the retail trade mar-
gin. In addition, there are transportation charges. The wholesale and
retail margins are intended to cover expenses and provide a profit at
the respective stages of the distribution process.

Turnover taxes (and subsidies) serve as a buffer which can separate
the movement of retail prices paid by households from the movement
of wholesale prices received by producing enterprises. Taxes and sub-
sidies permit planners to alter producer prices without changing con-
sumer prices correspondingly, and vice versa. Turnover taxes and sub-
sidies separate not only the levels but also the structures of consumer
and producer prices, because different rates of taxation (or subsidy)
on different goods cause their relative consumer prices to vary from
their relative producer prices. For most goods, the turnover tax is set
as a specific ruble amount and there are separate 'wholesale and retail
price lists, though for some items the tax is levied as a percentage of
the enterprise wholesale price or the retail price.

A. PRICE CHANGES

A cornerstone of Soviet price policy is stability of the level of retail
prices-as represented by the behavior of the official indexes of state
retail prices, such as those presented in Table 12. These data indicate
negligible changes in state retail prices since 1965-except for in-
creases in prices for vegetables and potatoes in 1970 (following in-
creases in agricultural procurement prices) and for higher-grade fish
products in 1974, and reductions in prices on school supplies in 1971
and television sets in 1971-72. According to a Deputy Chairman of the
SPC, apparently referring to 1971-75, prices were changed on only
1 percent of the volume of food sales and 8 percent of the volume of
nonfood sales.67

07 Kuznetsov 76, p. 22.
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TABLE 12.-INDEXES OF STATE RETAIL PRICES, ANNUAL AVERAGES, 1970-741

11965=1001

Commodity group 1970 1971 1972 1973 1974

All products -99.7 99.6 99.4 99.4 99.3

Food products -100.3 100.6 100.6 100.8 101

Meat -100 100 100 100 100
Fish-------------- 97 97 97 97 100.8
Butter ------------- 99.9 99.9 99.9 99.9 9919
Vegetable oil -99. 8 99.8 99. 8 99.8 99.8
Sugar -98 98 98 98 98
Confectionery products 97 97 97 97 97
Bread and bread products 99.6 99.6 99.6 99.6 99.6
Potatoes -105 104 102 103 103
Vegetables -118 117 120 123 121
Alcoholic products -101 103 103 103 103

Nonfood products -99 98 98 97 97

Cottsn fabrics - 97 97 97 97 97
Woolfabrics 97 97 97 97 97
Silk fabrics -96 96 96 96 96
Clothing -98 98 98 97 96
Knit goods -99 98 98 98 95
Leather, cloth, and combination

footwear -99.6 99.6 99. 6 99 6 99.6
Rubber footwear -99.2 99.2 99.2 99. 2 99. 2
Tobacco products -100 100 100 100 100
School notebooks, paper, and

stationery products 92 85 84 84 82
Watches -100.5 100.5 100. 5 100.5 100.5
Motorcycles -100 96 96 96 96
Televisisa sets -96 88 75 74 74
Sewing machines -99 99 99 99 99
Cameras -98 98 98 98 98

1 Different rounding of figures as presented in source.
Source: Nar. khosz 74, p. 654.

The key to the stability of retail food prices is the regime's decision
not to pass along in retail prices most of the increases in agricultural
procurement prices in 1965 and 1970 (discussed in Part II above).
Corresponding increases in retail prices would in turn have required
raising wages (and pensions, stipends, and other transfer payments),
with subsequent pressure on production costs throughout the
economy.68

Instead, a broad program of budget subsidies kept retail food prices
largely unchanged.eO Estimates by product for 1969-75 (plan), made
by Constance Krueger, are given in Table 13. They indicate that these
subsidies have run about 15-16 billion rubles per year after the 1970
agricultural procurement price increases.?o The subsidies are most im-
portant in holding down the prices of meat and dairy products. For
example, the estimated 1974 (planned) subsidy for meat of 10.93 bil-
lion rubles in Table 13 was equal to 70 percent of the reported value of
state and cooperative retail sales of meat products, 15.51 billion rubles.
The estimated milk subsidy of 3.83 billion rubles was 62 percent of the
value of state and cooperative retail sales of milk products, 6.09 billion
rubles. For potatoes and vegetables, such comparisons of subsidies in

en Iakovets 74, p. 103.
e On the administrative arrangements for disbursing the subsidies, see Korovushkin 72

aced Vesbiand 75.
7 These figures exclude the sibhsldies on some industrial Inputs Into agriculture (agrt-

cultural machinery. mineral fertilizers, and processed feeds), discussed above In Part II,
which Krueger estimates at an additional 1.5-2 billion rubles.
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relation to sales yield results of 14 and 11 percent, respectively.7 1 The
subsidy bill can only continue to increase if the present differences be-tween agricultural procurement prices and retail prices are maintained
while agricultural output rises and the volume of sales to which the
subsidies are applied grows.

TABLE 13.-ESTIMATED SUBSIDIES ON GOVERNMENT PURCHASES OF AGRICULTURAL PRODUCTS, 1969-75 PLAN

[Billions of rubles]

Product 1969 1970 1971 1972 1973 1974 plan 1975 plan

Meat - -5.30 8.74 9.83 10.42 10.19 10.93 11. 86Milk - -1.38 3.12 3.22 3.31 3.62 3.83 4.08Wool - - (1) .14 .15 .14 20 0 0Eggs - - --- .03 .04 .04 .05 .05 .06Grain - - .56 .71 .64 20 0 0 0Potatoes - -. 08 .09 .09 .09 .12 .13 .14
Vegetables --------- ---- - .11 .13 .21 .21 .26 .29 . 32Sugar beets - - - .10 .11 .10 .60 .68 70 .72Sunflower and other oil seeds- - . .11 .10 09 06 06 .06Hemp, flax, kesaf, hides ---- ---- l 1 .0 09 , 0, 0 0Cotton - -. 25 1.15 1.19 1.22 2 0 0 0

Total -7.88 14.33 15.57 16.12 14.99 15.99 17.24

INegligible.
5 Through reductions in turnover taxes on their manufactures, subsidies on several agricultural raw materials werediscontinued: grain, beginning in 1972; wool, hemp, flax, hides, cotton, and several unidentified other agricultural raw

materials, beginning in 1973.
Source: Krueger74, where the derivation ofthese estimates is explained in detail.

Although the government aims to keep "stable" the retail price level
for each major commodity group, it does wish to adjust relative prices
within commodity groups in accordance with changes in the product-
mix ("assortment"). This is especially important in the clothing in-
dustry, where fashion trends can exert considerable influence on de-
mand. For example, the clothing industry was pleased when miniskirts
and narrower men's trousers became fashionable, because they required
less cloth per garment and so were more profitable to produce. But
when fashion shifted back toward longer skirt lengths, clothing fac-
tories were reluctant to alter their output mix toward models involving
more cloth.7 2 Therefore, in 1974 the price lists on women's and men's
outer clothing were revised extensively, to reflect more accurately dif-
ferences in labor and materials costs-without changing the general
level of retail prices on these product groups, however.'3

Setting prices on new consumer goods within the constraint of no
increase in the price level is a difficult task for Soviet pricing agencies.
They wish to avoid price increases for individual items proportionally
greater than increases in quality, while at the same time making the
output of new items profitable enough to interest enterprises in pro-
ducing them. If the price on a new item is simply fixed in line with the
pattern of retail prices for the group, while production costs are higher
than on existing items, the new product will in fact not be produced in
significant quantity and the price so established will become a "dead
price" (mertvaia t8ena) .74

" Retall sales data from Nar. khoz. 74, p. 632.
72 lakovets 74. pp. 71-72.
7a Kuznetsov 74, p. 25.
A Iakovets 74, p. 195 .
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Some broad guidelines for handling these problems are provided in a
"General Methodology (Temporary) for Determining Retail Prices on
New Consumer Goods" issued late in 1973. Its approach is similar to
that of the Methodology for pricing new producer goods discussed
above in Part I. Parametric methods are recommended for "supple-
mentary products," and temporary prices for "fundamentally new
products." Temporary wholesale and retail prices may be applied to
new fabrics, clothing, footwear, and furniture. The temporary whole-
sale prices are supposed to be high enough to cover all start-up costs
of producers, because (unlike in the case of producer goods) there is
no New Products Fund to pay part of the cost of introducing new con-
sumer goods.75 A device to provide adequate profitability for producers
of new consumer durables is a temporary reduction in the turnover
tax.76

However, as in the case of producer goods, in applying such proce-
dures price-setting agencies must constantly combat producers' efforts
to secure excessively high prices on "new" goods.

The special difficulty of carrying out the policy of stable retail prices is con-
nected with establishing prices on new consumer goods and services furnished
to the population. Here it is important not to permit hidden increases of prices.

.This is the main, central question. Large numbers of new goods are turned out.
Therefore it is necessary to establish a huge (ogromnoe) quantity of new retail
prices. It is enough to say that in 1972 alone the State Price Committee of the
USSR Council of Ministers established more than 300,000 new prices on coin-
sumer goods.'

These problems explain some of the skepticism. on the part of Soviet
as well as Western specialists, concerning the picture of retail price
stability presented by official indexes like those in Table 12.

First, to the extent to which persistent shortages are common for var-
ious products (especially meat, some consumer durables, many house-
hold articles), the prices used to construct the official indexes are not
market-clearing prices at which transactions freely occur at the buy-
er's option. Thus, with no change in money incomes, real purchasing
power could increase if more goods became available at the same, or
indeed even higher, prices.

Second, official descriptions of the construction of these indexes ex-
plain that they are calculated, for a sample which has not been dis-
closed. from prices obtained from official retail price lists. However,
none of the following is considered a change in price which should af-
fect the index: (1) new prices on goods not previously produced; (2)
new prices for goods for which technical specifications have been
changed; (3) temporary prices; (4) new prices on goods removed
from production; and (5) reduction of prices on goods not in demand.78

Thus, while the official price indexes show no change, or even a de-
cline, average prices actually paid may instead be rising. This would
be acceptable to Soviet price specialists insofar as it occurred because
new products were sold at higher prices exactly reflecting their supe-
rior cuality compared to older items. But price-setters find it extreme-
lv difficult to enforce this standard, and prices commonly increase more
than in proportion to quality improvement. Average prices also rise

7= Takovets 74, pp. 194-200.
76 Tnkovets 74. p. 171.
77 Plotnikov 75. p. 197.
78 Bornsteln 72, pp. 371-72, provides more details on the construction of these indexes.
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because cheaper varieties are dropped from the output mix, even though
they are still in demand.7 9

B. REPRESSED INFLATION?

The existence of persistent widespread shortages for various con-
sumer goods and services in the presence of "stable" administratively
set retail prices has led many observers to conclude that "repressed"
inflation prevails in the USSR. In "open" inflation, such as that ex-
perienced recently in the United States, Western Europe, and Japan,
prices rise widely across the economy, though not all at the same time
or the same rate-and these increases are reflected (often imperfectly)
in official price indexes. In "repressed" inflation, the pressure of excess
demand is present, but price control prevents this pressure from push-
ing up official prices spontaneously. (The pricing agencies may them-
selves raise official prices from time to time in an effort to reduce market
disequilibria-though usually with a lag and not sufficiently to elimi-
nate the excess demand fully.)

Repressed inflation might be general in scope, applying to many or
most commodities, or limited to some categories or varieties of goods
and services while others are readily available or even in surplus at
prevailing officially fixed prices.

The kind of evidence usually cited for more general repressed in-
flationary pressure includes (1) a faster rate of growth of household
money incomes than retail sales, leading to (2) the involuntary ac-
cumulation by households of liquid assets such as savings deposits and
currency holdings. Soviet economists concede that the growth of money
incomes has outstripped increases in the supply of goods and services
in the last decade. As one source puts it: "The gap between money in-
comes of the population and market supplies grew." 80 Another source
notes:

One should not forget that the policy of stable retail prices must be carried
out in complex conditions of excess demand over supply for many types of
goods and paid services, rapid growth of deferred demand, enormous monetary
accumulation by the populations

Statistics on currency in circulation in the USSR have not been pub-
lished for 40 years. However, data are regularly released on savings
deposits. They show an average annual rate of increase from 1970 to
1974 of 14.0 percent for total deposits and 6.3 percent for the average
size of deposits. 8 2 But some of this rise represents voluntary saving to
buy certain durable goods like automobiles and furniture, and to ac-
cumulate down payments on cooperative housing. Recent calculations
by Joyce Pickersgill indicate that the marginal propensity to save (de-
fined for the USSR as the relationship of increases in real per capita
savings deposits to increases in real per capita disposable income)
over the period 1955-71 in the USSR was in the same range as the
marginal propensity to save in many other countries with similar per
capita income levels.8 3

These findings lend support to the view that repressed inflation in
the USSR at present is of the more specific variety, affecting many

9 Kirichenko 73.
a) lakovets 74. pp. 208. 212-14.
1 Plotnikov 75, p. 196.

n Nar. khoz. 74, p. 609.
83 Piekersgill 74.
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particular goods and services, while surpluses of others exist. The
evidence for this type of repressed inflation may be found in (1)
widespread shortages, (2) some formal administrative rationing (e.g.,
housing); (3) some distribution by queues; (4) sales personnel in
state retail outlets demanding, and customers paying, prices above the
official level; (5) the existence of a black market in which goods pur-
chased at state retail prices are illegally resold at higher prices by
"speculators" ;84 and (6) rising prices in the collective farm market
(CFM), onto which unsatisfied demand for food products spills over
from state stores. No statistics are available on the first five of these,
although they are amply documented by frequent press reports.

The Central Statistical Administration does not publish indexes of
CFM prices or direct comparisons of CFM and state retail prices.
However, a leading Soviet price specialist has reported that in 1972
CFM prices were about two-thirds above state retail prices for a
group of goods sold in both trade channels.8 5

In evaluating such data one should keep in mind several points.
First, the data pertain only to certain fresh food products sold on
the CFA, like meat, milk and cheese, potatoes, vegetables and fruits.
Second, part of the excess of CFM over state retail prices reflects
superior quality and freshness in the CFM. Third, official methods of
calculating the levels of state retail and CFM prices are very different.
Fourth, there are many deficiencies in CFM price statistics s0 Finally,
these figures are national averages for the food products invol ved-
and the difference (and change in the difference) between CFM and
state retail prices varies both by product and by locality. Therefore,
such comparisons can provide only a rough indication of excess
demand pressures for a particular group of food products.

As explained above, some shortages (e.g., for housing and for
various food products) occur because official prices are intentionally
set below market-clearing levels for policy reasons. Other shortages
(particularly of clothing and footwear products and some consumer
durables) result because the relative producer price structure makes
the output of some items less profitable than other varieties of the
same product, some of which may even be in surplus.

Another reason for shortages is inaccurate estimates of consumer
demand at particular retail prices. Although an account and evalua-
tion of Soviet efforts at the study of consumer demand are outside
the scope of this paper, some of the main problems may be mentioned
briefly.

1. Official campaigns to intensify the study of consumer demand
have led to a proliferation of organizations involved in this activity.
They now include ministries of trade, light industry, food industry
and those in heavy industry producing consumer durables; their rc-
spective research institutes, and these institutes' regional affiliates
across the country; local government bodies; producing enterprises;
and individual stores.8 7 On the one hand, jurisdictions and responsibili-
ties overlap. On the other, many of these organizations lack qualified
personnel and sufficient data to conduct demand studies.

1' See Simes 75 for example.
si Thkovete 74. p. 72.
se Bornstein 72, pp. 882-83; Levin 74, p. 40.
87 Solov'ev 75.
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2. Even the stronger research institutes suffer from inadequate
methodologies and a lack of experience in forecasting. Most of their
research has been devoted to cross-section analysis of differences in
consumption patterns of families in different income groups-on the
assumption that as families in a lower-income group move up to a
higher-income level their consumption patterns will change to resemble
the current behavior of families now at that higher level. This extrapo-
lation approach has been criticized for paying inadequate attention
to changes in the availability of different goods (e.g., consumer dur-
ables) and changes in the share of collective farmer incomes received
in money, rather than in kind, since the introduction of guaranteed
pay in 1966-both of which lead to new spending patterns.8 8

3. Estimates of the elasticity of demand with respect to price are
even less reliable, because the official policy of retail price stability
provides few opportunities to study the response of sales to price
changes. Most such changes in official retail prices have been reduc-
tions to discount surplus goods, but the cuts have usually been too
small to accomplish their aim, as shown by experience with textiles,
clothing, sports equipment, and other goods.89

4. Much of the effort in demand study has been devoted to the elabo-
ration of "rational norms of consumption." These refer to what ex-
perts conclude it would be physiologically and socially desirable for
people to consume-not what people are consuming, or what observed
shortages and market surveys disclose people might wish to consume
but cannot find.9 0

5. Many important types of statistics needed to forecast demand are
deficient or nonexistent. (a) The samples for family budget studies are
unrepresentative in several respects. (b) Retail sales statistics use a
different commodity classification than family budget studies, pre-
cluding direct comparison of data from the two sources. The commod-
ity breakdown in sales statistics is excessively aggregated-with one
entry, for example, for sewn goods, a category which includes thou-
sands of items. In contrast, demand must be estimated separately for
overcoats, raincoats, suits, dresses, jackets, etc.-for men, women, and
children. The retail sales statistics, furthermore, include sales to state
institutions as well as households. (c) Existing statistics on the popu-
lation's money income do not provide adequate data on the distribu-
tion by income group. (d) Rural family budget studies cover collective
farmer families but exclude the other half of the rural population-
state farm workers and the "rural intelligentsia"-whose expenditure
patterns differ because, unlike collective farmers, they do not receive
compensation in kindY'

These problems in the study of demand-along with other factors
mentioned earlier-help to explain the concurrent existence of short-
ages for some goods and surpluses for others which characterizes the
pattern of repressed inflation in the USSR.

" On the methodology of demand study, see, for example, Cherniavsku 71, Krutikov 72,
and Levin 73a.

S Levin 73b. D. 69.
10 On rational norms. see Weltzman 74 and maler 75.
1' Levin 74.
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C. CONSUMER DURABLES

The pricing of consumer durables has drawn increasing attention
from Soviet economists in recent years. They believe that the income
elasticity of demand for these goods is high and that it is potentially
easier to satisfy this demand than the demand for food, clothing, and
other products whose raw materials come from agriculture. Because
shortages of consumer durables are so widespread, and market-
clearing retail prices are precluded on political grounds, work on the
pricing of these goods has concentrated on adjusting producer prices
to stimulate output, as much as on the study of the retail prices
themselves.

Work on the latter aspect has involved efforts to differentiate prices
according to performance characteristics of goods, and to formulate
criteria for price cuts on surplus goods, which are usually made too
late and in too small an amount.9 2 Retail prices were reduced in 1971
on some models of washing machines, television sets, motorcycles, and
electric shavers, and again on television sets in 1972. But such price
cuts are usually inadequate to offset the consumers' preference for
superior new models. For example, even after large price cuts it is
difficult to sell hand-wringer washing machines to households who pre-
fer to pay the difference-and wait-for semiautomatic or automatic
machines.9 8

Setting producer wholesale prices for consumer durables correctly
is an especially difficult problem in the opinion of Soviet price spe-
cialists.Y4 Unlike food and clothing products, consumer durables are
not produced in a separate branch under the control of a single min-
istry, but are instead made by enterprises under various jurisdictions,
ranging from heavy industry ministries (e.g., in the case of automo-
biles, washing machines, and refrigerators) to local industry bodies
(for instance, in the case of pots and pans, dishes and hand tools).

Heavy industry enterprises do not find the production of consumer
durables attractive. It is a sideline activity in which requirements. for
appearance, fashionability, and quality are more demanding, and
changes in product features more frequent, than in their "basic" heavy
industry output. Because the range of their consumer durables output
is small-usually only one or two models-heavy industry enterprises
do not have the same opportunity as light industry firms to alter the
product mix from less to more profitable items. Hence, their consumer
durables production must be more profitable than their "basic" output
to induce them to expand production to achieve potential economies of
scale and cost reductions, which can in turn lead to lower wholesale
and retail prices.

In recognition of past cost reductions, on January 1, 1973, enterprise
wholesale prices on many consumer durables were revised with the
following average percentage reductions: radios, 30; television sets,
20; washing machines, 20; refrigerators, 16.5; sewing machines, 12;
and cameras, 8.95 In addition, relative prices within product groups
were revised to reflect more closely differences in performance, relia-
bility, and service life.9 6

92 Snllmzhanov 74. ch. IV.
93 Takovets 74, p. 215.
9 Sallmzhanov 74. pp. 18-26.

M' Takovets 74, p. 216.
se Sallmzhanov 74, pp. 70-1.
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These changes in absolute and relative wholesale prices on consumer
durables, without corresponding modifications in retail prices, were
possible because of changes during 1967-73 in the method of collecting
turnover taxes on most consumer durables, including radios, television
sets, sewing machines, refrigerators, washing machines, vacuum
cleaners, dishes, and various other products. Formerly, the tax was
levied as a uniform percentage of the retail price for an entire product
group, and producer prices were derived as residuals, with the same
relative price structure as retail prices. To increase the ability to
adjust wholesale and retail prices separately, the turnover tax is now
set as a particular ruble amount for each product.9 7 Since many items
are produced by only one or two enterprises, this approach also per-
mits adjusting the turnover tax to secure a profitability rate for
"sideline" consumer goods output which makes it more attractive to
heavy industry enterprises.

D. "cEVFRYDAY"D 1 SERVICES

The expansion of educational and health services is often cited as
one of the impressive achievements of Soviet economic growth. In
contrast, there has been a striking lag in the development of "com-
munal" services (kommunal'nye uqslugi) -such as housing and urban
transport-and "everyday" services (bytovye uslugi)-such as laun-
dries, dry cleaning, and repair of shoes, clothing, and consumer dura-
bles.908 However, in the last decade the supply of many personal serv-
ices has increased rapidly, as the data for "everyday" services in Table
14 show. As a result, more attention has been paid to various problems
in the prices of these services, including their level, structure, and
geographical differentiation.

TABLE 14.-INDEXES OF REAL VOLUME OF SALES OF "EVERYDAY" SERVICES, 1970-74

11965=1001

1970 1971 1972 1973 1974

Everyday services, total - -213 237 261 289 317

Shoe repair and custom shoemaking 195 206 216 232 246
Clothingrepairandcustomtailoring'_ 176 181 193 205 216
Repair of radios, television sets,

household appliances, motor ve-
hicles; repair and custom manu-
facture of metal articles 258 312 358 418 484

Repair and manufacture of furniture. 347 451 550 645 738
Drycleaning and dyeing -224 257 279 306 338
Repair and custom manufacture of

knitted articles I 424 484 545 621 723
Laundries… 210 238 259 287 314
Baths and showers --------- 109 Ili 108 110 110
Hairdressers and barbers 155 164 174 184 194
Rental agencies 257 299 376 459 541
Photography 179 198 217 239 271
Construction and repair of apart-

ments -780 959 1,109 1,287 1,419

I Excluding materials.
Source: Calculated from data on sales in constant prices in Nar. khoL 74, p. 671.

1. The low rates of profitability in relation to cost on most personal
services in 1963-69 are shown in Table 15. For many services, profit-

97 Miroshchenko 74, pp. 98-99.
98 Ofer 73 Is a standard source. Some more recent data are in Gorbunov 74. The develop-

ment of services in the USSR, Poland, and Hungary is compared In Zlomanov 76.
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ability dropped sharply in 1965, when wage increases boosted labor

costs (the main element in total cost), without an offsetting increase

in retail prices. In some cases, growth of labor productivity and reduc-

tion in unit cost in subsequent years could not restore profitability to

the 1964 level. Thus in 1970, according to the calculations presented
in Table 16, 62 percent of the value of sales of services was at profit-

ability rates below 10 percent. As Table 17 shows, the entire category

of "everyday" services is (along with urban transportation, hotels,

movies, and food service) in the "low" profitability group, below most

"communal" and transportation services. Only housing (rent), water

transportation, and health resorts-often operated at a loss-are less

profitable than "everyday" services.

TABLE 15.-AVERAGE RATES OF PROFITABILITY, BY TYPE OF SERVICE, ON "EVERYDAY" SERVICES SOLD TO

HOUSEHOLDS BY ENTERPRISES OF UNION-REPUBLIC MINISTRIES OF "EVERYDAY" SERVICES,' 1963-69

Rate of profitability in relation to cost (percent) X

1963 1964 1965 1966 1967 1968 1969

Total, all types of services -5.1 6.9 4.7 5. 2 6.1 5.5 6. 6

Shoe repair -. 9 3.2 2.7 4.1 5.6 4.8 5.3

Custom shoemaking -8 5 8.9 10.1 11.4 15.6 18.5 21.1
Repair of sewn, fur and leather

articles, hats, and textile haber-
dashery - -3.5 -2.8 -1. 3 .8 .6 .9 2.0

Custom manufacture of sewn, fur
and leather articles, hats, and
textile haberdashery -- 4.3 -2.8 -2.1 -1.7 -.8 -. 9 .2

Repair of household appliances; re-
pair and manufacture of metal
articles -23.5 23.0 19. 5 17. 9 15. 3 12.9 14. 3

Dry cleaning and dyeing- 10.8 10.6 10. 1 12.0 12.4 5.6 7.0

Laundries -28.6 6.1 10. 9 9.0 7.9 7.2 10.2
Photography and film processing -- 41.6 40.3 37.1 36.4 37.3 35.2 36.1

Baths and showers -10.3 .4 -6. 2 -12.0 -11.4 -20. 3 -20. 8

Hairdressers and barbers -18.4 17.9 10.3 8. 7 9.6 8.2 8.4

Rental agencies- 4.8 5. 4 6.9 8.7 13.0 12.7 18. 1

X These enterprises provide about 80 percent of the total volume of these services. The data exclude industrial produc-

ton in these enterprises as well as services sold to organizations, rather than to households.
'Minus sign denotes rate of loss.

Source: Kosiachenko 71, pp. 86-87.

TABLE 16.-"EVERYDAY" SERVICES: SHARE OF DIFFERENT PROFITABILITY GROUPS IN TOTALSALES AND PROFITS,
1970

Percent Percent
of total of total

Profitability group sales profits

Concessionary - 0.2 -0.7
Low -62.3 27.0

AverageI -24.1 
39. 1

High -13.4 34.6

Total ------------------------------------------------------ 100.0 100.0

IZero profitability or loss.
3Minus sign denotes losses.

Profitabiity in relation to cost above zero but below 10 percent.
4 Profitability in relation to cost from 10 to 20 percent.
&Profitability in relation to cost above 20 percent.

Source: Azar 74, p. 53.
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TABLE 17.-i-COMPARATIVE PROFITABILITY OF DIFFERENT TYPES OF SERVICES .

Rate of profitability in relation to cost

Type of service High I Averages Lows Concessionary'

Housing:
Rent -X-------------------------------
Heat- - X ---
Water ---------------------------------------- X ---- ----- ---
Sewerage --------------------------------- X -----------
Electricity - -------------------------------------------- X
Hot water - - X
Other -_---------------------------------------------- X

Transportation a and communications:
Rail transportation …- - - - X -- ---
Motor transportation ------------------------------ X
Air transportation ------- X --- ------
Sea transportation X
Streetcar, trolley bus, subway transportation - - X
Communications ------- -- X --- ---

Leisure:
Health resorts ------------------------------------------------------------ X
Hotels __ …_…__- -_- - - - _ X
Movies .-- --------------------------- ------------------------------------- X
Radio and television- X --------------

Everyday services… X
Trade and food service establishments:

Trade ------------------------------------------- X -- ---
Food service establishments- X

I Above 20 percent.
a From 10 to 20 percent.
1 Above zero but below 10 percent
v Zero profitability or loss.
6 Passenger transportation only.

Source: Azar 74, pp. 52-53.

Because turnover taxes are not levied on these personal services,
there is no opportunity to use turnover tax reductions to raise producer
prices without changing consumer prices.99 And proposals to eliminate
losses and boost profitability by raising retail prices-even with off-
setting reductions in other prices and increases in nmoney wages-
have been rejected.100 Thus, as the supply of services expands and
costs rise in response to wage increases, while the level of services
prices is maintained, losses and budget subsidies to cover them will
grow.'l0

2. The structure of services prices has been criticized on the ground
that relative profitability is not correctly related to the 'social
importance" of the service. For example, as Table 18 shows, a "luxury"
service like custom tailoring is often in the "concessionary" category-
provided at no profit or at a loss-along with "basic necessities", like
shoe repair, dry cleaning, and public baths.102

3. Regional differences in prices and profitability of. personal serv-
ices are very large. One reason is differences from one area-to another
in labor and materials costs and the level of mechanization. A more
important reason 10" is that personal services prices are established
locally-by autonomous republic, oblast, and kiai authorities; by city
authorities in Moscow, Leningrad and Kiev; and. by union republic
bodies only if the republic is not divided -into oblasts. Thus the

go Frrldland 75, p. 56. -
'DO Inkovets 74, pp. 108-09.
"0 Kostachenko 74, p. 158.
102 Azar 74, p. 51.
503 Fridliand 76, pp. 61-63. .r.. . . '

73-720--76-7



58

TABLE 18.-ISTihIBUTION OF ADMINISfRATIVE UNITSt OF THE RStSR BY PROFITABILITY GROUP FOR
SELECTED TYPES OF "EVERYDAY" SERVICES, 1970

Custom
Custom tailoring and

tailoring crocheting of Photography
of sewn knitted Drycleaning and film Hairdressers

Profitability group Shoe repair articles articles and dyeing processing and barbers

Concessionary - 25 30 9 46 2 19
Low -

35 36 5 18 5 21
Average 4

10 5 12 6 12 31
High 5- 3 2 54 4 54 2

Total number of
administrative
units 73 73 73 G 74 73 73

' Administrative units include oblasts, krais, etc.
Zero profitability or loss.

a Profitability in relation to cost above zero but below 10 percent
Profitability in relation to cost from 10 to 20 percent.
Profitability in relation to cost above 20 percent.

e Figures for this column total to 74 in source.
Source: Azar 74, p. 54.

RSFSR has 73 administrative units setting prices on "everyday"
services; the Ukraine, 27; Kazakhstan, 17; etc. Altogether, there are
more than 150 governmental units faced with the task of setting
administratively a very large number of prices on "everyday" serv-
ices-estimated at over 10,000 in Leningrad, for instance.-o4

Methods of calculating costs, notions of appropriate profitability
rates, and even the format of price lists (classification, degree of dis-
aggregation, extent to which the service is described) differ consider-
ably from one region to another. As a result, prices and profitability
vary widely. For example, in 1971, for photography establishments
the profitability rate ranged from 9.8 percent in Estonia to 50.6 per-
cent in Moldavia, while for shoe repair shops the spread was from
losses of 2 percent in Lithuania to profitability of 17.1 percent in the
Turkmen Republic. The variation by oblasts was even larger.l15 (Rele-
vant data for the RSFSR are in Table 18.) Big differences in prices
and profitability for the same service sometimes occur even within
a single raion, depending upon the administrative agency to which a
service establishment is subordinate.l10

The first attempt to bring order into this chaotic situation was
undertaken by the Ukrainian State Planning Commission in 1961.
A uniform methodology was adopted, the number of entries in the
price lists was consolidated from 800,000 to 26,000, and 95.6 percent
of all prices were made uniform across the republic (the remainder
varying by obbst) -resulting in a 2.4 percent reduction in the over-
all level of services prices.10 7

In 1967 the SPC and its republic affiliates, together with minis-
tries of everyday services, started work on uniform formats for price
lists, with identical classifications and technical descriptions, begin-
ning with shoe and clothing repairs and dry cleaning.10 8

In 1971, the SPC: issued a set of Methodological Instructions to
guide the revision of services prices, specifying that changes be made

10a Fridlfand 75, pp. 56-57.
1"I lakovets 74, pp. 107-08.
'I Rosiachenko 70, p. 150.
M07 Kolesnikov 69.
- RoK 68. Do. 177-78.
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within the constraint that there should ordinarily be no increase
in the level of prices for each type of service prevailing in each
oblast. In special cases where prices for a particular category of
services are raised to eliminate losses, prices on other services should
be reduced, to leave the overall level of prices on "everyday" services
in the area unchanged.' 09

However, progress in applying this methodology has been slow,
because of continuing controversy over three issues. First, in view of
the "social significance" of certain "basic necessity" services, to what
extent should price cover or exceed cost-or should budget subsidies
or low profits continue in the new price lists? Second, since produc-
tion costs and demand factors do differ from one place to another,
how far should rate revision go in the direction of a "single, uni-
form" schedule? Third, what is the elasticity of demand for price
changes on services? As a leading specialist notes: ". . . up to now
questions of changes of demand depending on the level of rates are
not studied anywhere,*but they require attention." ""-

Thus, work on services prices is one of the difficult tasks facing the
SPC in the Tenth Five-Year Plan period.""

IV. Conwmusion

Recent -trends in the major categories of Soviet prices may now be
summarized briefly, with reference to the selected indexes presented
in Table i9.

TABLE 19.-SELECTED INDEXES OF SOVIET PRICES, 1970-74

11965=1001

Index 1970 1971 1972 1973 1974

Enterprise wholesale prices (excluding turnover tax):
All industrial production -110 108 108 107 107

Heavy industry … 116 112 110 107 107
Coa -110 180 180 180 180
Machine building and metal working … 95 87 87 82 80

Light and food industries 103 103 104 109 109
Light industry -106 106 106 114 114
Food industry -102 102 105 105 105

Agricultural procurement prices paid to collective farms:
All products -() (I- )

All crops--I) ()il
cGrapin…() ) 112~ 108Cotton ------------------------------------ 117 108 5Cotton…) (l ) 117 118 'Ii

All livestock products .... : -(i- -) () (-I i
Milk (l) l 126 132 i
Cattle (l) I)-141 141

State retail prices:u
All products - 99.7 99.6 99.4 99.4 99.3

Food products 100.3 100.6 100.6 100.8 101
Nonfood products -99 98 98 97 97

I Not available.
I Different rounding of figures as presented in original source.

Sources: Tables 1, 5, and 12.

Official indexes of industrial wholesale prices show stability for
fuels and raw materials, reductions in some heavy industry branches
such as machine building 'and metal Working, and increases in the

Be Plantrovanle 74, p. 194.
u0Koelachenko 74, p. 166.
fl Glushkov 7&
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light and food industries-as a result of revisions of selected groups
of prices, particularly in 1973.

Soviet price specialists point out that it will be difficult in the
future to maintain the present level of industrial wholesale prices
because various factors are pushing up costs of fuels and raw mate-
rials. In response both to growing domestic needs and to hard-cur-
rency export opportunities, these industries are extracting their out-
put at greater depths in the European part of the USSR and de-
veloping new deposits in Siberia which require heavy infrastructure
investments and greater costs for transportation of supplies to them
and of output from them to industrial users. Higher wages and im-
provements in living conditions are recognized as necessary to attract
and retain workers in the eastern and northern regions. Also, the
recent revaluation of fixed assets and introduction of new amortiza-
tion norms have raised depreciation charges. Finally, geological pros-
pecting and some environmental protection expenses are now sup-
posed to be included in cost and recovered in price.1 1 2

New prices for coal, natural gas, petroleum, timber products, and
electricity are to be issued later in 1976 and to become effective on
January 1, 1977.113 It may be possible in some cases, such as oil, to
raise enterprise wholesale prices for producers without increasing in-
dustry wholesale prices to users, by reducing turnover taxes sepa-
rating the two types of prices. However, this possibility does not exist
for many fuels and raw materials. Therefore, stability of the industrial
w holesale price level depends crucially on the extent of cost, and price,
reductions which can be achieved in those branches of industry, such
as machine building, benefiting from economies of scale and rapid tech-
nological progress.

In the case of agricultural procurement prices, the last major
changes occurred in 1970. However, the average procurement prices
shown in Table 19 vary from year to year because of differences each
year in the proportion of a product's sales accounted for by (1) dif-
ferent types (e.g., wheat vs. corn), (2) different quality grades, (3)
above-plan sales at premium prices, and (4) different regional price
zones. Although the 1970 price changes improved somewhat the profit-
ability of livestock production, it is still inadequate, contributing-
along with other factors, such as the lack of animal feed after bad
grain harvests-to current meat shortages.

The remarkable stability of the official retail price indexes, is ex-
plained partly by an extensive program of subsidies on food products,
partly by statistical practices which ignore some kinds of price
changes, and partly by pricing many commodities below market-
clearing levels. There is considerable evidence of repressed inflation
in the USSR, including widespread shortages, some formal and some
informal rationing, black markets for certain goods, and rising prices
for food products on the collective farm market.

Within a traditional general policy of striving for "stability"
(stabilnost', wstoiohivost') of the level of prices, Soviet pricing au-
thorities are increasingly interested in achieving "flexibility" (gib-
kcost') and "mobility" ( podvi2hnost'). in the relative price struc-

"2 lakovets 74. pp. 89-91.
1 Kholodkov 75.



ture."l4 More frequent adjustment of relative prices is seen as a logical
counterpart of the greater emphasis since 1965 on sales and profitabil-
ity as enterprise performance indicators, and on managerial incen-
tives linked to these indicators. Prices are perceived increasingly not
only as. measuring "socially necessary labor costs" but also as influ-
encing choices among outputs and inputs-subject to important con-
traints by plans and administrative allocations. Prices which fail to
cover costs or which provide "below-normal" profits are viewed as
improperly discouraging production and encouraging consumption
of the goods involved. In turn, if prices are too high, they lead to
excessive profitability which decreases pressure for cost reduction
and retards the introduction of new technologically superior products.

However, a more "active" price policy does not imply a diminution
of central control over price determination. Rather, a "unified state
price policy" (edinaia go8udarmtvennaia politika tsen) is to continue,
with the following features: (1) Central agencies like the SPC deter-
mine the general level of prices for major categories of output and
branches of the economy. (2) These agencies also establish the actual
prices of many basic types of producer and consumer goods. (3)
Finally, they provide "methodological guidance" (netodologicheskoe
rukovodstvo)-in the form of compulsory "recomendations, instruc-
tions, directive letters, elaborations, and interpretations"-to all other
organizations and levels involved in price formation."5

Currently, this "unified" policy stresses adjustments in the relative
prices of producer goods to ress for cost reduction, promote new
technologically superior products, and encourage quality improve-
ments."6o In the case of consumer goods, attention is. focused on alter-
ing relative prices of clothing, footwear, and consumer durables as
the assortment changes, and on revising long-neglected services prices.
As explained above in Parts I and HI, a wide variety of methods is
used to fix new prices-including calculations of upper and lower
"limits," stepped prices, and "parametric" techniques-and each has
its difficulties.

Soviet price specialists agree that prices should be reviewed, and
altered as appropriate, more frequently than in the past. For both
producer goods "' -and consumer goods,"" they believe this should be
done at least every five years, and for some product groups more often.
However, frequent revision is opposed by some organizations. First,
ministries, especially in machine building, object that frequent price
revisions to "trim" (podrezat') profitability on older products reduce
the interest of enterprises in expanding output and cutting costs on
these products, since they will not reap the benefits, in greater profits,
for a long enough time."', Second (as noted above in Part I), planning
and financial agencies dislike changes in prices during plan periods.
They complain that it is more difficult to monitor enterprise perform-
ance regarding plan targets for costs, sales revenue, profits, and tax
payments; and that special payments to and from the budget are
needed to offset price changes.

114 Plotnikov 75, pp. 189-90.
us Plotnikov 75. p. 188.
'I Mansurova 76.
11 Orlov 75, p. 49.
11 Shkliarnik 74, p. 101.
115 Pekarevich 74 and Zhigalin 75, p. 25.
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To deal with the last problem, starting in 1973 all new prices are
supposed to become effective on January 1 but should be announced
by the preceding April 1, so that annual and five-year plans can be
constructed in the prices effective at the beginning of the plan
period.-2 However, in practice new plans and new prices are often
workied out at the same time by different agencies, making it difficult
to mesh changes in the two mechanisms of guiding the economy. 12 '

These efforts at greater price flexibility rest on continued central
administrative determination of prices along established lines and
reflect the rejection of two types of reform proposals.

First, suggestions to give enterprises and associations authority to
set prices, even within central guidelines, have met with little success.
It is feared that such administrative decentralization of pricing can-
not be effectively controlled: "In practice this would lead to the spon-
taneous establishment of prices, with negative consequences for the
economy of the country (spontaneous redistribution of the national
income, increase of prices, etc.)." 122

Second, proposals of the "optimal planning" school, based in the
Central Mathematical Economics Institute of the USSR Academy of
Sciences, for central calculation of plan targets and corresponding
opportunity cost prices balancing supply and demand, also have had
little effect on pricing practice.' 2 3

Unacceptable also are suggestions that the planning of wholesale and retail
prices should widely take into account the relationship of demand and supply on
production, its scarcity for the current and perspective balancing of the national
economy. These suggestions are based on an exaggeration of the role of the law
of value in a socialist economy. 2

Thus, though growing slowly, the role of the price mechanism in the
Soviet economy remains subordinate to planning and administrative
allocation.
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I. INTRODUCTION

In early 1975, The Council of Mutual Economic Assistance (CEMA)
announced that prices of a broad array of goods in intra-CEMA trade
would be raised.'

The increases came as a surprise. Revisions in CEMA prices had not
been scheduled to take place until 1976, after the expiration of the
five-year plan periods for CEMA countries that began in 1971. Dur-
ing 1971-75 prices in intra-CEMA trade were supposed to be based
on averages of so-called world prices in the 1965-69 period.2 The in-
creases, furthermore, were not only premature but substantial and
extensive as well. Most important, they altered Soviet terms of trade

*I would like to express my appreciation to Nicholas R. Lang for his. very valuable
assistance In the preparation of this article. His contribution to the data gathering process
was most helpful. In addition, I have benefited from analytical work he has done on
economic developments in Eastern Europe in recent years. I am also most grateful to John
R. Patton, whose efficient preparation of statistical data for the computer was of great
assistance. I would also like to thank Irene B. Jaffe, Angelo R. Mascaro, David N. Miller,
and James A. Treichel for taking time to read the article in draft and for the very useful
suggestions they made. Finally, I would like to thank Priscilla Baker for so rapidly and
efficiently typing the manuscript.

1 CEMA is composed of Bulgaria, Cuba, Czechoslovakia. The German Democratic
Republic (GDR). Hungary, Mongolia. Poland, Romania, and the Soviet Union. CEMA
was created In 1949. Its basic objective is to promote economic cooperation and integra-
tion amonu the member countries.

2 As will be discussed below, foreign trade prices in CEMA appear to have been far
from rigidly fixed in 1971-74; but price changes evidently had little effect on terms of
trade within CEMA.

(67)
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vis-a-vis CEMA's six Eastern European members much to the USSR's
advantage.

Changing the terms of trade in this direction was indeed the prime
reason for the price rises. Since 1971, and particularly in 1974, prices
in trade outside CEMA had moved in a manner that made continua-
tion of existing intra-CEMA price relationships disadvantageous for
the Soviet Union. The actual terms of trade of the USSR vis-a-vis
its CEMA partners had changed little during 1971-74. However, had
changes in world prices in fact been applied to Soviet trade with other
CEMA countries, the terms of trade would have moved substantially
in the USSR's favor. Consequently, though violating the spirit if not
the letter of CEMA pricing arrangements, the USSR instigated a
major overhaul of CEMA foreign trade prices a year ahead of
schedule.

The marked disparity in early 1975 between actual CEMA price
relationships and what those relationships would have been if CEMA
prices had moved in conformity with world prices represented a sig-
nificant reduction in the USSR's gains from trade with the rest of
CEMA. The amount of the loss equalled roughly one per cent of
Soviet GNP.

The most striking example of the high cost to the Soviet Union
of not adjusting CEMA price relationships to changes in world prices
was provided by oil, a major Soviet export to Eastern Europe (with
the exception of Romania). The price of oil on world markets at the
beginning of 1975 was four times higher than it had been in the fall
of 1973. Not surprisingly, therefore, oil prices were raised in 1975
more than prices of any other commodity in CEMA trade. The in-
crease for crude oil, for example, was reportedly 130 -percents

Prices of many other goods, including Soviet imports as well as
exports, were raised. But largely because of the steep rise in the price
of oil-sales of which accounted for 12 percent of Soviet exports to
the six Eastern European CEMA members in 1974-the terms of trade
in 1975 moved to the advantage of the USSR by about 10 percent.

It is possible that the price boosts of early 1975 were intended not
only to increase Soviet gains in trade with Eastern Europe but also
to discourage Eastern European demand and thus increase the volume
of Soviet goods available for sale to the West. However, these price
increases could be expected to have only, limited effect in.freeing Soviet
goods for such sales. Eastern European demand for the raw materials
that account for a large proportion of Soviet exports to the West is
probably quite inelastic over a broad range of prices. The 1975 price
increases, moreover, failed to raise CEMA foreign trade. prices for
several major Soviet exports to world price levels, thus giving Eastern
Europe no incentive to turn to alternative suppliers. The CEMA price
of crude oil, for example, was raised (as measured by the official dol-
lar-ruble exchange rate)4 from about $3 to about $7 a barrel, leaving
it about $4 below the world price. Finally, Eastern Europe's need to

s Recently released Soviet foreign trade statistics Indicate that the. actual Increase
from 1974 to 1975 In the unit value of all petroleum products sold to Eastern Europe by

the USSR was 87 percent. From 1971. to- 1974, there bad been a 17 percent increase In this
unit value.

'The rate averaged-$1.41 per ruble In the first quarter of 1975. It Is currently $1.32.
E And despite the price rise, the volume of Eastern European purchases of Soviet crude

oil and petroleum products rose by 8 percent In 1975.
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limit its hard currency expenditures might make the USSR the pre-,
ferred supplier of many commodities even if CEMA prices reached or
exceeded world prices.

Nevertheless, the desire to damp Eastern European demand, if only
marginally, cannot be ruled out as a contributor to Soviet motivation
for instituting the 1975 price increases. In recent years the Soviet Un-
ion has placed great importance on rapid expansion of imports from
the West of advanced technology and of goods embodying that tech-
nology. The Soviets apparently view such imports as valuable stiniu-
lants of economic growth and instruments for modernizing the Soviet
economy. To earn the hard currency needed to finance rapid growth
in imports from the West, the USSR must increase its exports to the
West at a fast pace. Thus the opportunity cost to the Soviets of selling
goods in Eastern Europe that could be sold for hard currency at much
higher prices. in Western markets is very high.

Oil again exemplifies the point. In the early 1970's, the USSR's hard
currency exports and imports both expanded very rapidly. Oil became
the USSR's major hard currency export, earning $1.4 billion in 1973
and $2.6 billion in 1974, equal, respectively, to a quarter and a third
of total hard currency export receipts in these two years. Clearly,
diverting some of its oil exports from Eastern Europe-the recipient
of -about half of such exports in volume terms-to Western buyers
would be to the USSR's economic advantage.

However, the Soviet Union cannot single-mindedly pursue its eco-
nomic advantage to the detriment of its political interests in Eastern
Europe. This is probably the main explanation why the Soviets did
not raise prices to world levels in 1975. Indeed, the estimated 10 per
cent improvement (cited above) that the 1975 CEMA price increases
apparently produced in the USSR's terms of trade vis-a-vis Eastern
Europe was only about a third of what it would have been had CEMA
price movements in 1971-74 paralleled world price movements.

The Soviets may have refrained from a full restoration of terms of
trade relationships as they had been at the beginning of the five-year
plan periods in 1971 partly because there were other, more indirect
ways of closing the gap between actual and potential terms of trade
movements. For example, Moscow has prevailed upon Eastern coun-
tries to make substantial contributions to joint CEMA investment
projects on Soviet soil, such as the Orenburg natural gas pipeline from
the southern Urals to the Czechoslovak border. Awareness, too, that
the terms of trade, as measured by world price movements, could
reverse direction-as in fact they did in 1975-may also have moder-
ated Soviet actions. But the chief restraining, influence was probably
Soviet concern that too zealously moving the terms of trade in its favor
would damage the economies of Eastern Europe with potentially de-
stabilizing political effects there. By the beginning of 1975, inflation
and recession in the West were affecting Eastern European trade with
the non-Communist industrialized world, to the detriment of economic
growth targets in Eastern Europe. The CEMA price rises at the be-
ginning of 1975 intensified the squeeze on the Eastern European mem-
bers of CEMA, most of which depend heavily on Soviet exports, par-
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ticularly of oil and raw materials. But, evidently, the Soviets were
taking care to keep the pressure within tolerable bounds.6

The divergence between terms of trade movements in 1971-74 as
measured by CEMA prices, on the one hand, and world prices, on the
other, demonstrated the impracticality of maintaining stable price
relationships in intra-CEMA trade for prolonged periods. In a world
economic environment where inflation has become increasingly
severe and where prices of key commodities are very volatile, the
opportunity cost of CEMA price rigidity to CEMA members that
would benefit from changes in world prices can be exceedingly high.

Apparently in recognition of the hazards of price rigidity in intra-
CEMA trade in an inflationary world, CEMA indicated in early
1975-simultaneously with its disclosure of the price increases-that
a more flexible system of applying world prices would be introduced
in 1976. Under the new arrangement, prices in CEMA trade, instead
of supposedly being fixed for five-year periods coincident with five-
year plans, are to be adjusted every year. Prices in any given year are
based on an average of world prices in the preceding five years.

The likelihood that this formula will be literally applied may not
be great. One can easily imagine circumstances under which it could
lead to marked and unsustainable discrepancies between world and
CEMA prices. Nevertheless, the introduction of the new formula at
least establishes the principle of greater but still limited flexibility
in pricing in intra-CEMA trade.7

The remainder of this paper will elaborate on points brought out
above. The next section will discuss the theory behind the use of
world prices in intra-CEMA trade and the ways in which world prices
are actually applied. The following section will present calculations I
have made to quantify actual movement in the USSR's terms of trade
vis-a-vis its six Eastern European CEMA trading partners and what
these movements might have been had world prices been applied.
The final section examines why the USSR was apparently content in
1975 to effect a relatively moderate improvement in its terms of trade
vis-a-vis the rest of CEMA.

II. USE OF WORLD PRICES IN INTRA-CEMA TRADES

Export prices in world markets provide the basis for the prices
of goods traded by CEMA countries among themselves. These so-called
world prices do not dictate CEMA trade prices, since CEMA as

^ For an illuminating discussion of the USSR's problem in striking a balance between
furthering its economic interests and meeting Eastern European needs, see Paul Marer.
"Has Eastern Europe Become a Liability for the Soviet Union-The Economic Aspects."
paper prepared for Conference on the International Politics of Eastern Europe, Columbia
University, March 27, 28, 1975.

7 The formula does appear to have been rigorously applied, however, with respect to
Soviet oil exports to CEMA countries in 1976. The evidence is as follows: (1) The
Soviet oil export price introduced in 1975 was reportedly based on a 3-year average of
world oil prices in 1972-74. (2) The price of Soviet crude oil exports to CEMA countries
in 1976 was apparently raised by 8 percent. (See Eastwest Markets, February 9, 1976.
p. 8-9.) (3) The average price of Saudi Arabian crude oil-a good indicator of world
prices-in 1971-75 was 8 percent higher than the average in 1972-74. If the 5-year
average formula continues to be applied and if world oil prices remain at their 1975
levels, then the price of Soviet crude oil exports within CEMA will rise by 30 percent
in 1977; 22 percent in 1978: 16 percent in 1979; and stay the same in 1980. At a steady
annual rate of increase in the world price of 10 percent, the rises in the Soviet price
would be 84, 28, 23 and 8 percent In 1977, 1978, 1979, and 1980, respectively.

8 This subject has been treated in many published sources. An excellent recent discus-
sion can be found in Edward A. Hewett, Foreign Trade Prices in the Council for Mutual
Economic Assistance, London: Cambridge University Press, 1974.
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an organization has no price setting power. Instead, world prices are
used as guides and bargaining tools by CEMA countries in negotiat-
ing trade prices with each other. Trade within CEMA is conducted
largely on the basis of bilateral arrangements that result from bar-
gaining between pairs of CEMA members over what is to be traded,
in what quantities, and at what prices. CEMA has long maintained
that intra-CEMA trade is moving toward greatly expanded multi-
lateralism. For instance, fostering of multilateralism was the prime
reason for the creation of the International Bank for Economic
Cooperation (IBEC) in 1964. The clearing mechanism provided by
this CEMA institution was intended to facilitate multilateral trade
arrangements within CEMA. In fact, however, a least 95 percent of
intra-CEMA trade continues to be conducted bilaterally, with each
country as a rule trying to keep its trade with each of its CEMA
trading partners in approximate balance. The persistence of bilateral-
ism reflects the tight central control CEMA countries generally strive
to maintain over planning and administration of foreign trade. Such
control is threatened by the uncertainties associated with multi-
lateralism.9

Why, in trading with each other, do CEMA countries resort to
world prices? Why not, instead, simply sell to each other at domestic
prices using existing exchange rates? There are two fundamental
reasons why this is not done. First, in these non-market economies,
domestic prices generally fail to reflect the interplay of production
costs and demand factors that determine prices where market forces
are given free play. That is, these domestic prices are-in terms of
how prices, at least in theory, are established in market economies-
disequilibrium prices. The disequilibrium character of domestic prices
is probably more pronounced in the Soviet Union, which accounts
for about 55 percent of intra-CEMA trade turnover, than in most
CEMA countries.

Second, exchange rates are not established in a way that would
produce equilibrium ratios-in the market economy sense of equilib-
rium-for the currencies of CEMA countries vis-a-vis each other.
CEMA country currencies are inconvertible, with respect to each other
as well as non-CEMA country currencies. Thus exchange rates are
not in any way determined by the supply of, and demand for, differ-
ent currencies for trade and other external transactions.

This is to be expected, of course, given that trade and other inter-
national transactions of CEMA countries are not determined by the
actions of a multitude of independent economic entities, as is basically
the case in- most non-Communist industrialized countries. Instead,
such transactions, for the most part, are centrally planned and reg-
ulated in such a way that makes the official exchange rates of CEMA
countries largely irrelevant. As a result, such rates are inappropriate
for use in setting foreign trade prices.

Because of the prevalence of disequilibrium domestic prices com-
bined with disequilibrium exchange rates, resort to other yardsticks
for determining intra-CEMA trade prices is understandable. Further-
more, a reasonable case can be made for using prices prevailing on

D See Franklyn D. Holzman, Foreign Trade Under Central Planning, Cambridge, Mass..:
Harvard University Press, 1974. Note page 149 In particular.
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world markets as a guide for such prices. If (a) the world were
reasonably free of trade barriers and (b) CEMA countries freely
participated in world trade-and given that CEMA countries, as
trading nations, are too small to exert much market power as either
buyers or sellers on the world scene-the USSR and the countries of
Eastern Europe presumably would trade with each other at world
prices.

However, application of world prices by no means insures that
intra-CEMA trade is conducted with maximum efficiency or anything
near it. First, even if trading at world prices makes a certain amount
of sense, the inadequacies of domestic prices and exchange rates in
CEMA countries make rational decisions about what goods to trade
very difficult. Second, even if this critical deficiency is ignored, deter-
milning what the world price for a commodity is can be a formidable,
often insoluble task. Market imperfections of various sorts can cause
prices even of homogeneous products to vary from market to market,
even allowing for differing transportation costs. In the case of sharply
differentiated products-e.g., machinery-where quality differences
may be marked even if comparable goods can be cited as guides for
price setting, the problem of selecting a suitable world price is greatly
intensified. Thus, as stated at the beginning of this section, world
prices serve as indicators and bargaining instruments, not as clear-
cut, unchallenged determinants of price.

The fact that the same goods may bear different prices as between
different CEMA trading partners illustrates this point. Perhaps one
of the most important functions of world prices in price determination
in intra-CEMA trade is to protect a weaker CEMA member from
being forced to accept excessively disadvantageous terms of trade
where a stronger CEMA member chooses to press a superior bargain-
ing position to the maximum extent possible.

It should be stressed that once a world price has been agreed upon-
through picking a suitable market and then documenting what the
appropriate price in that market was-several adjustments are sup-
posed to be made. Supposedly, the world price is corrected to elimi-
nate the effects of seasonal and cyclical factors. It is also purged of
so-called speculative and monopolistic influences. How these alleged
distortions are defined, identified and measured is by no means clear.
The base price is also adjusted, through application of rather compli-
cated formulas, to include transportation costs. The world price is also
subject to alteration to take account of quality differences between the
good whose price is serving as a guide and the good actually being
traded by the CEMA trading partners.' 0 Routine adjustments report-
edly can produce a difference between the base world price and the
actual CEMA price of as much as 20 percent.1 '

The prices at which intra-CEMA trade takes place are denom-
inated in so-called transferable rubles. The transferable ruble is not a
real currency, but a unit of account. The price ratios at which goods

10 The Soviets have reportedly complained In the past that quality differences are
insufficiently taken into account in the pricing of machinery, with the result that
machinery raded in CEMA Is overpriced. Since the Soviets Import far more machinery
than they export. such alleged overpricing would work to the USSR's disadvantage.
The ratio of Soviet exports to Soviet imports of machinery, equipment, and means of
transportation In Intra-CEMA trade was 0.48 In 1970, rose to 0.59 In 1974, and fell

bak to 0. 50 In 1975.
n Hewett, Op. Cit., p. 34.
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are exchanged are in general determined by the adjusted world prices
described above. These world prices can then be expressed in transfera-
ble rubles by applying the official transferable ruble exchange rate to
the currency in which the world price was denominated.12

III. MEASUREMENTS O .MOVEMENTS IN THE USSR's ACTUAL AND
HYPOTHETICAL TERStS OF TRADE

This section explains and summarizes calculations that quantify the
divergence cited in the introduction between actual and potential move-
ments since 1971 in the USSR's terms of trade with the six Eastern
European members of CEMA. By potential movements are meant
changes in the terms of trade that might have taken place had changes
in world prices been consistently applied in Soviet trade with these six
countries. 1971 was chosen as the base year since it was the initial year
of the five-year plan period in which prices in intra-CEMA trade were
to be based on an average of world prices in 1965-69.

The main findings were that:
The USSR's actual terms of trade with the six countries remained

essentially the same from 1971 to 1974.
The USSR's terms of trade, had world prices been applied, would

have improved on the order of 30 percent in this period.
The potential improvement can be largely ascribed to the rise in

world oil prices in late 1973 and in 1974.
The price changes instituted in early 1975 appear to have changed

the terms of trade in favor of the USSR by about 10 percent.

A. Actual Tervms of Trade, 1971-74

One measure of changes in Soviet terms of trade vis-a-vis CEMA as
a whole can be easily computed from official Soviet data on the value
and volume of trade. Since the USSR's trade with the six Eastern Eu-
ropean countries accounts for about 90 percent of its total CEMA trade
turnover, the results presumably give a close approximation of the
USSR's terms of trade movements vis-a-vis these countries.

Changes in total value of the USSR's exports to, and imports from,
other CEMA countries can be computed from official Soviet trade
statistics. The USSR also publishes an index of the physical volume of
its trade with the rest of CEMA. By dividing value indices for exports
and imports by corresponding volume indices, price indices can be
derived for both exports and imports. Dividing the export price indices
by the appropriate import price indices yields the net barter terms of
trade.

The results of these computations are summarized in table 1.

' Reports Indicate that some Intra-CEMA trade-presumably a very small portion
of It-is conducted on the basis of actual hard currency payments. For example, the
Soviets are reportedly paying hard currency for much of their meat Imports from
Hungary (probably to help offset hard currency losses Hungary has suffered because
of EC restrictions on Its purchases of meat from Hungary). However, It Is not certain
that this hard currency trade will result in net hard currency earnings for Hungary,
which may be making offsetting hard currency purchases from the USSR. To the extent
that the hard currency trade within CEMA is In balance between Individual trade
partners, it Is not substantively different from the trade denominated in transferable
rubles. In effect, it Is simply a question of using one unit of account instead of another
In what amounts in essence to a barter system of trade.

73-720--76-9



74

TABLE 1.-USSR TERMS OF TRADE VIS-A-VIS CEMA, 1971-74

11971= 1001

1972 1973 1974 1975

Soviet exports to CEMA:
Value - ----------------------------------------- 113 124 148 202Volume --------- 110 109 131 145Derived export price index -- 103 114 113 139Soviet imports from CEMA:
Value - ------- …------------------------------ 121 130 143 188Volume -- …----------- ---------- 115 117 128 150Derived import price index … -- - -- - - - -- 105 i 112 125Terms of trade -- 98 103 101 111

Source: Soviet Foreign Trade Statistical Handbooks (Vneshnyaya Torgovlya SSSR).

The above table indicates that prices in Soviet trade with the rest of
CEMA did change from year to year in the 1971-74 interval. But at
the end of the three-year span, the terms of trade, as measured above,
were essentially the same as at the beginning of the period. (The
results for 1975 are discussed below.)

Alternative calculations of the Soviet terms of trade vis-a-vis the
six Eastern European countries using unit values as proxies for Soviet
foreign trade prices were also made. Terms of trade measured by the
unit value method were computed for 1974 vis-a-vis 1971 only.

Price indices using unit values as price surrogates were calculated
for Soviet exports to, and imports from, each of the six Eastern Eu-
ropean countries. Terms of trade indices were then derived for each
of the six countries from these price-surrogate indices. By weighting
the individual export and import price indices by the value of Soviet
exports to and imports from these countries, export and import price
indices for Soviet trade with the six countries as a group were com-
puted. From these indices, terms of trade indices for Soviet trade with
the six countries were calculated. There are two versions of each index,
one using 1971, the other 1974, trade value weights.

The method by which the indices based on unit values were calcu-
lated is explained in detail in the appendix, as are the drawbacks asso-
ciated with them. It is necessary to stress at this point only that these
indices can give only a rough idea of terms of trade changes. They were
compiled mainly to see how closely an alternative measure of the
terms of trade matched the results in Table 1. As Table 2 shows, both
sets of indices yield similar results for 1974 vis-a-vis 1971. Table 2 also
indicates that, though the overall terms of trade changed little, (a) the

TABLE 2.-SOVIET-EASTERN EUROPE TERMS OF TRADE, 1974 VIS-A-VIS 19711

[1971 = 1001

Soviet export prices Soviet import prices Terms of trade index
1971 wts. 1974 wts. 1971 wts. 1974 wts. 1971 wts. 1974 wts.

Bulgaria 108 111 105 105 103 106C~iihosovaia ---------------- 106 107 107 110 99 97German Democratic Republic ----- 108 110 110 109 98 101Hungary 109 113 113 114 96 99
Pland--------------- 106 104 114 III 93 94Romania 108 112 107 108 101 1046 countries combined 107 109 109 110 98 99

X For explanation of derivation of Table 2, see appendix.
Source: Soviet Foreign Trade Statistical Handbooks,
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terms of trade changes differed, in some instances quite sharply, from
country to country and (b) prices of goods in Soviet-Eastern European
trade changed perceptibly from 1971 to 1974.

B. Hypothetical Termns of Trade, 1971-74

To determine how the USSR's terms of trade might have behaved if
Soviet foreign trade prices had moved in conformity with world prices,
hypothetical Soviet export and import price indices were constructed
by weighting UN export price indices for several commodity groups
by the value of Soviet trade with Eastern Europe for the correspond-
ing commodities. The export indices were then divided by the appro-
priate import indices to yield the net barter terms of trade.

Five separate UN indices were used: a unit value index for manu-
factures, covering SITC commodity groups 5 through 8 and four
primary commodity export price indices based on price quotations.
The four categories were food, agricultural non-food, metal ores, and
fuels. How these indices were used to derive a hypothetical measure of
Soviet terms of trade is shown in Table 3.

TABLE 3.-HYPOTHETICAL MEASURES OF SOVIET TERMS OF TRADE IN 1974 VIS-A-VIS EASTERN EUROPE

11971=1001

Soviet value weights
(Share of toal) UN index multiplied by:

U.N.
price ~~~~ ~ ~~~~~1971 1974

indpircees 1971 1974 weights weights

Exports:
Manufactures 154.3 0.553 0.589 85.3 90.9
Food -206.9 .089 .052 18.4 10.8
Agricultural sonfo-d 209.5 .109 .095 22.8 19.9
Fuels … 457.6 .173 .198 79.2 90.6
Metal ores -166.4 .076 .067 12.6 11.1

Export price index …_ 218.3 ' 223. 3

Imports:
Manufactures 154.3 0.840 0.848 129.6 130.8
Food 206.9 .104 .098 21.5 20.3
Agricultural nonfood 209.5 .015 .012 3.1 2.5
Fuels -457.6 .027 .024 12.4 11.0
Metal ores _ - 166.4 .015 .019 2.5 3.2

Import price index - - - - 1 169.1 '167.8

Terms of trade: 1971 weights, 100(218.3/169.1)=129.1; 1974 weights, 100(223.3/167.8)=133.1l

X Sum of columnm

Sources: Soviet Foreign Trade Statistical Handbooks and UN Monthly Bulletin of Statistics, March 1976, p. xx-xxi.

An alternative calculation was made in which the fuels index was
replaced by an oil price index (1974=528) and a coal price index
(1974=125). The oil price index was calculated from 1971 and 1974
prices for Saudi Arabian crude oil. The coal price index was an
average of French and German coal price changes as reported by the
OECD. The oil price index was weighted by the value of trade in oil
and natural gas; the coal price index-by the value of trade in coal and
other fuels other than oil and natural gas. The results of these alterna-
tive calculations show the terms of trade moving even more to the ad-
vantage of the USSR. The terms of trade index with 1971 weights is
132.7 and with 1974 weights 138.2. The alternative using a separate oil
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price index seemed appropriate in view of the disparity between the
increases in oil and other fuel prices in 1974. However, a suitable coal
price index -was not readily available, and it is not clear how accurately
the two indices from which an average was computed reflect the gen-
eral movement of coal prices.

Even the results derived from a single fuel index indicate that the
Soviets in 1974 were forgoing large gains from trade by not more closely
tailoring their CEMA trade prices to world price movements. Total
Soviet trade turnover with the six Eastern European countries in 1974
was 17.3 billion rubles. Assuming that the actual terms-of trade in 1974
had changed little from 1971 but, in terms of world prices, should have
improved by roughly 30 percent, the lost gains from trade would equal
over 5 billion rubles. This is a sizable amount-on the order of 1 percent
of Soviet GNP.

This estimate is not meant to imply that the gap between actual and
potential terms of trade changes can be calculated with any precision.
First, the UN indices are at best only indicative of trends in prices in
world trade. Second, the export and import price indices in Table 3
are calculated from highly aggregated data. For example, the manu-
factures index had to be weighted by the sum of the value of Soviet
trade with Eastern Europe in machinery, equipment, means of trans-
portation, manufactured consumer goods, and metals (Soviet trade
classification Groups 6 through 8 plus the metals entries in Group 2).
More disaggregated world price indices presumably would have pro-
duced a clearer picture of movements in the USSR's hypothetical
terms of trade. Nevertheless, even the highly aggregated and ad-
mittedly imperfect hypothetical indices derived above probably do
provide reasonable orders of magnitude.

Analysis of the UN data on world price changes points to two fur-
ther conclusions about changes in the USSR's potential terms of trade
with Eastern Europe. First, virtually all of the improvement would
have taken place in 1974. From 1971 to 1973, the terms of trade would
have changed in favor of the USSR by only about 6 percent. Second,
the hypothetical 1974 improvement was overwhelmingly attributable
to the huge jump in the price of oil. Indeed, removal of the fuels com-
ponent from the computations produces a result indicating a slight
deterioration in the USSR's potential terms of trade from 1973 to
1974.

C. Terms of Trade Changes in 1975

The broad gap that opened up in 1974-between actual and hypotheti.
cal movements in the USSR's terms of trade was no doubt the major
impetus behind the price increases in intra-CEMA trade in early 1975.
Prices covering a broad range of both Soviet intra-CEMA exports
and imports were raised, but, led by the 130 percent oil price hike, the
terms of trade were clearly pushed in favor of the USSR.

The improvement, however, fell far short of the hypothetical move-
ments in 1971-1974. Calculating the changes in USSR-CEMA terms
of trade by the method used in Table 1 indicates that the gain was
about 10 percent, resulting from apparent rises in export and import
prices of 23 and 12 percent, respectively. (See the last column of
Table 1.)

Detailed Soviet trade statistics for 1975 were published too late to
permit calculation for inclusion in this article of terms of trade indices
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for the USSR vis-a-vis individual Eastern European countries
through the unit value method discussed above. However, rough cal-
culations of terms of 'trade changes based on admittedly sparse in-
formation on the 1975 price changes suggest that, with respect to in-
dividual countries, the changes were: Czechoslovakia-20 percent;
GDR-12 percent; Hungary-11 percent; Poland-8 percent; Bul-
garia-7 percent; and Romania-2 percent.' 3 These changes, when
weighted by the total trade turnover of each country with the USSR
in 1974 and 1975, vield a change in the USSR's overall terms of trade
vis-a-vis the six countries of about 11 percent, virtually the same as the
10 percent change computed from the aggregate volume and value
indices.

IT. THEE MODERATE NATURE OF THE 1975 PR1CE INCREASES

The terms of trade advantage gained by the USSR from the 1975
price changes seem moderate in light of world price changes in 1971-
74. Moderation may have been partly dictated by the prematurity of
the changes and partly by indications that world prices in 1975 would
change to the USSR's disadvantage. The UN export price data sug-
gest that the USSR's hypothetical terms of- trade vis-a-vis the six
countries of Eastern Europe did in fact deteriorate last year, by about
2 percent.

Soviet restraint may also reflect opportunities for taking advantage
of world price movements through means other than direct improve-
ment in the USSR's terms of trade. For example, Western inflation
has apparently helped the USSR win Eastern European agreement
to participate more heavily than ever before in investment projects on
Soviet soil. The Eastern European contribution should speed. com-
pletion of these projects while reducing the volume of resources the
Soviets must commit to them. It should also strengthen the ties be-
tween the Soviet economy and the individual economies of Eastern
European countries. At the same time, these projects benefit the
Eastern European countries by providing a relatively assured future
supply of such commodities as natural gas, oil and other raw materials
at prices that; at official exchange rates, are below world market levels.

Perhaps the main reason why the USSR has apparently adopted
a moderate CEMA trade pricing policy is its recognition that the
economies of Eastern European countries could be seriously damaged
bv sudden and substantial adverse movements in their terms of trade.

In contrast -to the still substantially self-sufficient USSR, most
Eastern European countries depend heavily on foreign trade. In re-
cent years, many of these countries have rapidly expanded their trade
with the West as a key element of their efforts to promote growth and
technological progress. But the recent Western inflation and recession
led to serious hard currency trade deficits and a consequent sharp rise
in hard currenev indebtedness. As a result. many of these countries
now feel constrained to curtail much needed imports from the West.

3 Tbese results were computed from reports last year of price changes in Soviet-
Fluncarian trade. Soviet exports prices were said to have risen by 52 percent on
average for raw materials including oil; and by 3.3 percent on average for machinery
and equipment. Hungarian export prices reportedly were boosted by 15 percent for
machinery and equipment; 28 Percent for agricultural commodities; and 19 percent
for products of light industry. The computation for Poland assumed a doubling In the
price of Polish coal exports.
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Western economic difficulties most severely affected Eastern Europe
during 1975 but were already having adverse consequences before
then.

Despite the growing importance of trade with the West, the USSR
remains the dominant trading partner for most of the six Eastern
European countries. The Soviet Union accounts for at least a quarter
of total trade turnover for all of these countries except Romania. It
plays a particularly important role in meeting CEMA energy needs,
Soviet exports, for example, providing practically all of the oil con-
sumed by Eastern Europe, again with the exception of Romania.

A massive deterioration in its terms of trade with the USSR could
thus pose a serious threat to Eastern Europe's economic growth, which
is already being impeded by adverse developments in trade with the
West. Economic reverses could of course have destabilizing political
effects. This possibility would explain why the USSR would be reluct-
tant to press terms of trade changes as far in its favor as world price
movements might suggest they should go.

APPENDIX

EXPLANATION OF DEirVATION OF TERMs OF TRADE INDICES USING UNIT VALUES

Unit values are computed by dividing the total value of exports (or imports)
in a given group of goods in a given period by the number of units measured in
physical quantity terms that were exported (or Imported). Clearly, then, unit
values may be misleading indicators of price. Unit values for a single homogene-
ous commodity may equal or closely approximate price. But unit values for
groups composed of heterogeneous goods may give an inaccurate picture of price
changes, since changes In unit values may reflect not merely changes in price but
changes in the composition of the group.

Use of unit values as price surrogates can be justified in this paper neverthe-
less, since there is no reason to suspect that the inevitable inaccuracies in mea-
suring price movements for individual groups will be biased in one direction. Unit
values were used in an effort to measure overall price movements in the USSR's
trade with other CEMA countries; measuring changes in individual product
groups was not of prime interest. Consequently, since it was assumed that the in-
accuracies in measuring price movements via unit value changes more or less
cancelled each other out, likely distortion in individual groups was not con-
sidered a valid reason for rejecting use of unit values.

The method I used to calculate terms of trade movements Is essentially the
same one devised by Edward A. Hewett to measure such movements In intra-
CEMA trade for earlier years.' I have in effect updated his findings for the USSR.
It should be emphasized, however, that I have omitted several refinements he
employed, notably a systematic method for eliminating unit values that so sub-
stantially change between periods as to threaten serious distoration of his re-
sults. In a few instances, I, too, eliminated, through Inspection, unit values that
exhibited enormous changes-i.e., two or three-fold or greater increases. How-
ever, such unit values were removed only if it was obvious that their weight in
a given trade classification group was so large that the huge change would signif-
icantly influence the change computed for the overall price index for that partic-
ular classification group and where that classification group itself had a substan-
tial weight in the overall export or import price index.'

'Edward A. Hewett, Foreign Trade Prices in the Council for Mutual Economic Assist-
ance, London: Cambridge University Press. 1974.

2 In one case, an addition was made. The USSR imports a substantial amount of metals
and ores from Czechoslovakia. However. only the value of these Imports is given. prevent-
ing calculation of a unit value index. It appeared, however, that the Import price index
would be less distorted by assignipg an arbitrary unit value index to these imports than
to omit them entirely. Therefore, i was assumed that Soviet imports of metals and ores
from Czechoslovakia had Increased from 1971 to 1974 by the same percentage as Soviet
exports to Czechoslovakia of all goods In Soviet Foreign Trade Classification Group 2,
which includes metals and ores.
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The overall terms of trade index was'cOmputed as follows:
1. Using the annual Soviet Foreign Trade Statistical Handbooks for 1971 and1974, unit values were computed for each separately listed exported (imported)item for which both value and physical volume figures were given for each year.This was done for Soviet trade with each of the six Eastern European countries.2. Unit value indices for each of these Items were then computed by dividingthe 1974 unit value by the 1971 unit value.
3. Unit value indices were then computed for each of the separate trade classi-fication groups in the Soviet trade nomenclature for exports and imports foreach of the six countries.8 The individual classification group indices were com-piled by weighting the unit value index for each Item by the value of exports(imports) of that item. Two Indices were compiled for each export (import)classification group, one using 1971, the other 1974, value weights.
4. The individual trade classification group unit value indices were then com-bined to form a total export (import) price index by weighting each classificationgroup Index by the total value of trade for that grbup. Again two indices werecompiled for both exports and imports for each country, one using 1971, the other1974, value weights. The weights used in constructing the overall export and im-port price indices were larger than the weights used in compiling the unit valueindices for individual triade classification groups, since both value and volumestatistics were given for only some of the Items in any trade classification group.For many items, only value figures were given.
5. Two net barter terms of trade indices were then computed for each countryby dividing the 1971 (1974) weighted export price index by the 1971 (1974)weighted import price Index.
6. 1971 and 1974 weighted export (import) price Indices were then computedfor total Soviet trade with the six countries by weighting each of the individualcountry indices by the total value of exports (imports) used in computing each ofthese Indices.
7. Finally, overall terms of trade Indices were computed for Soviet trade withthe six countries by dividing the total 1971 (1974) weighted export price indexby the 1971 (1974) weighted import price index.
The formula for all of these export and import unit value and price indicesfollowed the general pattern of

-EP.74\ -ii(o 4
I 71 (or 74) =100 up 0 V71 (r 4

L .171 (or 74)
where:

Ip71 (or 74) = the export or import price or unit value index being computed with1971 or 1974 value weights

P`74=the ratio of price or unit value in 1974 to the price or unit value in 1971
P.71 for an individual item or trade classification group.
V7 1 (of 74) =the value or exports of imports of the item or of the trade classifica-tion group in 1971 or 1974.

The net barter terms of trade indices are computed by dividing I, for exportsby I, for imports.
Two final points about the limitations of the indices In Table 2. First, the unitvalue indices which form the basis of these terms of trade indices are drawnfrom items that account for only a relatively small share of total trade, as isshown in Table Al.

Soviet trade Is broken down Into ten broad categories: machinery, equipment, andmeans of transportation; fuels, mineral, raw materials, and metals; chemicals, fertilizers,and rubber; construction materials and parts; non-food raw materials and commoditiesrefined from such raw materials; livestock; raw materials used to produce food; foodcommodities; Industrial consumer goods; and miscellaneous.
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TABLE A-I.-VALUE OF ITEMS USED IN COMPUTING UNIT VALUE INDICES AS A SHARE OF TOTAL.TRADE

[Percent of total exports or importsl

Exports Imports

1971 1974 1971 1974

Bulgaria - 59.7 48.9 63.9 50.0
Czechoslovakia … 72.2 67.0 37.0 30.7
German Democratic Republic -65.7. . 60.9 34.9 31.8
Hungary ---------------- ----- 69.4 69.9 26.6 26.0
Poland -- 68.1 57. 6 39.4 30.7
Romania -63.6 50.4 38.2 42.9

Source: Soviet Foreign Trade Statistical Handbooks.

Second, the weighting of the individual trade classification groups to compute
overall export and import price Indices for each country does not include total
Soviet trade. Trade listed by classification group never adds up to total exports
and imports. The unexplained residual of Soviet trade with these six countries
averages 12 or 13 percent.
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A presumed byproduct of increased trade with the Soviet Union
is that such trade will involve the Soviet Union in a web of inter-
national interrelationships and interdependencies from which it will
prove too costly to withdraw. Supposedly. as the Soviet Union increases
its contacts and contracts with the OECD countries, it will find itself
being drawn even deeper into an irrevocable need for imports and
technicians as well as outlets for exports and hard-currency earnings.
It will no longer be possible, or at least it will be increasingly
expensive, for the Soviet Union to retreat into autarchy. This growing
trade relationship will foster not only a growing normalization of
international relations, but possibly increased liberalization of domes-
tic, political and economic life. Such a goal is not the only, or even
the most important, reason for fostering American-Soviet trade.
Yet if increased and prolonged trade is accompanied by growing inter-
dependence, it might lead to more harmonious international relations.

Analysis of whether or not the Soviet Union is becoming more inter-
dependent is difficult to make. There are too many unknowns, both
political and economic. But it may be useful to examine previous
Soviet experience with Western trade in the 1930's and to see how,
if at all, that differs from the present situation. This involves an
analysis of what, if any, freedom of choice Soviet officials continue to
have to be autarchic and what, if any, forces are drawing the Soviet
Union into an irreversible relationship.

*The author wishes to express his thanks to John Hardt for his help and suggestions
with this essay.

*Class of 1919 professor of economics Wellesley College, and associate director. Russian
research center, Harvard University.
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I. A RETURN To AUTARCHY Is POSSIBLE

In considering whether the Soviet Union can revert to autarchy,
it is necessary to review a little Russian history. As Alexander
Gerschenkron pointed out, the Russian quest for Western technology,
equipment, and specialists is not unique to the Soviet government.'
From at least the time of Peter the Great, Russian regimes have period-
ically turned to the West to upgrade their industrial system. Each time,
however, the pre-revolutionary regimes ultimately lost their interest
in the West and reverted to their former insular ways.

The pattern of seeking Western help was repeated after the Revolu-
tion. Stalin, like so many of his predecessors, concluded that the
only way to upgrade Soviet industry was to import entire factories.
Such purchases began in earnest in the late 1920's with the inaugura-
tion of the First Five-Year Plan and hit a peak in 1930 and 1931. For
example, as indicated in Table I, American exports to the U.S.S.R.
in 1930 totaled about $230 million. The United States was the world's
largest exporter to the Soviet Union that year.2 Not only was this
an important market for American exporters in a depression year
(Soviet purchases constituted two thirds of all American exports
of agricultural equipment and power-driven metal working equip-
ment), but this level of exports from the United States was not
matched (except for Lend-Lease sales) until 1972.

Soviet imports of German technology during the First Five-Year
plan were also very important. (See Table I.) German exports in 1931
and 1932 significantly exceeded the 1930 level of the United States. In
addition, during this period over 2,000 German engineers and tech-
nicians went to the Soviet Union to help install and operate German
exports.s

In a controversial analysis, Anthony Sutton argues that almost all
Soviet technology can be traced to either American or West European
sources.4 Companies such as Ford (the Gorky and Moscow Automobile
and Truck plants), International Harvester (the Stalingrad Tractor
plant), General Electric (Khemz Turbine factory at Kharkov), and
DuPont (the Kalinin and Shostka Nitric Acid plants) were among
some of the more notable suppliers and builders.5

And as in the German case, a large number of American engineers
were sent to the Soviet Union to help install and operate the newly
purchased technology. Similarly over 100 Soviet technicians visited
and, in some cases, studied in American factories in the period of
January 1, 1929 to June 15, 1930.6 The Ford Motor Company alone
trained 81 specialists.

Given such substantial dependence, it was reasonable to assume
that the relationship once started would be ongoing. Presumably the

I "Economic Backwardness in Historical Perspective" (Cambridge: The Harvard Uni-versity Press. 1962). pn. 133-135.
John P. Hardt and George D. Holliday, "Technology Transfer and Change In the

Soviet Economic System," mimeographed December 1975, p. 60.
2 Marshall I. Goldman, "Detente and Dollars: Doing Business With the Soviet union"

(New York City: Basic Books, 1975), p. 15.
'Ibid, pI 1.'
'Anthony Sutton. "Western Technology and Soviet Economic Development, 1917-1930"

(Stanford: Hoover Institution Press, 1971); pp. 100, 185, 246-248. 343.
S Anthony Sutton. "Western Technology and Soviet Economic Develojiment, 1930-1945"

(Stanford: Hoover Institution Press, 1971), pp. 100, 185, 246-248. 343.
6Ibid., p. 277.



TABLE 1.-SOVIET IMPORTS FROM THE UNITED STATES AND GERMANY FOR SELECTED YEARS
IN MILLION RUBLES

11969 rubles]'

United States Germany United States Germany

1918 ----------- 11---------1933 ----------- 13 116
1920 … 81 5 1934 - 14 23
1921 -32 43 1935 -2- 23 17
1921/22 … _ 35 66 1936 -37 55
1922/23 4 48 1937 -42 34
1923/24 40 36 1938 69 11
192425 --158 81 1939 -52 10
1925/26 ---------- 96 138 1940…----------- 76 72
1926/27 114 127 1946 -213
1927/28- - 147 195 1947 -99
1929…-- - - - -- - - - - 139 153 1948…-- - - - -- - - - -47 - - - - - - -
1930 -207 197 1949 -23
1931- 160 322 1950 _ …__-_- 7
1932 -25 257

I 1 ruble equals $1.11.
Source: Ministerstvo Vneshnei Torgovai SSSR, (hereafter MVT SSSR) "Vneshniaia TorgovIia" SSSR, 1918-66, Moscow

Mezhdurnarodnye Otnosheniia, 1967, pp. 8-13, 64-68. (Hereafter statistical handbooks of the MVT SSAR will be referred
to as "VT SSSRf" and the appropriate year or years.)

Soviet Union should have had a continuing need for Western machin-
ery to equip new facilities and to supply spare parts for existing
factories and for Western technicians to train Soviet workers and to
operate the new and relatively sophisticated equipment. Instead as
Table 1 shows, Soviet imports of American equipment fell sharply
from 180 million rubles in 1931 to 25 million rubles the following year.
German imports fell shortly thereafter. Purchases of 257 million rubles
of German goods in 1932 were cut back to 23 million rubles in 1934.
The use of foreign technicians was similarly curtailed.7

The main reason for such a contraction was that the Soviet Union
unexpectedly found that it could not pay for all its purchases. The
Soviets discovered that they, like everyone else, were trapped by the
Great Depression. Initially they thought they could keep importing
but in a short time they found they could not export enough to pay
for their purchases. But the virtual suspension of their imports re-
flected more than a valuta (foreign exchange) shortage. A rash of
"wrecker" and "sabotage" trials involving foreign engineers strongly
suggested that xenophobia was also a major consideration in the deci-
sion to cut off Western imports in technology.

A similar expansion of trade and subsequent cutback occurred in
the mid-1940's. Initially the Soviet Union received large quantities of
civilian as well as military goods under the wartime Lend-Lease pro-
gram. Such deliveries continued after the war, but then dropped off
sharply in 1947. Imports of American goods fell from about $230
million in 1946 to about $110 million in 1947 to about $10 million in
1950, a testimony to the intensity of the Cold War. As in the 1930's,
American technicians were sent back to the United States and Soviet
technicians were returned to the USSR.

On the surface at least, the Soviet economy did not seem to suffer
significantly from the cessation of American-Soviet trade. As in the
1930's, Soviet technicians somehow managed to repair or improvise
the necessary replacement parts in order to operate the equipment on

I Goldman, op. cit, p. 19.
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their own. Unidoubtedly, productivity was not as high as it might have
been with open and continuing American assistance, but the Soviet
Union still managed to achieve notable growth rates in the years that
followed.8

Nor has the Soviet government in the past allowed itself to become.
too dependent on the United States for grain imports. Like the Czarist
govermnents before it, it exported grain even though there were domes-
tic shortages at home. Thus while the Soviet Union found it necessary
to accept 583,000 tons of famine relief grain in 1921-22 (including
251,000 tons from the United States), even before the grain shipments
stopped, Lenin had resumed the exportation of grain.9 While the
United States relief program under Herbert Hoover continued until
1924, the Soviet government exported 732,000 tons in 1922-23._° The
pattern continued under Stalin. In 1930 in the middle of the great
drive to collectivize agriculture when millions of lives were lost due
to starvation, the Soviet Union exported 4.8 million tons of grain and
increased that to 5.2 million tons in 1931."1

Again after World War II, from 1946-194:8, UNRRA supplied
the Soviet Union with emergency grain supplies. But according to
Krrushchev. "In 1947 in several oblasts of our country, for instance
in Kursk Oblast, people were dyino of starvation. Yet bread grain
was being [exported]." 12 Thus in 1947 while the Soviet Union im-
ported 255,000 tons of grain, it exported 800,000 tons. In 1948 imports
were 587,000 and exports were 3.2 million tons." Khrushchev claims
to have broken the pattern in 1963-64 when grain imports did exceed
grain exports.'4 There were reports of bread riots at the time, but no
human starvation. Even then, however, the pig herd fell precipitously
from 70 million head on January 1, 1964 to 41 million head the follow-
ing year.' 5

If Russian history tells us anything, it is that the Russians have
been able to tighten their belts and make do without foreign help. both
in industry and in agriculture. The belt may pinch, and even cut off
circulation for a time, but thus far the country has survived.

But it is not only history that suggests a remarkable ability and even
preference (even if touched with masochism) for standing alone.
There are contemporary arguments for such a stance. In some respects
these arguments parallel the Slavophile debates with the westernizers
in the 19th centurv. One experiences d6ja vii when reading Solzhenit-
syn's call for a "Russian first policy" of "let's save our raw nmaterial
patrimony for future Russian generations" and Sakharov's rebuttal
stressing the need to import western technology. This was vividly ex-
pressed by Solzhenitsyn in a letter dated September 5, 1973 where
he urged Soviet leaders to turn their backs on the outside world and
concentrate on internal Soviet development. He called for an end to

8The Soviets did not seem to suffer the same production disruption that the Chinese
did when the Russians withdrew about 1400 of their technicians from China in 1960.
Marshall I. Goldman, "Soviet Foreign Aid." New York: Praeger Publishers. 1967. p. 48.

9Peter G. Filene. "Americans and the Soviet Experiment, 1917-1933" Cambridge:
Harvard University Press. 1967, p. 82.

10 Ministerstvo Vneshnel Torgovll SSSR, "Vneshniala Torgovlia SSSR za 1918-1940 gg"
Moscow: Vnestorgizdat, 1960, p. 1066.

U Tbid.. P. 144.
Is Pravda. December 10, 1963. p. 1.
'i Ministerstvo Vneshnel Torgovil SSSR, "Vneshnlala Torgovlla SSSR Za 1918-1966 gg"

Moscow: Vnestorgizdat, 1960, pp. 88, 110.
14 Thid.. pp. 91. 113.
1c Goldman. Detente and Dollars. p. 30.
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the stress on rapid industrialization and urged a halt to further sales
to the West of Russia's natural. resources such as Siberian natural gas,
oil and timber. In response Sakharov argued that such a policy would
be isolationist. He asserted that, "Our country cannot exist in eco-
nomic and scientific isolation without world trade, including trade in
the country's natural resources or divorce itself from the world's
scientific technical progress-a condition that holds not only danger
but at the same time the only real chance of saving mankind." 16

Granted that Solzhenitsyn and Sakharov can hardly be mistaken
for official spokesmen of the Soviet government, they nonetheless re-
flect some of the prevailing moods of the population at large. Oc-
casionally even Soviet officials espouse similar views publicly. For
example when he realized that there might be shortages in the
U.S.S.R., the Soviet minister of the petroleum industry, V. b. Shashin
drew back from earlier indications that the Soviet Union would be
happy to supply the Japanese with petroleum exports of 40 million
tons a year by 1980.'1 He later reassured the Japanese that the Soviet
Union would supply at least 25 million tons, but there was no mistak-
ing that the switch to a smaller commitment reflected the desire to
preserve valuable national resources.18

The debate does not only express the need to husband Soviet raw
materials for the future. Periodically there are recurring strains of
the theme of "socialism in one country", that also brings with it the
call for Russian self reliance. For instance Pravda on December 18,
1975, printed an article by Professor K. Suvorov, which seemed to be
seeking a policy which would "insure Soviet economic independence
from the world capitalist economy." 19

Interestingly in the original Pravda article, Suvorov went so far
as to invoke Stalin as the one who set out the idea of economic in-
dependence. This was thoughtfully omitted. in the otherwise fairly
complete reporting of the article in the London Soviet Embassy re-
port, Soviet News, January 13, 1976, p. 50.

There are indeed signs that the U.S.S.R. has at least tried to main-
tain its economic independence even where it is most vulnerable-in
food. Whereas in the early 1970's the Soviet Union appeared to be
willing to allow itself to become dependent on the United States for
feedgrains to su pl its livestock, it apparently changed its mind .in
1975. At least it MUoked that way initially. Thus the Soviet Union im-
ported about 27 million tons of grain in 1972 (a little over 19 million
tons from the United States) with a harvest of 168 million tons; in
1975 it purchased about the same as three years earlier even though
its harvest was only 140 million tons. Moreover, the 1975 harvest was a
serious shortfall from an expected yield of 215 million tons. Evidence
that this left the Soviet Union with less grain than it intended or
would like is indicated by the contraction of its livestock herds. In
1972 the Soviets bought quantities of grain sufficient to maintain their
livestock herds. As a result the pig herd fell only from 71 million head
on January 1, 1972 to 67 million head the following year. But reminis-
cent of what happened in 1963-1964 when they also did not buy

-1The New York Times, Apri 15, .1974, p..1.. The New. York Review of Beoos, January 13,
1974. DP. 3-4.

17 Washington Post. May 28, 1974, p. 1. The New York Times, May 28, 1974, p. 59.
Soviet News,-July,.15;,497Th,.p..242.. -- - , * ?., -..- .,, i' -'J ...

IsTheNew York Times, June 6, 1974, p. 1
2s Pravda, December 18, 1975, p. 2.
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enough grain, the pig herd in 1975 fell from 72 million head to 58
million. Until April 1976, it looked like the Soviet Union would again
be faced with a depleted livestock herd. Thus, despite its promises of
more meat in the diet, the Soviet Union seems prepared to impose at
least limited hardships on its population when it wants or is forced to.

It may be that Soviet authorities felt they had no choice and that
they were forced to hold down their grain purchases because of a seri-
ous shortage of foreign currency due to the sudden deterioration in
their balance of trade.20 Undoubtedly this was a factor as was the
imposition of an export embargo on American grain sales to the Soviet
Union in August 1975. Nonetheless one reason for the virtual cessation
of foreign trade with the capitalistic world in the early 1930's was also
a shortage of valuta and the inconvertibility of the Soviet ruble. Nor
is there much reason to feel that the valuta situation is likely to
change much in the next few years.

The Soviets are also unlikely to open themselves up to any true co-
production arrangements: certainly none that involve interdependence
on foreign manufacturers for basic components. Factories within the
Soviet Union seek to be as self-sufficient for their components as pos-
sible. Subcontracting with other Soviet suppliers and pure assembly
work is avoided wherever possible. Under the Soviet planning system
failure to receive components on time means that the plan fulfillment
is jeopardized as is the payment of bonuses. Moreover transportation
delays and supply breakdowns are endemic in the Soviet system. Given
this pervasive distrust of subcontracting inside the Soviet Union, it is
unlikely that the Soviet enterprise manager will alter his conditioned
response. Agreeing to component deliveries from outside the country
will jeopardize his plan fulfillment even more.

Finally it must be remembered that all industry is state-owned in
the Soviet Union. The state also maintains a foreign trade monopoly.
Thus if the government ever decides to sever all trade and interchange
with foreign companies, such a decision is relatively easy to imple-
ment. There may be some resistance and deception, but compliance will
be much faster and complete than would be the case in a pluralistic
society. Sixty years of Soviet history demonstrates the Soviet govern-
ment's ability to reverse its course almost overnight. Presumably it
would take a fundamental and radical change before such revisions
to isolationism would become difficult or unlikely.

II. SOVIET INTEGRATION INTO THE WESTERN WORLD

Having argued that the Soviet Union has not yet become irrevocably
interlinked to the capitalistic economic world, let us now look at
evidence that suggests basic changes in the Soviet's relationship with
the capitalist world are indeed taking place. What, if anything, is
different about the 1970's? Predictions about new social and political
changes in the U.S.S.R., like all futurology are highly speculative, yet
there are some intriguing developments which do suggest that a fumnda-
mental change may beltaking place.

More than anything else, the question of whether or not the Soviet
Union will be able to cut itself off completely from the rest of the world

So Marsball I. Goldman, "The Soviet Economy Is Not {mUie,'l PbkeI Policy ho. i1,
Winter 1975-76, p. 76.
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depends on whether or not the Soviet system can produce another
Stalin. It takes an unusual person who is willing to impose such suffer-
ing on his people. Certainly Russian history suggests that Stalin was
not all that unique, but for the time being at least, the circumstances
that produced Stalin-like figures are less likely to recur today. First,
Russia historically has thrust forward such draconic leaders only in a
time of trouble when Russia felt itself hopelessly backward in relation
to its neighbors and competitors. Second, the governing process in the
Soviet Union since Stalin's death seems to reward, as Robert Kaiser
has put it, "the steady and sure." When someone like Khrushchev comes
along who displays independence and arbitrariness, the committee sys-
tem feels itself threatened and casts out the troublenriaker because of
his "harebrained" ideas. As long as the Russians are able to feel that
they have not fallen far behind the West, it seems unlikely that they
will tolerate the type of extreme measures and "extraordinary person-
ality" expressed by Stalin and his historical antecedents.

What economic developments might prevent the Soviet Union from
cutting itself off from the rest of the world again ? The usual approach
is to analyse whether or not the Soviet Union has come to depend on
others for imports and infusions of foreign technology. Although it is
often neglected, the need of the Soviet Union to export may be an
equally important factor in increasing the cost of the Soviet Union of
any return to autarchy. Usually Soviet exports are viewed solely as a
means to finance Soviet imports. However once developed, the expolrta-
tion of some Soviet goods takes on a momentum of its own which if cut
off, could be very disruptive. We shall begin with -a consideration of
the Soviet Union's growing need for imports and its changing role with
CMEA (Council of Mutual Economic Assistance). We shall also seek
to determine the circumstances under which exports increase the Soviet
stake in continuing its participation in foreign trade. Finally we shall
consider whether or not the Soviet Union can again cut itself off from
modern technological developments as it did in the 1930's.

A. Imports

Because of its size and natural wealth, it is usually assumed -that the
Soviet Union is well endowed or at least self sufficient in raw materials.
And where it has not been self sufficient, the Soviet Union has always
appeared to be able to tighten its belt and do without or at least with
less. Certainly that seemed to be the case in the 1930's and was at least
partially true in the 1960's. Even though Khrushchev did decide to buiy
some grain, he did not buy as much as he should have. If he had, there
would not have been the forced slaughter of the pig herd we mentioned
earlier.

By stressing the need to increase meat consumption, however, Soviet
authorities have marked a major turning poiht. Because of its geo-
graphical limitations, the Soviet Union can not grow thie quantities of
corn needed to feed a large livestock herd. While they do produce large
quantities of wheat, they do not grow enough to feed both a large popu-
lace and a large livestock herd. Moreover wheat is not as efficient a
food for livestock as corn. The decision to build up a livestock herd
committed the Soviet Union therefore -to the cohtinuing purchase of
feedgrains from the United States, the only country that could provide
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the large quantities needed by the Soviet Union. That assumption was
shaken when as we saw the Soviets in 1975 bought much less than logic
suggested they should have. The initial conclusion was that the Soviet
Union had decided to hold back as before from full dependence on
foreign markets albeit at the cost of the promised improvement in
meat supply.

Of course it could be argued that even the somewhat reduced pur-
chase of 25 million tons (13 million of which was from the United
States) was a major purchase. After all this involved an expenditure
of approximately $3 billion in hard currency (about 30% of all Soviet
hard currency imports in 1975). But it was still bothersome. While the
Soviet Union in 1972-73 with a harvest of 168 million tons has im-
ported 27 million tons of grain, in 1975-76 with a considerably smaller
harvest of 140 million tons, they were only planning to import 25 mil-
lion tons.

The advocates of economic interdependence should have been pleased
therefore when the Soviet Union suddenly reentered the grain markets'
in late April 1976. In quick order they bought 2.7 million tons of corn
from the 1975 harvest. This pushed their world 1975-76 crop year pur-
chases over those of 1972-73. They also ordered 1.7 million 'tons of corn
and 550,000 tons of wheat from us and 2 million tons from Canada and
one ton from Australia from the new 1976-77 crop. The prospect of the
continued slaughter of the Soviet livestock herd probably had a sober-
ing effect on Soviet policy makers and caused them to buy additional
quantities of grain-primarily corn for their livestock. Despite the
expense and shortage of hard currency, the Soviet leaders apparently
concluded they could not risk the consequences of continuing shortfalls
and disappointments in meat production and therefore they did go
back into the market-a sign they have indeed become more dependent
on the world economy.

While grain is the most critical example of Soviet interdependence,
Theodore Shabad of the New York Times has discovered another. In
a forthcoming article in Resources Policy, he demonstrates that as of
1975, about 40 percent of Soviet aluminum output is based on import-
ed raw materials.21 According to Soviet statistics cited by Shabad in
1974, over 500,000 tons of bauxite were imported from both Greece
and Yugoslavia. Over 200,000 tons were imported from both Turkey
and Guinea. 'The Soviet Union also imported 323,000 tons of alumina
from Hungary, 143,000 tons from Jamaica and '127,000 from Turkey
which it then refined further.22 Shabad points out that the. Soviet
Union had indigenous sources of bauxite or substitutes available but
for reasons of cost and efficiency found it cheaper to import a major
portion of the necessary raw materials from foreign sources. Imports
of bauxite doubled to 3.5 million tons in 1975, making the imported
share even more important. The U.S.S.R. also imports almost all of
its natural rubber, which given the increased output of vehicles, is
now a critical commodity. Such dependency marks a sharp divergence
from traditional Soviet policy and- along with feedgrains indicates
an unprecedented willingness to rely on foreign trade.

= Theodore Shabad. "Raw Material Problems of the Soviet Aluminum Industry," p. 1;
see also The New ,York Times. May. 9, 1979, Financial Section, p. 5. - - ' :
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B. CMEA

Even those who argue' that the Soviet Union may still. reveit'to
autarchy nevertheless acknowledge that suich autarchy will hot affect
the U.S.S.R.'s contifiuinuirelationship -with the Council-'of Mutual
Elcon6mic' Assistance countries-oi at least the East 'Euiropean faction
of CMEA. Indeed' the Soviet post-World War .I return to' autarchy
coincided with its Cultivation bf: a very intense relationship with Eastl
ern Europe. While there is much that is irrational about the CMEA
trading bloc, it nonetheless does represent a relatively high: degree of
interdependence for the Soviet Union. The Soviets consciously forced
the East Europeans to organize their economics around Soviet. raw
materials. For example; Polish and Czkch'steel mills were located and
designed to process' viet' iron ore and almost all of 'Eastern Eurbpe
came to depend on Soviet oil and. natural gas. To accommodate these
needs, 'the Soviet 'Union built up extra capacity and supply facilities
In turn, the Soviet 'Union'agreed to cbnsume much of the industrial
output of its East Euiopeanu allies. Generally this has resulted in a
higher dependence'by 'the East'Europeans on th&eSovietViion thanvice yersa 'sNevertheless, it has involved the 'Soviet Union insome
highly intricate relationships that were new and novel.'

It is intriguing therefore that the Soviet Union 'now seems' to be
seeking to restrict its' ties With Eastern Europe' in favor of more ex-
tensive trade with the capitalist world: MurLch .of this change 'stems
from the Soviet realization: that it had to turn to the capitalist world
to obtain the 'new post'World'War II technology it needed to keep :'p'
industrially. East European industrial products were no' substitute.
In order to pay 'for these Western imports 'the Soviet Union soon
realized it would also have to export to the West. The only' items thai
seemed salable were 'raw materials. Soviet authoritied quickly dis'
covered that it would not be enough to export only the surplus avail-'
able.after the satisfaction of Soviet domestic needs and the sale to
traditional importers in Eastern Europe and the developing countries:I
Even as far back as the mid-1960's, Soviet economists began to warxl
the East. Europeans that they.Ahould start looking elsewhere for raw
material supplies. Implicit in.this warning was the realization that'
the Soviet Union intended to divert these products instead -to th4
hard-currency pountries.2 3 These urgings assumed an especially.ih-
sistent note as the' Soviet Union found itself riding the crest 6f the raw
materials boom. which was set, off by the. Yom Kippur.oil embargo.
Attracted' by the sudden jump in prices, the Soviet Union actively
sought to maximize its profits and participate in the market'systemii
just as any red-blooded profit maximizer in a capitalist'country-would.
In some instancs they- raised their asking price of 'oil from about $2.30'
a barrel to -at least $10.00 a barrel nd in, some, cases to as much 'as'
$18.00 a barrel.2 " " , '

- volkov, "Strnktura vzaimnol", pp. '10. 12: G. Prokhorov, "kirovala sistema'sotslallzma I osvobodlvshlesla strany", Voprosy Ekonomiki, November 1965, pp. 84, 85;0. Bogomolov, ."Khozlalstvennye reformy I ekonomicheskoe sotrudnlchestvo sotslalls.tlchesktkh stran", Voprosy Bkonothiki, February 1966; pp. 85, 86; M. Sladkovskll, "XXIIs'ezd KlPSS I Oproblemy ekonomicheskogo eotrudnlchestva sotailsticheskikh' straulVoiwoszi Ekonotmiki, April 1966, .~ .. tsalslbI kkh trn1
U Marshall I. Goldman. "The Oil Crisis: In Perspective-the Soviet Unlon" ,oedalue,Fall 1975, P. 129.
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The East Europeans got the message. Whereas some countries such
as Czechoslovakia were at one time wholly dependent on the Soviet
Union for their crude oil and much of their refined oil, by 1970 even
Czechoslovakia had begun to import from other sources, mainly in the
Middle East. The Soviet Union still supplied the bulk of the East
European needs, but whereas East Germany depended on the Soviet
Union for 94 percent of its refined petroleum prior to 1972, by 1973 it
received only 81 percent. Over the same period the Czechs moved
from 100 percent dependence on the Soviet Union for crude oil to
92 percent."

C. Exports

Of course the Soviet Union can always induce the East Europeans
to expand their purchases of Soviet petroleum and other products
again. Moreover, if it is just a question of selling raw mate-
rials, the Soviet Union can probably redirect its product away from
the capitalist world without any great loss. Indeed in evaluating the
Soviet export policy for signs of whether or not the Soviet Union is
becoming linked more intricately into the world market system, the
main criteria should be not only the absolute volume of exports but
the size of investment made by the Soviet Union in order to honor
these export commitments. In particular are the Soviets continuing to
put new resources into these projects and are these investments the
kind which cannot be converted to alternate domestic purposes?

There are several signs that the Soviet Union is basing some of its
export policies on the premise that this will be a long-run not a short-
run policy. One is the way the Soviet Union behaved during the oil
embargo itself. As we saw, while Soviet political officials sought to
prolong the Arab embargo, Soviet economic operators acted like any
businessman with oil to sell would have. The Soviet Union showed no
hesitation in selling to the United States and the Netherlands despite
the fact that both countries were the main object of the oil embargo.
In this instance at least, the profit potential outweighed the political
reward from honoring the embargo.

Nor was the Soviet action during the oil embargo unique. There are
other signs of a fundamental change in attitude and practice, par-
ticularly in the way the Soviet Union is moving to sell its raw mate-
rials. For example together with some European investors, the Soviet
Union has formed a large oil trading company called Nafta. Nafta in
turn has built a large oil storage terminal in Antwerp, Belgium with
a capacity of about one million tons. This terminal ships petroleum
to buyers 'all over Western Europe and the United States and in turn
has set up its own network of wholly owned and financed filling sta-
tions. There is also a Nafta in the United Kingdom which is seeking
to expand its service station network. There was even talk for a time of
building a refinery in Belgium and in the United States. It is un-
fortunate that the refining projects have now lapsed since they would
have increased the Soviet stake in continued East-West trade. Con-
sequently for the time being the Soviet investment in overseas petro-
leum operations is still too minor to cause the Soviet Union to worry
about its vested interests. Yet the Soviet involvement in foreign busi-

2; Ibid., pp. 136-7.
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ness operations is growing. Now that all the countries of Western
Europe and even the United States seem hospitable to the importation
of Soviet raw materials, the Soviet Union appears to be moving to
take -advantage of the hard-currency opportunities that were fre-
quently closed to them as recently as 1971.

Besides Soviet involvement in international oil operations, there
are many other overseas investments that also suggest a growing
Soviet participation in world commerce. For example, the Soviet Union
has established an extensive network of overseas banks. Led by the
Moscow Narodny Bank in London, with assets exceeding $2 billion,
the Soviet Union also owns banks in Paris, Teheran, Frankfurt, Beirut,-
Singapore, Kabul, Zurich, Vienna, and Luxembourg. In addition, the
Soviet Union has opened up foreign affiliates in such diverse fields
as the sale and assembly of automobiles, the sale of tractors, machine
tools, watches, timber, chemicals, computers, laboratory equipment,
and insurance.26

Some of these operations date back to before World War II, and in
the case of London Moscow Narodny Bank, to before the revolution.
Obviously the existence of Soviet multi-national corporations before
1950 did not prevent the Soviet Union from relapsing into autarchy
when Stalin wanted to. Nonetheless, the number of such ventures has
multiplied since the 1960's and continues to grow yearly. Moreover,
some of them are becoming increasingly involved in highly sophisti-
cated transactions and investments that suggest a gradual interweaving
of economies.

An example of a more recent, sophisticated investment is the expan-
sion of the Soviet tanker and general merchant marine fleet. These
ships can be used for little else than foreign trade. Moreover, the
rapidly increasing size of 'the fleet indicates it would be hard to utilize
these ships at full capacity if shipping were limited only to com-
munist or soft-currency countries. The Soviet Union has now become
a shipper to be reckoned with, not only in the Baltic and Mediter-
ranean, but in the Pacific. Furthermore, it has invested in an elabo-
rate container operation that, in part, is focused largely on either ex-
ports or transit freight for foreign shippers. It is true that the Soviet
Union can use the container carriers domestically if need -be within
the Soviet Union itself to move freight. But already in 1974-75 a
specially designed port at Nakhoda, built with Japanese assistance
was handling 70,000 containers a year, both incoming and outgoing.27
Having realized the hard-currency potential in such an operation, the
Soviet Union is now engaged in opening a second container facility
at Port Vostoclny on Wrangel Bay that will handle an additional
60,000-70.000 containers a year. Most of these containers are now
going to Tokyo, but the Soviet Union is also seeking to establish reg-
ular service to Manila and Hong Kong.28

In the same way, the Soviet decision to build the Baikal-Amur Rail-
road (BAM) reflects the new Soviet "export imperative" -as John
HTardt has put it. Granted that this route which parallels the Trans-
Siberian Railway has strategic significance since it is much further
from the Chinese border, the outside observer is still struck by the

26 ('o!dmnn. Detente and Doilars. pp. 298-~300.
27 Vodny Transport, Nov. 22, 1975, pp. 2-3.
28 Ibid.
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fact that the territory and raw materials that it is opening up in East!

Siberia are much closer to the export markets of Japan ani the Pacific,
than those of Moscow and central Russia.

Some of the pipeline construction and electrical grid projects ex-,
tending outside the borders of the Soviet Union involve the same)

type of outward orientation. This applies particularly to the billions
of dollars the Soviet Union has invested and is prepared to invest in;
pipelines and processing facilities to supply natural gas to Western,
Europe, Japan, and the United States. By 19S0, the Soviet Union will.

probably be the world's largest exporter of natural gas. Most of thej

financing so far for the export pipelines has come from companies and-

governments in Western and Eastern Europe. However, $25 million-,
each has also'been lent to the Soviet&Union. by banks in JapaiI and the:

United States for development of the Yakutia gas field. There is the;
prospect of $100's of million more to come.

As with petroleum, the Soviet Union could probably-adjust if it de-.

cided to disconnect the gas -pipelines, particularly since a good part of

the collateral (-the pipelines themselves) lie within-Soviet borders.'

There is probably not much the lenders could do to force Soviet repay-)

inent if such pressure was ever necessary. But cutting off the flow of:
-as would be disadvantageous and wasteful for the Soviet Union.,

Some of the natural gas fields are so remote from Soviet population:
centers, particularly those being developed in isolated regions like

Yakutia, that these gas fields and pipelines only make sense if devel-

oped for an export market like Japan, Western Europe or the United,

States. For the same, reason, if the -Soviet Union should commit itself
to the building of a liquefied gas plant at the end of those pipelines,
the plants even if financed in large part by the United States and.

Japan, would still tie the Soviet Union into an on-going relationship-
and force upon them a vested interested in continuing their exports..
Located where they are, the $500 billion LNG conversion plants would.
not be much good for anything else, especially if the Japanese and the

United States retained ownership and control of the $125 million
pressurized and refrigerated tankers which are needed to transport

the LNG.
The Soviet Union not only has pipelines going out, but pipelines'

coming in. The Afghans for example have -been supplying about 3-

billion-cubic meters of natural gas a year and the Iranians about 10

billion cubic meters. By 1980 the Iranian total will more than double..
This increase is part of a complex deal whereby the Soviet Union will
use the Iranian natural gas inside the U.S.S.R. and send a- like amount.

of its own- natural gas (less a transit fee of- about 20%) to Western.

Europe. Obviously a suspension of Soviet gas exports might well pre-,
cipitate the suspension of Soviet gas imports. In such a case because
the pipeline network so far is not completely interconnected. the'

Soviet Union would find itself with gas surpluses in some parts of the
country and gas deficits in others. The decision both to export and.
import natural gas is a bit more complicated than the petroleum pipe--
line arrangements. Such intricate dealings increase the- -pressure on.

the Soviet Union to maintain a continuing involvement in a world
economv.

One of Armand Hammer's agreements is designed with' the same

purpose in mind. To maintain Soviet -interest in the success and re-
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payment of his project, Armand Hammer has designed his contract
so that not only the American side but the Soviet side as well will re-
.eeive the product. Thus the Soviet Union is to supply Occidental
-Petroleum with 1.5 million tons of ammonia and 1 million tons of
-urea and 1 million tons of potash a year, while Occidental in turn will
supply the Soviet Union with 1 million tons of superphosphoric acid.
Each side thus can exercise leverage on the other in an arrangement
that commits both sides for at least twenty years.

All too often however, it seems that the Soviet side negotiates deals
whereby it is no longer dependent on the Western contractor once he
turns the key. As in the case of the Germans, French and Italians who
have financed the natural gas pipelines to the west, it is the Western
partner who puts up the cash and equipment in advance and who
then must wait for his repayment in kind. If anything such arrange-
ments tend to increase the reward for default. Of course such a default
would hinder the prospects for financing in the future.

In some instances however, even though it appears that the Soviet
Union has most of the bargaining advantage, the U.S.S.R. may still
be faced with enormous pressure to keep up its good relations with
the capitalist world. For example if there should be a default, this
would hinder the prospects for financing in the future. Moreover, many
of these factories inside the Soviet Union are being built with excess
capacity intended for export. The danger however, at least in the short!
run, is that the Soviet market is usually so starved for goods, that it
can absorb most products a factory might be forced to divert. Never-
theless over the years the Soviet TJnion has begun to develop an eNcess
capacity in some goods which thus far it has indeed exported. Among
the products it exported in 1974 were 940,000 cameras, 15.7 million
watches 790,000 bicycles, 370,000 T.V.s, and 1.3 million radios.

D. Technology

There is also reason to believe that given the different nature of the
new technology the Soviet Union is currently purchasing, the Soviet
Union will find it more difficult than it has in the past to isolate itself.
Unlike the technology of the 1930's, and the 1940's, the technology of
the 1970's is far more complicated and faster moving. While the Soviet
Union managed to do without an on-going flow of foreign spare parts
in the past, the technology then was simpler. Today much of it. par-
ticularly in electronics, computers, and chemicals, is more complicated
and harder to duplicate without the proper infrastructure. Moreover,
if the Soviet Union ever hopes to become competitive, it will not be
enough to duplicate the existing facilities. The Soviet Union will have
to maintain a current flow of new parts and new technology as well
as of spare parts.

The need to update technology and processes is never ending. At
the minimum this requires a continued flow of personnel, parts and
methods. Unless technological Drogress in the West ceases, the Soviet
Union will have to involve itself in some sort of perennial exposure and
renewal. Isolation and stagnation would stop the process. If the Soviet
Union is to keep abreast, it must continually upgrade existing pro-
cedures and factories with new purchases and send Soviet specialists
overseas and invite foreign specialists to the Soviet Union. Another
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possibility is that the Soviet Union may eventually decide to do as
some of their East European colleagues have done. Some East Euro-
pean nations have joined with capitalist corporations to form on-going
joint production relationships. While the Soviet authorities are un-
likely to go so far as to agree to share equity with the foreign com-
panies as the Eastern Europeans have done, the Soviets have been
considering other arrangements that would permit a continuing up-
dating of technological developments in the West in exchange for
some royalty sharing other incentive arrangement. While it is un-
certain when or if such agreements will be signed, the Soviets are
taking such proposals seriously enough to authorize the deputy min-
ister of foreign trade, V. N. Sushkov, to mention them in the February
issues of Vneshniaia Torgovlia.29 iHe specifically cited negotiation for
the manufacture of automobile parts and clothing. It would seem from
the automobile parts negotiation at least that the factory if constructed,
would have an export capacity built into it that could not be absorbed
by the relatively small domestic market, at least in the short run. This
tendency is further reflected in Premier Kosygin's speech to the
Twenty Fifth Party Congress. Kosvgin suggested that the USSR
would develop special export-oriented industries.30

Given the need for. such an on-going involvement in a growing-num-
ber of areas, it will prove to be increasingly difficult to terminate
interchanges of technologies and technicians once started. Of course,
such an assertion must be made cautiously given the fact that such a
break would probaby have looked equally improbable in the 1930's.
But there does seem something different quantitatively in what is hap-
pening now. For instance American and Western exporters have begun
to obtain access to the final Soviet user, not only at the industrial
ministry level, but in an increasing number of instances, at the enter-
prise itself. Not all Soviet enterprises are quite so fortunate, but what
is remarkable is that so many compared to previous practice do manage
to break through the barrier of the Ministry of Foreign Trade. More-
over there seems to be a much greater interchange of technical person-
nel than before. This refers not only to the number but to the degree of
those involved. It would be rash to argue that the large numbers have
brought about a qualitative change as well, but that remains a possi-
bility. In any case the numbers are impressive.

In contrast to the few dozen foreign specialists who were sent by the
Ford Motor Company to work at the Gorky Automobile plant in the
1930's, "about 2.500 Western personnel" was sent to help construct the
Zhiguli plant at Tolyatti.30 In a more recent instance, as many as 500
Soviet engineers passed through the Pullman-Swindell offices in Pitts-
burgh in the process of completing the design work for the Kama
River truck plant. There are now 50 Americans working at and living
in the Kama River site. Other companies have been involved in similar
exchanges. American offices have been opened in Moscow and Soviet
offices such as the Kama River purchasing office have been opened up
in New York and Pittsburoh. Although -no contract has been signed
yet, one American company has been approached by Soviet officials to
build and help operate a massive paper complex that would involve

= Foreign Trade. February. pp. 10-11.
so Sotsialisticheskala industria, March 2, 1976, p. 3.
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the stationing in the U.S.S.R. of a technical group consisting of 100
American specialists plus their families. The contract is tentatively to
be set for a five-year period of time. Such projects do not involve equity
but expertise. In the same way Soviet officials have come to reconcile
themselves with 'the need for on-going servicing and adapting of such
highly technical products as computers. Allowing for such long-term
contact is indicative of the new recognition by Soviet officials that
turnkey projects involve more than just one turn of the key.

III. CONCLIUSIoN

What the combined effect of all these various factors will be remains
to be seen. The Soviet Union is allowing itself to become more inter-
twined into the world economy. No one move by itself has been all that
far reaching, but the totality of these processes in recent years and in
years to come, may eventually bring about a qualitative change. As of
now the U.S.S.R. may still be able to extract itself without too much
trouble, but it is clear that if the present trend continues, the cost of
severing ties with the West will mount rapidly. For example initially
the U.S.S.R. did not buy as much feedgrain in 1975 as it should have.
This necessitated the premature slaughter of at least 14 million pigs,
about 20 percent of the herd. This show of independence proved to
be too early. Ultimately to prevent additional slaughter, the Soviet
Union found it necessary to reenter the market in late April 1976 and
supplement its initial large but obviously inadequate purchase. The
same type of phenomena is likely to occur if in the future the Soviet
Union decides to cut itself off from an adequate flow of Western tech-
nology and interchange. The Soviet Union will need this interchange
to continue to use its new sophisticated technology such as computers,
copiers and chemical and electronic equipment. This is the inevitable
result when the Soviet Union involves itself in economic activities
which necessitate continual interchange with foreign countries.

Based on the record to date, there is strong evidence to indicate that
the Soviet Union may already find itself interdependent. Thus they
have maintained their commitment to trade actively despite what may
have been some of the most trying and embarrassing aspects of inter-
dependency. Certainly if they had wanted to, in the last few months
Soviet leaders could have found adequate excuse for returning to
autarchy. The passage of the Jackson-Vanik and Stevenson Amend-
ments probably did anger some Soviet leaders into calling for a cessa-
tion of trade. Indeed imports from the United States did fall slightly
shortly after the passage of this restrictive legislation. Nonetheless
Soviet foreign trade continued at a high level throughout the rest of the
world and subsequently by late 1975 even imports from the United
States rose and reached a new record. They not only exceeded the levels
in 1973, but were second only to the purchases made in Germany.

Similarly the valuta crisis of 1975 and the embargo imposed on
American shipments of grain to the Soviet Union mihrt have led the
Soviet Union to withdraw from world markets as it did in the 1930's.
But the Soviet Union endured.

If they can endure adversity as well as they have, then it seems
reasonable to assume that if something resembling a d6tente-like
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atmosphere prevails in the future, Soviet leaders are likely to expose
themselves to more and more of these dependency-like situations. That
assumes, of course, that the non-Communist economies of the world
will continue to prosper both in terms of standard of living and tech-
nical achievement. As long as the Soviet Union perceives that a gap
exists, it will probably continue to turn to the West for the products
and technology needed to pull the Soviet Union abreast. The longer
this process continues, the harder and more costly it will, be for the
Soviet Union to return to autarchy.
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I. INTRODUTCTION

One of.the.clssic problems for any R&D policymaker is the proper
composition of his R&D portfolio. Three important aspects of this
choice involve: (1) The balance between relatively predictable short-
run, versus more speculative,, longer-run, efforts to improve the tech-
nology of some process; (2) the balance between in-house expenditures

* to solve a problem and acquiring technology from outside; and (3) the
choice between competing paths to the solution of a given problemn
which are more or less comparable in the time horizon involved. These
are aspects of R&D behavior in the USSR which have not been ex-
amined extensively, and I want to use this article for investigating
them in the concrete case of R&D. management in the Soviet energy
field. The first task is to explain the nature of the choices more fully
in the remainder of this section. Section 1I will describe in these terms
some concrete R&D policy-choices which the U.S.S.R. faces in the
present energy situation. Section III will attempt some interpretations
of how these policy choices are made in the energy sector, both on the
basis of the lines being followed currently and on the basis of some
*earlier examples.

1. In seeking technological progress, there is usually a choice be-
tween what might be described as incremental improvements along a
well established technical line, and more fundamental breakthroughs
involving new concepts and principles. The former approach is usually
susceptible to tolerably accurate projections of cost, timetable and
degree Pf improvement in performance. This approach may suffer,
however, from declining rates of.improvement and may face some

* upper limit on the performance levels achievable. Thus the gains from
raising the s~team conditions at which ttirbogenerator units operate are
fairly predictable, the conditions making them possible are understood,
but the gains from, additional reheats and: higher temperatures and
pressures, get smaller as this direction of improvement is pursued.,

*Professor of economics. Indiana University..
'FPC: National Power Survey: Energy Conservation, The Report and RecommendatioIns

of the Technical Advl8ory Committee on Conservation of Energy, December 1974, Wash-
lngton, D.C.
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The second approach usually involves a shift to new principles, as from
use of a steam turbine prime mover alone to thermodynamic cycles
which combine magneto hydro dynamic generators or gas turbines
with steam turbines. Any given line of technological improvement
might be thought of as following a slow adaptation that enables it to
take advantage. of and fully occupy some technical-economic niche.
"Niche" is here to be understood in such terms as relative input scarci-
ties or scale of application. Chaniges in this environment niche may
make it necessary to go over to some quite different technology.

The distinction made here parallels somewhat that between basic and
applied research, though even the long range approaches are likely to
be based on some already discovered property or principle. Thus an
approach to large scale power transmission utilizing super-conductivity
is based on a well-demonstrated physical phenomenon, but the em-
ployment of this principle will have to involve a wide search for
knowledge how the phenomenon varies with kind of conductor and
temperature.

Exploiting a familiar tactic to improve technology is often justified
by its predictability, but whoever is managing the overall program
should also be buying insurance against changes in the environment
and knowledge to improve the predictability of alternative approaches.
The two may also differ regarding the possibility of a trade-off be-
tween time and resources. For the more speculative approach a way
may have to be felt out slowly along a branching network, and it may
be impossible to shorten the process just by throwing resources at it.
But in pursuing established principles, it is often possible to accelerate
progress by trading resources for time.

To properly understand the problem posed by the alternative strat-
egies, it must be recognized that there is likely to be a spectrum rather
than a dichotomy, and that the real problem is not just to achieve an
optimal balance at a given time, but a need for dynamic management.
It is necessary to decide when a long range speculative approach has
either shown enough promise to justify moving on to the next stage or
sufficiently discouraging results that it should be terminated. Similar
decisions are required to carry it on through experimental pilot plant
stages and finally to its introduction into the economy.

2. In relation to national R&D policy, the inside-outside choice
means domestic development versus borrowing from abroad. For the
USSR this choice is importantly colored by the fact that it is gen-
erally behind other countries technologically on a broad front. When-
ever Soviet R&D managers are considering the type' of improvement
based on incremental change, the technological stage to which they
aspire is likely to be available through borrowing. If the USSR needs
improved compressors for gas pipeline operation, it could get them
from abroad instead of' developing or improving the domestic product.
It is much less likely to be possible to do this for the other type of
change, and countries not too far outdistanced by the front runners
may have almost as favorable prospects as the advanced countries for
making a breakthrough in pursuing novel approaches.

Borrowing shortens the waiting period and diminishes uncertainty
beyond even resort to domestic exploitation of a proved tactic. It does
not eliminate delay and uncertainty entirely because there is a prob-
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lem of absorbtion, and it may be necessary to maintain indigenous
R&D effort in the relevant teclmology to be able to adapt and diffuse
the borrowed technology. There are costs in acquiring technology by
transfer from outside and the issue is how much saving can be realized
in domestic development efforts. How transferable such saved re-
sources are will usually be important in this choice, and R&D resources
that have failed in matching technological innovations made outside
may not be easy to utilize effectively. In particular they may not be
suitable for work at the farther horizon.

3. A third problem is that of allocating resources between competing
alternatives. Even when one is thinking in terms of a given time hori-
zon and the utilization of a given principle (say power from fusion
by the end of the century) there are likely to be competing concepts
that can be followed. As Academician Artsimovich is reported to have
said about fusion research, "It is still unknown on what branch this
golden apple will grow." (Vestnik ANSSSR, 1975:2, p. 30.) Within
the portfolio, therefore, the effort at any degree of speculativeness
requires a decision as to whether there should be competing programs
and institutes, and how resources should be allocated between them.

These problems are inherent in all R&D policy planning, but they
appear to be especially prominent in the energy sector. The next sec-
tion of the paper describes in these terms some of the R&D issues which
Soviet planners find themselves facing as they analyze the current
.energy situation, i.e., some of the "tasks and issues" in energy R&D.

II. R&D CHOICES IN SOVIET ENERGY

The energy problem in the Soviet context differs somewhat from the
way it is seen in the United States, but expressed in the most general
terms it is the same, i.e., to take action to increase (or conserve) energy
supply at as low a cost as possible. Some important choices at the
strategic level are what level of foreign trade in energy products
should supplement domestic production or consumption; the choice
between increasing primary energy output versus increasing the effec-
tiveness with which energy resources are used; and for any given level
of primary energy output, what balance to strike among competing
sources such as coal, natural gas, oil, nuclear and hydroelectric power.
The choice among these alternatives is complicated 'by uncertainties
about cost, growing out of uncertain rates of technological change that
will occur as a consequence of R&D programs already in operation
or newly undertaken to improve technologies or develop new ones.
These changes will take place not only in the teclmology of discovery
and production, but also in transport and utilization. To be concrete,
the increment in Soviet energy output in the Tenth Five Year Plan
will come mostly from Siberia-to the extent of almost 90 percent.2

Utilization of this output in the European part of the USSR will re-
quire novel or significantly improved transport technologies, such as
the cooling of gas for transport and development of long distance high
voltage power transmission. The use of Kansk-Achinsk coal will in-
volve changes in utilization teclmology, since without the development

2 This section Is based mostly on data in the "Guidelines" as reported in Ekonomicheskaia
Gazeta, 1975: 51. with additional detail on the minor sources from the early 1976 issues
of the branch journals.
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,of processes for converting. this low-quality lignite to a product with
:higher heating value it is not transportable, and even its. use in mmne-
;mouth power plants has not yet been mastered. l

Much of the growth in Siberian energy output could be achieved on
the basis of current technology, but the magnitude of the output in-
creases, and the impact of the novel elements is such that this would
take far too long and involve unacceptably high costs. It would be
possible to mine Siberian coal in mines much like those now in use, but
the planned increment of almost 100 million tons is so large that the
new mines ought to be exploited with much better equipment than
that now used. The size of gas flows is such that a decision simply to
replicate current pipelines would mean very large construction outlays
including very large inputs of steel for pipe. Hence there is a strong
motivation to introduce new technologies that will raise throughput
of a given size line. The transmission of the amount of power intended
to be produced at coal based plants in Siberia to the European USSP,
at the upper voltage limit now mastered on long distance transmission
lines (750 KV) will be far too costly, so it is necessary to move to a
higher voltage level. To use that coal only at mine mouth so that its
energy output would be available in Europe only in the form of electric
power is too confining, so there is a strong inclination to develop
lprocessing technologies to make the coal shippable as a solid or liquid
hiel as well. The Tenth Five Year Plan guidelines envisage a sig-
nificant shift to hydroelectric plants and to nuclear power in the con-
struction of new capacity. (Each are to account for about 20 per cent
of new capacity in the quinquennium.) The hydroelectric alternative
does not involve significant technical breakthroughs, but the shift to
nuclear plants does involve a considerable R&D effort. The Russians
have developed several types of nuclear powerplants, but there is a big
technological problem to be overcome if nuclear power is to take on
the important role assigned for the 1976-1980 period. Much of the
capacity installed so far has been essentially tailor-made and the cal-
culations justifying a rapid shift to nuclear power involve big econ-
prnies from large scale production of equipment for nuclear stations.
As the Minister of the industry producing the equipment says, "serious
qualitative changes will occur in atomic machinebuilding with the
transition to series production of larger unified power equipment for
nuclear blocks of 1-1.5 GW capacities." (V.V. Krotov, in Ekonomiche-
skaia Ga-zeta, 1976 :15, p. 5.) In other cases as well Soviet planners are
quite candid about the fact the the guidelines for fuel and energy pre-
suppose successful solutions to significant R&D problems.

For the conservation alternative, some of the choices are among alter-
native ways to improve fuel efficiency in thermal power generation.
Some possibilities are MHD generators, gas-steam turbine cycles, and
the design of more economical equipment for heat and power combines.
Some of these lines of energy conservation are less dependent on tech:
nological leaps than on responsiveness to altered price and incentive
signals.

The kind of R&,D tasks that need to be done at a somewhat lower;
less strategic, level can be illustrated with a samDle of technological
issues taken from each of the energy branches. There is no point in
trying to make an exhaustive inventory, but it will be helpful to
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describe 6nag'h examples to provide a concrete idea of what tlih man-
agers of energy R&D'are'up against.

In oil and gas exploration and development the major technological
fneeds are improved drilling, improved recovery, offshore exploration
and production technology. These illustrate the theme of competing
technologies-if it were possible to drill deeper, develop offshore pro-
duction, get more recovery it would be possible to avoid the kinds of
improvements that will otherwise have to be made in finding, trans-
porting and producing Siberian oil and gas. Exploitation of offshore
potential is a case where foreign borrowing is an obvious maneuver to
bypass the poor performance domestic R&D efforts have achieved, but
there are many other such cases all across the spectrum of oil explora-
tion and development technology.

Gas transport and storage is viewed by Soviet officials as in need of
complete technical re-equipment. Here too, there are many possibili-

ties for skirting the weaknesses of the domestic innovation process by
importing foreign technology, and indeed gas transport is one of the
areas where the decision has often been to do so, by importing pipe,
compressors, and gas processing equipment. But gas transport is prob-
ably most interesting as an example of the balance between pursuing
tiaditional routes to technical progress versus thinking farther ahead.
Gas is simply very uneconomic to transport in comparison with liquid
fuels, and involves very large capital investments. So far, larger
throughput capacities have been achieved by increasing pipe diameter,
compressor station horsepower, and pressures, and by building addi-
tional lines on a given route. These tactics all exhibit falling returns
to further extensions, .and there is now much interest in sending gas in
liquified form.3 The throughput capacities of such pipelines would be
so large as to make them suitable only for very large flows, but exploi-
tation of Siberian gas will generate such flows and such a technology
offers the possibility of big sarvings. But from an energy point of view
liquification is very wasteful,-and to be economical it needs to be de-
signed as part of an energy system, rather than merely as a transport
t~echnolo y. Some way needs to be found to use the heat rejected at the
compression end, and to use the cold at the regeneration end. Such
pipelines also require new kinds of steel, cooling equipment, and much
else. So there would seem to be a problem of balancing effort toward
developing such a technology against effort intended to extract the last
possible gains within the present technological framework. These could
include internal coating for pipes, new grades of pipe that can both
save steel and permit. higher working pressures, cooling the gas
slightly, and more reliable turbocompressors to permit capital savings.

In coal mining, the routes toward saving current inputs (especially
labor) and in minimizing the investment requirements needed to meet
output expansion targets are basically to increase stripmined output
beyond its share of 31.7 per cent in 1975. and a thoroughgoing tech-
nical re-equipment of both strip and undIerground mining. These are
to some extent alternative possibilities; implying different allocations
of effort in research and development. The Soviet planners have a

3This argument Is eloquently developed In a pair of articles In the' 1975 :5 Issue of
Ekonom ika i organizatsiia promiyshlennogo proizvodetva-V. A. Smirnov, '!Gazovala pro-
nmyshlennost," and 0. M. Ivantsov, "Ekonomika szhlzhennogo prirodnogo gaza."
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strong preference for the expansion of open pit mining in Siberia as
the answer because it is the bold new step into the unknown, that does
not involve the problems, of dealing with existing organizations and
personnel, and adapting technical change to a great variety of situa-
tions. But expansion of strip mines involves some significant gambles
in achieving technological breakthroughs. The USSR has never fully
realized the great economies of scale possible with the use of larger
equipment in strip mines. Soviet excavators and trucks are relatively
small, for example, the largest Soviet truck used in open pit mining was
for a long time 27 tons compared to truck capacities of up to 150 tons in
the US. A few 40 ton trucks were introduced in the last years of the
Ninth Five Year Plan (Ugol', 1976:2, p. 38). The average shovel size
for excavators in the Kuzbass in 1972 was only 3m3 (Ugol', 1972 :8, p.
27), compared to 5-6m3 in the US, and the largest Soviet excavator
has a 35 cubic meter bucket (Ugol', 1976:2, p. 35), compared to a US
model with a 170 cubic meter bucket (Bituminous Coal Facts., 1972,
p. 14). If the large new open pit mines are to improve on the extremely
low labor productivity now characteristic of Soviet coal mining, much
larger equipment will have to be developed.

For electric power, the strategic goals are to reduce construction
costs per KW, improve utilization of capacity, reduce the heat rate.
These depend on improved equipment and on fuller integration of
stations into systems, which in turn depends on automatic control
and on high voltage transmission. More will be said about the first
three in the next section, but it is apposite here to note that the trans-
mission task is a striking example of the need to balance short and
long run approaches. These are discouraging penalties in pursuing
the present strategy of raising voltage to reduce line losses. As voltages
rise, the problem of insulation increases, and the capital investments
become very large. The towers must be higher and the conductors
farther apart, to maintain air insulation between conductors and be-
tween the conductors and the ground. At the same time the size of
the corridor must be increased. These relationships lead to a maximun
economical capacity for a line, and to handle really massive transfers
from Siberia to Europe, such a line will have to be replicated several
times over. The design capacity for the proposed 1500 KV DC line
from Siberia is 6 gigawatts, i.e., the same as the capacity of the large
mine-mouth station to burn Kansk-Achinsk coal. (Energetik, 1971:3,
p. 8.) The eventual capacity for the Siberian coal-based generating
complex is to be about 70 gigawatts. Academician V.I. Popkov, one of
the most noted Soviet scientists in this field, asserts that following
the present line can only lead to a dead end. The alternative is a move
to some very high capacity alternative such as gas-insulated conduc-
tors,. waveguides, or superconductive, cryogenic lines. (Vestnik
ANSSSR, 1967:5) But that technology is still at the purely conceptual
and experimental stage. The issue is again how to spread research
resources between expansion along the traditional path and the search
for a breakthrough on the novel path.

These are only a small sample of the technological tasks that will
have to be performed to carry out plans for the fuel and energy sector
in the coming years. The purpose in describing them has been mainly
to illustrate some principle points concretely, i.e.,. that the level of
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technology in the Soviet energy sector is sufficiently backward that
Soviet planners can think of technological transfer as one alternative;
that they must think beyond the time perspective of the current FYP
base for more radical breakthroughs; and that they have competing
alternatives among which they must allocate their effort for solving
some of the technological requirements. The next section undertakes
to explain how these choices are made, and in the process will add to
this list of specific technological tasks and issues.

III. DECISIONMAEING APPROACHES

*What can be said about how the three basic choices described in
Section I are handled in the Soviet context? At one level it is simple
to state how these choices should be made-given information on alter-
natives and a choice criterion, the matter is easily settled. The domin-
ant feature of economic choices about R&D, however, is that infor-
mation is not given, that uncertainty is inherent in the situation.
The simple answer to this dilemma is to mask uncertainties with fore-
casts, and optimize on the basis of those forecast,4 while allocating
some resources to reduce the range of uncertainty. This process must
be repeated over and over as experience and new knowledge changes
the forecasts. At this level of generality, Soviet discussions of energy
policy and the associated energy R&D policy seem eminently sensible.
The planners are fully appreciative of the problem of uncertainty,
the need for revisions of forecasts, the importance of creating a back-
log of information that can improve decisions as time passes. Aca-
demician Styrikovich puts it well in his discussion of optimizing en-
ergy decisions:

While choosing the most probable variant of the energy balance it is neces-
sary to make provision for small expenditures to support the possibility of a
timely transition to a less likely variant if time shows that development goes
in that direction. . . . Long term calculations, even though imprecise, are never-
theless exceptionally important, since only they make it possible to plan sci-
entific research aimed at far-distant goals, which require a long period of time
for their conduct. . . . It is natural that work on optimizing the development
of the fuel and energy sector should have a continuous character, correcting
calculations as the prospects for the development of technology and new scien-
tific discoveries become clearer.6

The problem is how to operationalize these commonsense ideas. Also,
our experience with Soviet descriptions of how planning works sug-
gests that there is always a more complex and less coherent reality
behind any superficial general description. So we will proceed to two
levels, both giving some idea of the planning approaches and ma-
chinery for these decisions and looking at some actual cases that sug-
gest the kind of problems encountered in making them work.

A. Modeling and Foreca,8ting.

The basic approach in Soviet efforts to chart energy policy is model-
ing. In particular, energy is the sector where linear programming

4 No attempt will be made here to go Into the substantive Issues of this process-i.e.,
what kind of variables are forecast, whether they are forecast as point values or distri-
butions, what an optimum means when variables are forecast as distributions, etc. Suffice
it to say that the Soviet literature Includes discussion of such issues.

6 in ANSSR. Oktiabr' i naouchnyi progress, Vol. 1, M, 196T, pp. 348-351.
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models have been applied in the USSR on the largest:scale- and' with
the greatest impact .on planning.6 The basic approach. is to forecast
cost or technology co-efficients and'demand, then.to choose sources,
transport modes, allocations by fuel among users and regions to minim-
mize cost.. The models may be run with variant assumptions about
costs and technology, to suggest the. areas of. technical progress most
important for reducing the total input bill. An exercise conducted by
the Academy of Sciences, the.State Committee on Science anid Tech-
nology, and a number of ministries and departments for example, dis-
tinguished between optimal,'cautious and inteimediate assumptions
about technical progress, showing the consequences of each for capital
requirements.'

Modeling may also be used to set technological goals. The people
responsible for testing alternative technologies for meeting peak needs
in -power generation (pumped. storage, gas-turbine plants, more sys-
tem interconnections -to; make surplus capacity available) set a
criterion that no proposed solution should raise cost more than would
addition of capacity in standard thermal stations. They thencalculate
a shadow price for the permissible capital investment cost per KW,
and examine -under what conditions various proposed new technologies
could meet this condition. 8

It is also possible to make forecasts in which technolo ical change
is treated as more or less exognebus, and there is a very arge 'Soviet
literature of this kind.

An especially instructive statement of the relationship of forecasts
and models to energy policy is found in an issue of Energetika i trans-
port (see 1974:3) 'almost wholly devoted to surveyingoverall fuel pol-
icy and the many technological trends that will have aii impact -on.it.
Examples of. surveys on more specialized aspects, of technology are
forecasts of changes in thermal power engineering, and boiler -tech-
nology in Teplo~vergetika, 1975 :5 and 1975:9. - -'-This forecasting and modelihn work is performed' and reviewed
in a great variety of Academy and branch NII's and Gipros (project
making organizations), the State Committee on Science and 'Tech-
nology, the Scientific Councils controlled by the Adadem'y and other
organizations,9 and the Scientific-techiiical Councils of the m inistries.-Some forecasts appear to constitute rather perspectives by knowl-
edgeable individuals, but most of the work iniVolves.rithei elaborate
institutional effo rts w vhich may include extensive surveys of foreign
experience,' lIarg scale 'data collection, labratory or-.com p'uter studies
fo r more technical issues.' Some may involve fairly extensive technical-econom ic analyses of alternative solutions on thae b sis o f. alternative
assumptions about prices, technical parameters, and forecasts'of input-
output',raiios: A typic cal ex-&m ple; is'a lfoiecast'of the e&on'6mic' areas

Soviet experience with energy modeling is described In detail In A. A. Makarov andL. A. Melentlev, fetody i8sledovanaia i optsmizatsff energeticheskogo khoziaistva, M, 1973,np. 2299--273. The'authors list 139 references to significant studies of this type,,coering allt he impp6tant energy branches7 Vestnilk ANSSSR, 1974: 2; Neffianji, 1975: 1, pp. -4-7; or Brseigetikai ttransport,
See for example Teplo t nia ika. 1971: 3. p. 4, or E. R. Sivakov, (ed); Tekhniko--ek'onomichesksia. vopfr ee troeshnostroenaa ea ergetilci, M,.9.72, 4pp0 40-45 .9
These scientific councils have responsibility' for reviewing scientific progress in, variousareas, pointing out the' possible implications- for new technology, and' recommendingresearch programs to follow them up. There Is, for example, a scientific council- in "scien-tific foundations fort the utilization' of super. conductivity In power -engineering' -wwhich

developed such a plan In 1972.
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of application for electric' motors' with superc6oiductive excitation,
based on data for a design in the stage of laboratory study at VNII
Energoinashihostroeniiai° 0

One finds abundant reflection in the Soviet literature of this institu-
tional and methodological machinery at work-the forecasts and
proposals'themselves,'description -of studies, summaries of discussions
at. the scientific councils, and the recommendation they adopt. What
does not come through at all clearly is much sense of the quality of
this forecasting and evaluation work, or, of the decision process. We
can only make' conjectures and deductions about these matters. One
general weakness is likely to be the failure to set up and evaluate
enough variants or subject projects and forecasts to serious and objec-
tive evaluations. One discussion of modeling says that compared to
the energy modeling in capitalist countries, Soviet researchers have
inadequate computer capacity to exploit its potential. (Makarov and
Melent'ev, op.cit.; p. 61.) And there are enough indications of mis-
tkken technology forecasts to' suggest that serious comunitments are
made on the basis of insufficiently tested ideas. - '

It is interesting, for example, to compare what was in the minds
of the 'technical experts in power engineering at the beginning of
the Seven Year Plan with what' later happened. One question was
what size and steam conditions should be employed for the next step
upward from the then standard 160 MW units. A number of sugges-
tions and alternatives were considered, but the basic idea 'was to go
for a,300 M unit using steam at 240 atmospheres and 5800 Centi-
grade. These conditions were chosen explicitly on the basis of a fore-
cast that it ;would be possible to build such equipment using perlitic
steels (Elektricheskie stantsRi, 1958:2, pp. 2-6). The forecast about
the properties. of the steel was seriously in error, and in the design
phase the steam temperature was lowered to 565°, then in operation to
5450 because the inadequacy of the steel led to excessive repair."

Errors in forecasting are inevitable in any system, but there are
strong~ hints' in. many of these cases of overoptimistic ,forecasts of the
technical level achievable given the quality of supporting inputs and
fabrication skills. Many of the early 300 MIW units performed very
badly, with low reliability and high fuel costs, and it has been sug-
gested that the decision 'to go with this model 'was taken on the basis
of too little knowledge and experience."'

The crucial 'questions remain obscure-how funding levels for long
range research are set;. the mechanisms by which forecasts get turned
into decisions about technological directions and'development commit-
ments; the process of reality testing by which a decision is made to
give up an idea; how a perspective is corrected in the light of growing
knowledge; how the judgment is made that the time has come
to choose a direction and move ahead. Perhaps the best way to get
some perspective on -these questions is to proceed to look at some
cases.

iE. R. Sivakov, PerspektivV raovitiia 4 effektivnost' elektroenergeticheskikh mashin i
sistem, M. 1973, p: 78-81.
.." Lennkov, 4AM.. -etal. S-pravochnoe ppeobfie telsoenergetika elektrichpskikh stantsii,

Minsk, 1974 and '1U.S. Delegation Visits Russian Facilities," Electrical World, Sept. 15.
1974. v. 70.

12 CTA. Directorate of Intelligence,; Comparison of Pooerplant Technologi and Costs in
the USSR and the, United States, Nov. 1965, p. 6.

73-720--7610
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B. The Long and the Short View

A simple deduction from the short time horizon characteristic of
.Soviet planning might be that one could expect a neglect of specula-
tive work on potential long range solutions. But such a working
hypothesis would be quickly rejected. Indeed due attention to forward
looking research may be the strong point of the system. The energy
technology sector exhibits many examples, such as work on exotic
:approaches to long distance power transmission; early work on under-
ground coal gasification; pilot plant experimentation with lignite
processing to produce high quality fuel as early as 1957; early and
continuous support of a breeder reactor in the nuclear program; the
extensive work on MHD, construction of an experimental tidal power
station; and work with peaceful nuclear explosions in energy
applications.

These programs are often pursued for a very long time in the face
of adversity. The turbodrill program suffered setback after setback
from the time it began in the 30's until it became an effective contrib-
utor to drilling technology in the fifties. There was a similar persist-
ence in the effort to develop underground coal gasification. Asked at
a public lecture what the prospects for coal gasification were, the
deputy minister of the coal industry replied:

We have worked on this for decades-institutes, groups of specialists and
engineers. We have experimental gasification sections in the Moscow and Kuz-
netsk basins. Unfortunately, during all these years we have not gotten any posi-
tive results. The gasification process turns out to be uncontrollable, and the heat

-value of the gas obtained is low."

Not every far-out possibility gets supported, of course. There are
complaints that the great potential of solar energy is underestimated,
and that the geothermal program has gotten lost in a bureaucratic
limbo. There is a scientific council for geothermal research in the
USSR Academy of Sciences, and there has long been support for geo-
thermal research, but it is of little interest to the gas industry that
was supposed to be its patron, or to the user ministries. As one exas-
perated advocate says, "There is today no clear line defining a pro-
gram for geothermal resources." 14

It is true that officials at the highest levels appear unimpressed with
exotic sources in general, disparaging their ability to make any contri-
bution to the problem of "big energy." (G. V. Aleksenko in Elek-
triclwstvo, 1970 :4) What seems to influence the high level decision
makers in these cases, however, is not so much how long such ap-
proaches are likely to take, as how much of a contribution they will
make even if successful.

My guess is that there is little careful effort to balance the two kinds
of effort against each other field by field. Rather long and short term
-approaches are treated as two different spheres of activity, one of
which is to create a nauohno-tekhnicheskii zadel, i.e., an inventory of
new ideas and experimental results that can serve as a basis for the
solution of future problems, and the other to develop technology to
solve current production tasks. Provision is made for each, and each
is allowed to proceed more or less on its own. Work on longer range

L. Gratov In Energetika budushchego, M, 1974, p. 46.
'4 Ekonomicheskaia Gazeta, 1973: 48. See also a recent plea for more attention to renew-

:able sources In Kommunist, 1976: 2, pp. 62-65.
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alternatives is assured by "decoupling" a part of the R&D establish-
ment and budget from the control of decision-makers concerned with
solutions that can be used currently. This is the obverse of the fre-
.quently noted independence and unresponsiveness of the R&D estab-
lishment to the needs of industry. This is often seen as a defect of the
'R&D enterprise in the U.S.S.R., but it has the important advantage of
-defending the R&D establishment from the myopic bias of produc-
-tion officials.

The greatest weakness is probably in the movement from speculative
exploratory research to more applied stages. There may be a kind of
indecisiveness at this stage. Once an institute gets started on some
project, or an experimental effort is initiated, it is likely to coast along,
neither being dropped because of discouraging results or moving on to
a next stage if there are encouraging results. Three examples illus-
trating this conjecture include the experimental geothermal power
plant at Pauzhetsk, the project for power-technological processing of
lignite, and the program for using diamond bits with the turbodrill.
The power plant at Pauzhetsk is said to have operated successfully

.since 1966, but this success has never been followed up. The lignite
processing program stagnated between the time it reached the pilot
plant stage in 1957 (Elek trcheskii 8tantsii, 1958: 2), and the present,
when hindsight suggests that a larger scale plant should have' been
-built to accumulate experience in preparation for the current urgent
need to move to very large installations. The long experimental pro-
gram with diamond bits for use with the turbodrill gave very promis-
ing results,15 but has never spawned a real commercial followthrough.

MHD is an interesting case in this respect, since it represents a more
-or less continuous movement from early research on a novel idea to an
ambitious program of development. But it may not be a very typical
case; the ability to shift to applied development with the big invest-
ment which this decision involves is probably best explained by the
fact that MHD began as the brainchild of V. A. Kirillin who later be-
came the director of the State Committee on Science and Technology
and was thus in a position to see that the project was not neglected.
Furthermore, the decision a few years ago to construct an experimental
plant may have been premature in terms of the readiness of the sup-
porting technology, and the basic understanding of the relevant phe-
nomena. The principal difference between the US and the Soviet MHD
-programs is that we have not yet moved to the kind of expensive ex-
-perimental installation the Russians chose but have focused on gen-
-erating test data for alternative concepts." The Russians have been
able to make up for some of the obstacles to their program (especially
'the equipment to develop strong magnetic fields) through co-operation
with the US. And the final word is not yet in on the success of the

'Soviet approach. It is interesting that in the guidelines for the Tenth
Five Year Plan and in current discussions of prospective technology
improvements in electric power generation, the planners omit any
mention of prospects for the early introduction of MHD.

It seems likely that the dynamic management of the development
process is distorted by a strong proclivity for going from forecasts to
general strategies that then control allocations and directions for a

s N. 'N. Pobedonistevn. et al., Ekonomicheskaia effektivnoet' almarnykh dolot, M. 1972.
16Rudins. G., U.S. and Soviet MHD Technology: A Comparative Overview. Rand Corpo-

:ration, R-1404-ARPA, January, 1974.
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long time, lcofibined with great inertia that makes it difficult to re-evaTuate these strategies. This is what one would expect in a large and-
highly centralized organization. There are numerous examples, one
of which will be described here-i.e., policy on heat and power com-
bines.

In heat and power combines (teploelektrotsenmtrali or tetsy) heat.
rejected in power generation is captured and supplied to factories and.
urban apartment complexes for industrial processing and- space heat-
ing. But this strategy was not adapted to fit the actual conditions.Errors were apparently made in several respects.' 7 A doctrine grew
up that condensing type turbines with' intermediate withdrawal of'
steam were preferable to the back pressure type since they could add
to power output even when there was no heat load, but in the con-ditions- of many stations the overexpenditure of fuel during opera-tion as condensing stations more than offsets the fuel saving duringthe:time when' there is a heat load. Also the line of heat and power-
equipment was never redesigned to fit- the new situation when stand-
ard condensing stations- achieved low heat rates via improved steamconditions. And calculations underlying the economic justification ofthe combines were always falsified by actual heat loads lower than
those projected in the:calculations.

This kind of inertia also causes problems- farther downstream in
the development process, as the policymakers seem to stick to some
chosen solution and scale in the face of an inability of the economy to-
carry it out. The handling of the peak load problem in electric power-
generation is an example. The task is to design equipment -that oper-
ates a relatively small fraction of -the time. So it must be capable of
being started and shut down quickly. Also for this reason the de-
signers can accept high fuel expenditures to economize on capital. The
Soviet Union had to face the peaking problem rather later than other
countries, since such features of the Soviet market as multishift oper-
ation, long work weeks and the heavy dominance of industry over
household and commercial demand gave them a relatively flat load
cuirve. At the same time the large share 'and wide distribution -of
hydroelectric capacity permitted its use for peaking purposes, and.
made it possible to optimize thermal units for base-load operation. In
doing so the designers created units incapable of stable operation at
lbw loadings. But these conditions have changed 'and though there-
was early and widespread awareness of the need to develop both
peaking equipment to operate for a few hours a day and semi-peaking-
equipment to operate 10-12 hours a' day, progress Was slow. Work
Was started early on pumped storage and gas turbine units-but these
efforts appear to have faltered at the intermediate, pilot project stage
needed to turn them into working parts of the technological inven-
tory. The gas turbine units were not optimized for their role-and the-
semi-peaking problem was not even addressed.'s

7 A. M. Leventae' and L. A. Melent'ev, Tckhniko-ekonomiche8kie osizovy razvitiia teplofi-
katsii v energosistemdkh, M-L, 1961;
18 The 'history of delays in the experimental program can be reconstructed 'from a series.of decrees in Reghenfia Part i Pravitel'stva po khoziaistveininy Voprosam,.'1917-72, vol-umes 1-8, and from the electric power industry journals. M . A Styrikovich in Einergetika-i'trizhgport, 1973 :2. p. 7.. Is the source for the point about optimal design. The adverseconsequences of the delay in the effort to develon semi peaking equipment are evident imn
pronouncements by power industry spokesmen in the current journals.
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. . - CC. Competing Alternatives

How is a choice made between competing alternatives for a given
-mission within a given time horizon? The general impression most
observers .have of the Soviet system is that there is great reluctance

-to pursue more than one alternative at the development stage. This
impression is generally confirmed in what I have found so far in the

-energy sector. There is extensive consideration of competing alternal-
tives at the concept stage, and at the stage where competing concepts
are worked up into preliminary (eskiznye) project designs for tech-
nical-economic comparison. But beyond that point there is great re-
luctance to pursue more than one alternative.

In a few cases there does seem to have been conscious competition.
At the point when it was decided to go beyond the 300 MWI turbo-

.generator unit, the Leningrad Metal Plant produced two different
800 MW turbine units and at the same time the K-har'kov Turbine
Plant produced a 500 MW unit to be fueled with Kansk-Achinsk coal
(from the Nazarov mine). All three seem to have been conceived of as
competing alternatives. In the end it was decided that as between the

-two 800 MW units the single shaft version was the most suitable for
-development. The 500 MW unit was apparently a complete failure,
but a decision was made at some point to make a second try, and a
.second 500 MW unit was created and installed in the Troitsk power
.station in 1974. This second version is designed to burn Ekibastuz coal
-rather than Kansk-Achinsk lignite, however, so I suspect that in
-addition to the problems with the generator and turbine on the orig-
'inal 500 MIW unit, (acknowledged in Energetik. 1975, pp. 5-6), there
was a problem with the boiler unit, as well. That is, it could not
handle the low quality lignite from the Nazarovo mine.

The nuclear power program embodies in obvious form the problem
,of pursuit of competitive technologies both within a given time hori-
.zon and over different time horizons. A fast neutron program was
conducted more or less in parallel with the thermal neutron programs,
and two rather different paths were simultaneously pursued in the
latter-the VVR, (a water-moderated, vessel-tvpe reactor) and the
channel-type, graphite-moderated reactor. There seems never to have
been a significant high temperature gas reactor program,. however.
The history of the two slow-neutron' reactors provides tantalizing
hints of the competitive process at work. The first Soviet experi-
mental power reactor was a graphite-moderated reactor, and out of
the original program there developed several second stage efforts to
improve this type, of reactor. There must have been some doubts
about it, or some decision adverse to it, however, and the first sig-
nificant commercialization was based on the VVR. At the time the
:Seven Year Plan was being worked out, one source reported that the
Leningrad nuclear plant would be' of the same type as the Novo7
Voronezh plant-i.e. the VVR.19 When actually built, however, the
Leningrad plant was the first to use the commercial version of the
channel type reactor, the RBMK-1000.

19 Zolotarev. T. L., and E. 0. Shtelngauz, Energetika i elektrfikat8fia S8ER v 8emiletke,
31-L, 1960, p. 158.
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When the US nuclear power delegation visited the USSR in 1970,their Soviet hosts were in general very forthcoming on most matters
but apparently provided no indication that there was an active pro-
gram to develop the RBMI-1000. When another group visited in
1971. they were therefore much surprised to find work well advanced.
on the Leningrad station, employing this new type.20 The develop--
ment of the RBMK-10.00 must have gone back some time, of course,,
and a Soviet book published in 1969 speaks of a. 1000 MW graphite-moderated, channel type reactor as very promising.21 I have not yet,found enough information to offer an interpretation of how the com-petition between these two programs worked, but even these superficial
glimpses suggest that at some point the commitment to the graphite-
moderated reactor wavered seriously. The subsequent explanations of'the rationale for this design in Soviet sources 22 (safety, and its ability
to produce significant amounts of the plutonium needed for any signif-icant expansion of breeder reactors) provide tantalizing links to
other of our concerns, i.e., the problem of co-ordination over time, andthe changes in the outside variables to which the technological plan-
ners are trying to adapt their choices.

Another example is provided by competing versions for processing-
Kansk-Achinsk coal into a transportable fuel. Apparently the twoinstitutes ENIN and IGI have developed alternative methods for
processing this coal, there has been some kind of competitive evalua-tion, and the ENIN method has been recommended for scaled up de-
velopment at the Kainsk-Achinsk fields.

The procedure was for Teploenergoproelt (one of the major electricpower gipros) to make a recommendation to the scientific-technical
council of Minenergo, on the basis of which Minenergo decided to
move to the pilot plant stage. (Energetile, 1974:8, p. 37.)

But these and similar examples are probably outweighed by othersin which commitment to large scale development and deployment
of only one among competing alternatives seems to be the rule. Wemay cite the example of the turbodrill, in which a whole hearted com-mitment to this technology meant a simultaneous neglect of tradi-tional rotary drilling technology. 23 The process of deciding on a boilerdesign for the burning of untreated Kansk-Achinsk coal can be seenat work in several reports in Teploenerqetika in 1974 and 1975. Theboiler people produced eskiznye proekty in several variants, whichthey presented to the Scientific-technical. Council of Minenergo. The'council made some decisions as between the alternative concepts, butasked the R&D organization to re-examine some aspects of the alterna-tives and report further. (Teploenerqetika, 1957:7, p. 92.) It is clear'
that Minenergo has no intention of authorizing more than one experi-
mental version of the boiler.

It is common, of course. to resort to competing technologies when
there is trouble with one alreadv chosen. There has been a long stand-ing commitment to gas-turbine powered compressors for gas pipelines,,
but as a consequence of the failure of this solution to work effectively,.

'2 Soviet Power Reactors, 1970, August, 1970; Science, September 10. p. 1003.21 Batov. V. V., and Iu. I Koriakin, Ekonomika iadernoi energetiki. M. 1969. p. 16.
2 See. for example, the article by an official of Glavatomenergo in Energetik, 1974: e,

pp Robert Campbell, The Economics of Soviet Oil and Gas, Johns Hopkins Press, 1968,.
pp. 103-108.
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the planners have on numerous occasions backtracked to resort to
alternatives-substitution of electric motors, use of piston compres-
sors, aviation type turbines, and import of foreign equipment (a point
to which we will return below). But this is more in the nature of a
response to an emergency, rather than a conscious effort to pursuet
alternatives simultaneously, and to differentiate them for specific'
needs.

D. Borrowing Versus Domestic Development

Finally, let us consider specifically how a decision is made to borrow
rather than depend on local efforts to handle some technological prob-
lem. First, the notion that it may be cheaper to borrow technology than-
to develop it domestically is still somewhat novel for Soviet pol--
icy makers. They have surely often thought that it would be convenient
to solve some problem with foreign equipment, but the notion of a
conscious policy choice to be made routinely and systematically is
probably still not very common. The general Soviet approach to tech-
nological progress is to have a full range of institutes supposedly
competent to develop the technology in every field or branch. This is
well illustrated in the energy field, where there is an extremely large
and comprehensive set of specialized NII's, KB's, PTI's and project-
making institutes covering every aspect of energy. The size and scale'
of the network of institutes serving the coal industry for example is.
quite extraordinary in comparison with that which exists in the'
United States. There would seem to be no aspect of coal technology
overlooked, from safety to coal processing.

In any given case the decision to go abroad for technology must
deal with the question of why the task of developing the technology
should not be assigned to the corresponding local organization. When--
ever such a decision is contemplated there must arise a dispute in
which the Soviet R&D organization argues that if only it were giveln
more resources and a little time, it could handle the problem easily
enough. A statement in a recent article in the Gosplan journal puts it
explicitly:

There are more than a few examples where ministries and departments try
for years to solve through their own efforts problems that have long ago been
solved in other countries. In a number of cases the leaders and specialists of cer-
tain scientific organizations consider the decision to buy licenses as testimony
regarding their own scientific and technical inadequacy. But only a precise and
competent opinion as to how each item and. process compares with the world'
standard and to its prospects for further improvement should be the important
consideration in the decision to accelerate our own research and development-
or to turn to the acquisition of a foreign license.2 '

That last sentence is probably a good clue. Decisions to borrow only-
grow out of situations where some urgent task requires to be done, but
it can be demonstrated that the local level of accomplishment is so far-
behind the world level that the domestic organizations are hopelessly
outclassed. An illustrative case is offshore drillino- rigs.25 The domestic'
capability was apparently judged to be so inadequate that it was de-
cided to import a foreign prototype. But then the interesting thing to
be explained is why in this case only a single rig was imported and the
local organization (Gipromorneft) was then given the task of copying-
it.

24 Planovoe khoziaistVo, 1975: 11, p. 8.
5 EHelpful sources for reconstructing this case are articles In Azerbaidzhanskoe neftianoe-

Khoziaistvo, 1974: 6 and 1975: 9.
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Another clue to. the 'decisionlnaking process comeszfrpnm a discussion
concerning a method-for figuring, the effectiveness. of: payback deals.
Two economists from VNIISt .'(The All-Unipp Scientific Research
Institute for the Construction of Pipelines) have explained their meth-
odology for calculating the effectiveness of a compensation agr eement
for the development and export of gas at a meeting of the. Scientific
Council on Effectiveness of Capital Investment and New Technology.26

Basically the authors' 'approach is to net out all the, foreign exchange
elements in the project 2 ' and just measure effectiveness in terms of the
cost in domestic resources against the output availlable to the 'domektic
'economy-. They do add that one of the important variables that needs
to be taken into account is what the project will do for the domestic
level of technology (p. 151), but they shy away from explaining how
those effects might be assessed. The striking thing about this approach
is that it sets up the question in such a way that the choice between
foreign and domestic technological effort is simply bypassed. The im-
port of technology is a foregone conclusion. There is an issue of how to
'optimize the project2 ", which; suggests a question of how much of tbfe
technology for the project is to be supplied by each side, but the au-
thors say very little about that, and apparently assume that all impor-
tant elements determining the technical level will be supplied by the
foreign partner (p. 159).

The experience of technology imports in the energy sector in general
suggests that the decision to borrow is very heavily influenced by the
consideration of foreign exchange availability. The oil 'and gas in-
dustry has been one of the most significant users of borrowed technol-
ogy, and part of the rationale must surely be the combination of- an
urgent pressure to expand output with a realization that this expan,.
sion of -output itself generates the foreign exchange. The coal industry
also offers a similar lesson. The policy there has long been to be self-
sufficient in'technology, despite the demonstrated incompetence of the
domestic agencies for generating new coal mining technology. But
there has been a recent turn in policy, with decisions to import such
items as power shovels, and large vehicles for open pit mining, pre-
cisely to assist in the expansion of exports.,

IV. CONCLUSION

As a kind of reconnaissance survey of the problem of some issues
'in R and D management, this article has not been able to answer defin-
itively any of the questions it started with. But it surelv reveals that
'the experience of the Soviet energy sector is rich in the kind of choices
'under consideration,'and has suggested some possible distinctive fea-
tures of the system. For many of the cases described here, as well as
-some others in the energy sector, the next step is further research to
reconstruct a more fully documented history of the related R&D pro-
'grams and decisions, on which to base a more certain' judgment as to
Slow the institutional and incentive structure has affected either favor-
-ably or adversely the choices discussed here.

- AN SSR, Metody i praktika opredelenifa effektivnosti kapital'snyh vlozhenff 4 novoi
tekchniki, vIpusk 25. up. 142-180.

'7 They do have the problem of Including as a benefit the foreign exchange earnings
hbeyond those reouired to pay off the foreign credit obtained for the nroject.

28 This involves the usual procedure of variantnaia prorabotka of the proJect-,using
-different assumptions about exogenous variables and different values for the choice variables.
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I. INTRODuCTION

Given the demographic imperatives confronting the Soviet Union in
the next few years major policy decisions will be required to cope with
the resulting manpower problems. The growth rate of the population at
the end of the century will drop to about one-third of the rate at the
middle of the century. This will mean a much slower rate in the labor
force, as other sources of supply have been exhausted, and the new
entrants in the working age population are the only numerically signifi-
cant new supply. The continuing overall labor shortage is fully appre-
ciated by the Soviet central authorities as is evident from the fact that
they call for productivity gains as the key to achieving the, economic-
growth expected during the current 5-year plan period. The problem
of labor shortages appears even more acute when one looks beyond the
aggregate figures at the regional differentials. In the absence of mass-
migration, past and current regional birth differentials will mean that
most of the new labor supply will not be generated in the areas where
most of Soviet industry is now located or where future expansion is-
planned. In addition, the military manpower shares that will come
from the southern tier, or non-Slavic belt of the Soviet Union. may also
have a major impact on the armed forces of the future. Bv the end of'
the century about one-third of the 18-year-old cohorts will be in this
regmon.

This paper incorporates analyses of both population and manpower
in the Soviet Union. Because of limited space and time, however. only-
basic population and manpower trends can be covered here. A nrelimi-
nary examination is made of military manpower, not to derive new

(113)
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,estimates or to confirm previous estimates, but to try to determine the
impact on the economy of the precipitous drop in the size of increments
to the able-bodied ages in the 1980's. Because of the indicated regional
I irth differentials, regional and ethnic factors will become more impor-
tant in the potential supply of new recruits. An alternative working
hypothesis related to various noncombat troops is propounded here to
reconcile the varying estimates of the size of the armed forces. A model
projection of the potential supply of 18-year-old males indicates that
unless changes are made in the term of military service, the length of
the workweek, or some other aspect of manpower allocation, demo-
graphic, educational, and military factors oblige the Soviet Govern-
ment and the Party to reduce the size of the armed forces.

For the present paper, the publication of the results of the 1970
UJ.S.S.R. census of population and the new annual population statistics
volume are invaluable. Projections of population prepared by the For-
eign Demographic Analysis Division are given to the year 2000 to
show the sweep of demographic changes -during the remainder of the
century. The labor force projections have been prepared for the period
-up to 1990, whereas annual employment estimates are for the current
period, extended somewhat on the basis of the plan for the current 5
years. This paper also presents for the first time a series of man-hour
.estimates by branch of the economy and byj branch of industry, which
cover the period 1950-74. These data are indispensable for more pre-
cise measures of productivity and of human capital.

II. POPULATION

A. Population Growth

The assessment of the basic dynamics and structure of the popula-
tion of the U.S.S.R. given in the previous Joint Economic Committee
volume remains essentially unchanged.' There had been a decline in
fertility leading to a marked decrease in population growth; presum-
ably the rate is generally stable. The age and sex distributions of the
population are still returnino to normal as the effects of the terrible
losses during the Second World War recede. However, as a consequence
of the slowdown in the overall growth rate, there is at the same time a
serious increase in the proportion of the population in the pension ages.
Nationality patterns of birth differentials are maintained. Although
there was a drop in the actual level of crude birth rates in the Central
Asian region, the differentials remain high. As a result, there will be
both a drop in the aggregate supply of new labor and a geographic shift
of labor resources to the south.

After continued and sustained growth during the 1950's, the rate of
growth of the total population of the U.S.S.R. began a deceleration
in the middle 1960's (table 1). Because of the drop in the annual aver-
age rate of increase from 1.7 percent in 1951-55 to only one-third that
rate in 1996-2000, the absolute size of the annual increments will also

-drop to about half of its peak during the 1950's. Although not follow-
ing the Soviet pattern precisely for the -entire period 1950-2000, the
U.S. population's rate of increase drops similarly from 1.7 percent per

' See Frederick A. Leedy, "Demographic Trends in the U.S.S.R.," in Congress of the
United States, Joint Economic Committee, Soviet Economic Prospects for the Seventies,
93rd Congress, 1st Session, Washington, D.C., 1973, pp. 428-484.
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year during 1951-55 to 0.6 percent during 1996-2000. Between 1950 and
2000, the total populations increase almost at the same rate-the
U.S.S.R. by 73.4 percent and the U.S. by 72.4 percent.2

'TABLE 1.-ESTIMATES AND PROJECTIONS OF U.S.S.R. POPULATION AND AVERAGE ANNUAL PERCENT CHANGES:
1950 TO 2000

IAbsolute numbers in thousands as of July 11

Average
ansual

Total Absolute percentage
Year population change changes

1950 -180,075 (5) (I)
1955- 96,159 16, 084 1.7
1960 -214, 329 18, 170 1.8
1965 -230,936 16, 607 1. 5
1970 -- --------- 242,757 11, 21 1. 0
1975 ---------- 25--------- 254,462 11, 705 .9
1980 -267,057 12,595 1.0
1985 ------------------------------- 280,383 13,326 1.0
1990 -------------------------------------- -- 292,324 11,941 .8
1995 -302, 746 10,422 .7
2000-- 312,215 9,469 .6

I Not applicable.
Source and methodology: Estimates and projections of the Foreign Demographic Analysis Division, prepared in March

1976, which were based on the age-sex distributions from the 1959 and 1970 censuses and official figures for total popula-
tion, births, and deaths for the years 1950-74. The projections for the years 1975-2000 were based on the assumptions
that fertility will decline by 7 percent between 1975 and the year 2000, that mortality will dectine by an amount equivalent
to an increase in life expectancy at birth of approximately 2.5 years, and that net migration will be insignificant. Three
different projections are used throughout the paper. The first, prepared in March of 1974 for the U.S.S.R. as a whole is
usually juxtaposed with the regional projections prepared in June of the same year. In March of 1976, new estimates and
projections were prepared for the U.S.S.R. as a whole. It is anticipated that new regional projections will be developed
later this year. The March 1976 projection gives a population total for 1990 that is smaller by 2,500,000, or less than I
percent, than the previously projected total. By the year 2000, the new total is 5,500,000, or 1.8 percent, less than the.
figure previously projected.

The aging of the Soviet population reflects the changes in vital
rates and the demographic catastrophes which have occurred since the
First World War. Thus, as can be seen from table 2, there will be a
virtual doubling of the share of the older. population (i.e., in ages
.above the able-bodied, as defined in the U.S.S.R.), from 10.4 to 19.2
percent. However, there are major differences in the proportion of
older persons by region. In Central Asia and Kazakhstan, the. share
of persons in the pension ages will decrease from 10.3 percent in 1970
to 9.4 percent in 2000.3 In the remainder of the country, therefore,
the proportion of the population in these "overaged" categories will
more than double.

TABLE 2.-PERCENT DISTRIBUTION OF THE POPULATION BY AGE GROUP IN THE U.S.S.R.: 1950 TO 2000

[Based on the population as of July 1. Figures may not add to 100 percent due to rounding]

Age group 1950 1960 1970 1980 1990 2000

0 to 15 years - 32.2 31.8 30.7 26.1 27.0 25.2
16 to 59/54 years -57.4 55.7 54.2 58.3 55.4 55. 5

'60/55 years and over -10.4 12.4 15.1 15.5 17.6 19.2

Source and methodology: Same as in table 1.

2Cf. Table 1 and U.S. Bureau of the Census, "Population Estimates and Projections.
Projections of the Populatton of the United States: 1975 to 2050," Current Population
Reports, Series P-25, No. 601, Washington, D.C., October 1975, p. 3. Series II projections
were used.

3 Godfrey Baldwin. Projections of the Population of the U.S.S.R. and Eight Subdivisions,
by Age and Sex: 1973 to 2000, U.S. Department of Commerce Bureau of Economic Analysis,

:Series P-91, No. 24, Washington. D.C., June 1975, pp. 20, i3, and 36. Series B was used.
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i The long-term trends in the aging of the population are readily dis-
cernible in the age-pyramids for 1897, 1926, 1959, 1970, and 2000 given
in figures la to le. The pyramids -also show the effects of the First
World War, the Civil War and the famine of the early 1920's, the pre-
war collectivization, the purges of the late 1930's, andi the Second.
World War. The aging of the population begins to be noticeable in the
1959 pyramid and the drop in the birth rate in the pyramids for 1970&
and .2000.

Regional aspects of the Soviet population, as will be seen through-.
Put this study, are to play an even more significant role in all aspects
of population and manpower trends and policies. Changes in regionall
distribution over time are due in large part to continuation of birtlT
differentials, and in part to net migration within the country. If'
massive movement out of Central Asia were to be mandated or other-
wise achieved, many of the problems described herein would be mod-
erated appreciably. But we doubt that major shifts will take place
in the pattern of births and settlement by nationality before the end.
of the century without strong administrative measures. Extreme meas--
ures are not anticipated but obviously cannot be dismissed as im-
possible.

Natural increase for the country as a whole is expected to drop to
5.8 per 1,000 population in the year 2000, about one-third the level of
1950 (table 3). This is a result of the decline in the national crude
birth rate from 26.7 to 16.0, a decrease of about 40 percent, over the.
same period. Due to the aging of the population, the crude death rate
began to increase by 1970. and by 1990 it will exceed the level at the
beginning of the period. There has recently been an unexpected but
significant rise in infant mortality, which has increased from 22.9 to,
27.9 per 1,000 live births in the years 1971-74.' Not all of this increase'
can be explained as due to improved reporting in the Central Asian
republics. In Lithuania the rate increased by 20 percent between 197t
and 1973 and in Latvia by 10 percent between 1973 and 1974.5 Why this
is occurring and how long it will continue is not known. According to
Soviet official statistics for 1971-72, there is a difference of 10 years
betwen the life expectancies of males and females at' birth (64 years
for males and 74 for females). According to statistics given in the
United Nations Demographic Yearbook for 1974, with the single ex-
ception of Gabon. there is no other country in the world in which
life expectancy of males is as much as 10 years less than females.
This gap will persist throughout the remainder of the century. It
is no longer possible to explain such an extreme differential as a con-
sequence of the aftereffects of World War II. An extraordinary jump
in the crude death rate occurred in 1975. According to the published
data, the rate increased by 0.6 per thousand in 1975 to 9.3 deaths per
1,000 population.0 More research on aggregate and regional differ-

' TsSU SSSR. Narodnoye khozyaystvo 8SSR v 1974 godu; statistichesklV yezhegodnik,.
Moscow. Statisttka. 1975. P. 44.

TsSU Latvlyakoy SSR, Narodnoye kho.-yayjtvo Latviskoy SSR v 1974 godn; stat,."fi-
clie8kijj yeshegodnik. Riga. itesma. 1975. m. 10. and TSSU Lltovskoy SSR, Ehonomika f
kv?'tura Litov8koy SSR v 1973 goda; 8tatistioheskiV yezhegodnik, ViI'nyus. Mintis, 1974.

v. 21.
'joTsUSH SR.t RSSR v tsifrakhl v 1975 g.; k~ratk~iy 8tatisticheskfy 8bormfik, Moscow.

tiatisfika, 1976, pp. 64-65.
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Figure lb. AGE - SEX PYRAMID
1926
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Figure Ic. AGE - SE PYRAMID
1959
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Figure id. AGE - SEX PYRAMD
1970 i
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Figure le. AGE - SEX PYRAMID
2000
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ences in death rates by cause and by sex is necessary before a satis-
factory explanation can be offered.7

TABLE 3.-VITAL RATES FOR THE U.S.S.R.: 1950 TO 2000

[Per 1,000 population!

Natural
Births Deaths increase

Year:
1950 --- 26.7 9.7 17.0
1960 - --------------------------------------------- 24.9 7.1 17.8
1970 -17.4 8.2 9.2
1980 --------------------------------------------------------- 19.2 9.3 9.9
1990 -17.3 9.8 7.5
2000 -16. 0 10.2 5.8

Source: TsSU SSSR, Naselenlye SSSR (chislennost', sostav i dvizheniye naseleniya) 1973; statisticheskiy sbornik,
Moscow, Statistika, 1975, p. 69 for 1950-70, and estimates and projections of the Foreign Demographic Analysis Division,
prepared in March 1976, for the remaining years.

It is only in the past several years that concerted national policies
have been adopted to encourage births. In July of 1974, it was an-
nounced that in addition to the "mother-heroine" designation, women
who have given birth to and raised ten or more children would be eligi-
ble for a "Glory of Motherhood" order and a "Motherhood Medal." 8
More substantial incentives were provided by a directive "On the In-
troduction of Aid to Children in Low-Income Families," 9 which was
to go into effect on November 1, 1974. Although the aid is a nominal 12
rubles per child per month until the age of 18, it amounts to a substan-
tial percentage for families whose income is less than 50 rubles per
capita per month. Although not explicitly described as a measure to
encourage larger families, this law could well have that effect. A pro-
posed regulation would provide for partial payment of a woman's
salary during a period of 1 year's maternity leave to care for her
child.10

The current and projected vital rates for the U.S.S.R. and for the
republics indicate that an increasing share of the net population
growth in the future will occur in Central Asia, Kazakhstan, and the
Transcaucasian republics (table 4). The natural increase for these
regions, despite some reduction in crude birth dates, will remain at
about two-and-one-half times the national rate for Kazakhstan and
the Transcaucasus and five times for the four Central Asian republics.
(The disparity would obviously be much greater if one were to comn-
pare these ratios with those for the remaining seven republics alone.)

The female fertility rates for the prime child-bearing ages (15 to 49
years of age) by republic provide further evidence of regional fertility
differentials (table 5). Although the differences seem to be generally

I TsSU SSSR, Narodnoye khodyjaystvo SSSR v 1974 gods; atatiaticheskiy Vezhegodnik,
Moscow, Statistika, 1975, p. 610. and United Nations Statistical Office, Demographic Year-
book 1974, Twcenty-Six~th Issue, New York, United Nations, 1975. pp. 1004-1035.

8 TASS, in English, July 8, 1974, in FBIS, Daily Report, July 23, 1974, p. R2.
DVedomosti Verkhovnogo Soveta SSSR, No. 40, October 2, 1974, article 663, p. 795.
10 Trud, March 2, 1976, p. 2. Writing 3 years earlier, Perevedentsev noted that Hungary

already has a program of 3-year paid leave which, at the official exchange rate, provides
44 rubles per month. Nash Sovremenoik, No. 7, July 1973. pp. 128-148. translated In
Translations on U.S.S.R. Poltical and Rooiological ffairs No. 428, JPRS 59922,
August 29 ,1973, p. 49.
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TABLE 4.-VITAL STATISTICS FOR THE U.S.S.R. BY REPUBLIC: 1950 TO 2000

[Per 1,000 population]

1950 1960 1970

Natural Natural Natural
Republic Births Deaths increase Births Deaths increase Births Deaths increase

U.S.S.R - 26.7 9.7 17.0 24.9 7.1 17.8 17.4 8.2 9.2

Baltic Republics -20. 3 12.6 7.7 19.3 9. 1 10.2 16. 2 10. 1 6. 1
Estonia -18.4 14. 4 4.0 16. 6 10.5 6.1 15. 8 11.1 4.7
Latvia -17.0 12.4 4.6 16.7 10.0 6.7 14.5 11.2 3.3
Lithuania -23.6 12.0 11.6 22.5 7.8 14.7 17.6 8.9 8.7

R.S.F.S.R -26.9 10.1 16.8 23.2 7.4 15.8 14.6 8.7 5.9
Belorussia - ----- 25.5 8.0 17.5 24.4 6.6 17.8 16.2 7.6 8. 6
Ukraine -22.8 8.5 14.3 20.5 6.9 13.6. 15.2 8.9 6.3Moldavia -38.9 11. 2 27. 7 29. 3 6.4 22. 9 19. 4 7. 4 12.0
Transcaucasian Republics. 27.9 8.5 19. 4 34.6 6.6 28. 0 23. 9 6. 6 17.4

Georgia--------- 23. 5 7.6 15.9 24. 7 6.5 18.2 19. 2 7. 3 11.9
Armenia -- 32.1 8. 5 23.6 40.1 6.8 33.3 22.1 5.1 17.0
Azerbaydzhan -31. 2 9. 6 21.6 42.6 6.7 35.9 29.2 6.7 22. 5

Kazakhstan -37.6 11.7 25.9 37.2 6.6 30.6 23.4 6.0 17.4
Central Asia -31.7 8.8 23.0 38.6 6.0 32.6 33.3 6.0 27.3

Uzbekistan -30.8 8. 7 22.1 39.8 6.0 33.8 33.6 5.5 28. X
Turkmenia -38. 2 10. 2 28.0 42.4 6. 5 35.9 35.2 6. 6 28.6
Kir-iziya 32.4 8.5 23.9 36.9 6.1 30. 8 30.5 7.4 23.1
Tadzhikistan ---------- 30.4 8.2 22.2 33. 5 5.1 28.4 34.8 6. 4 28. 4

1980 1990 2000

Natural Natural Natural
Republic Births Deaths increase Births Deaths increase Births Deaths increase

U.S.S.R -19.2 9.3 9.9 17.3 9.8 7.5 16.0 10.2 5.8

Baltic Republics -15.7 11.0 4.7 14.5 11.2 3.4 13.5 11.8. 1.7
Estonia -NA NA NA NA NA NA NA NA NA
Latvia -NA NA NA NA NA NA NA NA NA
Lithuania -NA NA NA NA NA NA NA NA NA

R.S.F.S.R -16.7 10.2 6.5 13.7 11.3 2.4 12.4 12.3 .1
Belorussia -18.2 8.7 9. 5 16. 1 9.2 6.9 14. 0 10. 1 4.0
Ukraine -16.0 10.3 5.6 13.8 11.2 2.6 12.8 12.0 .8
Moldavia -22.1 8.3 13.9 19.2 8.7 10.5 17.5 9. 2 8.3
Transcaucasian Republics --- 25.0 6.9 18.1 24.3 6.8 17.6 21.1 6.8 14.2

Georgia -NA NA NA NA NA NA NA NA NA
Armenia -NA NA NA NA NA NA NA NA NA
Azerbaydzhan -NA NA NA NA NA NA NA NA NA

Kazakhstan -26.0 6.7 19.3 24.4 6.8 17.6 21.7 7.0 14.7
Central Asia -36.5 6.2 30.3 36.8 5.5 31.3 34.0 5.0 29.1

Uzbekistan -NA NA NA NA NA NA NA NA NA
Turkmenia NA NA NA NA NA NA NA NA NA
Kirgiziya NA NA NA NA NA NA NA NA NA
Tadzhikistan -NA NA NA NA NA NA NA NA NA

NA-Nut available.
Source: 1950-70: Data for individual republics were obtained from TsSU SSSR, "Naseleniye SSSR (chislennost'. sostav

i dvizheniye naseleniya) 1973; statisticbeskiy sornik," Moscow, Statistika, 1975, pp. 69-83. Figures for recions were
derived from statistics reported in ibid., pp. 10-11 and 69-83, and population data reported by republic in TsSU SSSR
"Narodnoye khozyaystvo SSSR v 1970 godu; statisticheskiy yezhegodnik," Moscow, Statistika, 1971, p. 9;. "Vsteik
statistiki," No. 2,1971, pp. 85-86; and "Vestnik statistiki," No. 4,1964, pp. 86-89. Population data are reported as of
Jan. 1, and midyear population was used in the calculations to make them consistent with reported data for republics.
This required averaging data for 2 adjacent years in order to obtain a midyear figure.

1980-2000: Foreign Demographic Analysis Division's estimates and projections: U.S.S.R., March 1976; others June 1974

diminishing, the four core Central Asian republics in 1973-74 still have
no less than twice as many births per 1,000 women as the U.S.S.R.
average, and in Kazakhstan, although the Kazakhs are a minority ill
their own republic, the female fertility rate is 41 percent higher. One
of the leading commentators on the Soviet demographic scene, V.
Perevedentsev, estimated that each 1,000 women in Latvia will, bear
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1,986 children on-the average over their lifespan, but in Tadzhikistan,
the number of children will be 6,071.11

TABLE 5.-FEMALE FERTILITY RATES IN THE U.S.S.R., BY REPUBLIC: 1958 TO 1974

[Rates are number of births per 1,000 females 15 to 49 years of agel

Republic 1958-59 1965-66 1969-70 1972-73 1973-74

U.S.S.R - 88.7 70.8 65.7 66.4 66. 8

Baltic republics:
Estonia . -- - 59.9 55. 3 59.3 58. 5 57.9
Latvia -59.2 51.9 53. 5 53.8 53.4
Lithuania - - 82.8 68.6 67.2 63.1 60.9

.R.S.F.S.R -82.9 59. 0 53.4 54.9 55. 3
Belorussia -91.0 67.1 61.3 59.7 58.9
lUkraine- 70.7 57.1 55.2 56.2 55.7
Moldavia -111.7 79.2 71.6 75.6 75.1
Transcaucasian republics:

Georgia -85.0 78.2 73.3 69.0 69.4
Armenia -159.2 122.4 92.9 87.3 84.7
Azerbaydzhan -163.3 165.8 134.6 111.4 108.0

Kazakhstan -143.0 107.9 95.1 93.6 94.1
Central Asia:

Uzbekistan -158.8 165.3 158.5 156.0 '156. 8
Turkmenia -161.6 176.6 165.6 159.3 158.6
Kirgizia -140.1 137.2 134.7 132.9 131.6
Tadzhikistan … 123.5 166.2 166. 4 168.0 170.6

Source: 1958-73: TsSU SSSR, "Naseleniye SSSR (chislennost', sostav i dvizheniye naseleniya) 1973; statisticheskiy
sborrak," Mosccw, Statistika, 1975, pp. 137-138. 1973-74: "Vestnik statistiki," No. 12, 1975, p. 80.

These regional differentials will have a ripple effect now and
throughout the remainder of the century, particularly for supply of
new labor force and especially for potential military manpower supply
and quality.

B. Migration

If massive migration out of the Central Asian republics were to take
,place, then at least so far as numbers are concerned, many of the im-
pending difficulties in the available supply of labor would be mitigated.
However, as indicated in our previous study prepared for the Joint
Economic Committee report of June 1973 (p. 493), the fact that 96
percent of the population of the five Central Asian nationalities lived
in Central Asia in 1959 and 97 percent in 1970 is evidence that there is
little migration of the indigenous population out of the region. At the
time of the 1970 census, 5.7 percent of the population of the country as
a whole had resided less than 2 years at the place where they were
enumerated, but for the nationalities comprising the four core Central
Asian republics the rates ranged from 1.4 to 2.5 percent.'2 There is
increasing evidence that most internal migration in the U.S.S.R. is
within rather than between republics. According to I.S. Maslova of the
Institute of Economics of the Academy of Sciences, USSR,

Analysis of statistics on the mechanical movement of the population among

urban settlements of the USSR for 1960 and 1971 allows us to conclude that there
is a significant reduction in inter-republic and inter-oblast migration and an
increase in intra-oblast migration."

st V. Perevedentsev. "O kazhdom Iz nas I obo vsekh vmeste," Literaturnaya gazeta, Au-
gust 13. 1975. p. 12.

12TsSU SSSR, Itogi Vee8oYuznov perepisi naselenbya 1970 goda: miigrat8iya naseleninla,
chislo i sontaV semey v SSSR, soyuznytkh i avtonomnykh reapubUkakh, krayakh i oblastyakh,
Vol. VII, Moscow, Statistlka, 1974, p. 184.

13 I S. Maslova, "Problemy Ispol'zovanlya trudovykh resursov SSSR v usloviyakh
intensifikatsll ekonomlcheskogo rosta," Seriya ekononmfohCakaya, No. 3, May-June 1974,
p. 62.
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As evidence she adduces the fact that intraoblast migration in the
R.S.F.S.R. accounted for only one-half the growth of the urban popru-
lation in 1960, whereas in 1971 the proportion was 84 percent. The
renowned ethnographer, Yu. V. Arutyunyan, has surveyed popular
perceptions of the relative attractiveness of city life and village life
and found virtually identical attitudes in the various republics. For
example, in Uzbekistan, 20 percent thought city life to be more attrac-
tive (privlekatel'na). However, stated preferences may be very dif-
ferent from concrete plans and actions under specific circumstances in
a specific period of time. In Kaliningrad Oblast 16 percent of the rural
population intended to move to the city, of which 11 percent expected
to do so within the next 2 years. In Uzbekistan, only 5.5 percent
planned similar moves, of which only 2.9 percent hoped to carry outtheir intentions in the near future. 1 4 In Turkmenia, rural to urban
movement accounted for 68.6 percent of the urban growth in 1960,.
52.7 in 1965, and 27.0 percent in 1970.15

The Soviet Union recently published for the first time data by
republic on arrivals and departures of residents of urban places. Theo
figures are absolutes and cover the years 1950-73. These movements in--
volve between 7 and 8 percent of the total population of the U.S.S.R..
every year during the entire period.' 6 However, the failure to includet
data on rural to rural migration precludes measurement of total move-
m ent and the available data do not permit us to distinguish movement
within a republic from movement between republics. Nonetheless, these
data and other information 17 lead us to conclude that about half of the
recorded movement in and out of urban places is intrarepublic and that
the proportion may be higher for the Central Asian republics and*
Kazakhstan. For the five republics, moreover, the net outm igration to
urban places in other republics ranges from 0.7 percent of the popula-
tion in Uzbekistan to 1.6 percent Kazakhstan.1 5 Since some of this
movement is to other republics within the region, movement out of the
region is minuscule.

At a meeting of the Academy of Sciences' Scientific Council on
Socio-Economic Problems of the Population in the first part of 1975,
the issue of the nonmigration of the rural population of the Central
Asian economic region was raised. One speaker cited the language
barrier as the specific reason for the "weak" migration pattern. The
same source asserts that, according to the 1970 census, the proportion

14 Yu. V. Arutyunyan, "Razvlltve obsbchestvennykh otnosheniv I izmenemye psikhologli
sel'skogo naseleniya," In M. V. Gramov and M. A. Morozov (Eds.), Kommnuisticheskoyevospitaniye truzhenikov 8ela i voprosy povysheniya kui'tury 8ei'skogo byta; po materialamVVeseyouzoy nacthno-praktichcskoky konferentsii v Toshk kente (may 1975 g), Mo8CoW,
Politizdat. 1975, pp. 145-146.'M M. P. Medvedeva. "Sotslal'no-ekonomicbeskiye I demograflcheskiye protsessy urbani-zatsil v Turkmenskoy SSR." in T. V. Ryabushkin et al. (Eds.), Metodologicheskiveproblemy izucheniya narodonaseleniya v 80sotialisticheskom obshchestve; Mat erialyVsesoyuzno, 7conferentsii g. Kiev, 6-8 dekabrya 1973 p., Kiev, n~p., 1973, p. 231.5

TsSU SSSR, Naselenf ye SSSR (chisennost', 8ostav i dvizheniye naseleniya). 1973, sta-tisticheskiy, abornik, Moscow, Statlstika, 1975, p. 178. The information In this source hasbeen used almost exclusively in this paper to discuss issues related to Central Asia. This Isnot intended to gainsay the Importance to the Soviet national economy of officially Inducedoo forced migration to resource rich areas of Siberia and the Far East. Net outmitratlonfrom the east continues despite all efforts by the Soviet Government and Party. Amongothers, see Murray Feshhach and Stephen Rapawy. "Labor Constraints in the Five-YearPlan." In Congress of the United States, Joint Economic Committee. Soviet EconomicProsPects for the Seventies, 93rd Congress, 1st Session, Washington, D.C., 1973, pp. 538-541. especially P. 599.
'7 Vestnik statistiki, No. 2. February 1973. pp. 91-92.
's TsSU. Nnseleniye, 1975, pp. 9 and 188-189.
1I See R. Galetskaya. "Demograficheskaya polittka: yeye napravleniya," Voprosy ekono.

mfki, No. 8. August 1975, p. 152.
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'of persons of non-Russian nationalities that do not have command of
the Russian language has grown. 19 It is not possible to prove this asser-
tion statistically because data on second languages from the 1959 census
-are not completely comparable with those from the 1970 census, but the
proportion of each nationality who responded that their nationality
language is their native tongue increased between 1959 and 1970, with
the minor exception of the Kazakhs, whose rate decreased only from
98.4 to 98.0 percent. The rates for all other nationalities in Central
Asia increased and are within the range of 98 to 99 percent. In 1970,
slightly over 40 percent of the Kazakhs speak Russian, but the other
nationalities report a level of only about 15 to 20 percent.20 While
there may be a higher percentage of Russian speakers among the
younger generation, it cannot be very large because the overall per-
centage who speak Russian is small. It is no wonder that the central
government repeatedly calls for intensive study of Russian in
nationality schools (see also below).

The lack of substantial progress in moving the Central Asian na-
tionality population out of rural areas to increase the potential urban
industrial labor force and the supply of military manpower is in-
dicated by the data in table 6. In columns 1 and 2 we can see the extent
of urbanization between 1959 and 1970 in each republic. Even the
Virgin Lands republic of Kazakhstan is about 50 percent urban ac-
cording to the 1970 census. -lowever, between 1959 and 1970 very little
change has taken place in the proportion rural among the Kazakh
population throughout the country. Among the Kazakhs residing
within the republic (columns 3 and 4), the proportion rural is half
again as high (columns 5 and 6) as the Kazakhstan as a whole. Fur-
rther, if we look at the proportion rural among the nationality in the
titular republic alone (columns 5 and 6), we see no major changes
among any of the Central Asian nationalities including Kazakbs.

In the summer of 1974 a directive was issued by the Council of Min-
'isters USSR to the effect that a new passport system would be imple-
mented in 1976. Up to that time persons in the rural interior of the
,country were not issued an internal passport. At first glance it appears.
:as though the new system was meant to assure freedom of movement to
all citizens.21 However, for rural residents at least during the transi-

'tion period from January 1, 1976 until December 31, 1981, special
certificates and documents were to be issued to people who wish to
-travel depending on the length of time they are to be away from their
!normal residence. If the process of issuing passports extends over a 6-
,year period some of these passports will not be issued until the latter
Vpart of the period. Given the 1975 debacle in agriculture, the delay inissuing of new passports may be a device to restrain some of the out-
migration of rural residents. On the actual document, it is clearly stated
,that once nationality is entered it is no longer possible to change it
lunder any circumstances.22 No information is available as to the fre-
Iquency with which nationality designations on passports were changed
,under the old regulations, but it was probably an infrequent occurrence.

The U.S.S.R. has always had a policy of encouraging migration to
p ertain specified areas. In May 1973, a decree of the Council of Min-

2 Ts5UJ 555R, Itagf Vsesoyjunoy perepWe( ,aseleniVa 1970 goda- na;tafonftyny sostav
,t158eleniy/a 5?, 8o1Juzfnikh i avtonomnykh respublik, krayev, oblastep i nateAinat'nVkh,okruoqov, Vol. IV, Moscow. Statietlkra. 1973, p. 9.

21 See "Polozhenlye 0 paeportnoy sisteme v SqR." Byulleten' Ministerstva vysshego L
Jlriednego a.jie~da~ oo obrt o vanf o S SSR. No. 12, December 1974. pp . 12-1 .



127

TABLE 6.-RURAL POPULATION AS A PERCENT OF TOTAL POPULATION AND TOTAL NATIONALITY, BY REPUBLIC
AND BY NATIONALITY: 1959 AND 1970

Nationality
Total republic Nationality within titular

population population republic

Republic 1959 1970 1959 1970 1959 1970 Nationality

(1) (2) (3) (4) (5) (6)

U.S.S.R -52.1 43.7 52.1 43.7 (I) (1)

Baltic republics -51.7 42.6 50.7 49.9 59.7 50.8 Baltic nationalities:

Estonia -43.5 35.0 52.9 44.9 53.1 45.3 Estonians.
Latvia -43.9 37.5 52.5 47.3 53.3 48.3 Latvians.
Lithuania -61.4 49.8 64.9 53.3 66.4 54. 1 Lithuanians.

R.S.F.S.R -47.6 37.7 42.3 32.0 45. 1 34.4 Russians.
Belorussia -69.2 56.6 67.6 56.3 74. 5 62.9 Belorussians.
Ukraine -5 4.3 45. 5 60.8 51.5 63.4 54.2 Ukrainians.
Moldavia -77.7 68.3 87.1 79.6 90.4 82.8 Moldavians.

Transcaucasian republics. 54. 1 48. 9 57.6 51. 1 60. 5 53.0 Transcaucasians:

Georgia5 7.6 52.2 63.9 56.0 65. 1 57.2 Georgians.
Armenia -50.0 40. 5 43. 4 35.2 47.8 37. 3 Armenians.
Azerbaydzhan -52.2 49.9 65.2 60.3 63.7 58.7 Azerbaydzhani.

Kazakhstan5 _ 56.2 49.7 75.9 73.3 75.7 73.7 Kazakh;.

Central Asia -65.1 61.9 79.1 75.3 80.2 76.5 Central Asians:

Uzbekistan -66.4 63.4 78.2 75.1 79. 8 77.0 Uzbeks.
Turkmenia -53.8 52.1 74.6 69.0 73.7 68.3 Turkmen.
Kireiziya -66.3 62.6 89.2 85.4 89.0 85.5 Kirgiz.
Tadzhikistan -67.4 62.9 79.4 74.0 80.4 74.5 Tadzhiks.

I Not applicable. SOURCE

CoIn. 1 and 2: TsSU SSSR, "Narodnoye khozyaystvo SSSR v 1974 godu; statisticheskiy yeghegodnik," Moscow,
Statistika, 1975, pp. 9-11.

Col. 3: TsSU SSSR, "Itogi Vsesoyuznoy perepisi naseleniya 1959 goda SSSR (svodnyy tom)," Moscow, Statistika, 1962,
pp. 184 and 196.

COl. 4: TsSU SSSR, "Itogi Vsesoyuznoy perepisi naseleniya 1970 goda; national'nyy sostav naseleniya SSSR, soyuznykh
i avtonomnykh respublik, krayev, oblastey i natsional'nykh okrugov, vol. IV, Moscow, Stautistika, 1973, pp. 20 and 35.

Col. 5: Table 53 in the corresponding census volume for each republic of the 1959 census.
Col. 6: TsSU SSSR "itoi," vol. IV, 1973 Pp. 43, 55, 152, 164, 192, 195, 202, 208, 223, 229, 253, 256, 263, 267, 273. 275,

276, 278, 280, 282, 2N4, 288, 295, 297, 303, 4OS, 306, 309, 317, and 319.

isters U.S.S.R. entitled "On New Benefits Granted to Citizens Re-
settling in the Country's Collective and State Farms,'" was enacted.
This decree offered the highest fringe benefits and monetary awards,
as well as special vacation periods and opportunities to purehas auto-
mobiles and motorcycles for those who moved to the area along the
border with the People's Republic of China.23

III. MANPOWER

As indicated in our paper published by the Joint Economic Com-
mittee in June 1973, the labor shortage is serious and will become even
more so in the future as the supply drops precipitously. Labor short-
ages will be exacerbated by competing demands among the civilian
and military sectors for skilled young people.

A. Labor Supply Problems -

According to our projections prepared in June 1974 for the U.S.S.R.
and for eight subdivisions of the country 24 a significant upturn in the
annual increments to the population of able-bodied ages has been
taking place since 1970 and will continue throughout the present

21 Ibid., p. 12.
m Sobraniye postanovlenty Pravitel'stva 888R, No. 13, 1973, pp. 266-280.
X Baldwin, Projectiome, P-91, No. 24, 1975, 36 pp.
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decade. It is expected that persons in these ages will constitute over
92 percent of the new additions to the labor force during the 1971-75
plan period.25 With all other major sources exhausted, the dependence
on the able-bodied age group is total. In the 1980's there will be a
downturn in the size of the annual increments to the able-bodied ages
to just over one-fifth of the numbers in the first half of the current
decade and the increments in the latter half will be only slightly
larger (table 7). In the 1990's the increments will increase again, but
the increase in the latter half of the decade will still be less than
three-quarters of the total for 1971-75.

The projections indicate that the increase in the able-bodied ages
in Central Asia and Kazakhstan will actually exceed that for the
U.S.S.R. as a whole during the 1980's. The Transcaucasus also will
supply a positive increment to the net growth over the entire period.
A net decrease will occur in the R.S.F.S.R. and the Ukraine beginning
in 1980 and in the Baltic Region after 1990. Although there will be a
reduction in the share of the Central Asian region and Kazakhstan
during the 1990's, and that of the Transcaucasus will decline from
1985 onward, the contribution of these areas to the national increase
in the able-bodied population will continue to be much higher through-
out the latter part of the century than it was during the 1970's. These
prospects pose serious problems relating to mobility, ability to speak
Russian, urbanization, and industrialization. Before long it is likely
that the Soviet Union will be obliged to undertake a crisis management
approach involving various legislative and administrative expedients
to cope with the labor, investment, political, and military implications
of these changes.

There are various indications that the Soviets hope more nensioners
can be induced to return to work. even if only part-time. A decree was
issued in September 1973 reiterating the need to mobilize pensioners
to work in enterprises designated for this purpose or to work at
home.so There is no available evidence as of this date as to whether
or not this directive has been snecessfutl. As of. January 1, 1974. only
12,500 of approximately 4 million working pensioners were working,
part-time. Many nonworking pensioners expressed a preference to
work part tiMe27

Despite the fact that the Soviet Union desperafely noeds to improve
agriculture and to increase sharply the productivity of farmers tbrouih
.additional inputs of labor as well as capital, as of Januarv 1. 1968,
they have lowered the pension age for collective farmers to that for
workers and employees in the state sector. As of April 1, 1975, they
have lowered the pension age for female farm machine operators even
more in an effort to make work more attractive to them.28 Thuls. the
authorities appear to have a fundamental ambivalence in their treat-
ment of collective farm workers.

The first indications of a policy to import foreign ,laor to help
solve shortages in bottleneck areas and to bring in scarce specialties

Feebbach and Rnaawy. "Labor." 1973. p. 506.
2' O 0 mp rakh no lal 'neyah emu iiicbqhe nivni isnol'zovaniva tre Ine pe,'TIonpror pa qtnr til

I lnval iiov v narodnom khozyavstve I svyazannvkh s Ptim dopolnitel'nykh l'rotakh." In
R. 11. Chernenko and H. S. Smirtyvikov (compilers). Reghcniaa parti i praviteVRtim PO
khoz yausf tnenn1n vop rosearn. Tom 9, fetrol' 1.972 g.-senfya br' 1973 g.. Moscow . Poltizda t,1974. pn . z 6 gi_ 5)

Z' A. Mavkov. "Trudovyye resursy v devyatoy pyattletke," Sotsialisticheskiyc trud, No. 4.
Ar-il 1979*. n. 192.

2s "IO snizhenil vo0rasta dlr" naznacbeenva pensil po. starosti zbenshchinam-mekhaniza-
torsim." Vedoeaosti Verkhovnoono oveta ES'R, No. 11. March 12, 1975, article 18c2. p. 161.,
and Vedomosti Verkhovnogo Soveta SSSR, No. 36, September 27, 1967, article 520, p. 563.
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TABLE 7.-ESTIMATED INCREMENTS TO THE POPULATION IN THE ABLE-BODIED AGES IN THE U.S.S.R., CENTRAL
ASIA AND KAZAKHSTAN, AND THE TRANSCAUCASUS, BY PLAN PERIOD: 1959 TO 2000

IBased on data as of Jan. 1, in thousands

U.S.S.R. Central Asia and Kazakhstan Transcaucasus

Average As a percent As a percent
Total annual Total at national Total of national

Plan period increase increase increase increase increase increase

1959-65 -5,173 739 NA X NA X
1966-70 -7,808 1,562 NA X NA X
1971-75 12, 726 2,545 3,551 27.9 1,231 9.7
1976-80 10,408 2,082 3,495 33.6 1,148 11.0
1981-85-- - 2,687 537 2,823 105.1 701 26.1
1986-90--------- 2, 830 566 2,938 103.8 531 18.8
1991-95 4,020 804 3,565 88.7 628 15.6
1996-2000 -9, 012 1, 802 4, 999 55.5 1,082 12.0

NA-Not available.
x-Not applicable.
Source and methodology: Estimates of the Foreign Demographic Analysis Division, March 1974. The projections for the

years 1973-2000 were based on the assumptions that fertility will remain constant atthe estimated 1972 level, that mortality
will decline by an amount equivalent to an increase in life expectancy at birth of approximately 2.5 years, and that net
migration will be insignificant.

-were discernible in 1973.29 Since then this program has been expanded
to cover a wide variety of activities and forms. Among the most inter-
esting of the projects involving foreign labor is the building of the
Orenburg pipeline, designated portions of which are to be built by
the East European countries using their own labor and capital. It is
expected that at the peak of the effort some 20,000 foreign workers
wvill be engaged in building the pipeline and associated production
and support facilitics.30 Approximatelv equal sections of 550 km. each
will be built by workers from Bulgaria, Czechoslovakia, East Ger-
-many, Hungary, and Poland (Romania will send money but not men).
Work is to be completed by the third quarter of 1978 according to the
original plan. Several other important construction projects carried
out within the U.S.S.R. also involve the joint efforts of several coun-
tries. The Ust-Ilimsk pulp and paper complex is being built in the
Irkutsk region of Eastern Siberia with Bulgarian, East German,
Polish, and Romanian assistance. Two thousand foreign workers are
scheduled to be part of the 26.000 building the comp]exA' The Kieyem-
bavsk Asbestos mining and enriching complex in the Orenburg Oblast
of 'the R.S.F.S.R. also involves workers from the six East European
countries.32

Another means of obtaining labor from foreign Countries is in barter
exchanges of materials or products for labor. Bulgarian workers were
employed at 23 different sites in 1973, and by now may number some
30,000 throughout the country.33 As indicated in our 1973 study, 7,000

2D Feshbach and Rapawy, "Labor," 1973. p. 503.
so See for example, A. Vesel'yev, "Gasoprovod Orenburg-Zapadnaya granits: Sovmestnymt

usillyami stran-chlenov SEV," Ekonomicheskaya gazeta, No. 39, September 19750 p. 24.
31 Rabochoay gazeta, April 8. 1975, p. .1.
32 v. Zoloyev, "Novaya forma sotrudnlchestva stran SEV-v deystvit." Vneshnyava

torgovlua, No. 9, September 1974, p. 33. A very Interesting matrix for the origin and
destination of foreign workers among six East European countries (Bulgaria, Czechoslo-
vakia. East Germany, Hungary, Poland. and Yugoslavia) and the U.S.S.R. Is derived in
Friedrich Leveick, Migration and AuladnderbeschdJtigung in den RGW-Ldndern und ihre
Probleme, Nr. 32, Wiener InstItut fu r Internationale Wirtschaftsvergleiche. Vienna, De-
cember 1975, p. 14. He estimates that about 166,000-176,000 workers are Involved In these
"transactlons."

23 Ye, L. Alanevtch, "Ispol'zovanlye trudovykh resursov v uslovlyakh nauchno-tekhnt-
cheskoy revolyutsll; simpozium v Moskve," Vestnik Akademii nauk SSSR, No. 3, March
1973, p. 88.
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North Koreans were engaged in cutting timber in the Khabarovsk
Kray, and there are reports that their numbers are increasing.34 Labor
to supplement domestic resources also comes from Western countries.
Finland has contracted with the Soviet Union to build a hotel and a
hydroelectric dam and to cut timber. Late in 1973 it was reported that
3,000 Finns would participate in the building of an iron ore mine and
concentrating plant.3 5 A Soviet-Finnish Treaty signed in 1971 con-
tained references to ten joint construction projects (including some of
Finnish territory)."" Italian workers participated in the building of
the Togliatti plant, the French are to provide labor to build hotels in
Moscow, and, if any of the gas and oil deals being negotiated in "above-
plan" agreements between the U.S.S.R. and American and Japanese
firms are consummated, foreign labor will undoubtedly be required
in other than supervisory roles.

The emigration of Jews, ethnic Germans, Armenians, and others
has reduced the available labor supply to the extent that these indi-
viduals were economically active. Taken together, the 125,000 Jews
who emigrated in the post-war period, the 5-6,000 ethnic Germans who
left each year, the annual exodus of a small number of Armenians,
and the "other nationalities [who] left at the rate of 3,800 annually,"
are only a small fraction out of a labor force of 126,000,000, and there-
fore do not add significantly to the severity of the labor shortage.3 1

In all, then, the demographic picture bodes ill for the future labor
supply until the end of the century. Not only will the increase in the
total numbers be constricting, but the picture afforded by examination
of the regional components underscores the necessity for improvements
in productivity and efficiency if past or current economic growth paths
are to be followed in the future.

B. The Labor Force

From the discussion of the basic tasks for the current 5-vear plan
period in the introductory section of the "Basic Directions for the
Development of the National Economy of the U.S.S.R. in 1976-1980" 33
it is clear that the Party and Government are seriously concerned
about their labor force problems. The leadership is considering a
wide range of possible solutions-mechanization of auxiliary and
subsidiary work, reduction of the share of manual labor, restricting
employment growth in existing enterprises, more rational utilization
of labor, especially those employed in the nonproductive sphere,
improving the norming of labor, reducing labor turnover. raising labor
discipline, more efficient use of worktime, elimination of idleness and
all other irrational uses of labor inputs, improvement of training and
skills of cadres, and providing more amenities in the Siberian and Far
Eastern regions of the country.3 9

34 Rkonotnfhes7kava gazeta, No. 12, March 1974, p. 20, and Feshbach and Rapawy,"Lzphr." 1973. n. 603.
" Theodore Shahad. "Finland to Help Develop Big Iron-Ore Deposit in Soviet," New York

Times. December 19. 1973. pp. 65-66.
mm See Sotsialisticheskay1a industriya, April 6, 1974, p. 3, for interview with the Finnish
Minister of Foreign Affairs.

t' Verv interesting emigration data are provided In a letter written by Boris Ponomarev,
the head of the Foreign Affairs Department of the Central Committee, to West European
Communist Parties. The letter, which "has fallen into Western diplomatic hands" is sum-
marized In an article by Mnrrn' Seeger, "Kremlin Defensive In Letter to Reds in West,"
Los Argetes Times, March 11. 1976, p. 1.

SI Pravda, December 14, 1975, pp. 1-6.
T Ibid., p. 2.
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Again because of limits in space and time, the present article deals
primarily with the size of the labor force, its rate of growth, its overall
structure, the annual average employment, and its distribution by
branch, and provides estimates of man-hours of work. Man-hour data
afford a more precise measure of labor inputs than do other kinds of
labor force data and are much more useful for temporal and spatial
comparisons of labor productivity. Only brief mention can be made
here of various new developments in the manpower area, including the
issuance of new-style labor booklets and the expansion of activities of
the State Committees on Labor Resources Utilization. Some indication
of the proportion of engineering graduates from part-time (evening
and correspondence) schools is also available. Most of the estimates
and projections of labor force, annual average employment, and man-
hours given below are from a forthcoming report by Stephen Rap-
awy,40 the detailed notes and methodology for which will not be
repeated here.

The total Soviet labor force is estimated at 125,612,000 persons in
1970 (table 8). This figure represents 51.7 percent of the total popu-
lation of the U.S.S.R. and 95.4 percent of the population in the able-
bodied ages. If persons of able-bodied and pension ages in private agri-
culture are excluded, the latter proportion is reduced to 89.9 percent.
The labor force participation rates are at a very high level at this time.
and there are no significant untapped labor resources that can be drawn
on for future needs. (See appendix tables.) The growth of the labor
force is estimated to be slightly larger between 1970 and 1990 than it.
was between 1950 and 1970 (30.9 million as compared to 28.0 million),
1)ut because of the larger base the rate of growth by 1986-90 is only
about one-third the level of 1950-58 (table 9). The labor force esti-
mates given here are based on the population projections described
earlier, rates of economic activity by age and sex, and assumptions
about trends in the agricultural sector. Given the problems in Soviet
agriculture, the assumption that labor may be drawn from the farms
without commensurate productivity gains may perhaps be too
onltimistic.)Str

A ccording to the estimates given here the share of the labor force in
agriculture drops from 54.0 percent in 1950 to 30.7 percent in 1970 and
to 17.6 percent in 1990. The agricultural labor force figure for 1970 is
different from the Soviet 1970 census figure. According to the pulb-
lished census report there -were only 1,823,499 persons "engaged in the
private subsidiary agricultural economy."'41 This figure is patently
incomplete. If one were to compare the annual average figure of 4.9
million persons working solely in this activity in 1969 reported in the
statistical yearbook for that year 42 with the corresponding 1970 census
figure, it is obvious that the latter is far less inclusive. The explanation
appears to be relatively sir.ple. In October 1964, between the 1959 and
1970 censuses, a law -was passed authorizing payment of state pensions
to collective farmers effective January 1, 1965.43 By the end of 1965,

40 Stephen Rannwv, Estimates apnd Projections of the Labor Force and Civilian EmpTo't-
ment in the t.S.S.R.: 1950 to 1990, U.s. Department of Commerce, Bureau of Economic
Analvsis. 1976 (forthcoming).

4" TsST SSSR. Itogi Vaesoyuznov pereplsi naseleniva 1970 goda raspredelenille inoge-
lenina RSSR. eoyuzn1/kh i avtonomytch re8publik, leraev i oblastey po obehchestvennym
grippam. istochnikam aredstv sushchestvovaniya i otraslyam narodnogo khozyaystva,
Vol. V. Moscow. Stattstika. 1973. p. 162.

M-TsSU SSR. Narodnope khozvaystvo SSSR v 1969 'gods; statisticheskiV Vezhegodnik,
Moseow. Statistilra, 1970, p. 420.

As K. U. Chernenko et al. (Eds.). Spravochnik partitnogo rabotnika, vvpusk shestoV,
Moscow, Politlzdat, 1966, pp. 268-281.
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7.0 million persons on collective farms were receiving old-age pen-
sions.44 There is no doubt that a very large proportion of these people
continued to work on their private plots and orchards..;

JABLE 8.-ESTIMATES AND PROJECTIONS OF THE LABOR FORCE IN THE U.S.S.R.: 1950 TO 1990

[in thousands, as of July 11

Civilian labor force

Agricultural sectors

Nonagri- CoIlec-
Armed cultural tive

Year Total Males Females forces Total sectors Total State farm Private

1950 -- - 97, 641 (NA) (NA) 4,600 93, 041 42, 796 51, 245. 4,261 36, 070 9,914
1955 - 104, 937 (NA) (NA) 5, 800 99,137 49, 753 49, 384 6,865 32, 411 10,108
1959 - 109, 264 52, 722 56, 542 3, 908 105, 364 57, 780 47, 584 6, 359 31, 723 9, 502
1960 - 110,132 53,215 56,917 3,973 106,159 60, 723 45,436 7,764 28, 853 8,819
1965- 116, 494 56,420 60, 074 3,380 113,114 73, 077 40,037- 10 001 21,343 8,693
1970- 125, 612 61,283 64,329 3,535 122,077 84, 577 37, 500 10, 594 19,669 7,237
1971- -127, 672 62, 515 65, 157 3, 675 . 123, 997 87, 028 36,.969 -10, 700 19, 248 7,021
1972 - 129, 722 63, 736 65, 986 3,675 126, 047 89, 609 36, 438 10, 807 18, 826 6, 805
1973 - 131, 610 64, 876 66, 734 3,725 127, 885 91, 977 35, 908 10,913 18,406 6,589
1974 - 133, 600 66,065 67, 535 3,835 129,765 94,388 35, 377 11,019 17 985 6,373
1975 - 1-35, 767 67, 350 68, 417 4,005 131, 762 96,916. 34, 846 11,125 17, 563 6,158
1976 - .. -137, 987 68, 670 69, 317 4,005 133, 982 99, 666 34, 316 11, 232 17, 142 5, 942
1977 - 140 140 69,956 70, 184 4,005 136,135 182,350 33,785 11,338 16,721 5, 726
1978 - 142, 214 71, 241 70, 973 4,005 138, 209 104, 955 33, 254 11,444 16, 300 5,510
1979 - 144,201 72, 473 71, 728 4,005 140,196 107, 473 32, 723 11,550 15,879 5,294
1980 - 146, 068 73, 648 72, 420 4,005 142,063 109, 870 32,193 11,657 15, 458 5,078
1981 - 147, 753 74, 726 . 73, 027 4,005 143, 748 112, 086 31, 662 11,763 15, 037 4,862
1982 - 149, 215 75, 681 73, 534 4,005 145, 210 114,079 31, 131 11,869 14,616 4,646
1983 - 150, 521 76, 534 73, 987 4,005 146, 516 115,916 30, 600 11,975 14,195 4,430
1984 - 151, 672 77, 294 74, 378 4,005 147, 667 117, 597 30, 070 12, 082 13,774 4,214
1985 - 152, 647 77, 960 74, 687 4, 005 148, 642 119,103 29, 539 12, 188 13,352 3,999
1986 - 153, 466 78, 526 74, 940 4, 005 149, 461 120, 453 29, 008 12, 294 12, 931 3, 783
1987 - 154, 207 79, 036 75, 171 4,005 150, 202 121, 725 28, 477 12,400 12, 510 3,567
1988 - 154, 950 79, 505 75, 445 4,005 150, 945 122, 998 27, 947 12, 507 12, 089 3, 351
1989 - 155, 734 79,997 75, 737 4, 005 151, 729 124, 313 27, 416 12, 613 11 668 3,135
1990 - 156, 555 80,503 . 76,052 4,005 152, 550 125, 665 26, 885 12, 719 11,247 2,919

NA-Not available.

Source: Stephen Rapawy, "Estimates and Projections of the Labor Force and Civilian Employment in the U.S.S.R.:
3950 to 1990," U.S. Department of Commerce, Bureau of Economic Analysis, 1976 (forthcoming). Variant L.

The armed forces figures given in table 8 will be discussed below.

Annual average employment of workers and employees in the State
sector was scheduled to increase by 11.1 million during the 5-year plan
period just completed.4 5 From information in the plan fulfillment
report for 1975, it is possible to estimate that state sector employment
reached 102.2 million persons, an increase of 12.0 million during the
period, which was 8 percent higher than what was projected in the
plan.46 The absolute level in 1975 is 13.3 percent higher than in 19T0.
However, the rate of increase is somewhat less than that for the pre-
vious 5 years, and the aggregate growth is only about half that in each
of the three previous 5-year periods.4 7 Information available about the
Tenth Five-Year Plan, 1976-80, does not permit an estimate of the
expected increase in the number of workers and employees. However,
based on the midpoints of the production/productivity relationships

"4TsSU SSSR. Narodnoye khozyayatvo SSSR v 1974 godu; statiaticheskiy yezhegodnik,
Moscow. Stattstika. 1975, p. 614,

r
5
see Gosplan SSSR, Gosudarvtvennyy pyatiletniy plan razvitiya narodnogo khozyaystva

SSSR na. 1971-1975 gody, Moscow, Politizdat, 1972, p. 89.
u Based on Index of growth in Izvestiya, February 1, 1976. p. 1, and TsSU SSSR,

Narodnolye khozyaystvo &SSSR v 197, gyodu; statisticheskiy yezhegodnik, Moscow, Statis-
tiBa. 1975. p. 5510.

47 Based on table 10 and Feshbach and Rapawy, "Labor," 1973, pp. 520-521.
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TABLE 9.-L2 -ROWTH RATES OF SELECTED POPULATION AND MANPOWER MEASURES

]in percent per yearl

Indicator 1950-58 1959465 1966-70 1971-75 1976-80 198145 1986-90

Population:
Population of able-bodied ages 1.8 0. 5 1.2 1.9 1.5 0.4 0. 3
Population of pension-age -3.6 3. 2 3.3 1. 3- 1.2 2.3 2.1
Population 18 years of age -2.0 -3. 6 5.8 2.3 .4 -4.0 .7
Population 19 years of age -1. 7 -7.0 9.0 2.4 1.4 -4. 4 -. I

Labor force:
Total- 1.4 1.0 1.5 1.6 1.5 .9 .5

Civilian -1. 5 1.0 1.5 1.E5 1E .9 5
Nonagricultural- 3. 3 4.0 3.0 . 2.8 2. 5 1. 6 1.1
Agricultural - - -- 1 -3.1 -13 -1. 5 -1. 6 -1.7 -1E9

Annual average employment:
Total civalian -1.9 2.0 1.9 '1.7 (NA) (NA) (NA)

Nonagricultural -3.7 *- 4.5 3. 5 2. 5 (NA) NA) (NA)
Industry -4.0 3.9 2.9 1.5 .7 NA) (NA)
Services -3.0 5. 5 4.3 3.3 (NA) (NA) (NA)

* Other -4.8 4.3 3.4 3.0 (NA) (NA) (NA)
Agricultural - - .1 -1. 3 -1.1 I -. 4 (NA) (NA) (NA)

Man-hours:
Total civilian -1.7 .9 2.0 11.9 (NA) (NA) (NA)

Nonagricultural -2.9 2.8' 3.6 11. 9 (NA) (NA) (NA)
Industry -3.2 2.2 3.1 . '1.4 (NA) (NA) (NA)
Other -3.1 3.3 -4.1 '33 (NA) (NA) (NA)

Agricultural- .4 -1. 7 -1.1 '. 3 (NA) (NA) (NA)

'1971-74. ' -
NA-Not available.
Note: Rates for each period were calculated on the basis of data for the terminal year of the preceding period.
Source: Population: Unpublished estimates and projections of the Foreign Demographic Analysis Division made in June

1972 and March 1976. Labor force: Table 8. Annual average employment: 1950-75, Table 10. 1976-80: "Ilzvestiya," Mar. 7,
1976, p. 3. Man-hours: Table 13.

given in the "Basic Directions" of the plan, it can be estimated that
the rate of industrial employment growth in 1976-80 will slow to half
the rate of 1.5 percent during 1971-75.41 The 1.5 percent rate of growth
was less than half the rate of the previous period, which in turn was
markedly lower than the rates of the preceding 15 years.49 if a rate of
growth of national income similar to that in the past is to be achieved,
labor productivity must rise sharply, hence it is no surprise that the
plan calls for "special attention to be concentrated on accelerating the
growth of labor productivity." 50

The proportion of agricultural employment in the state, collective
farm, 'and private sectors has been steadily declining, though it re-
mains very high compared with the proportion employed in agricul-
ture in the United States. According to our estimates, agricultural
employment in the U.S.S.R. has dropped from 53 percent of total
annual average (civilian) employment in 1950 to 32 percent in 1970
and to under 30 percent in 1974. The absolute level, however, has re-
mained at over 35 million persons, more than .5 times the Soviet official
estimate of American agricultural employment and over 7 times the
unadjusted American figures.5l Services in the Soviet Union have.
grown from only 16 percent of total employment in 1950 to 25 percent
in 1970 and close to 30 percent in 1974. As the figures in table 9 show,
employment in services has grown more than twice as fast as overall

49 Based on Izvestilla, March 7, 1976, p. :3.
49 See Feshbach and Rapawy, "Labor," 1973, p. 510.

lzvestiya, March 7, 1976, p. 2.
51 See TIvU'n discussion In Narodnoye khuozpastco SSSR v 1794 godu; statisticheakiy

yezhegodnik, Moscow, Statistika, 1975, pp. 832-833.
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employment since 1959. The growth of employment in all servicer
branches in the aggregate is given in table 10 and in individual service
branches in table 11 along with that for other state sector branches of
the economy. Presumably this pattern will continue in the future as
the Soviet leadership responds to pent-up demand for more and better
services.

The importance of the growing machine-building and metalworking
branch is evident from the figures in table 12. This branch accounted
for 28 percent of industrial employment in 1950, 32 percent in 1960, 38
percent in 1970, and 40 percent in 1974. In the latter year it employed 3
times as many workers as in 1950. Other fast-growing industries are the
electric power and the chemical and petrochemical industries, employ-
ment in each of which has grown over 2.6 times in the past 24 years
(1950 to 1974) For certain industries such as nonferrous metallurgy,
no data have ever been published. For-other industries the data for par-
ticular years are missing from Soviet statistical yearbooks. These an-
nual average employment figures had to be estimated in order to devel-
op our estimates of man-hours.

1. MAN-HOURS OF WORK

Estimated man-hours of work are given here for the first time.' Ex-
cept for industry in the very recent period, no such estimates have ever
been published in the Soviet Union. These estimates are based on very
scattered data and take account of changing definitions of branches
as well as shifts from authorized (or scheduled) worktime to actual
worktime. The figures in table 13 and in appendix tables III and IV
are a first approximation and may be refined in the future with better
information and improved methodology. Some very interesting pat-
terns of change and growth appear in the current estimates. The im-
pact of the reduction in the workweek carried out in 1956-60 is notice-
able in these figures, especially during the period 1959-61. The index
number of total man-hours worked in the national economy calculated
with 1968 as a base year rises from 76.4 in 1950 to 87.7 in 1958, drops to
a low of 86.0 in 1961, then resumes its climb to 111.6 in 1974 (Table
13). In industry, however, although there was a slowdown in the
rate of increase in man-hours worked during 1956-61, there was no
actual decrease in the absolute amount as there was in the man-hours
for the economy as a whole, because employment growth more than
compensated.5 2

In the national economy, employment grew faster than man-hours by
about 11 percent over the 23-year period (tables 10 and 13). In the non-
agricultural sectors alone, employment grew by 1.4 times and man-
hours by 0.97 times. In agriculture, the reduction in employment and
in man-hours was just about equal, down 14 and 12 precent, respect-
ively.

u See the doctoral dissertation by Philip Grossman, Hours and Output: The Reduetion iea
the Soviet Workweek, 1956-60, Washington, D.C., The American University, 1970, for a
detailed discussion of the program to reduce worktime.



TABLE 10.-ANNUAL AVERAGE EMPLOYMENT IN THE NATIONAL ECONOMY, U.S.S.R: 1950 TO 1971

[in thousandsl

Line
No, Item 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962

I Total -.

2 Nonagricultural sectors …
3 Industry-
4 Other nonagricultural sectors
5 Services l
6 Other '
7 Independent artisans .
8 Agricultural sectors …
9 State.

10 Collective farm.
11 Private.
12 Socialized sector
13 Workers and employees .
14 Collective farm-
15 Private sector.
16 Independent artisans
17 Private agriculture .

I Total.

2 Nonagricultural sectors
3 Industry
4 Other nonagricultural sectors .
5 Services ' .
6 Other'
7 Independent artisans
8 Agricultural sectors .
9 State

10 Collective farm .
11 Private.
12 Socialized sector.
13 Workers and employees .
14 Collective farm .
15 Private sector
16 Independent artisans-
17 Private agriculture-

80, 646 80, 421 80, 746 82,337 86, 194 87, 642 90, 383 91, i96 93, 702 94, 047 95, 398 97, 968 99,727

* 37, 611 39, 309 40, 727 41, 840 43, 546 44, 568 46, 219 48,082 50, 197 52, 480 55, 404 58, 514 60, 616
* 15, 317 16, 230 16, 873 17, 617 11,499 18, 984 19, 702 20, 357 20, 997 21, 670 22, 620 23, 817 24, 677
* 21, 666 22, 505 23, 334 23, 757 24, 635 25, 226 26, 213 27, 475 29, 003 30, 629 32, 619 34, 548 35, 806

- 13,091 13,483 13,871 14, 30 14,415 14 800 15, 278 15,906 16,553 17,310 18447 19,811 20,840

3 565 1473 14,920 2 600 2 0 570 2 35 1 60 1 9 09
'8,9575 9,1022 9, 463 9,727 10,220 10, 426 10,935 11,569 12,8450 13,6319 14 312 14 7 14 966
;9628 574 520 466 412 1358 304 2501 197 181 165 149 133

. 43,9035 41,4112 40,019 40,497 42,648 43,074 44,164 43,5414 43,505 41,567 39,994 39, 454 39,111
3,437 3,565 3,693 4,026 5,966 6,041 5,954 6,628 6,005 5,568 6,793 7,496 7,817

2 7,600 26,933 26 267 25,600 25,200 24,800 25,700 24,300 24,900 24,500 22,300 20,700 20

_ , 11N7 t~~ll l39 ll99 d, 0 0 7 1970 102,1

11,998 10,614 1, 059 10,871 11,482 12,233 12,510 12,486 12,600 11,499 10,901 258 294
- 68, 020 69, 233 70, 167 71, 000 74, 300 75, 051 77, 569 78, 760 80, 905 82, 367 84,332 86, 561 88, 300

40, 420 42, 300 43, 900 45, 400 49, 100 50, 251 51, 869 54, 460 56, 005 57, 867 62, 032 65, 861 68, 300
- 27, 600 26, 933 26, 267 25, 600 25, 200 241,800 25, 700 24, 300 241,900 24, 500 22, 300 20, 700 20.000
- 2,626 11, 118 10, 579 11,337 11,894 12, 591 12,3814 12, 736 12, 797 11,680 11,066 11,407 11,427
- 628 574 520 466 412 358 304 250 197 181 165 149 133

- 11,998 10, 614 10, 059 10,871 11,482 12, 233 12, 510 12, 486 12, 600 11,499 10,901 11,258 11,294 ,.

1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975

-100, 905 103, 465 107, 929 110,669 112, 636 114, 853 116,600 118, 565 120, 574 122, 443 124, 553 126,649 NA

62, 689 65, 191 68, 296 70, 884 73, 491 '76, 238 78, 861 81,012 83, 306 85, 601 87, 587 00,684 91,831
- 25, 442 26, 317 27, 447 28, 514 29, 440 30, 428 31, 159 31, 593 32, 030 32, 461 32, 875 33, 433 34, 030
-3, 30 38, 773 40, 764 42, 301 43, 990 45, 773 47, 680 49, 413 51, 270 53, 134 54, 706 56, 245 57, 79
- 21 757 22, 829 24, 027 25, 052 26, 183 27, 483 28, 649 29, 615 30, 670 31, 763 32, 870 33, 849 34, 855
- 15, 373 15, 944 16, 737 17, 249 17, 807 18, 290 19, 031 19, 798 20,.600 21, 371 21,836 22, 396 22,940
- 117 101 85 .699 53 37 22 6 6 6 * 6 6 6
38, 216 38, 274 39, 633 39, 785 39, 145 38, 615 37, 739 37, 553 37, 268 3,82 3,96 3,95 N
7, 954 8, 168 8,704 8, 894 8, 836 8, 899 9,083 9,180 9,499 9, 647 9, 885 10, 102 10, 330
1,400 19,200 18, 900 18, 600 18, 400 18, 100 17, 500 17,000 16,500 16, 200 16, 100 15, 900 NA

10,862 10,906 12, 029 12, 291 11,909 11,616 11, 156 11,373 1 1, 269 10,995 10, 981 10963 NA
89,926 92, 458 95, 815 98, 389 100, 674 103, 200 105, 422 107, 186 109, 299 11142 13 6 115I 80 N
70. 56 73, 258 76, 915 79, 709 82, 274 85, 100 87, 922 90, 186 . 2, 799 95, 242 97,466 9,700 102, 155
19, 400 19, 200 18, 900 1,600 18, 400 18, 100 17, 500 17, 000 16, 500 16, 200 16 100 15,00 N
10, 9779 11,007 12, 114 12, 6 1,6 11,653 11, 178 11,379 11,275 11,001 10, 987 10,969 NA

11 101 85 69 53 37 22 6 6 6 6 6 6
10,862 10, 906 12, 029 12, 291 11,909 11,616 11, 156 11,373 11,269 10, 995 10,981 10,963 NA

I Includes trade, public dining, material-technical supply and sales, and procurement; housing- Source: Stephen Rapawy, "EsUtimates and Projections of the Labor Force and Civilian Employment
communal economy and personal services; education and culture; art; science and scientific services; S. Department of Commerce Bureau of Economic Analysis, 1976
credit and insurance organizations; and government administration. (forthcomin?; and TsSU SSSA, 'SSSR v tsifrakh v 1975 g.; hratkiy statisticheskiy sbornik," Moscow,

I Includes construction; forestry; transport; communications; and other. Statistika, 176, pp. 174-177.
NA-Not available.



TABLE 11.-ANNUAL AVERAGE EMPLOYMENT IN THE STATE SECTOR, BY BRANCH OF THE ECONOMY, U.S.S.R.: 1950-75

fin thousands; figures in parentheses were interpolated linearlyl

Nonagricultural branches

Trade, public
dining mate- Housing
rial-technical communal Science Credit and Govern-

Con- Corn- supply and economy and Educa- and sci- Insurance ment
Agri- Indus- struc- For- Trans- muni- sales, and personal Health tion and entific organi- adminis-

Year Total culture Total try tion estry port cations procurement services services culture Art services zations tration Other:

1950 -40, 420 3, 437 36, 983 15, 317 3, 278 444 4, 117 542
1951 - 142,300 (3,565) 38,735 16,230 3,414 (453) (4,370) (554)
1952 -- ' 43, 900 3, 693 40, 207 16, 873 3, 578 462 4,623 565
1953. - 45,400 4,026 41,374 17 617 3,685 416 4,694 582
1954-- 49, 100 5,966 43, 134 18499 4,064 (402) (4, 925) (596)
1955 -50,251 6,041 44,210 18 984 4,119 389 5,056 611
1956 -51,869 5,954 45,915 19,702 4,523 390 5, 232 624
1957 -54, 460 6,628 47, 832 20, 357 5,014 377 5, 368 641
1958 -56, 005 6, 005 50, 000 20, 997 5, 495 367 5, 681 664
1959 -57, 867 5,568 52, 299 21, 670 5,921 352 5,984 691
1960 -62, 032 6, 793 55, 239 22, 620 6, 319 359 6, 279 738
1961 -65, 861 7,496 58,365 23,817 6,541 378 6,518 790
1962 -68,300 7,817 60,483 24,677 6,523 389 6,677 832
1963 -70, 526 7, 954 62, 572 25, 442 6, 684 399 6, 841 877
1964 -73, 258 8, 168 65, 090 26, 317 6,883 404 7,054 928
1965 - - 76,915 8,704 68,211 27,447 7,301 402 7,252 1,007
1966 -79, 7-9 8, 894 70, 815 28, 514 7,549 409 7,364 1,073
1967 -82, 274 8,836 73, 438 29, 448 7,880 412 7,467 1,123
1968 -85, 100 8,899 76, 201 30, 428 8,149 421 7,606 1,187
1969 -87, 922 9,083 78, 839 31,159 8,572 426 7,803 1,269
1970 -90, 186 9,180 81,006 31, 593 9,052 433 7,985 1,330
1971 -92, 799 9,499 83, 300 32, 030 9,549 432 8,203 1,394
1972 -95,242 9,647 85, 595 32, 461 9,986 443 8,446 1,435
1973 -97, 466 9,885 87, 581 32, 875 10, 091 444 8,705 1,465
1974 -99 780 10, 102 89, 678 33, 433 10, 339 449 8 922 1,499
1975- - 102, 155 10, 330 91, 825 34, 030 10, 550 450 9,150 1,540

3, 360
(3, 444)
3, 528
3, 496

(3, 626)
3, 756
3, 826
4 017
4,190
4, 389
4, 675
5, 010
5, 253
5, 487
5, 752
6, 009
6, 261
6, 575
6, 964
7, 287
7, 537
7, 816
8, 100
8, 392
8, 640
8, 890

1,371 2,051 3,315 185
(1,428) (2, 139) (3, 434) (194)
1, 485 2, 226 3, 553 (202)
1,519 2,308 3,647 (211)

(I 551) (2,468) (3,817) (219)
1,583 2,627 3,988 288
1 666 2, 736 4,103 (245)
1, 721 2, 892 4, 250 (263)
1, 754 3, 059 4, 378 (280
1,815 3,245 4,556 (298)
1,920 3,461 4,803 315
2,030 3,677 5,165 346
2,096 3,818 5,521 340
2,182 3, 933 5, 835 353
2, 282 4,082 6, 204 362
2,386 4, 277 6 600 370
2,489 4,427 6,895 380
2, 674 4, 545 7, 172 387
2, 800 4, 747 7, 507 393
2, 930 4, 927 7, 777 403
3, 052 5,080 8,025 412
3,213 5, 239 8,262 420
3, 376 5, 386 8,482 428
3, 527 5. 522 8,708 434
3,664 5,655 8,924 441
3, 815 5, 790 9,145 445

714
(772)

829
860

(926)
992

1, 094
1, 208
l, 338
i, 474
1, 763
2,Oil
2, 213
2, 370
2, 497
2, 625
2, 741
2, 850
2, 990
3,128
3, 238
3, 374
3, 544
3, 735
3, 864
4, 010

* 264
(263)

262
263

(264)
265
266
261
260
260
265
277
283
289
296
300
313
329
346
363
388
411

-439

465
493
520

1 831
(1 809)
1, 786
1, 726

(1, 544)
1, 361
1 342
1; 294
1, 294
1, 273
1, 245
1, 295
1, 316
1, 308
1, 354
1, 460
1, 546
1, 651
1, 736
1; 834

*1, 883
1, 935
2, 008
2, 087
2 168
2, 240

194
231
235
250
233
251
166
169 Fi*
243 COb
371 OM
477
510
545
572
675
775
854
925
927
961
998

1,022
1, 061
1, 131
1 187
1, 250

I Data were reported as rounded to tenths of millions. Source: Stephen Rapawy "Estimates and Projections of the Labor Force and Civilian Employment
in the U.S.S.R.: 1950 to 1990,"!' U.S. Department of Commerce, Bureau of Economic Analysis, 1976
(forthcoming).



TABLE 12.-ANNUAL AVERAGE EMPLOYMENT OF INDUSTRIAL-PRODUCTION PERSONNEL, BY BRANCH OF INDUSTRY, U.S.S.R.: 1950 TO 1974

l'n thousands]

O ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Timber, wood-
Chemical and Machine- working, and pulp

Oil and gas petrochemical Non- building Con- and paper
Total, Ferrous ferrous and struction

Total, selected Electric Oil ex- Oil Chem- metal- metal- metal- ma- Pulp and Light Food
Year industry branches' power Coal Total traction refining Gas Total ical a lurgy lurgy working terials Total paper industry industry Residual

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19)

1950 - 15, 317 14, 508 184 859 121 68 44 9 469 371 743 582 4,307 699 2,208 140 2,653 1,683 809
1951 - 16,230 15,159 197 875 129 70 50 9 494 395 780 619 4,535 757 2,268 144 2,780 1,725 1,071
1952 - 16,873 15,807 211 891 139 76 54 9 521 418 817 624 4 775 819 2,329 148 2,913 1,768 1,066
1953 - 17,617 16,491 226 926 149 81 59 9 549 443 850 619 5 028 887 2,392 152 3,053 1, 812 1, 126
1954 - 18, 499 17, 201 242 986 151 77 66 8 579 467 871 604 5,294 960 2,457 156 3,200 1,857 1,298
1955 - 18,984 17, 928 260 1,047 164 82 73 9 610 490 891 577 5,565 1,039 2, 524 161 3.348 1,903 1,056
1956 - 19, 702 18,664 283 1, 129 173 83 80 10 643 503 916 577 5,860 1, 129 2,557 163 3, 445 1,952 1,038
1957 - 20, 357 19, 414 308 1, 194 181 83 85 13 678 517 941 576 6,171 1, 227 2, 590 165 3. 545 2, 003 943
1958 - 20, 997 20,199 335 1,256 192 86 88 18 715 530 966 576 6,498 1,334 2,624 167 3,648 2,055 798
1959 - 21,670 20,955 364 1,245 191 85 88 18 754 .567 996 593 6,842 1,450 2,658 169 3,754 2 108 715
1960 - 22,620 21,742 397 1,196 196 85 93 18 792 603 1,047 611 7,206 1,575 2,698 173 3,860 2,164 878
1961 23,817 22 602 422 1,171 200 87 95 18 868 658 1,090 629 7,682 1,602 2,722 180 3,957 2,259 1, 25
1962 - 24 677 23 456 449 1,162 204 88 97 19 951 730 1,122 648 8, 189 1,629 2,746 187 4,030 2,326 1,221
1963 - 25. 442 24, 272 477 1, 158 205 (') (a) 20 1,042 825 1,161 668 8, 729 .1, 657 2,771 195 4,034 2,370 1,170
1964 - 26,317 25,361 507 1, 166 221 92 106 23 1,142 900 1,200 687 9,305 1,685 2,796 203 4, 171 2,481 956
1965 - 27, 447 26, 505 540 1,200 229 94 110 25 1,251 972 12,36 709 9,905 1, 716 2,819 212 4,308 2,592 942
1966 - 28, 514 27, 524 581 1,202 242 99 116 27 1,346 1,033 1,267 734 10,400 1,774 2,827 235 4,471 2,680 990
1967 29,448 28,466 602 1,204 252 102 122 28 1,424 1,093 1,298 742 10, 846 1 831 2,830 245 4,651 2,786 982
1968 - 30,428 29,363 625 1,194 254 101 125 28 1 468 1,127 1 333 755 11, 82 1 901 2, 858 252 4,800 2,893 1,065
1969- 31, 159 29, 998 635 1,168 256 101 127 28 1,523 1, 169 1,348 757 11,698 1,955 2,833 255 4,914 2,911 1,161
1970 - 31, 593 30, 469 633 1, 120 263 102 132 29 1 568 1, 03 1, 359 745 12, 017 1, 996 2, 848 259 5 019 2, 901 1, 124
1971 - 32, 030 30, 876 645 1,090 263 101 133 29 1,598 1,226 1,352 752 12, 369 2,039 2,829 260 5 036 2, 903 1, 154
1972 32, 461 31, 279 655 1, 056 265 101 136 28 1,626 1,248 1, 354 760 12, 718 2,070 2,821 262 5,034 2 920 1,182
1973- 32,875 31,673 659 1,025 268 99 141 28 1,667 1,279 1,356 768 13, 049 2,093 2,807 264 5,045 2,936 1 202
1974 - 33, 433 32, 187 671 1,002 268 96 144 28 1,706 1,309 1,366 776 13, 424 2,115 2,799 267 5,074 2,986 1,246

' Sums of columns 3-5, 9,11-15, and 17-18. Source: Stephen Rapawy "Estimates and Projections of the Labor Force and Civilian Employment.
5 Rubber and asbestos industries are excluded. in the U.S.S.R.: 1950 to 1990, U.S. Department of Commerce, Bureau of Economic Analysis, 1976
3 Combined employment for oil extraction and oil refining were reported at 185,000. (forthcoming).
Note: Many of the figures shown here were estimated. Details of the methodology are given in

the source.



138

TABLE 13.-ESTIMATED MAN-HOURS OF EMPLOYMENT IN THE NATIONAL ECONOMY, BY SECTOR, U.S.S.R.: 1950-74

[Absolute figures are in millions of man-hoursl

Nonagricultural sector Agricultural sector

Other non- Inde-
Index, agricultural pendent Collective

Total 1968=100 Total Industry sectors artisans Total State farm Private

Year (1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1950 155,781 76. 4 78, 764 33, 054 44, 355 1,355 77, 017 7,696 45, 808 23,513
1951…-----155, 626 76. 3 82, 143 34, 927 45, 981 1,235 73, 483 7,984 44, 695 20, 804
1952 --------- s156, 476 76. 7 84. 903 36, 209 47, 578 1, 116 71, 573 8, 272 43 589 19, 712
1953…-----159, 894 78. 4 87, 094 37, 736 48, 360 998 72, 800 9, 016 42, 476 21, 308
1954 - 168, 156 82.4 90, 480 39, 569 50. 030 881 77, 676 13, 360 41, 811 22, 505
1955…-----171. 052 83.9 92, 403 40, 531 51,108 764 78, 649 13, 528 41, 146 23, 975
1956 --------- 174, 294 85.4 93, 814 41,020 52, 161 633 80, 480 13, 336 42, 623 24, 521
1957------175, 313 85.9 95, 659 41, 386 53, 765 508 79, 654 14, 848 40, 334 24, 472
1958--------- 178, 815 87. 7 99, 343 42,393 56, 552 398 79, 472 13 448 41,328 24, 696
1959 - 177, 017 86.8 101, 118 42, 560 58, 203 355 75, 899 12, 696 40,663 22, 540
1960------176, 533 86. 5 102, 975 42, 752 59, 911 312 A73 558 15, 192 37, 002 21, 364
1961 -- 175, 515 86.0 104, 360 43,061' 61,030 269 91-155:. 14,;735 34: 356 .222064
1962 - 178, 259 87.4 107, 622 44:616 62, 766 240 70,637 15,428 33, 075 22, 134
1963------179,661 88.1 111, 026 45,897 64,918 211 68,635 15,631 31.717 211,287
1964 - 184, 765 90.6 115, 948 47, 713 68, 052 13 68, 817 15 988 31,451 21, 378

195 ----- 191,038 93.7 120.555 49,377 71,025 153 70,483 16 61 29,946 23,576
1966…-----196, 352 96.3 125. 694 51, 553 74, 016 125 70,658 17,185 29,379 24, 094

197 200, 031 98.1 130, 654 53, 389 77, 169 96 69371, 4 886 3 4
1968- 203,974 100.0 135,794 55,288 80, 439 67 68,180 16,968 28,441 22, 771
1969 :: 207, 017 101.5 140,748 56.741 83, 967 40 66,269 17,164 27,237 21,868
1970 - 211, 08 103.5 144,279 57, 405 86,863 11 66, 829 17 584 26,957 22, 288
1971------216, 088 105.9 149,154 58, 554 90,589 11 66, 934 18, 270 26, 579 22, 085
1972 - 219 693 107.7 153, 011 59, 217 93,783 11 66, 82 18, 557 26,572 21 553
1973…-----222, 718 109.2 155, 567 59. 557 95,999 11 67, 151 19,096 26, 530 21, 525
1974 - 227,609 111.6 159,463 60,671 98,781 11 67,606 19,516 26,600 21,490

Source: Stephen Rapawy, "Estimates and Projections of the Labor Force and Civilian Employment in the U.S.S.R,
1950 to 1990," U.S. Department of Commerce, Bureau of Economic Analysis, 1976 (forthcoming).

2. LABOR PRODUCTIVITY

Labor productivity. which is a function of incentive to work as well
as of numbers of workers and man-hours, capital equipment, and or-
ganization of work, is to receive special attention in the current 5-
year plan, as noted earlier. Inasmuch as the labor supply is limited
as never before, it is not surprising that the Soviet authorities must
henceforth depend increasingly on the growth of productivity to
achieve their output goals.

As table 14 shows, the current 5-year plan calls for a growth of
labor productivity in the basic branches of the economy-industry,
construction, railroad transport, and agriculture-that is lower than
that in the previous 5-year plan 53 and also below the actual average
annual increase achieved during the period 1951-75 for some branches
(1951-74 for agriculture). There has been a great variation in labor
productivity growth year by year, even excluding agriculture which
is particularly volatile for a variety of reasons. The fact that the
Soviet Union expects a lower rate of growth in productivity during
the current 5-year plan period in spite of the greater dependence on
productivity to achieve growth in output 54 indicates that the antici-
pated growth of manpower must be less than in earlier periods. In

53 See Feshbach and Rapawy, "Labor," 1973, p. 546.
" About 90 percent of industry, no less than 95 percent in railroad transport, and all of

construction and agriculture. Izveatflya, March 7, 1976, p. 2.
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industry, the only branch for which planned employment growth can.
be calculated, the rate of growth is 50 percent below that of the pre-
vious period, as estimated above. Except for the gas industry, the
branch of industry productivity plans also call for a lower produc-
tivity increase than that recorded during the previous plan period.5'
Where planned output is specified, and the output in the current plan
is the same as or less than that in the-previous plan no increase in em-
ployment is implied when the output rates are combined with the
planned changes in productivity.

TABLE 14.-ANNUAL GROWTH OF LABOR PRODUCTIVITY, BY BRANCH OF THE ECONOMY, 1951-80

[ln percentl

Railroad
Year Industry. :Construction transport Agriculture

1951------------------------- 10.1 9.9 9.1 1.0
1952 -- 6.8 6.1 3.4 11.9

1953 - -------- 73 6.0 3.5
1954 ------------ 7.5 9.6 3.9 5.1
1955…9.5 11.3 12.2 12.2
1956- .7.0 8.6 9.8 10.1
1957 6. 6 9.5 11.0 5.3
1958 -6. 2 9.3 6.8 15.0

1959------------------------- 7.4 9.8 9.4 3.3
1960------------------------- 5.4 B. 1 4.2 6.8
1961 - 4.4 3.1 5. 3 5.4
19621 5.5 6.5 6.1 3.3
1963 -4.8 4.0 5.7 -6.8
1964 -3.7 6.7 5.2 18.0
1965 -4.8 5.7 4.9 -1.6
1966- 5.2 5.5 3.7 11.7

1967 - 5.2 4.2 5.8 5 6.5
1968------------------------- 4.8 -1.5 3.2 -1. 0

1970 ------------ 7.0 6.4 4.2 12.3
1971 -6.3 5.0 4.5 3.6
1972 -. ---------------------------------- 5.2 5.4 3.8 -4. 2
1973 -6.1 4.4 6.1 17.6
1974 -6.3 5.5 4.0 -1.9
1975 -5.9 5.5 3.6 -7.0
1976-80(plan) 5.7 5.5 3.5 '5.1

X Includes state and collective arms only.

Source and methodology: Industry, construction, and railroad transport: 1951-74: TsSU SSSR, Narodnoye khozyaystvo
SSSR v 1974 godu; statsticheskiy yezhegodnik, Moscow, Statistika, 1975, p. 85.

1975: lzvestiya, Feb. 1, 1976 p 1.
1976-00: The official plan figures for 1976-80 are: Industry-30 to 34 percent; construction, 29 to 32 percent; and

railroad transport, 18 to 20 percent (lzvestiya, Mar. 7, 1976, pp. 3 and 6). The midpoints of these figures were used in
calcototing annealgrwhats
tajA riculture: 1951-70: Derived from data in TsSU SSSR, Sel'skoye khozyaystvo SSSR; statisticheskiy sbornik, Moscow,

Sttstika 1971,p.423.
1971-74: Derived from data in TsSU SSSR, Narodnoye khozyaystvo SSSR v 1974 godu, 1975, p. 86.
1975: TsSU SSSR, SSSR v tsifrakh v 1975 g., kratkiy statisticheskiy sbornik, Moscow, Statistika, 1976, p. 24.
1976-80: The official plan figure for the 5-year plan is 27 to 30 percent (Izvestiya, Mar. 7, 1976, p. 5). The method used

in estimatingannual growth rates was the same as for the other branches.

Various tasks designed to raise productivity are set forth in the new
plan, such as improvement in mechanization of labor, reduction of
auxiliary labor, reduction of manual labor, and improvement of
norming. In the past such efforts have not achieved major success.

Progress toward improvement of productivity is not likely to be
substantial if the share of auxiliary workers, whose labor productivity

ne Cf. Izventifya, March 7, 1976, pp. 3-5, and Elkonomdcheskaya gazeta, No. 8, February
A9T1, pp. 5-7.
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is significantly lower than that off basic workers, grows rather thani
declines. Kostin, writing, in Kommunist, indicates that the share of
auxiliary workers had grown from 46 percent in 19965 to 49 percent,
"at the present time," presumably 1972.56 Auxiliary workers comprise
an estimated 50-54 percent of employment in the: machine-building
industry in-the U.S.S.R., as compared with only about 30 percent in
the U.S. 5" One of the main reasons why the high proportion of
auxiliary workers places a major constraint on the growth of labor
productivity in the U.S.S.R. is that they perform mostly manual rather
than mechanized work. Kostin indicates that the share of mechanized
labor among auxiliary workers was 2.3 times lower than for basic
workers. Very little progress appears to have been made in reducing
the share of auxiliary workers since 1959, when they were about 55
percent of all industrial workers. In 1962, the proportion was 53 per-
cent, in 1965, 52 percent,5 8 in 1969, still "more than half," and in 1972,.
48.6 percent.5 9

In March 1975, N. Rogovskiy, head of the Labor Department and
member of the State Planning Committee (Gosplan U.S.S.R.), made
reference to the need for gradual elimination of heavy manual labor.
Even more surprisingly, he indicated that at that time there was "no
overall program for the mechanization of manual work." 60 Perhaps.
as a result of the clear call in the new plan for improvement in this
area a program will be initiated.

Assuming similar levels of technology, scale, flow of other inputs,
etc., specialization of production within plants devoted to producing
a single product line is undoubtedly accompanied by higher levels of
labor productivity. For example, a Soviet source indicates that Soviet
specialized plants producing iron castings have a productivity 5 to 10
times higher and those producing steel castings 15-20 times higher
than do the nonspecialized plants producing the same products.6 ' The
same source states that 27 percent of U.S. workers are employed in
specialized plants, and they account for 21 percent of the total output;
in the Soviet Union, only 1.7 percent of the workers in industry are
in specialized plants, and they produce 1.5 percent of all machine-
building output.6 2 Only 18 percent of all parts-building enterprises
are engaged in the specialized production of parts for the Soviet
machine-building industry.6 3 Plants of individual ministries may have

I It is assumed that Kostin's current data were from the survey taken the Year before
the date of his article. L. Kostin. "Proizvoditel'nost' trulda I nn.uchno-tekhnicheskiv
procress." Kommunist, No. 17, November 1973, p. 46.

57 S. M. Yampol'skiy (Ed.), Khozra8chetnyye Jaktor1 uskoreniya tekhnicheskogo pro-
?re.sa v promyshleneosti, Kiev. Naukova Dumka. 1973, p. 94.

55 Feshbach and Rapawy. "Labor," 1973, p. 547.
" V. Kostakov, "Zanyatost' naseleniya v usloviyakh intensifikatsil proizvodstva." Vo-

prosy ekonomiki, No. 4, April 1974, p. 37: and S. A. Kheynman, "Mashinostrovenive:
Perspektivy I rezervy," EKO, No. 6. November-December 1974. p. 41. These figures for
mechanized labor may be high. Using Kheynman's definition of manual labor, which
Includes those workers who work on machinery by hand, would subtract another 8 per-
centage points In 1965 and 7 in 1972 from the figures for mechanized labor given here.60

N. Rogovsk3y, "Nekotoryye problemy narodonaseleniya I trudovykh resursov," Pi-
-novoye khozyaystvo, No. 3. March 1975. p. 10.

el A. A. Denisov et al. (Eds.), Rnbochaya sila v 8isteme sotsialisticheskikh proizvodstven-
avih otnosheniy, Yaroslavl', n.p., 1973. p. 125.

n Ibid.
4. T. Pi'-ltnv and 0. Shflov. "19netsIioiizatsIya : rezul'tsty I perspektivy," Prornyshlennost'

Belorussii, No. 12, December 1974, p. 25.
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product-lines that are almost entirely within the same branch of
industry. For example, in 1970, 93.0 percent of the output of enter-
prises of the Ministry of Precision Instrument Building were com-
modities defined as within that branch of industry, but these enter-
prises produce only 64.8 percent of all of the output in the country
that is classified as precision instrument building commodities.64 In
all branches of industry there is room for further specialization to
increase labor productivity. But since most Soviet enterprises operate
as feudal manors because of the vagaries of the supply system, con-
version to specialized plants is not likely to proceed very rapidly.

The Soviet Union seems to be making some progress toward a better
educated and therefore more productive industrial labor force. As of
-Marcl 1. 1952, 72.1 percent of all industrial wageworkers (rabochiye)
had 4 years of schooling or less. By June 1, 1973. the proportion with
such a low level of education had been reduced to 29.1 percent. Of work-
ers under 30 years of age, only 6 percent had so little schooling.65 Still,
in 1973, 70.3 percent of all workers in industry and 49.5 percent of
those under 30 years of age-had not completed secondary school.6 6

Equally important in terms of its contribution to productivity is
the training of engineers in part-time as compared to full-time facul-
ties, or divisions. The Soviet Union has a vast program of evening and
correspondence faculties for degree earning in all fields, but unfor-
tunately, while we, know the aggregate proportion of admissions, en-
rollment, and graduations, almost no data have been published by field
of study or specialty group. Recently, however, national data on engi-
neer and technician graduates for the 1950's were published in a ob-
scure source. In 1950, when graduates of part-time divisions were only
17.5 percent of graduates in all fields, the share of part-time engineer-
ing graduates was correspondingly small, but in 1958, when the share
of all graduates had increased to 29.4 percent, the share of part-time
graduates among all engineering graduates increased markedly (table
15) .67 In 1968, the peak year. almost half of all graduates, 48.6 percent,
earned their degree from evening and correspondence divisions of
higher educational institutions." It may be assumed that a large pro-
portion of engineers in the U.S.S.R. at the present time have obtained
their degrees in this fashion. It is likely that the quality of part-time
training is not equal to that of full-time study, hence the high pro-
portion of engineers who qualified in this manner probably imposes
some constraint on the growth of productivity.

fl4 Increased In both cases from 86.0 to 57.0 percent, respectively, in 1965. M. C.azallyev,
"Osnovnyye napravlenlya razvitlya spetslalizatsii v mashinostroyenti," Voprosy ekonorniki,
No. 5. My 1974. p. 50.

^5 Vestnik statistiki, No. 7, July 1974. p. 93.
e Ibid. Incomplete secondary education is defined as 7 or 8 years of schooling. depending

on date of school leaving. it would add over 40 percentage points in both cases In 1972.
C For the United States, part-time enrollment amounted to 8 percent of all undergradu-

ate engineering enrollment In the surveys of fall 1968. 1971, and 1974. EngIneerinL Man-
power Commission of the Engineers Joint Council. Engineering and Technology Enrollments:
Fall 1974, New York. April 1975, p. 12. Enrollment in part-time engineering technology
eurriclula grew from 14 percent in 1968 to 24 percent in 1971. Ibid., p. 112. In the United
States part-time engineering enrollment Is mainly in work-study programs rather than
stuidies undertaken In addition to a full-time job.

68TsSU SSSR. Narodrnoye khozitaystvo qSSR v 1969 godt; statieticheskii, pezhegodnik,
Mo-cow. Statistika. 1970. p. 684. and TsSU SSSR. Vyssheye obrazovaniye v SSSR, statis-
ticheskill sbornik, Moscow. Gosstattzdat, 1961, p. 94.



142

TABLE 15.-GRADUATES OF PART-TIME ENGINEERING FACILITIES OF HIGHER EDUCATIONAL
INSTITUTIONS, 1950 AND 1958

[in thousands, except percent

1950 1958

Percent Percent
Part of part Part of part

Engineering specialty group Total time time Total time time

(1) (2) (3) (4) (5) (6)

Geology and exploration of useful mineral deposits ... 1,700 26 1.5 5,100 132 2. 6
Oenelopment of useful mineral deposits ------------- 1 400 33 2.4 6,600- 261 4.0
Eaergeticn-. ............................ 2,400 118 4.9 6,800 1,077 15. 8
Metsllurgy-.... . . .1,400 118 8.4 3,800 562 14.8
Machine-building and precision instrument building-- 9,100 845 9.3 23,600 5,492 23.3
Electrical machine-bulding and electrical precision

instrument building ------------------- 1,400 30 2.1 5,000 527 10. 5
Radiotechnologyand communications -1,400 100 7.1 5,400 943 17. 5
Chenlical-techoology---- 2,600 73 2.8 5,600 438 7.8
Timber engineering and wood, technology, pulp and

paper … 700 10 1.4 3,400 268 7.9
Technology of food products -2,300 58 2.5 2, 600 156 6. 0
Technologyofconsumers' goods -1,200 93 7.8 3,000 549 18.3
Construction - 4,900 313 6.4 13,100 1,454 11.1
Transport --- -3,100 97 3.1 5,700 906 15.9

Note: This list does not include all Soviet engineering specialties.

Source:Col. 1: TsSU SSSR, Narodnoye khozyaystvov 1960 godu, statisticheskly yezhegodnik, Moscow, Gosstatizdat, 1961
p.776.

Cots. 2 and 5: A. 1. Lutchenko, Sozdaniye inzhenerno-tekhnicheskikh kadrov v gody postroyemoya sotsializma v SSSR
1926-1958 gg., Minsk, Vysheyshaya shkola, 1973, p. 217, citing a previously unknown handbook entitled Vyssheye i sred-
neye spetsial'noye zaochnoye i vecherneye obrazovaniya v SSSR, Moscow, n.p., 1960.

Cal. 3: Col. 2 divided by cal. 1.
Col. 4: TsSU SSSR, Narodnoye khozyaystvoSSSR v 1962 godu; statisticheskiy yezhegodnik, Moscow, Gosstatizdat, 1963,

p.
570.
Col. 6: Col. 5 divided by col. 4.

3. UILIZATION OF LABOR RESOURCES

Regardless of the division in which the engineers or technicians
were trained, many work in jobs not related to their field of special-
ization. This may well lead to a reduction in their potential productiv-
ity. The misallocation of graduates, and their movement into jobs out-
side their field was discussed in our previous paper.69 Perhaps the most
extreme example available is the case of the Chief Administration for
Construction Materials of Leningrad, which includes among its "engi-
neers and teclmicians" 49 agronomists, veterinarians, and zootechni-
cians, 91 teachers of literature, mathematics, history, and geography, 10
specialists in public dining, bakery and other trade specialties, and 13
pharmacists and paramedics. 70 According to recent indications, agri-
cultural specialists, who had been particularly prone to change their
branch of employment, are to be controlled more closely in the future.
Priority will be given to enrolling rural youth in agricultural studies,
conditions for those assigned to work on farms are to be improved bv
the republic ministries of agriculture, and managers of individual
farms are to be held strictly accountable for hiring only those with
proper documents and not releasing young specialists without author-
ity from their superiors. The Ministry of Agriculture U.S.S.R. and the

e See Feshbach and Rapawy, "Labor," 1973, pp. 527-533.
70 Academician S. Batyshev, Academy of Pedagogical Sciences, "Po Iteti-maminoy

rekomendatsit,'" Komsomol'kaia Pravda. July 23. 1975, p. 2. The author's primary con-
cern was the wrong choice of a profession and the savings to the State if these could be
prevented.
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Central- Statistical Administration U.S.S.R., are enjoined to study the
distribution and utilization of specialists and to determine what other
measures may be necessary to reduce labor turnover among this group.7

The effect of labor turnover on labor productivity both before and
after the changing of jobs is an area of constant concern to Soviet
planners. Recent data indicate a small reduction in the turnover rate
in the last few years. Between 1965 and 1970, the percentage of workers
in industries who quit voluntarily or were fired for infractions of labor
discipline hovered between 21 and 22 each year. In 1972 it was down to
19.8 percent and in 1974 it dropped four-tenths, of a percent to 19.4.72
Efforts to reduce labor turnover have taken a number of directions.
New types of labor booklets designed to "strengthen labor discipline"
among workers and, employees were introduced on January 1, 1975.73

The introductory paragraph of the 1975 directive on labor booklets for
collective farmers indicates that. they were intended to serve a similar

purpose.7 4 The State Committees on Labor Resources Utilization,
which provide information on job opportunities and direct individuals
to jobs throughout the country, have been increasing their activities,
but not as rapidly as when they were first formed in 1967.75 By this
means the interval between jobs has been reduced and therefore labor
productivity enhanced. Of the 128,000 persons who applied for help in
the urban offices of the R.S.F.S.R. committee in 1969, 95,000 were re-
ferred to jobs, and 47,500 were actually placed. By 1972, the number of
job applicants had grown nine-fold to 1,126.000, referrals to 961,000
and placements to 655,000. The figures for the next 2 years were at
about the same level.7c Apparently only 20 to 30 percent of all persons
hired in enterprises and organizations of all branches use thle offices of
the Committees. In 1973, 86.4 percent of all new workers and employees
taken on by industrial enterprises were hired "from the gate." 77 A new
planning procedure was instituted in 197-2 which required that labor
productivity plans specify goals on a yearly basis and not just for the
entire 5-year plan period. In conjunction with assigned levels of out-
put, productivity plans place an indirect limit on employment in any'
given enterprise.78 The explicit purpose of this regulation was to coun-
teract the propensity of enterprises to lower their labor productivity
growth targets. Whether all of these measures will be sufficient to over-
come the recent retardation in growth of labor productivity and to

71 "Zabotyas' o molodykh spetsiallstakh." Pravda, January 8. 1976. p. 2.
72 See L. M. Danilov. "Prohlemy snizhenlya tekuchesti kadrov I sozdanlya ustoycbivykh

trudovykh kollektivov." in A. A. Dimitriyev (Ed.). Sotsialiticheska1ya distsipuina truda:
OPpt, prohterav; Po materfiai7& nauchno-pralctichleRkov konferentsif "Osnovntmje napravle-
ni8/(8 povyshen',ia iceolotchesloy raboty partipnikh komitetov po vospitaniVu sOt8ialistf-

checskov distsipln, truda," Moscow, Profizdat, 1975, p. 154: Feshbach and Rapawy.
"Labor." 197.3, p. 53i9: and N. Rogovskly. "Ratsional'no ispol'zovat' trudovyye resursy,"'
Plnnso~voe khozyapst .70, No. 11, November 1973. p. 20.

78 The older versions are to be retained by those holding them at the present time and
will not be replaced. `0 trudovykh knizhkakh rabochikh I sluzbnshchikh." Directive of the
Council of Ministers USSR and the All-Union Council of Trade Unions, dated September 6.
197ii. in Chernenko and Smirtyukov. Reshenija, 1974. pp. 638-645.

7' Sobraniye postanovlenail Pravitel'stva SSRR. No. 11, 1975, article 63, pp. 209-216.
This regulation is to take effect on January 1, 1977

75 Murray Feshbach, "Manpower Management," Problems of Communfsm. Vol. XXIII.
No. f". November-December 1974, pp. 30-33, and Feshbach and Rnpawy, "Labor," 1973.
pp.541-544.

N' A. Kotylar et al.. "Problemy sovershenstvovanlya trudoustroystva naselenlya,"
SotRialisticheskiy trod, No. S. March 1975. p. 111.

77 See Danilov. "Prohlemy." 1975. n. 159: and Kotlyar. "Problemy." 1975. p. 111.
88 A. Dadashev. "O oovvpbenli effektivnosti ispol'zovaniya trudovykh resursov," Voproslp

ekonomiki, No. 4, Apr1l 1974, p. 120.
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compensate -for the marked drop in new labor supply in the future is
an open question.

C. Military Manpower

Perhaps the most vital question that concerns us here is the size of
the armed forces in the Soviet Union. In table 8, a constant figure of
4,005,000, the estimate for 1975 obtained from the International In-
stitute for Strategic Studies of London, England, is used for the years
1976-90. Since the late 1950's, the Institute's estimates of armed forces
for all countries of the world have been considered to be the most
authoritative available.

An effort is made here to place the size of the Soviet Armed Forces
in some perspective, not to derive a new figure per se. The implication
of varying numbers and their connection with the impending labor
shortages in the 1980's also will be discussed briefly.

A lively debate has recently broken out as to the "actual" size of the
Soviet Armed Force. Alternative figures range from a total of 4,000,000
given by Mr. William Colby, former Director of the Central Intelli-
gence. Agency, in Tune 19T7 to one of "6.000,000 or more" cited as a pos-
sible number by Mr. William Lee, a student of Soviet military affaiirs.ls
Within this range fall the figure of 4.5 to 5 million given by Lt. Gen.
Daniel Graham. former Director of the Defense Intelligence Agency,80

and a figure of 4.8 million pult forward in a study for the Senate Armed
Services Committee.sl The figure of 6,000,000 seems the least likely of
the various estimates regardless of the definition of "armed forces"
used. While there is no doubt that tlhe Soviet Armed Forces have
grown since the low of 3,325,000 in 1961 because of efforts to meet
perceived threats from China, the replacement of Czech forces by
Soviet forces in Warsaw Pact formations, and the growth of the Navy.
However, 6,000,000 would seem to be inconsistent with any reasonable
assumptions about the balance of numbers between officers. warrant
officers, and extended service enlisted. men who comprise the career
service personnel and the numbers of males inducted each year. Given
an average of about 2 vears service at the present time for all
draftees,82 andassuiming that 25 percent of the armed forces are cadres,
then. in order to achieve a total of 6,000,000, conscription would have
to absorb an impossibly high proportion of the annual cohorts of po-
tential draftees.

'W William T. Lee. "Military Economics in the USSR." Air Porce Magazine, March 1976,
p. 50. Lee notes that "One of the paradoxes of our perception of USSR. Superpower. is that
while we know a great deal about the number and characteristics of Soviet weaponry. we
don't know how many people the USSR has In uniform. Estimates range from h low of
3.000.000 to as high as 6,000.000 or more. A likely minimum is around 4.500.000-with
as many as 6.000.000 being possible. One authority on the problem recently put the combat
service at 4.800.000 men."

s Conzress of the United States. Joint Economic Committee. Allocation of Resources in
tile Soviet Union and China-1975, 94th Congress, 1st Session, Washington, D.C., 1975,
pp. 73i and 121.

sJohn M%. Collins and John S. Chwat, The United States/Soviet Militaryi Balance: A
Frame 't Reference for Congress. Stuldy prepared by Congressional Research Service for
the Senlte Armed Services Committee, Congress of the United -States, 94th Congress, 2nd
Session. Washington. D.C., January 1976. p. 16.

82The 1967 draft law changed the draft age to 18 years old from 19 and reduced the
length of service to 2 or 3 years. the 3-year term for the smaller services, such as the Navy.
However. since graduates of higher educational institutions are only required to serve
1 year on active duty. It Is assumed that the average Is 2 years for all draftees. See Herbert
(Goldhamer. The Soviet Soldier; Soviet Militaryl Management at the Troop Level, New
Yorlk. Crane. Riissak & Co.. 1975, pp. 4-7: John Erickson. "Soviet Military Manpower Poll-
cles." Armed Forces and Snciety, Vol. 1, No. 1, November 1974, pp. 32-38: and D. I. Ol'khov.
"Novyy zakon o vseobshchey voinskoy obyazannosti," Sovetskoye gosudarstvo i pravo, No. 5,

May 1968, pp. 138-143.
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The Institilte's figures for armed forces plus Paramilitary troops
are used here for several reasons. First, they are internally consistent.
Second, and more'significant, it is our hypothesis that the construction,
medical and railroad troops, at least, and perhaps also those few
troops assigned to work on military state farms. are already included in
the "civilian"' employment figures, and hence should not be added to
the armed forces figures used here in orider to avoid double-counting.
Reasons for making this inference are given below.

The armed forces figure for 1975 and subsequent years given in table
8 is 20 percent lower than some of those offered by other analysts
cited above. This 1975 figure appears to be in line with the 1959 Soviet
census figure of 3,623,000 for the armed forces. It is our present con-
clhsion that there is ample evidence to indicate that our earlier inter-
pretation of the 1959 figure as the total armed forces was incorrect.
First, the figure of 83,623,000 83 is sUlisnicios in that, although it is
supposed to be the sum of the armed forces figures for the 15 repub-
lies, which are given to the last digit, it ends in three zeros, a highly
improbable circumstance. The term used in the census volume to de-
fine the coverage of the figure is "nakhodyashohiklisya v ryadakh
Sovetskoy Armvii" (which translates literally as "located in the ranks
of the Soviet Army"). However, the same figure is identified in many
other sources as "Vooruzhenyye 8ily" (armed forces). The use of the
latter term should have been a warning sign that the coverage of the
figure needed more careful examination. Instead of including all cate-
gories of military-related personnel, the term may refer only to
combat-tvpe troops (including their command and staff persomiel)
and excludes non-weapons-bearing troops.

Another suspicious circumstance is the fact that only 632 females
were reported to be in the armed forces according to the census re-
sults. If we' look at "civilian" health services according to the non-
censal current statistics. we find that females comprised 85 percent of
the workers and employees in this sector at the time of the census."
During World War II, two-thirds of all Soviet military medical per-
sonnel were females.85 Hence it seems unlikely that the sex composi-
tioll of the militarv medical services at present would differ so
radically from that in the civilian sector and in the military during
World War IT. A military service of 3.6 million would require per-
haps 50 to 100 thousand medical troops. Even if the figure of 632
represents only uniformed women doctors, it would seem to be too
low. Is it possible that apart from the 632 women. the military medical
service is comprised solely of civilian workers and employees (vol-
nonayemnyye-voluntarily hired personnel) ? The suspicion that
medical personnel serving the armed forces are included under the
civilian health services sector is strengthened by Abraham Becker's
conclusion in 1964 that the "sharp increase in the unidentified 'health'

BsTsSU 5SSR. Itooi Vsesoguznoy perepwi naseleniya 1959 goda, SSSR (8vodnyy tom),
Mosonw. Statistlka. 1962. p. 104.

so TsSU SSSR. Narodnove lchozyaVetvo S88R v 1958 godu; etatiaticheskiy jezhegodnik,
Mo)-ow. Gosstatizdat. 1959. n. 664.

TJames T. Reitz, "Soviet Defense-Associated Activities Outside the Ministry of Defense."
In Coneress of the United States. Joint Economic Committee. Economic Performaqnce and
the Military Burden in the Soviet Uinion, 91st Congress, 2d Session, Washington, D.C.,
1970. p. 155.
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residual in the Union budget reflects a transfer of military medical
outlays from 'defense' to 'health'." 86

There are somewhat more definite indications that certain "mili-
tary" personnel may be included in "civilian" employment statistics.
In the reference book edited by A. G. Gornyy and published in the
Officer's Library Series, it is explicitly stated that the service of
military construction troops is "structured on a somewhat different
basis" than that of the regular troops.8 7 Although they are in uniform,
they must have a different official status, otherwise why is it necessary
to stipulate that they are authorized to obtain "the same benefits es-
tablished for ordinary (ryadovogo) troops who are on active duty
(nb deustvitel'nuayu suzh1bu),"' and that the payment for their work
is "made on the basis of existing labor legislation," i.e., on the same
basis as for ordinary construction workers.88 General of the Army
A. Komarovskiy, the Deputy Minister of Defense of the U.S.S.R.
for Construction and Billeting of Troops, seems to acknowledge the
similarity between military and civilian construction workers in his
statement that "military construction workers are an integral part
of the multimillion army of Soviet construction workers," 'which may
be an indication that they are counted in the civilian construction
sector. Assuming that the Bulgarians have very closely copied the
Soviet system, it is perhaps significant that all young persons have
the option of serving full time either in the Bulgarian Armed Forces
or in the Construction Troops.8 9

Among other troops possibly included in the civilian employment
figures are the railroad troops and those assigned to military state
farms. According to Kruzhin, there were 55,000 persons assigned to
the railroad troops contingent when they were first organized in 1932.90
The number serving in this capacity at present is not published, but it
is known that they continue to work on the Baykal-Amur Main-
line Railroad presently, under construction and undoubtedly do
guard duty as well as construction work. Military state farms, which
employ troops and civilians, have in "recent years" yielded a profit in
the "millions of rubles" according to the head of the Food Supply
Administration of the Ministry of Defense. 91 If it were known to what
extent uniformed troops perform activities of the vo'entolrq (military
retail trade supply) system, then their numbers could also logically be
included in the civilian employment rolls, since it can be shown that
the value of trade turnover in this system is included in the civilian
total in the standard Soviet statistical yearbooks.9 -

In sum, there is a broad ranle. of military support (non-weapons
bearing) activities in the U.S.S.R. which could easily employ about
800,000 persons, roughly the difference between the International In-

M Abribam Becker, Soviet Military Outlays Since 1955, Santa Monica, Calif., The RAND
Corn.. 1964. p. 24.

87 A. G. Gornvy (Ed.) Osnovy. Sovetskogo voyennogo zakonodate7'atva,,Moscow,Voye-
mi7dst. 1966. P. 112.

55 mid.. p. 113.
s Rolhotnicheako delo. July 23. 1970.
g' Peter Krnz.hn. "Soviet Military Personnel Used for Civilian Work," Radio Liberty

DIRratch, RI-27&-75. July 4, 1975. pn. 1-2.
n' F. Sanshin. "Rationally Utilize Each Hectare of Luand," Tl snabzhenive Soretskikh

aooruvzheniykh Rfi, No. 4. April 1973. p. 53. See also Herbert Goldhamer, The Soviet Soldier,
Newv York. Crane Russak & Co.. 1975. D. 325, regarding use of troops on farms.

"' The total value of activities of different parts of the trade system. Inclndinv voiientorg,
Is riven as 49.30 Wll tons of rnhIes in 1960 In A. 1. Ahaturov. lzderzhki ohrashcheni{ma v roz-
r irhnoit tortonli. Second edition. Moscow, Gostorezldat, 1962. p. 50. The same flenre is

given In TsSU SSR. Narodnove khozvaystvo SSSR ' ing i. gods.: 8tatistfclelkfi liezhegod-
nik, Moscow, Gosstatizdat, 1962, p. 634, without indication whether voyentorg is Included.
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stitute for Strategic Studies' figure and the recent estimates referred
to above.93 They may not be included in the lower figure given by the
Institute. If one adds up the force component figures given in the
.annual The Military Balance.for the strategic rocket forces, the air
-defense forces, the army, the navy, the air force, and the paramilitary
:security and border troops, these add exactly to the totals shown by
-the Institute for the armed forces plus the paramilitary troops, which
leaves no room for the support troops. 94

When we turn to the question of how the Soviet military forces
-compete with the civilian economy for the available manpower, the
discussion becomes much more tenuous. If we assume a baseline figure
-of 4.5 million persons under arms for the future, a number of ques-
-tions arise as to the possibility of maintaining a force of this magni-
tude and in addition the construction, farm, railroad and other sup-
port troops without placing severe pressure on the manpower resources
available for the civilian economy. What about the quality of those to
be drafted? What about their proficiency in Russian, the lingua franca
-of this multinational country's armed forces? What about the size of
the career cadres (officer and enlisted), and the draft rates necessary to
maintain the military forces at a given size? The changing size of the
cohorts of 18-year-olds (see the population pyramids on pp. 117-121)..
the changing regional distribution, and the different levels of educa-
tional attainment, all complicate the military manpower questions.

No figures on numbers of cadres or draftees are available from Soviet
sources. Nonetheless we can postulate ranges within which the propor-
tion of career cadres and draft rates probably fall. Erickson estimates
that the officer corps is about 20 percent.95 If 3 to 5 percent of the armed
forces in any given year are reenlisted NCO's and soldiers, then about
25 percent of all military personnel are retained from year to year.98
This would mean that conscripts would account for 75 percent, or
3.375.000 draftees assuming a total force of 4.5 million. With an aver-
age of 2 years service, the call-up rate would be 1,687,500 men per year.
If there were 4.8 million iniserxice, of whom as few as 20 percent were
cadres. it would be necessary to draft 1.920,000 recruits per year. This.
latter figure would amount to 85 percent of the cohort of 18-year-olds
in 1970. 75 percent in 1980, 90 percent in 1990. and 75 percent in 2000.
In 1987, the year with the smallest cohort of 18-year-olds, 2.012,000
males, a draft of 1,687,500 would entail a call-up of 84 percent. Even at
first glance this seems an improbably high rate. Writing in Air Force
Magazine, Col. William F. Scott (USAF retired) indicates that less
than 30 percent are exempt.97 Although more precise figures are not

9s Some estimates of specialized troops are given In the article by Congressman Les Aspin,
"Numbers Games Magnify 'Red Horde'." The Washington Star, April 4. 1976. pp. C1 end
'4: and John W. Finney. -U.S. Statistics on Soviet Question Extent of Threat The New

York Times, April 24. 1976, p. 3.
P The very first edition of The Military Balance In 1959 made reference to the Inclusion

of labor battalions along with an estimate of 350.000 for Internal security troops (Institute
for Strategic Studies, The Soviet Union and the NATO Powers, The Military Baln'nce,
London. The Institute for Strategic Studies. November 1969. p. 2). In the -next year's
volume. reference was made In the foreword to changes since the prior edition. The only
mention in the 1960 edition of a force of 350.000 is to "armed police of one kind or
another" (Institute for Strategic Studies. The Communist Bloc and the Free World; The
Mlfitary Balance 1960, London. The Institute for Strategic Studies, 1960. p. 2). No subse-

quent volume has ever made reference to "labour battalions" or any similar tyne of troons.
- John Erickson. Soviet Military Power, London. Royal United Services Institute for

fDefense Studies. 1971. p. 14, cited In H. Goldhamer. The Soviet Soldier, 1975, p. 4.
00 In an unpublished manuscript entitled "Soviet Military Compensation and Conscrip-

tion: An Economic and Sta-Istical Analysis," University of Wisconsin. 1973. p. 10. from
Army Information Digest. Seutember 1959, p. 54, Earl Brubaker estimates that only
14 percent of military personnel are officers.

97 Wm. F. Scott, Air Force Magazine, April 1974. p. 28.
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available, it is possible that all the various exemptions and deferments
may add up to no less than 20 percent of the. cohort at the present time.
There are medical exemptions. which may be more or less easily granted
at different times, but probably never fall below 5 percent, and family
exemptions for sole supporters of invalid parents, and fathers of two
or more children, which must add at least several more percentage
points. Other exemptions are reportedly granted to those who have
jobs in sensitive industries. Graduates of voyenfa.'s -(military facul-
ties) of universities get deferments and apparently sonle ret exemrp-
tions. Legally in the reserves as anl oftser zapasa, these ROTC-equiva-
lent graduates may be called up if needed to fill deficit military speci al-
ties. Others receive deferments when attending vocational-tech-nical
and specialized secondary schools. Indirect evidence indicates that spe-
cialized secondary schools also have an ROTC program, therefore sonme
of their graduates would not be drafted. The significance of educational
deferments may grow as higher education expands. It is understood
that persons who served in prison for more than 3 years are also exempt.
Perhaps some deferments mav be obtained by bribery by individuals
wishing to avoid the draft until they pass age 27, the upper age of con-
scription. In sum, exemptions and deferments constitute a sizeable
diminution of the available pool of potential draftees. However. some
persons who receive deferments become available again upon comple-
tion of school, upon the death of an invalid parent, upon the, correction
of a medical disability, and so forth. adding to the manpower pool.

The regional distribution of population also affects the number and
quality of recruits and their suitability for service in units requiringtechnical skills. In 1975 it is estimated that 16.8 percent of the cohorts
came from the five Central Asian republics (including Kazakhstan),
or 22.9 percent if the Transcaucasus is included. By the end of the
century. the shares are projected to be 27.4 and 34.6 percent, respec-
tively. According to the 1970 census, some 24 percent of the national

population do not speak Russian fluently. 9 8 How fluent the remaining
76 percent are may be open to question, since fluency for census pur-
poses is not determined by testing, but by taking the respondent's word
for it. Hence, the 76 percent claiming fluency may be taken as a maxi-
mum figure.

Increasing the level of competence in Russian among the population
does not seem to be easy. At the time of the XXII Party Congress in
1961, it was stated that the "Russian language has become in reality the
overall-language of initernatidnal communication and cooperation of
all peoples of the U.S.S.R." 99 However, several years ago the Party
Central Committee of Kirgizia admonished the local Ministrv of Edu-
cation to improve the teaching of Russian.100 Michael Parks savs that
he was informed in 1973 that graduation from school was made "virtu-
ally conditional on becoming fluent inRussian." X everth eless, 3 years
later, at the Republic Party Congess-lield in Frunze on January 17.
1976, prior to the national Party Colgress, it was Ineessary to remind
the delegates of the imnortrnce of th is ;ssue, im plying.that success was
limited. Similarly, the Lithuanian, Georgian. and Armenian congresses
made direct references to the need to upgrade training in the Russian

98 TsSU SSSR. Itogi, Vol. IV. 1973, p. 20.Of XXII SSe yez Kommunistic hes koy, partii' Rovetskop o o oyua: 1 '17-8 oktyabrya 1961godao ; 8tenograflheakiv otchet; III , MsiosCOW, Goqolz tlzdat. 1962, p . 314.
100 Sovet8kaya Kirgiziya, Apri1 28, 1973, pp. 1-2, cited In H. Goldbamrer' The SovietSoldier, 1975, p. 196, fn. 123. . . - -
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language for "inter-national" (intemiatsional'nyy) communication
and to its political and practical significance.10' Knowledge of Russian
plays a part also in the assignment of draftees to various services.
Central Asians are frequently assigned to construction troop units
because they do not speak Russian well enough to be assigned to any
of the elite troops, such as the strategic rocket forces.102 Even in the
midst of the Second World War, when the military manpower situa-
tion was desperate, the three slavic nationalities comprised almost 90
percent of the personnel of 100 rifle divisions.10 3 In the future, the lan-
guage problem may be expected to become more serious, as the share
of the non-Slavic cohorts grows.

To understand the manpower problems facing the Soviet Union,
even a crude hyopthetical model of the manpower pool and the effects
of the various demands upon it may be helpful. Assuming a military
force of 4.5 million and accepting the estimates and projections of
population prepared by the Foreign Demographic Analysis Division,
the future supply of 18-year-olds can be calculated. Withdrawals for
educational purposes, natural losses, permanent exemptions due to
medical, family, and hardship reasons, and other subtractions can also
be estimated. Table 16 indicates approximate allocations to the various
categories. The allocation for education ranges from 20 percent in the
year with peak cohort size, 1978, to 26.5 percent in the year in which
the cohort is at its nadir, 1987. Deaths are few at this age level but
must also be accounted for. Emigration is an even smaller factor, and
can be ignored here, but it might under some circumstances become
significant in the future. Exemptions for noneducational purposes are
estimated here to amount to 10 percent of the cohort in any given year.
Expired deferments, which are in the order of 8-11 percent of the
cohorts during the period, are shown in column 9. In making estimates
for this category it must be remembered that ROTC-type studies in
both higher and specialized secondary education offer an avenue of
escape from conscription unless the student has obtained a specialty
which is required by the military.°'0 Table 16 indicates that until 1983,
when the figure for males available for the economy turns negative, it
will be possible to meet the needs of the military if the draft quota is
no different than is assumed here. After that year, however, there must

be some alteration in the system if a force as large as 4.5 million persons
is to be maintained.

This might include changing the length of service obligation from
2 to 3 years, as was the-rule before the 1967 draft law, drafting or enlist-

ing more women, eliminating or reducing the numbers of construction
and other kinds of support troops under direct control of the military,
and so forth. However, releasing construction, medical and other sup-
port troops from military service constitutes no real addition to the

1l1 See the four-part series of translations by Joint Publications Reading Service,
Republic Communist Party Congreda Materials, JPRS 66908-1 to 4, 5 March 1976, pp. 1-53,I-198: 11-333. 11-395; and IV-862.

'm See H. Goldhamer, The Soviet Soldier, 1975; p. 28.
1 Among the personnel of the 100 rifle divisions, Russians made up 51.18 percent

Ukrainians 33.93 percent, and Belorusslans 2.04 percent, on July 1, 1944 (M. P. Kim [Ed 1.
Bratskoyje otrudnichcstvo sovetakikh respublik v khozyaystvennom i kul'turnom stroitel'-
stve, Moscow, Mysil, 1971, p. 87). In January 1976, two Soviet sources made reference to

the 'special significance" of and "special attention" required for training of military
officers of Azerhaydzhan and Turkmen nationalities. Both articles apparently crltcl7zed the

Jock of concern about this problem In the past. See Radio Liberty, Referativnyy byulettev'
'No. 2. Fehriary 15, 1976. p. 11. citing Bakinskig rabochiy, January 29, 1976 and TPrk-menak-aya iskra, January 24. 1976.

I" N. voronov, "Komandnyye, politekbnlchesklye I Inzhenerno-tekhnichesklye kadry
armil I flota," Kommuniat vooruzhennykh all, No. 13, July 1974, p. 73.



TABLE 16.-HYPOTHETICAL MODEL OF THE POTENTIAL SUPPLY OF 18-YEAR-OLD MALES FOR THE MILITARY AND FOR THE ECONOMY: 1975 TO 1990

[In thousands]

Net
Minus, number
males of males Plus,

with 18 years males
Minus, educational deferment, full-time exemptions of age Net whose Conscriptees as Net

Males, studies in- and available number exemptions percent of- number18 years deferments for tbe of males as and of 18
of age Specialized Vocational- Minus, for non- draft and percent of deferments Total Minus, Net year olds

as of Higher secondary technical male educational for the male have available con- number available
Year July 1 education education education deaths reasons economy cohort expired for draft scriptees Cohort available for economy

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)

1975 - 2, 493 234 167 98 3 249 1, 742 69.9 206 1,948 1, 688 67.7 86.7 260
1976- 2,558 235 167 104 4 256 1,792 70.1 216 2,008 1,688 66.0 84.1 320
1977- 2,605 235 167 109 3 260 1,831 70.3 220 2,051 1, 688 64.8 82.3 363
1978 -2, 646 236 167 114 3 265 1, 861 70.3 225 2,086 1 688 63.8 80.9 398
1979 -2, 637 237 167 119 4 264 1, 846 70.0 234 2,080 1, 688 64.0 81. 2 392
1980 -2,542 237 167 124 3 254 1,757 69.1 236 1,993 1,688 66.4 84.7 305
19181 -2,432 238 167 124 3 243 1, 657 68.1 239 1, 896 1, 688 69.4 89.0 208
1982 -2, 308 239 167 124 2 231 1,545 66.9 240 1: 785 1,688 73.1 94.6 97
1983 -2, 173 239 167 124 3 217 1, 423 65.5 235 1, 658 1, 688 77.7 101.8 -30
1984 - --- ---- 2, 106 239 167 124 3 211 1,362 64.7 230 1,592 1,688 80.2 106.0 -96 ',
1985 -2,062 240 168 124 2 206 1,322 64.1 223 1 545 1,688 819 109 3 -143 0n
1986 2, 020 240 168 124 2 202 1, 284 63.6 211 1, 495 1, 688 83. 6 112.9 -193 C
1987- 2 012 241 168 124 3 201 1,275 63.4 214 1,489 1,688 83.9 113.4 -199
1988- 2 034 242 168 124 2 203 1,295 63.7 212 1,507 1,688 83.0 112.0 -181
1989 2,097 242 168 124 3 210 1 350 64.4 210 1,560 1,688 80.5 108.2 -128
1990 -2, 142 243 168 124 3 214 1 390 64.9 210 1,600 1,688 78.8 105.5 -88

SOURCE AND METHODOLOGY
Col. 1: Unpublished estimates and projections of the Foreign Demographic Analysis Division (393,800) represents 78.7 percent of all admissions to the day division sod for 1970, 79.2 percent

prepared in March 1974. Than, 79 percent wan unad to apply to admissions of males to full-time day studies in higher edu-
Col. 2: Based on the following information and relationships: There were 565,600 admissions (of cational institutions.

both seoes) at the beginning of the 1974/75 school year (TaSIJ 550, "Narodnoyn khozyaystvo SSSR Col. 3 and 4: Similar procedures and sources as in col. 2.
v 1974 gods, stotistichenkly veabegodoik," Moscow, Statintika, 1975, p. 693). Females comprise 50 Col. 5: Unpublished estimates and projections of the Foreign Demographic Analysis Division.
percent of all students enrolled in all divisions (TsSU 5650,, Zhnnsbchiny v 5650; statisticheskiy Col. 6: Estimated as 10 percent of the cohort in the given year.
abornik,' Moscow, Statintika, 1975, p. 69), and therefore, there wars 282,800 males admifted. The Col. 7: Col. I minus the sum of cols. 2-6.
arithmetic mean of growth in admissions over the 4 school yearn 1970/71-1974/75 was 16,00 per Col. 8: Col.7 divided by col. 1.
year (both sexes). Assuming the name growth also up to the 19/5/76 school year, the growing share Col. 9: Includes 45 percent of male entries to vuzy 4 years earlier. This is based on 50 percent for
of fall-time schooling (up to 25,000 per year in 1912 in the annual increment) a straight-line inter- higher education school graduates who have to serve only I year rather than 2 for all others on the
olation fur males alone of 0.Sthousand per year was added sod then rounded to the searesttbousand. average, minus 5 percent to allow for ROTC graduates who are not drafted subsequently. In addition,~he total number of gradustes from all divisions of qeneral secondary schools in 1967 and 1970 worn 5 percentage points are added to the 45 percent to allow for death of invalid parents as well as other

2,355,000 and 2,591,000, respectively (TsSU SSSR, ' Narodnoy orazovaniye nauka i kul'tra vSSSR, reasons changing deferment status. Arbitrarily taken as 5 percent of cohort 3 years earlier.
statisticheskiv sbornik," Moscow, Statistika, 1971, p. 102). According to 2hil'tsov (Ye. Zhiltsoo, Col. 10: Col., 7 plus col. 9.
"Rol' srednikh uchebnykh zavedeniy v povyshensi obcshbeobrazovatel'nogo i professionaloogo Col. 11: See text, at 75 percent of 4,500,000 military with 2 years average service, 1,687,500 per
urovnya naseleniya" in D. 1. Valentey et al. [Eds.], "Obrazovatel'naya i sotsial' nagsrofennionalnaya year rounded to 1,688,000.
struktura naseleniye SSSR, " " seriya narodonaseleniye," Moscow, Statistika, 1975, p.21),14.7 and Col. 12: Col. 11 divided by col. 1.
15.2 percent of the 1967 and 1970, respectively, of general secondary school graduates went directly Col. 13: Col. 11 divided by col. 10.
to full-time studies In higher educational institutions. For 1967, the resulting number of stedentn Col. 14: Col. 10 minus col. 11.
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labor force as long as they continue with their present work; only a
reduction in combat-type troops would increase the pool available for
the civilian labor force. For the present we will continue to use the
4.5 million figure and assume that all other institutions and policies
remain the same. Column 9 shows the proportion of the cohort actu-
ally available for the draft and for the economy. It is only until 1983
that there will be a sufficient number to cover draft requirements of
1,688,000 persons per year. This model shows that the manpower con-
straints on the Soviet economy and military are even more stringent
than the previous discussion would imply.

The numbers of 18-year-old males available for the civilian labor
force will vary widely in the next 15 years according to the model,
ranging from 399,000 in 1978 to -204,000 in 1987. During these years,
according to our estimates, based, upon population projections and
labor force participation rates, the annual labor force increments will
drop to one-third of the level during the current 5-year plan period.
(According to estimates derived from table 8, the average of the
annual increments in the period 1976-80 is 2,060,000 persons per year,
whereas in the Twelfth Five-Year Plan period of 1986-90, it will be
only 787,000 on the average.) The need for more labor is beyond doubt
unless labor productivity rises to three times the present level. Dur-
ing the last two decades the long-term growth in labor productivity
for the four basic sectors has averaged about 6 percent per year (see
table 14). If the current average labor force is considered to be the
demand level, with perhaps some minor adjustments for changes in
productivity and output, then it can be estimated that there will be
a labor shortage of about 800,000 persons per year during the next 5-
year period and about 1.300,000 per year during the period which
follows, assuming that output will grow at 7 percent per year and
productivity at 6 percent, so that the labor force would have to grow
by about 1 percent per year. These estimates include not just 18-year-
olds but all ages of both sexes. Thus, in sum, the results of this exam-
ination would indicate that the Soviet Party and Government are
faced with an increasingly acute competition for manpower between
the civilian economy and the military.

Mfore research is needed on the structure, organization, and activities
of support troops before a conclusive evaluation can be made of their
economic significance and definite answers can be given as to whether
all support troops are included in the "civilian" employment figures,
whether the structure of the military forces requires support at such
a high level, and where the support troops appear in the budget. Also,
consideration should be given to the possibility of a major changre in
the role of women in the military. Moreover, since there are regional
differentials in educational attainment, or school continuation, a study
of school enrollment by republic is necessary to ascertain whether the
nondeferred supply of manpower for the military is in the less well
educated regions of the country, and how the quality of this supply
will match the needs of a modern, technologically advanced military
force. The trends in population and manpower discussed in this paper
have crucial sig-nificance for Soviet economic and military policy in the
future. All of the choices open to the Soviet authorities have their
costs. A reduction in the size of the combat forces would seem to imply
some reduction in military capabilities. A continued increase in higher
educational attainment would diminish the numbers available for
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military service at age 18 and teduce the term of service of those enter-
ing the military upon completion of their education. It is hard to see
how the present control structure with its Great Russian dominance
can continue while the new manpower increments come increasingly
from the non-Slavic republics. Whether and how the Government
and Patty will address and resolve these issues remains to be seen.

APPENDIX TABLES

TABLE 1.-ESTIMATES AND PROJECTIONS OF THE POPULATION IN THE U.S.S.R.: 1950 TO 1990

1n thousands, as of July 11

Able-bodied
ages IYear All ages Year All ages

Able-bodied
ages I

1950-
1951 -..--..
1952-
1953-
1954-
1955 .
1956 .
1957 .
1958 .
1959-
1960-
1961---------
1962-
1963 …
1964-
1965-
1966-
1967-
1968-
1969 .
1970-
1971 .
1972-
1973-
1974-
1975-

180,075
183, 191
186, 378
189, 491
192,710
196, 159
199, 658
203,170
206, 806
210, 529
214,329
218, 145
221, 730
225, 063
228, 149
230, 936
233, 533
235,994
238, 317
240, 552
242, 757
245,083
247, 459
249, 747
252,065
254,462

103, 345
104,848
106,708
109, 184
112, 033
114, 658
116, 873
118, 639
119, 574
119,606
119, 459
119, 622
120, 233
121, 245
122, 586
124, 142
125, 681
127, 183
128, 632
129, 957
131, 685
134, 015
136, 491
139, 021
141, 663
144, 406

1976 -256, 885
1977 --------- 259, 352
1978 -261, 869
1979 -264, 438
1980 -267, 057
1981 -269,716
1982 -272, 400
1983 - 275 089
1984 -277,758
1985 -280,383
1986 -282,941
1987 -285, 417
1988 -287, 803
1989 -290, 100
1990 ------ 292,324
1991 -294 492
1992 -296, 613
1993 -298,694
1994 -300, 738
1995 -302, 746
1996 -304, 717
1997 --------- 306, 650
1998- 308, 543
1999 -310, 397
2000 -312, 215

147, 200
149, 881
152, 229
154, 193
155, 773
156, 932
157, 726
158, 292
158, 770
159, 191
159, 523
159,935
160, 558
161,239
161, 902
162, 506
163, 023
163, 613
164, 410
165. 388
166, 485
167, 821
169, 523
171, 443
173, 378

I Officially defined as males 16 to 59 years and females 16 to 54 years, inclusive.

Source: Unpublished estimates and projections of the!Foreign Demographic Analysis Division prepared in June 1972
for the years 1950-69 and in March 1976 for the remaining years.

TABLE 11.-ESTIMATES AND PROJECTIONS OF LABOR FORCE PARTICIPATION RATES IN THE U.S.S.R., BY SEX
AND AGE: 1959-90

[In percentl

Variant I

Sex and age 1959 1970 1980 1990

Male:
16 to 19 years -69.4 53 3 48.4 43.9
20 to 29 years -91.0 89.7 89.5 89.5
30 to 39 years -95.0 97.6 97.6 97.6
40 to 49 years ---------------------------------- 93.0 95.9 95.9 95.9
50 to 54 years -90.1 90.0 90.0 90.0
55 to 59 years -83.5 79.9 79.9 79.9
60 years and over - 52. 5 49.0 50.0 51.0

Female:
16 to 19 years -71.0 47.8 40.8 35. 0
20 to 29 years -80.4 86.3 86.1 86.1
30 to 39 years -77. 7 92.7 92.7 92.7
40 to 49 years -75.4 90.6 90.6 90.6
50 to 54 years -67.7 77. 3 77.3 77.3
55 to 59 years -48. 5 44.4 45.4 46.4
60 years and over -33.8 25.0 26.0 27.0

Source: Stephen Rapawy, "Estimates and Projections of the Labor Force and Civilian Employment In the U.S.S.R.:
1950 to 1990," U.S. Department of Commerce, Bureau of Economic Analysis, 1976 (forthcoming).
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TABLE 111.-ESTIMATED MAN-HOUR EMPLOYMENT IN SELECTED NONAGRICULTURAL BRANCHES OF THE ECONOMY, U.S.S.R.: 1950 TO 1974

tin millions of man-hours]

Trade, public
dining, mate- Housing-
rial-technical communal -

supply and economy and Science and Credit and, Government
Con- Trans- Commu- sales, and personal Health Education scientific insurance adminis-

Year Total struction Forestry . port nications procurement services services and culture Art services organizations tration Other

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)

1950 -44, 355 6, 756 960 8, 946 1, 170 7, 301 2, 964 3, 885 5, 466 400 1, 538 571 3, 979 419
1951 -45, 981 7, 043 977 9, 470 1,192 7, 463 3, 079 4, 045 5, 651 418 1,658 567 3, 920 498
1952 -47, 578 7, 389 993 9 990 1,212 7,624 3,193 4,205 5,834 434 1,776 563 3, 860 505
1953 -48,360 7 617 893 10, 341 1,247 7, 541 3 260 4, 359 5 986 453 1, 839 564 3, 723 537
1954 -50, 030 8, 408 861 10, 608 1,275 7, 810 3, 324 4, 653 6, 254 469 1,977 566 3;326 4991955 51, 108 8, 530 832 10, 870 1,304 8, 075 3, 386 4, 950 6, 529 488 2,114 567 2,926 537
1956 -52,161 9,390 814 10, 972 1,299 8,023 3,475 5,090 6,599 511 2,273 555 2,814 346
1957 -53, 765 10, 429 768 10,988 1,303 8,223 3,506 5,314 6,722 536 2,451 532 2, 649 344 Co
1958 -56,552 11,452 742 11,549 1,341 8,518 3,548 5,603 6,888 566 2,696 526 2,631 492 Cj
1959 -58, 203 I1,937 693 11,836 1,357 8,681 3,572 5,859. 7,033 586 2,889 512 2,518 730
1960 -59,911 12,309 680 11,949 1,395 8,897 3,636 6,132 7,217 597 3,325 502 2,369 903
1961 -61,030 12,297 685 11,869 1,428 9,123 3,678 6,379 7,532 627 3,628 502 2,358 924
1962 - - -- - 62,766 11,852 705 12,159 1,504 9,566 * 3,798 6,622 8,055 616 3,992 513 2 396 988
1963----------64, 918 12, 118 721 12, 430 1,582 9,970 3,945 6,813 8, 501- 638 4,266 523 2,377 1,034
1964 -68, 052 12, 541 734 12, 881 1,682 10, 503 4, 146 7, 088 9, 066 658 4,517 538 2, 472 1, 226
1965 -71, 025 13, 200 725 13, 141 1, 812 10, 88 4,302 7, 400 9, 594 667 4,712 541 2, 646 1, 397
1966 -74, 16 13, 717 741 13, 410 1,940 11,401 4,510 7,677 10,057 689 4,945 567 2,815 1,547
1967 -77, 169 14, 357 749 13, 635 2, 036 12, 006 4, 859 7, 894 10, 480 703 5,156 598 3, 015 1, 681
1968 -80, 439 14, 880 767 13, 919 2,157 12, 744 5,099 8,255 10, 986 :716 5, 421 630 3,177 1,688
1969 -83,967 15,687 777 14,311 2,311 13,364 5,347 8,574 11,397 735 5,684 .. 662 . 3,364 1,754
1970 -86,863 16,529 788 14,613 2,417 13,793 5,558 8,829 11,746 750 5,870 707 3,446 1,817
1971----------90, 589 17, 542 791 15 0 ,4 4 8 ,8 ,3 2, 142 769 6,099 753 3,562 1,872
1972----------93, 783 18, 304 810 15, 515 2, 617 14, 880 6,171 9, 379 12, 444 782 6, 450 892 3,689 1,940
1973 -95- , 999 18, 376 806 15, 887 2,655 15, 35 6,405 9,5878 12 719 788 6 753 . 844 3,809 2,854
1974 -9, 781 18,858 817 16, 309 2,721 15,794 6,665 9,826 12, 972 802 6,998 897 3,963 2,159

Source: Stephen Rapawy, "Estimates and Projections of the Labor Force and Civilian Employment in the U.S.S.R.: 1950 to 1990," U.S. Department of Commerce, Bureau of Economic Analysis, 1976
(forthcoming).



TABLE IV.-ESTIMATES OF MAN-HOUR EMPLOYMENT IN SELECTED BRANCHES OF INDUSTRY, U.S.S.R.: 1950 TO 1974

[In millions of man-hoursl

Timber, woodwork-
Machine- ing, and pulp and

Oil and gas Chemical and Non- building paper
Total petrochemical Ferrous ferrous and Con-

Total, selected Electric Oil ox- Oil (a - - - metal- metal- metal- struction Pulp and Light Food
Year industry branches power Coal Total traction refining Gas Total Chemical orgy orgy working materials Total paper Industry industry industry

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19)

1950 ---- 33, 054 31, 244 398 1,846 261 147 95 19 983 777 1,606 1225 9,295 1,533 4,765 302 5,715 3,617 1,810
1951 - 34 927 32,563 425 1,884 278 151 108 19 1032 826 1,682 1, 299 9, 759 1,655 4,881 310 5,971 3, 697 2,364
1952-----36, 209 33,8967 454 1, 919 298 163 116 19 1, 086 871 1,757 1,305 10,247 1, 785 4,998 318 6,240 3,778 2,342
11953-----31, 736 35, 269 485 1,990 320 174 127 19 1,42 921 1,824 1,292 10, 770 1,930 5,124 326 6,527 3,865 2,467
1954 ------ 39, 569 36, 733 519 2,109 323 165 141 17 1,203 970 1,867 1,259 11,324 2,086 5,256 334 6,832 3,955 2,836
195 - - 40, 531 38,209 556 2,226 350 17 156 19 1,265 1, 016 1,906 1,201 11 ,8 t 2,254 5,309 344 7135 4,046 2,322
1962 - 41,020 38,490 591 2,346 361 173 167 21 1,301 1,018 1,913 1,172 12,212 2,388 5,329 340 7,3 4,04 2,130

1969 ---- 419020 *382b90 591 i2 2,346 8 3 3 719 438 2 30

1957 --- 41,386 39,376 632 2,277 372 170 175 27 1, 358 1,036 1,909 1,37 12, 459 2,535 5, 418 345 7101 4,178 2,010
1558-----42, 393 40, 857 627 2,315 399 179 183 37 1,295 960 1,786 1,03 13 0 ,3 544 36 767 ,1 ,3
1959 42,560 41 241 665 2,146 375 167 173 35 336 1,005 1,818 1,053 13,397 2,893 5,430 345 7,756 4,372 1,319
1960 --- - 42, 752 41, 084 755 2,052 371 161 176 34 1,425 1,085 1,93 1 ,07 13 331 3,024 52 339 7,508 4,296 1 668
1961------43,061 40,931 771 1,923 364 158 173 33 1,542 1,169 1,976 1,110 13,989 2,943 4,970 329 7,218 4,125 2,130
11962-----44, 616 42, 482 820 1,908 371 160 176 35 1,690 1,297 2,034 1,143 14, 912 2,992 5,014 341 7,351 4,247 2,134
1963-----45, 897 43, 868 869 1, 897 372 (I) (1) 36 1, 847 1, 463 2, 100 1,176 15, 861 3, 037 5, 049 355 7, 342 4, 318 2, 029
1964-----47, 713 46, 068 928 1,919 403 168 193 462 2,0135 1,604 2,182 1215 16, 991 3,104 5,119 372 7,629 4,543 1,645
11965-----49,377 47,777 981 1,960 414 170 199 45 2,212 1,718 2,230 1,244 17,948 3,137 5,122 385 7,819 4,710 1,600
1966-----51, 553 49, 892 1,061 2,009 440 1S0 211 49 2,397 1,840 2,296 1,294 18, 938 3,259 5,162 429 8,142 4,894 1,661
1967-----53, 369 51, 647 1,102 2,017 459 186 222 51 2,525 1,9381 2,365 1,316 19,664 3,373 5,207 451 8, 493 5,126 1,742
1960-----55, 208 53, 398 1, 144 2,005 463 184 228 51 2,622 2,013 2,422 1,335 20, 601 3,509 5,219 460 8,784 5,294 1,890
1969-----56, 741 54, 680 1,165 1,966 468 185 232 51 2,726 2,093 2,455 1,341 21, 407 3,617 5,184 467 9,012 5,339 2,061
1970 ---- 57, 405 55, 474 1,187 1,898 480 186 241 53 2,771 2,126 2,457 1,310 21, 891 3,689 5,211 479 9096 5,484 1,931
1971-----58, 554 56, 554 1, 214 1,8075 483 186 244 5 2,84 ,14 ,47 1,30 2,61 ,75 5,03 484 9,184 5, 548 2, 990
1972-----59, 217 56, 932 1,217 1,796 485 105 249 51 2,863 2,193 2,451 1,338 23, 168 3,817 5, 142 486 9,084 5,571- 2,285
1973-----59, 557 57 2 ,2 ,4 8 8 5 1 2921 2,241 2,442 1346 23, 626 3,829 6,092 486 9,055 8,561 2;231
1974 ---- 60, 671 58, 461 124 ,77 489 175 26 1 300 231 249 1,364 24, 397 3,893 5,082 492 9,138 5,658 2,210

I Esthnafed lit 336,000,000 maun-hours for oil extraction and pil refining combined. Source: Ste phern Rnpawy, "Estimates and Projections of the Labor Force and Civilian Employment
in the U.S.S.R., 1950 to 1990," U.S. Department of Commerce, Bureau of Economic Analysis,
[976 (forthcoming),
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In broad outline, the nature of Soviet demographic problems, espe-
cially concerning fertility, is well-known to students of Soviet affairs.
On the one hand, fertility has been declining for some time in the
European parts of the country, as well as in most of Siberia and the
Far East, reaching levels associated with "negative" population
growth. On the other hand, fertility remains very high in Soviet Cen-
tral Asia and most of the Caucasus.

These trends are seen as "problems" by Soviet demographers largely
because of their long-run implications for economic growth and the
manpower aspects of growth. For example, the rate of increase of the.
labor force is already slowing down as the direct result of the declining
fertility rates of recent decades; and the problem of allocation and
distribution of labor among regions is becoming increasingly compli-
cated by differential labor force growth rates resulting from the widely
differing fertility rates.

It is not surprising, therefore, that demography has become a rela-
tively well-developed science in the Soviet Union, and that two ques-
tions claim most of its attention. The first is how to explain the patterns
of fertility decline and regional differentials that have manifested
themselves over the years, and the second is how to develop population
policies that can be expected to modify these patterns-in the direction
of raising fertility rates in the major regions of the country where the
population is not reproducing itself, and of lowering rates in the
regions of rapid population growth.

Most of the research on which this paper is based was developed with the slippnrt
of the National Institute of Child Health and Human Development. Contraet nqnmber
NIH-70-2191.
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Murray Feshbach's paper in the present volume-and other papers in
previous volumes in this series"2 have dealt with the manpower ques-
tions, have reproduced major portions of primary data from Soviet
sources, and have exmined a number of demographic issues. The pres-
ent paper will not attempt such a comprehensive review of the data
and the issues.

Instead the present paper will attempt to ascertain whether the pat-
tern of declining fertility, which has affected major sections of the
country and more than three-quarters of the population, may indeed
have run its course; that is, whether a "bottoming-out" has finally been
reached; and whether in fact a significant reversal of these long-term
downward trends is not already underway.

The possibility of coming to grips with this important question on
the basis of concrete information lies in the exploitation of a major
category of primary data on Soviet fertility that has heretofore been
utilized only partially and superficially.

I. METHODOLOGY

"The major category of primary data on Soviet female fertility
referred to above is the sizeable mass of statistics on births by age of
mother and order of births that have been published from time to time
in a number of sources, mostly Vestnik statistiki, beginning in the
1960's.

The compilation from these data that is most useful for analytical
purpose is the age-specific fertility rate, defined, following Soviet
methodology, as a two-year moving average of the number of children
born to women in a given age-group, expressed per thousand women
in the corresponding population on January 1 of the second of the two
years. Age-groups used in Soviet sources for this purpose are: 1o-19,
20-24, 25-29, 30-34, 35-39, 40-44 and 45-49. The general fertility rate,
in turn, is defined as the two-year moving average of total births ex-
pressed per thousand women age 15-49. (Some examples of the general
fertility rate are given Murray Feshbach, table 5, p. 124, this volume.)

Age-specific fertility rates and the general fertility rate, for the
U.S.S.R. as a whole, have been published for two prewar years (1926/
27 and 1938/39), for one year in the mid-1950's (1954/55) and annually
thereafter from 1957/58 through 1973/74. These rates are reproduced
in Table 1. Because they are much less influenced by the age and sex
structure of the population, these age-specific rates comprise a more
accurate set of indicators of female fertility than the crude birth rate
(total births per thousand total population). For comparison, a two-
year moving average of the crude birth rate, 1960/61 through 1973/74,
is reproduced in table 1.

The absolute number of births by age of mother is also reported
annually for 1960 through 1974 in Soviet sources, cross-tabulated by
-order of births (first, second, etc., through tenth and over). In and of

2 Murray Feshbach and Stephen Rapawy-"Soviet Population and Manpower Trends and
Policies, p. 11i of this volume; Frederick A. Leedy. "Demographic Trends in the USSR."
Soviet Economic Prospects for the Seventies: A compendium of papers submitted to the
Joint Economic Committee, 1973, pp. 428-4S4: Murray Feshbach and Stephen Rapawy,
"Labor Constraints In the Five-Year Plan," also In Soviet Economic Prospects for the
Seventies, pp. 485-56.3: New Directions in the Soviet Economy, Part III Passim, Joint
Economic Committee. GPO Print 1966.
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themselves, these absolute data are not very useful. However, com-
bined with (a) the female population (as of January 1) by age-
groups, when available, or with (b) the female population by age-
groups that can be calculated from the age-specific fertility rates
referred to above and the absolute total number of births (all orders
together) by age of mother-it is possible to derive the age-specific
fertility rates and the general fertility rate for each order of births,.
expressed as a two-year moving average. Primary data are sufficient.
to enable these rates to be derived for every two-year period from:
1960/61 through 1973/14, except for 1964/65 and 1965/66. These de-
rived rates are also reproduced in Table 1.

The fact that the reported rates are to the nearest tenth, and the
absolute data to the nearest 100, renders the derived rates by order of
birth accurate and mutually consistent with the total rates to within
a margin of error of only one or two tenths. (Rates by order of birth
consequently sum to the corresponding rates for total births to within
this same margin of error.)

II. CONCLUSIONS

The age-specific female fertility rates for the U.S.S.R. as a whole
which are reproduced in Table 1 can provide a basis for answering the
question posed above. The question is whether the decline in fertility
has ended and a reversal begun.

In using data for the U.S.S.R. as a whole to answer this question,
of course, we are including the influence of those regions where fertil-
ity has remained very high; but since the latter comprise a relatively
small proportion of the total population, the overall rates will reflect
primarily what is going on in the areas that have experienced lowered
fertility in the past.

We begin with a brief review of long-term trends since the early
Soviet years, and then examine the data for more recent years in
some detail.

1. Overall historical trends.-According to the age-specific and gen-
eral fertility rates for total births in table 1, female fertility in the
Soviet Union has been in the process of a general decline since the
beginning of the period of rapid industrialization. The data indicate
that this downward movement has passed through four stages (in
terms of the years reported) and that a fifth stage of overall stability
with definite signs of increasing fertility among the female popula-
tion of the prime reproductive ages is now well underway. These stages
may be characterized as follows:

'a. 1926/27 to 1938/39, 'a period of moderate decline of some 12 per-
cent, more or less proportionately in each and every age-group;

b. 1938/39 to 1954/55, a period of sharp decline to almost one-half
the 1926/27 rate overall, with an even greater decline among the
youngest (15-19) and oldest (45-49);

c. 1954/55 to 1960/61, a period of relative stability, showing a slight
rise in the overall rate, with declining rates among the older age-
groups (25 and over) "balanced" by increasing rates among the
younger (15-24);



TABLE I

2-YEAR MOVING AVERAGE OF THE CRUDE BIRTH RATE, 1960-61 to 1973-74; AND AGE-SPECIFIC FERTILITY RATES AND THE GENERAL FERTILITY RATE BY ORDER OF BIRTHS, AS REPORTED AND AS

DERIVED FROM REPORTED DATA ON THE NUMBER OF BIRTHS BY AGE OF MOTHER AND THE FEMALE POPULATION BY AGE-GROUPS: U.S.S.R., 1926-27, 1938-39, 1954-55, AND 1957-58, TO 1973-74 '

[Number of births per thousand females in the corresponding age-groupi

Age of mother 1926-27 1938-39 1954-55 1957-58 1958-59 1959-60 1960-61 1961-62 1962-63 1963-64 1964-65 1965-66 1966-67 1967-68 1968-69 1969-70 1970-71 1971-72 1972-73 1973-74

2-YR. MOVING AVERAGE OF 24. 2 23.1 21.8 20.4 19.0 18.3 17.8 17.3 17.1 17.2 17.6 17.8 17.7 17.8
THE CRUDE BIRTH RATE

TOTAL BIRTHS:

15 to 19 - - 38.2 32.8 15.6 23.9 29.2 34. 35.2 29.6 24.1 22.7 23.7 25.5 26.9 27.7 28.9 30.4 32.0 32.4 32.4 33. 3 CO
20 to 24 259.4 214. 4 146.9 160.-1 162.-2 165.3 164.8 162.8 162.21 162.6 157.6 159.6 158.6 158.0 157.0 163.9 170.2 173.9 172. 3 173.4 00
25 to 29 ----------- 269.0 230. 6 172. 9 166. 7 164. 8 161. 3 160. 7 155. 8 151.4 145.6 138.9 136.0 132. 7 129. 7 128.8 128.7 132. 1 137. 1 135.9 134. 8
30to34- 224.5 183.5 127.6 116.4 110.1 114.2 110.1 105.2 101.3 97.6 95.5 97.0 97.0 94.7 92.0 88.1 87.1 84.3 81.8 79.3
35 to39.------171.6 131. 7 74. 4 66.8 66.6 63.7 60.7 56.4 54.2 52.0 50.9 50.6 49.2 47.9 47. 4 48.5 49.6 49.4 48.0 45.5
40 to 4490.8 68.1 35.4 24.7 24.1 24.2 23.5 22.7 22.3 21.4 20.3 19.1 17.7 16.9 16.2 15.3 14.9 14.6 14.3 14.4
45 to 49 - ---------23.0 19.0 7.1 5.7 5.0 4.5 4. 3.8 3.7 3.9 4.2 4. 4 4.0 3.8 3. 2.9 2. 4 2.0 1.9 1.7
151to49.------159.1 139. 5 86.2 86.9 88. 7 91. 5 90.6 87.2 83. 2 78.4 73. 5 70.8 68.5 66.3 65. 3 65.7 66.9 67.2 66.4 66.8

1ST BIRTHS:

15 to 19 -.. ...--.- --- ---- 32.0 27.1 22.2 21.0 ---------------- 25..1 23. 8 26.9 28.3 29. 7 30.2 30.2 31.1
20 to24 ------------------------------ 107.8 105.6 103.8 102.0 --------- 105.9 189. 1 109.8 115.0 118. 6 119. 5 116.0 114. 8
25 to29--------- 46. 8 47.1 46.9 45.9 ----..... 40.1 37.3 34.9 33.6 35. 2 39.0 40.1 39. 3
30Oto 34-15.2 14.2 13.2 12.7 --------- 12.9 13.0 12.4 11. 7 11.1I 10.0 9.4 8.9
35 to39 ------------------------------ 5.6 5. 2 5.0 4.9 --------- 4.4 4.2 4.1 4.1 4.1 3.9 4.0 3. 8
40 to 4 - 1.3 1.3 1.4 1.4 ----------- -1.3 1.2 1.2 1.1 1.1 1.0 .9 .9
45 to49-2 .2 .1 .2-2 .2 .2 .2 .1 .1 .1 .1
i5 to 49 ------------------------------ 34.5 33.0 30.5 28.0 --------- 24.3 24.0 25.0 26.7 28.4 29.2 29.3 29.8

2ND BIRTHS:

15 to 19 ------------------------------ 3.0 2.3 1.8 1.6 --------- 1.7 1. 7 1.9 2.0 2. 1 2.0 2.0 2. 1
201to24 ------------------------------ 43.8 43.5 43.7 44.6 --------- 38.2 37.0 36.3 37.3 39.1 41.5 43.4 45.1
25 to29 ------------------------------ 59.0 56.6 55.3 53.3 --------- 50.6 50.2 51. 1 52.5 54.0 56.4 56.9 57.5



30 to 34 -.----..----......--- 31. 1 29.8 28.5 27. 2 -28.7 28.8 29.9 30.1 30. 2 29.8 28. 5 26.5
35 to 39 -- - 10.3 9.8 9. 5 9.3 -8.6 8.1 7.9 8.4 9. 0 9.6 9.8 9. 5
40 to 44 -E- 1. 9 1.E9 1.9 2.0 -1.7 1.7 1.6 1.S 1.4 1 3 1. 3 L. 2
45 to 49 -- - - - -3 .-2 . 2 .2 2 .2 .2 .2 . 1 .1 .1 .1
15 to 49 -, 24.7 23.9 23.0 21.8 - 18. 7 17.6 17.6 17.6 17.7 18. 1 18.2 18.6

3RD BIRTHS:

IS to 19 .- 2 .2 .2 .I 2 .I .2 .2 .I .I .I .1
20 to 24 10. 5 10.8 11.5 12. 2 -9.9 8.8 8.3 8.7 9.2 9.4 9.6 10.2
25 to 29 - 31.4 29.4 27. 4 25. 3 -21.3 20.4 20.2 20.0 20. 1 19.9 19.0 18.7
30 to 34 -24. 5 22.9 21.6 20. 2 -18.3 17. 2 16.4 15.6 15.4 15.0 14. 5 14.2
35 to 39 -10. 9 10. 0 9. 5 9. 1 -7.9 7. 3 7.0 7. 2 7. 4 7.6 7. 5 7. 2
40 to 44 -2.4 2. 3 2.3 2. 3 -1.8 1. 7 1.5 1.4 1. 3 1.3 1.2 1. 1
45 to 49 -4 3 3 3 3 2 2 2 1 1 1 1
15 to 49 -12. 9 12. 4 119 112 -9.0 8. 0 7.6 7. 3 7.6 6.9 6.7 6.7

4TH BIRTHS:

15 to 1-9 ,-- 0 0 0 0 0 0 0 0 0 0 0 0
20 to 24 -. ...----------------..---- ,,- 2.1 2.2 2. 5 3. 0 -2.9 2. 4 2.1 2.2 2. 5 2. 5 2. 5 2. 6
25 to 29 - 15.0 14. 5 13.9 13. 2 - 12. 2 12.1 12. 1 11. 7 11.6 11. 4 10.9 10.6
30 to 34 - . 17.0 16.0 15. 4 14. 5 -13.0 12. 0 10.9 9. 7 9.2 8.6 8. 2 8. 0
35 to 39 - , 9.6 8. 7 8.0 7. 4 -6. 3 5. 9 5. 7 5. 5 5.4 .3 5.0 4.6
40 to 44 - . 3. 0 2. 8 2. 6 2. 4 -1.8 1.7 1. 5 1.4 1. 3 1. 3 1. 2 1. I
45to49 ------ .------ .---------- 6 .5 .5 .5 4 .3 .3 .2 .2 .I .I i
15to49 ------ .....--------------------.----------- 7.9 7.1 6.9 6.6 ........------- 5.7 1.1 4.7 4.2 3.9 3.7 3.5 3.4

5TH AND HIGHER ORDER
BIRTHS:

IS to 19 .,- 0 0 0 0 0 0 0 0 0 0 0 0
20 to 24 - 7 .6 .6 .8 9 .8 .8 .8 .8 .8 .8 .8
25 to295------------------------------ 8. 4 8.3 7. 9 7. 9.--------- 8.9 9. 7 10.6 11. 0 11.3 10. 4 9.1 8.
30to 34 -- 22.2 22.2 22. 7 23.0 -24. 3 23. 7 22. 6 21. 2 21. 4 21.1 21.2 21.7
35to39 - 24. 3 22. 8 22.1 21. 3 -22. 0 22. 4 22.8 23. 4 23.8 23.1 21. 8 20.5
40 to 44 - 14. 9 14.4 14.1 13. 3 -11. 0 10. 7 10. 3 9. 8 9. 8 9.7 9.6 9.9
45 to 49 -4. 7 3.8 3. 8 4. 0 -3.9 3. 7 3. 2 2.8 2. 3 2.0 1. 8 1.6
15 to49------------. 10.9 10.9 10.9 10.8 -10. 9 10. 6 10. 4 10.0 9.7 9. 3 8. 7 8.4

I Detailed information on sources may be found on p. 161.



d. 1960/61 to 1968/69, a period of renewed decline, by more than
25 percent overall, with each cage-group (except 15-19) participating
to one degree or another. This decline in age-specific birth rates con-
tributes to the decline in crude birth rates (see Table 1), over and
above the "war babies" effect.

e. 1968/69 to 1973/74, a period of stability in the general fertility
rate, combining increases in the rates of ages 15-29 with decreases in
the rates of ages 30-49. Stability in the general fertility rate over
these years parallels the stability in the crude birth rate, also shown
in Table 1; however, both of these aggregate measures conceal funda-
mental changes in age-specific fertility which are strongly suggestive
of the possibility that a reversal of long-term downward trends in
fertility has been underway for some time now.

2. Reversal of the decline in female fertility.-Evidence that a new
pattern of increased fertility is underway in the Soviet Union is
found in the age-specific rates for the prime reproductive ages (20-
29), as well as for the "lead-in" age-group, 15-19; and it is most
apparent in terms of the rates for these age-groups by order of birth.
For reference, all age-specific rates in Table 1 that display increases
after certain points in the 1960's are set forth in italics, and the respec-
tive percentage increases, from the lowest level of rate of 1973/74, are
summarized in Table 2.

Several observations may be made about these recent developments.
a. The most dramatic percentagewise increase in fertility is shown

in first births for females age 15-19, namely, 48.1 percent from 1963/
64 to 1973/74. The extent to which this reflects changing patterns of
age of marriage as distinct from decisions to have the first child is
difficult to say without further study. In any event, the change in the
number of births which this implies is relatively small.

b. Of greater consequence is the increased incidence of first, second
and third births among women of prime reproductive ages. Increases
range from 12.5 percent (first births, ages 20-24) to 24.2 percent
(second births, ages 20-24). But perhaps the most important aspect
of these increases is that of timing. Note that the increased incidence
of first births among women age 20-24 began in 1963/64, while the
increased incidence of second births among women 'age 25-29 began
four or five years later in 1967/68. Many of the same women in one
and the same five-year age-cohort would be involved here. The recent
trends for this group are consistent with the hypothesis that an in-
creasing proportion of these women are having one child rather than
none, and two children rather than one.

In sum, Soviet fertility seems clearly to have been increasing for the
past ten years or so among females age 15-29, thus reversing a down-
ward trend that has existed over virtually the entire Soviet period.
Despite increased fertility among younger females, however, fertility
is still declining among females in the older age-groups. The result is
that total female fertility. as measured by the crude birth rate and
general fertility rate (Table 1), shows only a slight increase since
about 1968-69.

Future fertility trends are notoriously difficult to predict, but the
period of time of the recent increases in age-specificity fertility is suffi-
ciently long to suggest that the Soviet population may very well have
entered upon a new stage of stable and even higher rates of reproduc-
tion. This reversal of trends may show up in the 1980 Soviet census, in
the form of a higher proportion of the population in the youngest age-



161

groups; and it should begin to have an influence on the rate of growth
of the Soviet labor force by the early 1990's.

Whether and to what degree the recent trends will continue and
what their ultimate effect will be, of course, only time will tell. We
must await the continued publication of annual data on fertility by
age of mother and order of birth to see how this suggestive turn of
events actually works out.

TABLE 2.-PERCENTAGE INCREASES IN AGE-SPECIFIC FERTILITY RATES: TOTAL BIRTHS AND BY ORDER OF BIRTH,
U.S.S.R., 1973/74 COMPARED TO LOWEST RATE IN LATE 1960's

Percent by which 1973/74 rate
is higher than recent lowest
rate

Date of recent
Age of mother lowest rate Percent

TOTAL BIRTHS:

15 to 19 .------------------------------------ 1963/64 46.7
20 to 24 ------------------------------------- 1968/69 10.4
25 to 29-1969[70 4.7

IST BIRTHS:
15 to 19 ----------------------------------- 1963/64 48.1
20 to 24 ------------------------------- --- 1963/64 12. 5
25 to 29 ----------------------- 1969170 R7.
15 to 49-1967/68 24.2

2D BIRTHS:

20 to 24 ----------------------------------- 1---------- 968/69 24. 2
25 to 29 -1967/68 14.5
15 to 49 ---------------------------------------- 1967/68 5.7

3D BIRTHS:

20 to 24 -1968/69 22.9

Source: Calculated from data in table 1.

The rising series in Table 1 are sufficiently long-lived to suggest
more than random fluctuations. Fertility trends, however, are noto-
riously difficult to predict, so we can only await the publication of fur-
ther data on fertility by age of mother and order of birth, starting with
data for 1975, to see how this suggestive turn of events actually works
out.

SOURCES TO TABLE 1, PAGES 158 AND 159

Two-year moving average of the crude birth rate, 1960/61 to 1973/74. Calculated from
annual crude birth rates reported in TsST SSSR, Naselenie SSSR (chislennoat', sostav i
dvizhenie naselentia) 1973:statisticheskii sbornik (moscozv, 1975), p. 69, and in Vestnik
satatiatiki, 1975, No. 12, p. 79.

Total births. 1926/27, B.Ts. Urlanis. Rozhdaemost' i prodolzhitel'nost' zhizni a SSSR
(Moscow, 1903), p. 42 ; 1938/39, 1957/58. 1958/59 and 1960/61-1962/63, TsSU SSSR,
Narodnoe khoziaistvo SSR v 1963 g.: statisticheskii ezhegodnik (Moscow, 1964), p. 31;
1954/55. G. A. Slesarev, Metodologiia sotsialisticheskogo issledovanita problem narodo-
naseleniia (Moscow. 1965). p. 104; 1959/60. B. Ts. Urlanis. Problem y dinamiki naseleniia
SSSR (Moscow, 1974), p. 85; 1963/64, Narodnoe khoziaistvo SSSR v 1964, p. 36; 1964/65,
Narodnoe khoziaistvo SSSR V 1965, p. 44; 1965/66. Naselenie SSSR (1975), p. 136;
1966/67, Narodnoe khoziaistvo SSSR v 1967, p. 38; 1967/68 and 1969/70, Vestnitk
statistiki, 1971, No. 12. p. 75; 1968/69. Urlanis. ProblemV dinamiki . . ., pp. 85 and 90;
1970/71 and 1971/72, Vestnik statistiki, 1973. No. 12. p. 75; 1972/73, Vestnik statistiki,
1974, No. 12, pp. 87-88, and 1973/74. Vestaik statistiks, 1975, No. 12, p. 80.

First, second, third, fourth and fifth and higher order of births. The age-specific fer-
tility rates in these sections of the table are calculated in several steps. (1) The absolute
number of births by order of birth and age of mother Is reported for 1962 through 1964
and 1966 through 1974 in the following issues of Vestnik statistiki: 1966. No. 2, pp. 94-95;
1966, No. 12, pp. 81-82:; 1967, No. 11, pp. 89-90 ; 1969. No. 2, p. 82 ; 1970, No. 6, p. 90;
1971 No. 12, p. 74; 1973, No. 12, p. 74; 1974, No. 12, p. 87; and 1975, No. 12, p. 79.
For 1960 and 1961, the corresponding absolute numbers are derived from percentage
distributions of number of births by order of birth and age of mother reported In TsSU
Narodnoe thoziaistvo SSSR a 1961 g.: statlsticheskii ezhegodnik (Moscow, 1962), p. 30,
and the total number of births by age of mother. (2) The average number of births for
successive two-year intervals (e.g., 1960/61), by order of birth and age of mother, is
derived by arithmetic from the data in (1). above. (3) The female population by the
age-groups of Table 1 Is derived by dividing the total number of births by age of mother
reported in the same sources as (1), above, by the age-specific fertility rates for total
births (reproduced in Table 1). (3) Age-specific fertility rates by order of birth are then
derived by dividing the data In (2) by (3). above.
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I. INTRODUCTION

In 1961 a little noticed event occurred in the citv of Lvov in the
Western Ukraine. Five shoe plants were merged to form a firm since
known as Progress. This organizational innovation occurred because
of local initiative by the managers of the plants and some Com-
munist Party officials. Official support at higher levels was soon forth-
coming and the Soviet merger movement was launched. Today, there
are over 1,500 of these merged entities; they are now most often called

*Oakland University and Center for Russian and East European Studies, University of
AlIchigan.
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production associations (proizvodstvennye ob"edineniia) but the term
firm (firma) is also used. (See Table 1 for the most recent industry
breakdown.)

Once official support for mergers became translated into procedures
for effecting them, local initiative was much less important; the
ministries were put in charge. Nevertheless, the merger movement was
for years haphazard; many ministries did little or nothing in this area,
and firms were frequently liquidated. By early 1973 it was unclear
where the merger movement was going. But in March of that year the
movement gained new momentum with an announcement by the top
leadership of their intention to eliminate all small-scale industry
through mergers. Associations would replace enterprises as the basic
industrial units.

TABLE 1.-Number of associations, Jan. 1, 1974

Total (including the following All-Union and Union republic minis-
te rs ) ----- -------------- ------------------ -------- ------ ----------_ 1425

Chemical industry----------------------------------------------- 19
Heavy, electrical and transport machine building------------------ T
Electrotechnical industry…---------------------------------------- 34
Chemical and petroleum machine building -------------------------- 18
Instrument making, means of automation and management systems__ 15
Automobile industry…-----------------------------------------____ T
Agricultural machinery------------------------------------------ 14
Machinery for light and food industries and appliances --------- I-
Forestry and wood working--------------------------------------- 101
Construction m aterials…------------------------------------------- 112
Light industry-------------------------------------------------- 320
Food industry ------------------------------------------------- 250
Meat and dairy products industry--------------------------------- 28

Total --------------------------------------------------------- 1,425
Source: Tsentralnoe statisticheskoe upravlenle, Narodnoe kLhoziaatvo SSSR v 1973 godtu

(MoscoW : Statistika. 1974), p. 203.

At this point some explanation of terminology is in order. In the
Soviet context, enterprise is a legal term and refers to the lowest level
of the ministerial hierarchy which administers Soviet industry. En-
terprise and plant are usually synonymous. The enterprise is the unit
to which plans have traditionally been delegated and with which
higher levels in the hierarchy have communicated. After industrial re-
organization most units at the bottom of the hierarchy will be multi-
plant associations. Higher administrative organs will communicate
with these associations rather than with individual plants.

The ministry is the highest level in the industrial hierarchy. Each
industrial ministry is in charge of the administration of a branch of
industry, for example the Ministry of Light Industry. All-union or
U.S.S.R. ministries are located in Moscow; their subordinates are an-
swerable directly to them. Union-republican ministries have offices
both in Moscow and in the republics in which production takes place.
Each enterprise has dual subordination, to a ministry in Moscow, as
well as the capital of the republic in which it is located. A republican
ministry is in charge of a branch of industry within a republic and has
no direct superior in Moscow.

The glavk (plural: glavki) is the administrative unit between the
ministry and the enterprise. It may be functional (for example, a glavk
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in charge of the finances of a group of enterprises), territorial (in
charge of the enterprises in a certain region), or industrial (in charge
of a certain specialized sub-branch of the industry).

A common hierarchy in Soviet industry is ministry-glavk-enterprise.
But often there are additional levels. Union-republican industrieshave two ministerial levels. In addition, trusts exist in some industries;they are administrative organs between enterprises and glavki. Thetrust is a horizontal combination of enterprises which do not have con-tractural relationships with each other. The trust handles sales, supplyand relationships with higher administrative organs (ministries,
glavli, Gosplan).

The reformers' intention in 1973 was completion of all mergers bythe end of 1975. However, recently it was announced that ministries'
reorganization plans will be part of the Tenth Five-Year Plan (for the
first time). The present intention is to complete industrial reorganiza-
tion by 1980. This paper- i an analysis of a number of industry re-
organization plans and their prospects for improving Soviet industrial
management.

The Soviet leadership expects associations to improve industrial effi-ciency through development of concentration and specialization. As-sociations have made some progress in these areas.' A further expecta-tion is that mergers will facilitate rationalization of the administrative
structure so as to reduce bureaucratic waste. There is a general con-sensus among Soviet writers on the subject that the administrative
structure is too complex and that there are an excessive number oflevels and bodies in some industrial hierarchies. A third expectation isthat reorganization will be accompanied by decentralization of theday-to-day operation of the economy. Associations are expected totake over routine administration, freeing ministries to work on long-range planning and technical progress.

The typical production association contains four enterprises. Ifall 50,000 industrial plants were to be merged, there would be some
12,500 associations.2 Thus the number of units at the lowest levelsof the various hierarchies would be dramatically reduced. Also, thetypical unit would be considerably larger. At present 72 percent
of the associations employ more than 1,000 and 15 percent employ
more than 5,000.3

Once the industrial reorganization is completed, all industries
will be organized in two-. three-, or four-stage hierarchies, as shown
in chart 1. At present, five-, and six-stage hierarchies are not un-common. The two-stage hierarchy, being the simplest, is supposedto be adopted whenever possible. Here a number of large producing
units are directly subordinate to a ministry (all-union or republi-
can). The three-stage hierarchy is expected to be most common, at

I Alice C. Gorlin. "Soviet Firms and the Rationalization of the Shoe Industry of theUSSR" (unpublished Ph. D. dissertation University of Michle an, 1972) Alice C .C orlin,"The S ovie t Economic Associations," Soviet Studies, vol. XXVI, no. 1 (January 1974),
, 2 This assumes that four enterprises per association will continue to be typical. However,a Gosplan official predicts that the typical association of the future will contain sevenunits. See A. V. Bachurin. "Novala struktura. Opyt I problemy razrabotki general'nykhskhem upravlenila I sozdantia obeedlnenil," Ekonomicheskaja gazeta, 1974. no. 55, n. 5.s Iu Subotskii, "0 razvltll ob" edinenlt v promyshiennosti," Voprosy ekonomikl, 1974,
no. 6, pp. 30, 32.
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Chart 1

Possible Industrial Hierarchies

Two-Stage Three-Stage Four-Stage

ministry ministry union-republic ministry
of the US SR

-union-republic ministry
all-union or re- of the republic
publican (industrial)
associations I

republican (industrial)
associational I

producing unit producing unit producing unit
(production associa- (production associa- (production associa-
tion," cojhbineC or tion, combine or tion, combine or
enterprise) enterprise)d enterprise)

Source: "0 nekotorykh meropriiatiiakh po dallneishemu sover-
shenstvovaniiu upravleniia promyshlennost'lu," Ekonomicheskaia
gazeta, 1973, no. 14, p. 3.

Notes:

aThe *industrial association" is a larger entity than the pro-
duction association. The industrial association is either all-
union, in which case it has. jurisdiction over all.the enterprises
of a particular sub-branch, or republican, in which case it has
jurisdiction over all the enterprises of a particular sub-branch
within a republic.

bThe 'production association" is identical to the associations
that have been described so far.

CA combine is a vertically integrated' multiplant enterprise,
What distinguishes it from the association is that the enter-
prises are located'adjacent to each other.

dTwo variants of the three-stage scheme ares
(i) union-republic ministry of USSR--union-republic'ministry

of republic--producing unit-

(ii) republican ministry--ministry of automous republic--
producing unit

least in the short run. In this scheme the ministry may be all-union,
union-republican or republican. The four-stage scheme will only be
adopted in union-republican industries. Although the chart indi-
cates that single-plant enterprises may be at the base of the hierarchies,
only very large plants would qualify. Smaller plants would be
merged into associations.

The distinguishing feature of the three-, and four-stage hier-
archies is the industrial association. So far, its role, importance, and
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.relation to the production association are unclear. According to one
:Soviet source industrial associations will be the basic management
'sub-units in industry, while other sources stress the two-stage hier-
-archy and the production association.4 Industrial associations are.
"considerably larger than production associations and often include
,on-producing organizations such as research and development
-(It. & D.) institutes, design organizations, and technical institutes.
These large associations are supposed to be in charge of the devel-
opment of the industrial complex represented by their subordinates.
Many of their functions-study of demand, introduction of tech-
nical progress-are identical to functions performed bv glavki. (Most
glavki are to be abolished as part of reorganization.) The feature dis-
tinguishing the industrial association from the glavki is khozraschet
status; the association's expenses are covered by deductions from
members' profits rather than by the budget. Also industrial associa-
tions presumab]v have more powers and (through the various funds
at their disposal) control. more resources than glavki.5 Soviet econ-
omists argue vigorously that industrial associations are not re-
named glavki, that they are formed according to different principles.
However. what these principles are is as vet unclear except for vague
statements that an industrial association represents an industrial
complex of related enterprises. The industrial associations are ex-
pected to be most prevalent in the light and food industries. There
are at least 200 such associations now operating.6

Two variations on the association reneiving increasing attention
Pre the R. & D. associations and the agri-industrial associations. The
R. & D. association merges research institutes, design organizations,
and the factories which will eventuallv produce the new products.
Bv the middle of 1974 there were 132 of them." The major objective
is to reduce the time lag between invention and mass production of a
new product. This is an area in which Soviet performance has never
been very good, because of physical separation of R. & D. and pro-
dnction activities and the sliort-ruin orientation of Soviet managers.
The literature cites examples of R. & D. associations in which the
time lag from invention to production has been dramatically reduced,
sometimes by half.8 However, it is too soon to pronounce these asso-
ciations a success. Internal incentives are not properly genred to re-
search since the most important bonuses are paid for fulfilling the
current output plan.9 Also, such associations represent formal merger
only, since the R. & D. organizations and factories continue to oper-

4 B. 1. Gostev. "Sovershenstvovanie upravlentia ekonomikoi." Ekonomlcheskala cazets.
19T3. no. 15. p. 3. Some economists think industrial associations are a temporary nhnonme-
non end that they will eventually be converted to several produiction aseoeiati ns. RVe
V. Sellinntn, "General'nye skhemy otraslel," Sotsialisttcheskala indlqtrila. Mav 25. 1975.
p. 2: suimmnrized in ABSEES (Soviet and East European Abstracts Series), vol. VI. no. 4
(Oetober. 1975). p. 22.

5 lu. 1I. Kozlov. "Oh"edinentia v promyshlennosti," Vestnik Moskovskogo universiteta,
Prnxo, 1973. no. 5, p. 21.

R. D. Vinokur. "Proizvodstvennye oh"edinentla I nauehnn-technicheskil progress."
Ftnansy I nauchno-teehnicheskil Progress (Moscow: Flaansy. 1973). p. 20.

7 J1ulian Cooner. "Research. Development and Innovation in the Soviet Union," Economic
D'velonnment In the Sovtet Union and Eastern Europe, vol. 1, ed. Zbigniew Fallenbuchl
(New York: Praceer Publishers, 1975), p. 171.5

Vinokur. op. cit.. p. 19.
NM. Morozov, "We Have Responsibilities: What About Our Rights." CDSP (Current

Dluest of the Soviet Press). vol. XXV, no. 44 (November 28, 1973), p. 15 ; translated from
Pravda, November 4, 1973, p. 2.
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ate under their previous jurisdictions, with separate wage funds, bank
accounts and bonus arrangements.

Agro-industrial associations are mergers between farms and food
processors. A typical example is a merger of fruit and vegetable farms
with canneries. Such associations may also include the retailing stage.
The chief objective is to speed up the delivery of foods to processors
so as to improve quality and reduce waste. These associations are ex-
pected to be especially important in the production of perishable
products.10

Trade associations, or combinations of trade organizations, have
also come into existence recently. The major objective is apparently
to consolidate all the trade organizations dealing in a particular prod-
uct so as to exert countervailing power against producers who try to
sell shoddy goods."'

II. SOURCES OF CONCERN OVER INDUSTRIAL ADMINISTRATION'

In general the study of administrative organization has been ne-
glected in the Soviet 'Union. The quantitative aspects of production
have been stressed instead. Until recently there was no conception of
management or administration as a science. The administrative struc-
tures which evolved were often dictated by political rather than
efficiency considerations.

Administration organization has been a political question decided at the highest
Party levels; not a technical question to be decided by scholars and prac-
titioners.'2

Low levels of concentration and specialization, multi-stage hier-
archies, parallel jurisdiction, and evasion of responsibility by bureau-
crats-all these are attributed to the neglect of administrative
science.' 3

A. Irratio'nality of Present Administrative Structure

The Soviet administrative structure has three major deficiencies.
First, the hierarchies contain too manv administrative bodies. Second,
too many people are employed in administrative-managerial positions.
Third, many enterprises are in the wrong hierarchies.

As the Soviet economy has developed and become increasingly com-
plex, the number of administrative bodies has grown as well. The min-
isterial system for industry was set up in 1932 with three ministries;
by April of 1973 there were 39 industrial ministries.14 Not only has the
number of ministries increased, the hierarchical structures under them
have become increasingly complex. In 22 industrial ministries studied

10 For a more detailed discussion see N. Smetanin. "Agro-Industrial Integration in the
USSR." Problems of Economics, vol. XVII, no. 5 (December 1974), pp. 4&-64; translated
from voprosy ekonomiki, 1974, no. 3.

" For a more detailed discussion see v. Bumistrov, 'What do Associations do for Trade,"
CDSP. vol. XXV, no. 45 (December 5, 1973), pp. 15-16; translated from Pravda, Novem-
ber 9. 1973, p. 2.

12 John H. Wilhelm. "The Soviet Attempt at Regional Economic Planning: The Sov-
narkhoz 1957-1965" (unpublished Ph.D. dissertation. University of Michigan, 1974).

13 N. M. Oznobin. "Organizatsionnaia struktura promyshlennogo proizvodstva kak faktor
sovershenstvovanila upravlenila," Ekonomika I organizatsiia promyshlennogo proizvodstva,
1973. no. 1. p. 90.

14"Paul R. Gregory and Robert c. Stuart, Soviet Economic structure and Performance
(New York: Harper and Row, 1974), p. 119.
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by two Soviet economists there were 125 different hierarchies in charge
of industrial production, some of which had five and six levels. The
authors of the study emphasize that the number of administrative per-
sonnel grows with the number of steps in the hierarchy.-5

As the number of administrative bodies grows, duplication of efforts,
an obvious source of inefficiency, is more frequent. Another problem
is introduction of technical improvements into production. Scientific-
technical problems often cannot be solved within the jurisdiction of a
single administrative body but require cooperation among a number
of bodies. The more bodies that are involved, the more difficult is such
cooperation.'6 It is suggested that ministries and departments should
be consolidated, in order to facilitate coordination of their activities.1'
However, consolidation and simplification of the individual hierarchies
are probably conflicting goals.

There is currently a lively controversy about whether Soviet admin-
istrative-managerial personnel are excessive and the extent of the prob-
lem, if it exists. It is not the, intention here to delve deeply into this.
problem, but rather to emphasize that the Soviet leadership evidently
feels that growth of administrative personnel is a genuine problem.
Some data certainly bear this out. Gertrude Schroeder has estimated
that since the Brezhnev era began employment in the state bureauc-
racy has risen by 50 percent. 18 Even according to Soviet statistics,
which tend to underestimate the numbers employed in administration,
administrative personnel have been growing considerably faster than
industrial production personnel. In 1973 administrative personnel offi-
cially defined grew almost 4 percent while industrial production per-
sonnel grew 1.3 percent. 1 9 In the late 1960's in a number of industries
the increase in administrative expenditures exceeded the growth rates
of production and employment. In eight industries studied by two
Soviet economists, administrative expenses in 1968 as a percentage of
the 1966 level ranged from 120.6 percent to 142 percent (not counting
management at the enterprise level).20 As a result administrative costs
rose much faster than production costs.

An alleged cause of administrative excesses is the large number of
small and medium-sized enterprises. In manufacturing alone the num-
ber of small enterprises (employment from 100 to 500) grew from
14,278 to 18,079 from 1964 to 1968.21 With many enterprises, planning
and administration are more expensive. In this connection it is interest-
ing to note that in the eight-industry study mentioned above, the
average increase in administrative expenses in the industries in which
the number of independent enterprises was reduced was 26.8 percent,

15 I. Kuznetsov and A. Tikhomlrova, "Voprosy effektlvnosti organizatsli upravlenlla
ostrasl'lu promyshlennostl." Voprosy ekonomiki, 1970, no. 11, p. 76.

1e More generally it is argued that modern Industrial problems tend to Involve a number
of branches of industry. Therefore managerial organs should not be too narrowly special-
ized, for then they will be unable to solve complex, Interbranch problems. A. Bachurin,
"Kompleksnyl podkhod k upravleniiu," Trud, February 17, 1973, p. 2.

17 M. I. Plakotdn, "The Functions of the Socialist State and the Administrative Appa-
ratus," CDSP. vol. XXV, no. 48 (December 26, 1973), pp. 6-7, 18; translated from Sovet-
skoe gosudarstvo I pravy. 1973, no. 10, pp. 3-11.

1s Gertrude E. Schroeder, "Post-Khrushchev Reforms and Public Financial Goals," unpub-
lished paper, p. 10.

ID Narodnoe khoziaistvo v 197S godu, pp. 574-575.
KO Kuznetsov and Tikhomirova, op. cit., p. 76.

21 A. Pavlova, "Ob ekonomicheskikh uslovilakh sozdanlla prolzvodstvennykh ob "edinenil,"
Planovoe khozlalstvo,, 1973, no. 4, p. 123.
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while the average increase for industries in which the number of enter-
prises grew was 33.2 percent.

The 1965 reform contributed to administrative excesses at the enter-
prise level. Under the reform enterprises were supposed to devote some
of their time to new activities such as demand studies and R. & D. Thus
managerial expenses rose (especially in small enterprises) .22 A strong
argument for associations is that various functions can be centralized
within them and therefore performed more efficiently.

With many administrative bodies, there are questions about the
proper subordination of enterprises. Enterprises producing identical
or sunilar products, and enterprises having contractual relations with
each other, are often subordinate to different glavki and even dif-
ferent ministries. For example, there are four glavki in charge of
instruments, four in charge of agricultural machinery and six in
charge of automobiles. In Lithuania, 13 factories of the machine tool
and instrument industry are subordinate to six glavki.23 Other ex-
amples could be multiplied. The problem exists even when output is
simple and homogeneous; a group of. 20 factories which mine and
process salt are subordinate to five ministries.2 4

Although improper subordination is a consequence of administra-
tive excesses, it is also a cause of them. Establishment of contractual
links among plants which are subordinate to different ministries or
glavki is more expensive than establishment of links among plants
with a common superior.

B. Autarky and its Consequences

Several features of the Soviet economy, in particular the overcom-
mitment of resources in the plans, compel administrative organs to
aim for maximum self-sufficiency in order to ensure that the plans
of their subordinate enterprises are fulfilled. Cooperation with ad-
ministrative units of other industries is undertaken only if it aids
plan fulfillment. Such behavior hinders the development of specializa-
tion in plants having different superiors. Such plants often duplicate
each other's activities and their superiors do not cooperate with each
other to develop specialization. And of course there is a tendency for
individual plants to integrate vertically and to hoard scarce items,
in order to ensure input supplies.

Autarky is most evident in production of machinery. Lifting-trans-
port equipment is produced by 320 enterprises subordinate to 35 minis-
tries and departments; about 250 of these factories produce it for their
own use. Thus much machinery output is produced in small, inef-
ficient shops. The ministries which are nominally in charge of certain
products may in fact produce a very small proportion of them; the
ministry in charge of lifting-transport equipment produces only 14
percent of it.25

22 Iu. V. Subotskil, Novyl etap razvitlia ob 'edlnenll v promyshlennosti (Moscow: Znanle,
1973), p. 28.

17 Ill V. Subotskll2 lEkonomcheske problemy organizatsll upravlentia v otrasli pro-
myshlennostl," Orgaflizatsila raboty ministerstv v usloviiakh ekonomicheskol reformy
(Moscow: Nauka, 1972). pp. 43-44.

24 A Seleznev. "Khoviaistvennyi rasehet I delatel'nost' organov upravlenlia promyshlen-
nykh ob'edlnenhi." Elonomicheskie naukl, 1974, no. 10, p. 51.

2s In. SnbotskH, "Ob edinenhia v sisteme ekonomiki razvitogo sitsialtzma," Kommunist,
1973, no. 13, p. 61.

73-720-76-14
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Reorganization through mergers cannot eliminate autarky, since
it is a consequence of taut planning. However, mergers do ease the pres-
sure on individual plants to integrate vertically. Associations can cen-
tralize parts and other auxiliary production on a larger, more efficient
scale.2 6

III. GENERAL PRINCIPLES OF INDUSTRIAL REORGANIZATION

Soviet economists and planners believe that administrative costs
are strongly influenced by the number and complexity of links among
enterprises. According to a Gosplan official the number of economic
links increases at a minimum as the square of the number giving the
growth in the volume of output. Thus if output doubles the number
of links increases by four times.27 In the absence of a market such
links must be established and regulated administratively; mergers re-
duce the number of links by reducing the number of independent enter-
prises and by internalizing some links within associations. It is also
believed that multi-level hierarchies are more costly than simple hier-
archies. Thus two general principles of reorganization are: (1) reduc-
tion in the number of levels in the industrial hierarchies, and (2)
reduction in the number of units at the bottom of the hierarchies.

Soviet economists stress that reorganization must be an optimizing
process. Prior administrative (geographical or ministerial) bound-
aries should not be an obstacle to rational combinations of enterprises.
Associations of enterprises subordinate to different ministries should
be permitted and encouraged.

A general operational principle of reorganization is that plants
which are "alike" in one or more ways should be merged. Alikeness may
be defined in various ways: production processes employed, equip-
ment used, other inputs used, outputs produced, or vertical ties.28 The
criteria chosen depend on the unique characteristics of the industry in
question. For example, if in a particular industry development of
product specialization has great potential for increasing efficiency,
then plants producing the same products would be merged. If vertical
specialization is the major route to increased efficiency then plants
having vertical links with each other would be merged.

Once the enterprises of a branch are merged into associations, a
hierarchy must be constructed to manage them. According to Soviet
analyses the number of levels needed depends on: (1) number of in-
dependent units to be administered (enterprises or associations) ; (2)
the territorial dispersion of these units: and, (3) the number of prod-
ucts produced by the industry. The Soviet literature does not contain
a systematic analysis of the way these factors influence the hierarchy.
However, such an analysis would probably contain the following argu-
ments. In general. the more enterprises there are in an industry, the
more levels are needed in the hierarchv. Given two industries in which
identical closeness of supervision is desirable, the one with more
enterprises will in general need more administrative units. Because

" See Gorlln, "Soviet Firms .... for a detailed description of how this was done In
the Sovipt shoe Industry.i7 N. Drozichinski. "O dal'neishem sovershenstvovanni upravlienila promyshlennost'ilu."
Ekonoinlcheskie nauki. 1973, no. 7, p. 40.

2 D. A. Allakhverdlan and E. N. Slastenko. Metodolovlclheskle osnovy formirovanliR
oh"edlnenlt v nronmysblennosti (MKoscow : Ekonomika, 1974), p. 36; Subotskll, Novyl
etap . . ., pp. 21, 22.



171

of span of control considerations (the fact that an administrative
unit can only manage so many subordinates), more administrative
units generally means more administrative levels as well.

The larger and more territorially dispersed the enterprises of an
industry are, the steeper the hierarchy must be, other things being
equal. Supervision of a number of large enterprises is more time-
consuming 'than supervision of an equal number of small enterprises.
Also, supervision of a group of dispersed enterprises means that more
expenditure must be devoted to travel and communications. The num-
ber of products produced by the industry affects the steepness of the
hierarchy in a positive way. The more products, the more complex the
supervision and the more levels are needed.29

A number of other factors are probably relevant as well. One is the
nature and complexity of the technology. If the technology is com-
plex, involving many different operations, supervision of one enter-
prise is more time-consuming and a relatively steep hierarchy with
small spans of control is called for. If, in addition, the technology is
rapidly changing, then the supervision cannot be as easily routinized
and a more elaborate structure is needed. Another factor is growth;
if an industry is rapidly growing, this growth must be monitored in
the proper directions. Again, more levels would be needed in such an
industry.

Closeness of supervision is related to some of the factors already
discussed. It also depends on the priority of the industry; in high
priority industries close supervision is desirable. Given two indus-
tries with similar conditions (number and size of enterprises, geo-
graphical distribution. etc.), the high-priority industry would demand
closer supervision and therefore more administrative units. And as
argued earlier more administrative units usually means more levels
as well. In the low-priority industry there would be fewer inter-
mediate units and enterprises would be left alone more.30

The discussion of variants of industrial reorganization has raised
questions about the future of the ministerial system. One Soviet econo-
mist argues that reorganization plans along ministerial lines represent
partial and isolated changes in individual branches, changes which
cannot eliminate the existing irrationalities.31 An overall approach is
needed. Using such an approach the economy would be divided into

9 For examples of the Soviet discussions of these factors see Gostev, op. cit.; Selinnin,
op. cit.: A. Odintsov. V osnovegeneral'nye skhemy," Ekonomicheskaia gazeta, 1974. no.

&. p 7; V. Golikov, "0 printsipakh organizatsii vsesoiuznykh; respublikanskikh pro-
myshlennykh i proizvodstvennykh ob"edinenii pri nerekhode na dvykh- I trekhzvennuiu
sisteinu upravlenlian" Ekonomlka Sovetskol Ukralny. 1973, no. 9, pp. 29-38.

30 Essentially the argument Is being made that steep hierarchies are more centralized
than flat hierarchies. There Is controversy over this question. Some western commentators
interpret the simplification of the Industrial hierarchies in the Soviet Union as a centriliz-
ing process. See Hans-Hermann H6hmann and Hans-Bernhard Sand, "The Soviet Union."
The New Economic Systems of Eastern Europe, eds. 116hmann, Hans-Hermann, Michael
Kaser. and Karl Thalheim (London: C. Hurst, 1975), p. 6. In this view, "the prlmrry
fulnction of intermediary bodies is to allow some delegation of command authority, dic-
tated by the limited span of control of the central body." See Richard D. Portes, The
9tratepv and Tactics of Economic Decentralization," Soviet Studies. vol. XxIII, no. 4
(April i972), p. 634. Thus a flat hierarchy, in which a single central body controls all sub-
ordinates. Is characterized as highly centralized. This Is a correct interpretation. so long
aso the central body's span of control Is not exceeded. If its span of control is exceeded then
there will, by default. be significant freedom of action on the part of subordinates
hoc,,,ao the center cannot make all decisions. In this case creation of an additional level
to help supervise the enterprises would lessen their freedom of action and would be
ePrtrallzlng. Given similar conditions in two industries. in particular the same numher of
enterprises, the Industry with more levels In Its hierarchy Is more centralized because super-
vibyln of subordinates is closer.

31 Ozuobin, op. cit., p. 92.
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industrial complexes, each of which would be administered by a large(industrial) association. These large associations would be subordinateto ministries, but ministerial boundaries would be totally disregardedin their formation. Thus each ministry's powers would be somewhattenuous. However, no matter how enterprises are merged into asso-ciations, it is impossible to internalize all horizontal links (unless, ofcourse, all enterprises are merged into one giant association). Admin-istration of remaining horizontal links would presumably be the re-sponsibility of ministries.

IV. ANALYSIS OF REORGANIZATION PLANS

A. Reform. Implementation
Although the original timetable for reform implementation was tooambitious, recent information indicates that all industrial ministrieshave drawn up reorganization plans and most of the plans have beenapproved.32 However, since 1973, ministries and other organizations:involved in reorganization planning have been subject to severe criti-cism in the press. Preliminary plans of many ministries were returnedfor additional work, being considered unsatisfactory by the Council ofMinisters. Party organizations were called upon to fight the localismdisplayed in some plans. Some plans were criticized for attempting topreserve the existing system of management, with small enterprises;and numerous glavki.3- These problems are not surprising in viewof the fact that the people in charge of drawing up plans are employeesof glavki and ministries, many of whom stand to lose influence andeven their jobs. The problems also indicate lack of a sound method-ology. It is admitted, for example, that ministries in Georgia have no.methods for calculating the economic effect of forming associations.34Enterprise personnel frequently resist merger; executives of enter-prises who become executives of associations often receive no raiseseven though their work load increases. Also, when trading partnersmerge, gross output falls due to internalization of some transactions.'5The short-run orientation of Soviet managers affects their attitudetoward mergers; they are criticized for unwillingness to look to thefuture.36
One economist observes that work on industrial reorganization isvery secretive.37 This is confirmed by the lack of detail in which planshave been published. Often methodology as well as specific changes

3:N. Drogichlnskil, "Frontiers of the Tenth Five-Year Plan: How Associations ShouldDevelop," CDSP, vol. XXVIII, no. 6 (March 10, 1976), pp. 8-9; translated from Pravda,
"Iamtpdrofve Prpoducdtion Management," 'DSP, vol. XXVI, no. 31 (August 28, 1974), p. 20;

'~ . VkovchandS. aviay, "her'sa Chart but Where's the Firm," CDSP_ vol..XXV, n~o. h 2(Janur 23, 197t4)~, pp. T5-16i; translated from Izvestia, December 26, 1973,
asG. Popov. "Science of Management: On Paths to Associations," CDSP, vol. XXV, no.37 (October 10, 1973), pp. 6-7; translated from Pravda. Seotember 12, 1973, p. 2.8 Pravda. January 14, 1974. p. 2; summarized In ABSEES. vol. V, no. 3 (July 1974),p. 47; Vyshka, January 14, 1974, p. 2; summarized In ABSEES, vol. V, no. 2 (April 1974),p. 38. An additional source of resistance is local agencies, which are criticized for notsupnortlng plans to create large complexes which would presumably not be subject to any-local jurisdiction- See "Improvaeetdhfe Managaementof Paroduction,"Dvol XXVI, no. 11
37 G. JKh. Popov, "Prohlemv formirovanila oh'edlnenila v promiyshlennostl na sovremen-noml etape," Metodologlcheskle voprosy obrazovanla ob"edinenll (Moscow, 1975), pp.
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.-are discussed sketchily. For this reason only a few plans can be dis-
cussed in any detail.

B. CoaZ ILndustry
Before reorganization the coal industry had a five-stage hierarchy:

-coal mine- trust- combine- republican ministry- all-union ministry.35
Reorganization created a two- or three-stage hierarchy (see Chart 2).
Except for the Ukraine which, being a major coal-producing area, has
its own ministry, the industry will be organized in the simple two-
-stage hierarchy. Six all-union industrial associations have been set up,
but these are not part of the regular industry hierarchy. These asso-
ciations are in charge of specialized problems such as coal mine con-
struction, safety and geological exploration.39 The all-union associa-
tion in charge of machinery production represents an organizational
innovation, since this machinery was formerly the responsibility of a
machine-building ministry.

CHART 2

Organization of Soviet Coal Industry

USSR Ministry of Coal Industry
____ J ILl

Industrial M Iinistry of Coal Industry
AzQociations Production Associations of Ukrainian Republic

and Enterprises I
Production Associations

Source, Bratchenko, Ekonomiches1kaia gazeta, 1975, No. 22, p. 4.

Before reorganization there -were 2,070 independent enterprises. Of
that number, the coal mines are to be consolidated into 47 regional
production associations, of which 38 have already been formed.40 The
production associations will not include all previously independent
enterprises, since once reorganization is completed, there will be 300
independent enterprises in the branch (including the associations) .41

Before reorganization there were 58 middle-level units in the industry
(trusts and combines); once reorganization is completed there will be

-only seven (the six all-union associations and the Ukrainian ministry).
The average association in the coal industry will contain 20 units.

Employment per enterprise (including associations) will increase
-from 700 to 6,000.42 One typical (although very large) association,
Vorkutaugol, contains 14 coal mines, nine concentrating mills, a
mechanical factory, a wood-processing combine, a factory producing
ferro-concrete structures, transport organizations, a geological expedi-
tion, a project institute and a construction trust. Its output is 15 mil-

a' Voprosy upravlenlta ekonomikol (MNoscow: Polltlzdat. 1974), pp. 40-41.
3a B. F. Bratchenko, "Vedushchee zveno upravlentla," Ekonomicheskala gazeta, 1975,

no. 22, P. 4.
40 B. F. Bratchenko, "From Congress to congress: High Yleld," CDSP, vol. XXVII, no.

50 (January 14, 1976), pp. 34-35; translated from Izvestla, December 13, 1975, p. 3.
41 Seliunin, op. cit.
42 "Science of Management: The Branch's General Plan," CDSP, vol. XXVI, no. 22

(June 26, 1974), pp. 4, 26; translated from Pravda, May 31, 1974, p. 3.
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lion tons of coal and it employs 43,000.43 (No rationale is given for its'
size or composition.) It is claimed that the production associations:
have achieved performance indices higher than the branch average.
Concentration of production has been increased, auxiliary processes
have been specialized, and repair and mechanical operations have
been consolidated.

Results of the reorganization are described in such a way that it
is difficult to determine if they are actual or projected. An 11 percent
reduction in administrative personnel (about 20,000 people) is claimed
(including 180 ministry personnel). Estimates of total annual ruble.
savings due to reorganization range from 120 to 150 million rubles.
The savings are attributed to centralization of auxiliary services
(presumably in the associations) and reduction in personnel at all
levels.44 Nevertheless, in some associations there has been an increase
in the number of managerial personnel in charge of services not yet
centralized.45

It is not clear what will happen to the released personnel. Appar--
ently they are to be given other work in the branch.4" But then how
can such a large savings be claimed? The relocation problem has not.
been openly dealt with in the literature.

C. Gas Industry

Gas industry reorganization envisages two- and three-stage hier-'
archies for the various stages of gas production.4 7 Previously the four-
stage hierarchy was common. The new scheme appears to have been,
carefully planned. The ministry tried to take into account various'
peculiarities of the industry, such as the large number of sub-branches:
(eight), the high rate of growth, the technology of the gas supplying
system, the irregularity of demand, and the territorial dispersion of
producers and their distance from managerial organs.

The reorganization envisages a number of all-union industrial as-
sociations, each in charge of a sub-branch of the industry. Subordinate'
to the industrial associations are production associations and enter-
prises. This is in contrast to the coal industry, where industrial associ-
ations are in charge of subsidiary activities only. The difference is'
explained by the greater complexity of the gas industry, which is:
reflected in the number and relationships among sub-branches (ex-
traction, local transport and processing, exploratory drilling), the
territorial dispersion of enterprises (some associations cover a 300
kilometer radius), and the large number of enterprises and organiza-
tions (some associations have 45 members).

Chart 3 summarizes the reorganization in the major sub-branches.
The boundaries of some sub-branches have been changed. In gas ex-
traction in particular, the all-union associations incorporate all stages

' N. Droglehinskil. "UIpravlente promyshlennost'iu na sovremennom etape," Planovoe
khozialstvo, 1973. no. 12. p. 10.

"Bratchenko. Ekonomiche-kana gazeta. 1975. no' 22. p. 4: N. Drnziehbnskll. "`qnvorqbn-
stvnvanie organizatslti upravlenlia proizvodstvom," Ekonomicheskie naukl, 1974, no. 10.
p. 46.

"s Brntchenko, CTSP. vol. XXVII, no. 50. pp. 34-35.
x "Improve the Management...."
" For a detailed discussion of reorganization In this industry see A. F. Aksenenko,

"Novala rlatema upravlenlia vvodltsia v delsvte." Gasovala promyshlennost'. 1974, no. 1,
pp. 28-32.
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from R. & D. to finished output. They also contain drilling organiza-
tions, some gas-processing enterprises, local transport organizations
and repair organizations. The two-stage hierarchy exists only in inter-
regional transport of gas. However, in extraction and processing two-
stage hierarchies have been set up in regions producing a small output..
With large output more levels are believed necessary. 48 Nevertheless,
there is some expectation that the two-stage hierarchy will dominate-
in the future.

CH ART 3

REORGANIZATION OF SOVIET GAS INDUSTRY

Before reorganization After reorganization

Subbranch Hierarchy Sub-branch Hierarchy Advantages

Extraction and con- 4 levels Extraction, local 3 levels: ministry- Simpler hierarchy aids
densation of gas. transport and all-union indus- development of industry.

drilling. trial association-
enterprise.

Gas processing 3 levels: ministry- Gas processing and 3 levels: ministry- Management closer to pro-
glavk-factory. condensation. all-union indus- duction; transition from

trial association- extraction to processing is
factory. ~Simpler.

Transportand delivery 3levels: ministry- Interregional trans- 2 levelsministry- Concentration increased;
glavk-main gas port of gas. production aids development of inter-
pipeline (region- association for regional systems; auto-
nally organized). transport and mation of management is

delivery of gas. more efficient.
Gas storage 4 levels: ministry Gas storage 3 levels: ministry- Increased concentration.

glavk-administra- all-union indus-
tion of main gas trial assoc iation-
pipelines-station enterprise.
for underground
storage.

Machine building 3 levels: ministry- Machine building 3 levels: ministry- Increased specialization in,
glavk-factory. all-union indus- factories; automated Sys-

trial association- tems of management
factory. introduced improved.

quality.

Source: Aksenenko "Gasovaia promyshlennost'," 1974 No. 1 pp.30-31.

Forty six associations (industrial and production) have been or--
ganized in the branch. The number of units at the bottom of the hier-
archy has been reduced by more than 200 and the number of units
at middle levels has been reduced by 25.49 Although these are less:
dramatic changes than those which occurred in the coal industry, the
the creation of associations has had positive effects on concentration,.
specialization and labor productivity. Concentration in the transport.
of gas has risen nine times. This is probably related to the separation
of local and long-distance transport. In gas extraction concentration
has increased 1.5 times; labor productivity has grown by 21.2 per-
cent. 50

Total employment in the ministry is expected to fall by about 8,000-
(approximately 4 percent), of which more than 2,000 are managerial
personnel. The total anticipated ruble savings are 100 to 110 million
rubles a year, of which 28.5 million rubles are due to specialization and
concentration, with the remainder attributed, to personnel reductions.5 1

a S. Orudzhev. "Zvenla npravlenila." Trud. January 10, 1975. p. 2.
49 "Introduce Scientific Principles Into Branch Management," CDSP. vol. XXVII, no. 38

(October 15. 1975), p. 24; translated from Izvestla, September 18, 1975,9p. S.
Gn Orudzhev, op. cit.
61 Aksenenko, op. cit.
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Again these results are not as dramatic as those claimed for the coal
industry.

Transition to the new scheme has not been altogether smooth in this
industry. Some associations have not improved performance over the
pre-reorganization period. The anticipated annual savings were not
achieved in 1974, according to the report of a committee set up to in-
vestigate reorganization in this industry; Although reorganization was
intended to reduce the proportion of managerial personnel in total em-
ployment, the opposite has occurred in a number of associations, which
in 1974 overspent 762,000 rubles on compensation of managerial per-
sonnel. 52

D. OVi Industry

The oil industry's reorganization plan replaces four- and five-stage
hierarchies by a three-stage hierarchy. 53 Formation to regional asso-
ciations is expected to reduce threefold the number of units at the bot-
tom of the hierarchy. 54 A two-step hierarchy (ministry-production as-
sociation) is planned for the future. As part of this further simplifica-
tion of the administrative structure, 300 independent enterprises will
be liquidated.55

Reorganization is expected to save the industry 27 million rubles per
year, primarily through reduction in the administrative staff.56 More
than 18,000 employees have been released.57 In addition, improvements
in labor productivity are claimed, although in some associations the
number of non-industrial personnel has grown at an alarming rate.58

E. Consumer Goods Indusitres

In contrast to the coal, gas and oil industries, which produce a
relatively homogeneous product, consumer goods industries are char-
acterized by highly differentiated output and a large number of
widely scattered enterprises. The Soviet food industry has 20 sub-
branches and its Ministry administers 5,417 enterprises and 1,125 state
farms and state farm factories.59 Light industry has 30-sub-branches
and its Ministry administers more than 3,000 enterprises and associa-
tions.6 0 According to Soviet thinking on administration, these indus-
tries need a more complex management structure. Reorganization
plans call for three- and even four-stage hierarchies.

In light industry, sub-branches of major importance include tex-
tiles, sewing of ready-made clothing, fur products, footwear, knit-
wear, leather and leather tanning. Of the approximately 3,000
enterprises and associations subject to the jurisdiction of the Ministry,
only 141 are directly subordinate to it. The rest are subordinate to
republican ministries of light industry, to the Ministry of the Textile.

52 "Introdnee Sclentific Principles. * * ."
63V. Shashin. "Strategy of Efficiency," CDSP. vol. XXVII. no. 41 (November 5, 1975),

pp. 12-1: translated from Sotsiallsticheskaia Industrila, August 28, 1975, p. 2.
M Bachnrin, Ekonomicheskata gazeta, 1975, no. 35, p. 5.
6 Odintsov, op. cit.
6Ibid.
57 0. Kh. Popov, ed.. FMnktsii I struktura organov upravlenila, 1kh sovershenstvovanie

(Moscow: Ekonomika, 1973), pp. 168-169.
a Shashin, op. cit.
5" Odintsov, op. cit.
"o N. N. Tarasov, "V osnove- kontsentratstia I spetsializatslia," Ekonomicheskala gazeta,

1975, no. 10, p. 5.
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Industry of the Russian republic, or to the Ministry of the Cotton
Industry of Uzbekistan. Republican ministries control 95 percent
of total output. Before reorganization light industry had two-, three-,
four-, and even five-stage hierarchies.6 '

Chart 4 illustrates the changes in management structure in light
industry. The number of workers per basic production unit (enter-
prise or production association) will increase to 1,650 from a 1972
average of 970. More than 500 production associations will be in

CHART 4

Industrial Reorganization in Light Industry

Old Scheme

USIR Ninistry.of Light Industry

II I

Soviets of
-Ministers of the
Union Republics

All-uni
Industi

Associal
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Ministries of
the nion Republics

ion
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Industrial
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Industrial

Associations
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iistry of Light Industry
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I | Ministers of the

Ministries Union Republics
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Union Republics
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Industrial

Associations
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I ~~~~~~~~~~~~~~~~~I
Production Associations, Combines, Enterprises
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* Source: Tarasov, op. cit

'Ibid.



178

operation.62 Thirty intermediate administrative organs will be elimi-
hated through liquidation of trusts and replacement of glavki by
industrial associations. If all trusts had simply been liquidated the
reduction in intermediate units would have been greater. Thus there
ilust have been concern that the remaining intermediate units could
not take on all the work of the liquidated trusts.

Concentration and specialization in associations are expected to
increase output by 12 million rubles. Total savings of 85 million
rubles are anticipated, of which 4.8 million rubles will be reduced
administrative costs.6 3

Light industry's reorganization plan has come under criticism.
It is implied that there are no fundamental differences between the
old glavki and the new republican industrial associations. They are
identical bodies with different names.6 4 Also the planned reduction
in number of units at the lowest level (16.2 percent) is believed
insufficient.6 5 In the coal industry the corresponding reduction was
85 percent.

It should be emphasized that the retention of four-level hierarchies
in light industry is not an indication of high priority. The argument
that many levels are associated with high priority assumes that every-
thing else is equal. In light industry the number of levels is dictated
primarily by the product mix and number of producers, not by the
priority of the industry.

The food industry will be reorganized into three- and four-stage
hierarchies, the latter of which -will be more common than in light
industry. The three-stage hierarchy will be set up in sub-branches
producing simple and relatively few products: salt, tea, tobacco,
margarine and others. 6 6 The Ministry's calculations indicate that re-
organization in the food industry will increase the volume of output
by 150 million rubles and profit by more than 60 million rubles a
year;6 7 It is still too soon to tell if these expectations will be fulfilled.

V. EVALUATION OF INDUSTRIAL PREORGANIZATION

A. Impact of Associations on Industrial Perforrnance

Whether industrial performance as a whole has improved due to
The creation of some L.500 associations cannot be determined, because
'of a lack of systematically published data. The Soviet literature con-
tains many statements to the effect that associations have proveni their
superiority. Usuiallv such statements are documented by examples of
individual associations' accomplishments or other fragmentary data.
Some Soviet economists admit that the data needed to evaluate the
associations have not yet been collected.6 8

2 "Produetion Association Encompass Increasing Number of Light Industry Enterprises,"
MA5P, vol. XXV, no. 47 (December 19, 1973), pp. 23-24; translated from Pravda, Novem-

ber 20, 1973, p. 3.
Tirasov, op. cit.

es Improv e Management.
6 Bachurin, Ekonomicheskata gazeta, 1974, no. 35, p. 5.
M Odintsov, op. cit.~7 Ibid.
es Subntskil. Voprosy ekonomlki, 1974, no. 6, p. 28; a. Ia. Klperman. Ekonomicheskie

pokazateli promvshlennykh predprliatil I ob"edinenti (Moscow: Statistika, 1974), p. 14.
Kiperman says that many unjustified conclusions have been made on the basis of sporadic
data.
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There is no doubt that there are a number of outstanding associa-
tions, for example the Leningrad machine-building associations and
some older associations in light industry. Many of these successful asso-
ciations were formed in the early 1960's, and it is possible that only rela-
tively successful enterprises were chosen for the initial experiments.
Thus there are many factors other than merger which could account
for their good performance. It is often claimed that some recently
-created associations have not improved performance over the pre-
merger period because they have not had time to develop concentration
and specialization in their plants. Thus it is too soon to evaluate these
.associations.69

The most useful available data are comparisons of all associations
with all industry (See Table 2). Assuming that the data in the table
are based on two universes (all associations and all industry), then
there is no sampling problem and its is justifiable to conclude that in
the period 1969-72 the associations' performance was superior to
overall industrial performance in these two areas. One can also test
the null hypothesis that there are no differences in growth rates be-
tween associations and all of industry; then data for the four years
represent a sample. Using such a test the hypothesis of equiprobable
output growth rates can be rejected at the 90 percent confidence level
but not at 95 percent; the hypothesis of equiprobable productivity
growth can only be rejected at a 75 percent level of confidence.70

TABLE 2.-Differences in growth rates of output and labor productivity between
associations and all industry, 1969-72

RATE OF GROWTH OF OUTPUT IN ALL ASSOCIATIONS-RATE OF GROWTH OF OUTPUT IN
ALL INDUSTRY

Year:
1969 - 2.0
1970 ------------------------------------------------------------- .3
1 9 7 1… -- ---- ----- ----- ----- - ---- --- - ----- ------ ----- ----- ----- --- - 1. 8
197-2 _--------------------------------------------_-----.------- 2

RATE OF GROWTH OF LABOR PRODUCTIVITY IN ALL ASSOCIATIONS-RATE OF GROWTH
OF LABOR PRODUCTIVITY IN ALL INDUSTRY

Year:
1969 -2.0
1970… ___________________________________________________________ 1. 0
1 9 7 1 -- --- ----- --- -- ----- ----- ----- ---- -- ---- ----- - -- --- --- ----- -- 1 .6
1972 _-0------------------------ -_--------------------

Source: Subotskii, Voprosy ekonomiki, 1974, no. 6, pp. 28-29.

The Soviet interpretation of these data shows some concern that the
gap between associations and all of industry is narrowing. One expla-
nation is exogenous events; the bad weather of 1972 curtailed sup-
plies of raw materials to some sectors in which associations were more

e9 According to one analysis. associations formed three to five years ago show a greater
Bliperiority in performance end most of their growth is due to an increase in labor produc-
tivity. See Subotskll, Novyl etap . . ., p. 18.

'° In the tests done r.-rl (the difference in growth rates between associations and Indus-
try) is viewed as a random variable. The null hypothesis is: HO: r.-ri=O (associations
grev at the same rate as Industry). If H. Is true, then the probability that r.-ri would
exceed zero for four years in a row (in the case of output growth) Is .0625. The binomial
(listribution is used with n=4 and p=.5 (equal chance of a positive or negative difference).
Thus the null hypotheses can be rejected at a=.10. In the case of productivity, growth
r.-ri exceeds zero in only three years. The probability of this happening is .25. Here the
null hypothesis can only be rejected at a=.25. These tests are weak because they disregard
the magnitude of the differences.
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prominent than in industry as a whole. However, failure to make full
use of (recently formed) associations' potential is also blamed.

Accounting conventions create an appearance of deteriorating per-
-formance by associations. According to one analysis. the efficiency of
associations is declining if data for the past five years are examined.
However, a major reason is that as an association becomes larger the'
number of enterprises belonging to it increases and it sells relatively
less "to the outside," as compared to a group of independent enter-
prises. Intra-association sales are not counted in sales data. Thus new
accounting procedures are needed before the true picture of associa-
tions' performance can emerge71

One area of success for associations is reduction of managerial per-
sonnel in enterprises, chiefly through centralization of managerial
fun'ctions. In general, the percentage of employees classified as ad-
ministrative or managerial is smaller in associations than in single-
plant enterprises.72 Problems remain, however. In some associations
member enterprises do not even have direct phone service with man-
agement! In such circumstances accounting and other functions can-
not be centralized.73 In general, expectations about possible reductions
in managerial personnel may be too optimistic. For example, accord-
ing to one Gosplan official,

The halting of the growth of relations between enterprises, and even their
considerable reduction, is possible on the basis of the planned concentration of
production and the creation of production associations and combines. This makes
possible a great reduction in the number of external relations by increasing
relations within production associations and combines. As regards relations
within the production association, their regulation does not require the creation
of additional organs of management or an increase in the number of administra-
tive personnel.'
The assumption that inter-enterprise relations are vastly simplified
within the association is naive. Surely some additional personnel
would be needed to regulate such relationships unless there was con-
siderable slack in management before merger.

B. Decentralization of Decisionmlcking

The industrial reorganization represents a movement of decision-
making power to an intermediate level of the hierarchy, since associa-
tions have acquired functions previously performed by ministries as
well as enterprises. Ministries and glavlki have traditionally prepared
detailed plans for the enterprises under their jurisdictions. Now plans
are to be drawn up for associations which will in turn determine en-
terprise plans. Similarly, resources are allocated to the associations
which distribute them among their members. Formulation of contrac-
tual relations among enterprises is also a responsibility of associations
rather than higher levels. Thus associations have the right to change
radically the production patterns of their members in order to develop

'1 In. Lavrikov. "Problems of the Five-Year Plan: Formula for Efficiency." CDSP. vol.
XXVIII, no. 6 (March 10; 1976), pp. 7-8; translated from Izvestia, February 10. 1976.

12 See Alice C. Gorlin. "Management of Soviet Associations," Associatlon for ComparativeEconomic Studies Bulletin. Spring 1976.
IIT. V. Chernov and M. Khusalnov, "0 razvitll proizvodstvennykh ob"edinenil," Den'gi fkredlt 193 o 1 . 11.

"N. Drogichinski. "On Wholesale Trade in the Means of Production," Problems of Eco-
nomics, vol. XVII, no. 6 (October, 1974), p. 90.
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concentration, specialization and internal contracting. Ministries are
freed of detailed planning and everyday supervision of enterprises,
so that they can concentrate on long-term planning and formulation
of a technical policy for the branch.

Associations represent a movement of decision-making power up-
ward from enterprises, since member enterprises lose their independ-
ent status and become internal divisions of associations. Additional
powers given to enterprises in the 1965 reform (reduction in the
number of obligatory indicators, formation of funds in enterprises,
limited powers over investment) now belong to the associations. Asso-
ciations have complete freedom to plan as many indicators for their
members as they wish. They can dictate the costs of individual prod-
ucts, the distribution of employees and the wage fund according to
various categories, and other indices not usually planned for enter-
-prises.75 Thus from the enterprise's point of view a merger may be
centralizing or decentralizing depending on the plan it receives. In
-the 1960's and-early 1970's associations tended to draw up relatively
-Simple plans for their members, because of the difficulty of calculat-
ing transfer prices, which are a prerequisite to calculation of profits
for divisions of associations.76

It can of course be argued that associations represent centraliza-
tion, since some decisions previously made by enterprises are now
made at a higher level. However, the devolution of powers from minis-
'tries supports the opposite argument, which is more convincing because
of the differences between associations and glavki. Although associa-
tions replace glavki in the industrial hierarchy, associations are more
similar to enterprises than to glavki. First the typical association
manages many fewer enterprises than the typical glavki. According
to 1973 data on the glavlki of two ministries, the number of enter-
prises per glavki varies from 7 to 185, whereas the typical association
contains 3 or 4 enterprises.77 Once the merger movement is completed
there should be many more associations (about 12,500) than there
were glavki previously (approximately 1,000). Thus the association
is a relatively low, relatively small unit in the hierarchy, while the
glavk is relatively high and large.

A second difference lies in how glavki and associations identify
their interests. Glavki are often called departments or subdivisions
of ministries. As such, thev would tend to identify their interests with
the ministries. Statements by association directors, on the other hand,
indicate that thev identify with their members; the director himself
is usually the former director of one of the member enterprises. Asso-
ciation directors seem to have an adversary relationship with higher
organs, similar to that of enterprise directors. Within the association,
however, conflict is the exception. Complaints of enterprise personnel
about arbitrary treatment by the association management are rarely
found in the literature.

So far the association's major responsibility is enterprise planning
and resource allocation. However, two other kinds of decisions have
major importance; price setting and investment. In the former area

Polozhenie o proizvodstvennom ob"edinenti (kombinate)," Ekonomicheskala gazeta,
1974. no. 18. pp. 9-16.

C (:orlin, "Soviet Firms . p. 99.
P7 Popov, ed., Funktsil i struktura, p. 150.
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there is no evidence of decentralization to associations. In the latter
the picture is unclear. Enterprises gained some discretion over invest-
ment in the 1965 reform, bhit most of it'has been lost due to additional
rules and regulations. Some associations have significant discretion
over investment funds, although in no cases is this complete. Practice
varies widely that no general conclusions can be drawn.

It must be emphasized that the associations represent decentraliza-
tion in the limited sense of resource allocation at a micro level. No
significant changes have occurred in resource allocation at the macro
level. Investment and the supply system remain highly centralized.
No markets have 'been introduced. So while associations can affect
the allocation of resources to individual plants and products, they can-
not affect the allocation of resources to their own industry or sub-
branch. For these reasons, the significance of the decentralization
represented by 'mergers is' limited. However, with operational matters
being handled by the associations, administration should be more effi-
cient since associations are closer to the information on which decisions:
must be based than ministries and glavki are. And yet, there is much
anecdotal evidence of ministerial infringement on associations' rights;
thus only time will tell if even the limited decentralization described,
is to be taken seriously.

C. Rationality of Industrial Reorganization Plans

The official explanation for inclusion of industrial reorganization'
plans in the Tenth Five-Year Plan is to introduce rationality into^
the merger process. The rationality of industrial reorganization varies'
from industry to industry. The coal industry's plan is praised 'for
being carefully conceived and implemented. Already it has achieved
concrete, positive results. Other industries, especially consumer goods;
and machine-building branches, come under criticism for their plans..

What accounts for these differences? Conditions in the coal industry'
seem especially well-suited to industrial reorganization. The industry's'
boundaries are well-defined, it produces a single. relatively homo--
geneous product and its technology is comparatively stable. It is also.
a slowly growing industry: in such an industry it is much easier to'
get rid of excess personnel and liquidate uneconomical production
units."' Consumer goods industries, on the other hand, must contend'
with problems of many producers, many products and changing tastes;.
In addition. the regime is committed to a. growth policy in consuimer
goods production, and this complicates efforts to release personnel and'
liquidate uneconomical production sites. Machinery branches share
the' problems of miultiplicity of' products and prdducers. In additioni
machine building is a rapidly growing sector, with complex and'
numerous ties to most other branches and a changing technology.'9

71 The growth rate of production of coal products has declined since the 1950's : from
31P5I to 1955 the average annual rate of growth was 8.4 percent. whereas by 1972 it was.
2 2 percent and In 1973 was less than 2 percent. See Rush V. Greenslade and Wnde E.
Robertson. "Indnstrial Production in the USSR." Soviet Economic Prospects for the Seven-
ties. A Comnendium of Papers submitted to the Joint Economic Committee. Congress of
the United States (Washington: U.S. Government Printing Office, 1973), .p. 271 -Narodnoe"
khoziaistvo v 1973 goddu, p. 216.

79 A suggestion to facilitate rationalization Is automatic merger of all ineffmclent enter-
prises (those with costs exceeding the branch average) Into associntions. Without inde-
pendent legal status such enterprises would have difficulty protesting shutdown or curtailedl
operations. See Lavrikov, op. cit.
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Ministries supervising large numbers of enterprises are criticized
for resistance to reduction in the number of personnel at the ministry,
level and for preservation of too many intermediate organs. Some of
this criticism appears to reflect uncritical application of reorganizea
tion principles, such as minimization of the number of hierarchical
levels. Given the desire to maintain tight control over enterprises
and associations, two levels is probably unrealistic in an industry with
several thousand enterprises. With more decentralization of decision
making to enterprises and associations, of course, the hierarchies could
be greatly simplified.

Other criticisms of industrial reorganization also reflect a rigid
application of general principles. One finds the complaint that many
associations are too small because they only contain two or three units.
The food and meat and dairy industries are criticized because some of
their associations have fewer than 500 employees;, the fact that
economies of scale are of less importance in these industries is not
mentioned. 80 Although general principles of industrial reorganization
dictate that each industry's plan must include a determination of the
optimal size of an association in that industry, some of the criticism
of the plans reflects a blind belief in unlimited scale economies.

Few specific guidelines for reorganization are given in the literature.
One exception is a guideline on the number of subordinates a single
ministry can supervise; the maximum is said to be 60 to 80 subordi-
nates. Also, a single glavk can supervise 30 to 50 subordinates. For,
this reason the number of associations directly subordinate to a minis-
try cannot exceed 80.81 These guidelines represent an attempt to ac-
count for span of control considerations. Without judging their ration-
ality, it is clear that these guidelines have not been followed before or
after reorganization. Some glavki administer 185 subordinates, ancd
possibly more. And in the coal industry after its reorganization, the,
number of units directly subordinate to the ministry exceeds the guide-,
line.

The Soviets have not yet formulated an overall criterion with which.
to judge the success of various reorganization schemes. One attempt in!
the theoretical literature formulates a quantitative criterion of the effi-
ciency of the administrative organization, which is a function of
administrative costs, employment in the industry, coefficients of con-
centration and cooperation in the industry, fixed and working capital,
and net output.8 2 The criterion does not make intuitive sense to this.
writer and furthermore has not been applied to the recent reorganiza-
tion schemes.

D. Impact of Branch Approach to Reorganization

Although general directives stress that reorganization is an optimiz%-
ing process, it is clear that political factors and interest group pres-
sures play a role. An example is the frequent opposition of local gov-
ernmental agencies to mergers. In the forestry industry opposition of

i
s° Subotskit. Voprosy ekonomiki, 1974. no. 6, p. S0; lu. V. Subotskit, "The Size and'

Structure of Associations," CDSP. vol. XXVII. no. 51 (January 21, 1976). pp. 8-9; trans.
lated from Ekonornika I organizatsiia promyshlennogo prolzvodstva, 19,75, no, 4' (July-.
August). pp. 35-42.

8K N. K. Kalinin. ed.. Organizatsiia upravleniia v sisteme ministerstva (Mosqow: Moscow.
State University, 1974), p. 42.

82 Kuznetsov and Tikhomirova, op. cit.
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oblast (administrative unit similar in size to an American county)
officials led to changes in the reorganization plan. The USSR Ministry
of the Forestry Industry originally planned to form large associations
containing enterprises from two or three oblasts. In response to op-
position of local organs the ministry adopted another variant in which
each association is confined to an oblast (and presumably is too small
for efficiency) .83

Optimization is also hindered by the branch-ministry approach. It
is individual ministries which are responsible for drawing up re-
organization plans for their subordinate enterprises. Ministerial
boundaries are not supposed to prevent rational mergers but in prac-
tice there are no well-established procedures for ministerial coopera.-
tion, nor is there much encouragement for such cooperation.

The associations that have been created bear the strong imprint of the pre-existing organizational forms of industrial production. They were put togetherprimarily from compact groups of enterprises belonging to individual sub-branchchief administrations [glavki]. Little consideration was given to the possibilityof including enterprises of other industrial branches in the associations or tothe need to strengthen .the branch and regional role of some plants in the associa-
tions and expand their service zones beyond these associations."

Thus multi-branch mergers are the exception rather than the rule
so far. Poor performance of some associations is blamed on failure to
include enterprises of related branches. Particular attention is called
to the lack of development of vertical associations, which, although they
have shown their superiority in performance, are not expected to be
fully developed for two or three more Five-Year Plans.A5

An example of lack of ministerial cooperation is the failure of the
USSR Ministry of the Motor Vehicle Industry and the USSR Minis-
try of the Electrical Equipment Industry to deal with the shortage of
truck lifts and electric loaders. These ministries responded negatively
to the suggestion that they discuss the formation of an association to
produce internal combustion and electric loaders; they claimed merger
would not be practical due to radical differences in the types of ma-
chinery used by the two ministries. They ignored the models proposed
by a research institute for one- and two-ton leaders using standardized
parts.5 5A western economist suggests that associations involving more
th an one ministry should be organized by the Council of Ministers.8T
So far the Council of Ministers has not taken such an active role, al-
though it has vetoed proposals submitted by ministries.

Sometimes the ministry approach is a barrier to formation of asso-
ciations whose members are confined to production of a single product
or group of products. Autarkic behavior has created a situation in
which ministries don't have jurisdiction over all the enterprises pro-
ducing "their" product range. In 1973 there were 8,726 enterprises (in-

h2 G. Popov, "Sovershenstvovanie organlzatsionnol struktury upravlentla proizvodstvom,"
Planovee khoziaistvo, 1973, no. 2, p. 103.

e1 Subotskii. cDSP. vol. XXVII, no. 5i. pp. 8-9.
S5 Subotskil. Novyl etap . . ., pp. 19, 35.95 V. Vukovich and I. Kasyukov. "Going Off in Different Directions," CDSP. vol. XXVIXI

no. 41 (November 5, 1975). p. 28; translated from Izvestia, October 14, 1975, P. 2. it is
interesting to compare the Soviet situation with that In Hungary. There mergers of enter-
prises In different Industries were always considered out of the question, precisely because
of the ministerial system of management. See Marie Lavigne, "Economic Reforms In East-
ern Europe: Ten Years After." EconomlcDevelopment In the Soviet Union and Eastern
Euro e, vol. 1n ed.. Zblgniew Fallenbuchi (New York: Praeger Pubiishers. 1975, p. 45.

s ]oo n Smolinski. "Towards a Socialist Corporation : Soviet Industrial Reorganization
of 1973," Survey, vol. 20, no. I (Winter 1974), p. 34.
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eluding associations) classified as belonging to light industry and
11,045 food industry enterprises.88 But the Ministries of the Light and
Food Industries had jurisdiction over approximately 3,000 and 5,000
enterprises respectively. This factor also explains why some reorga-
nization plans leave small factories as independent units. The natural
merging partners of such factories are not under the jurisdiction of the
ministry.

Given that the branch approach will rule, ministries should at least
reorganize all revelant enterprises, including those subordinate to
other ministries and departments. But the legalities of accomplishing
this are confusing. According to one legal analysis, all that is necessary
to change the jurisdiction of an enterprise from one ministry to an-
other is the consent of both ministries.8 9 This has the virtue of being a
simple procedure but for obvious reasons is unlikely to happen. Ac-
cording to another analysis the transfer of enterprises and organiza-
tions to new jurisdictions must be supported by special documents and
must have Gosplan's approval. 90

There are some small signs of a problem-oriented as opposed to an
industry-oriented approach to reorganization. One example (still con-
fined within an industry) is the coal industry's six industrial associa-
tions, each of which is oriented to a specific problem of the industry.
Another example is the agricultural machinery industry, where an all-
union industrial association was set up to be in charge of mechaniza-
tion and automation of production processes, as well as production of
tools for the industry.9

1

The industry in which the problem-oriented approach has most
relevance is machine building. Some of this industry's output is used
internally and some is produced for one or a few specific industries.
But a significant proportion of machine building's output is of uni-
versal, industry-wide application (the Soviet term is "interbranch
production"). But as of 1973 less than 5 percent of the industry's total
output was produced by enterprises specialized on interbranch produc-
tion.92 There are numerous suggestions that production of these prod-
ucts of universal application (examples are castings, forgings, and
metal parts) should be concentrated in a separate industry, where they
can be produced on a more efficient scale, and where specialization and
standardization may be better developed. This approach is unlikely to
work if sellers' market conditions persist.

E. Manpower Implications

Dramatic reductions in administrative personnel are claimed in a
number of industries. Since the claims are substantial, one would ex-
pect explicit consideration to be given to re-location of released per-
sonnel, especially employees of the liquidated glavki. The Soviet eco-
nomist Katsenelinboigen estimates that glavki employees account for

88 Narodnoe kho{zafatio v 1973 godu, p. 203.
89 I. M'in, "Pravovye voprosy razrabotki general'nykh skhem upravlenfla otraslllami

promvshlennosti," Planovoe khozialstvo, 1975, no. 5, p. 96.
90 (ollkv, o.cet., p. 38.

91 I. Slnotsyn. "Science of Management: On the Scale of a Brancb," CDSP, voL XXVII, no.
44 (November 26, 1975), p p. 12-1; translated from Pravda, November 2, 1975, p. 2.

°: V. Ogorodnlkov. "Nekotorye ekonomicheskie problemy upravlenila otraslevoi differen-
tslatslel proizvodstva v promyshlennosti," Nauchnye trudy Moskovskogo insherno-ekono-
mlcheskogo Instituta, 1973. publicatlon 65, P. 37.

73-720- 6-715
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two-thirds of the ministerial apparatus. 93 Nevertheless, for the most
part the manpower problems posed by the reorganization are ignored.
Although some redundant glavki employees have been transferred to
associations, they have had difficulties making the transition. Their
skills are not useful at the producer level.94

Katsenelinboigen believes that the ultimate aim of industrial re-
organization is dissolution of the ministerial apparatus, with asso-
ciations becoming the centers of operational, day-to-day management.
However the opposite seems to be occurring, as glavki personnel are
transferred to the ministries. As justification it is argued that minis-
tries have attained greater rights and responsibilities in recent years
(mainly at the expense of Gosplan) and need more specialized depart-
ments. A second argument is that associations cannot take over all the
duties of the abolished glavki; ministries also will have more work
to do.95

Soviet reformers may have been too optimistic about possible reduc-
tions in supervisory work and personnel to perform it. With most mer-
gers restricted to a single industry, interindustry links must continue
to be supervised by higher organs. Discussions of reorganization in the
coal industry imply that the ministry may be overloaded with work as
a result of liquidation of many intermediate units. Thus some expan-
sion of ministries' central staffs may be justified, but some of it is
doubtless related to the desire to prevent large-scale unemployment of
bureaucrats with no transferable skills. Therefore claims about person-
nel reductions should be viewed with caution for the time being.

F. General Approach to Industrial Management

In the Soviet literature the claim is frequently made that associa-
tions, because they are able to make use of new, advanced methods of
management, will be able to use the increased independence granted
enterprises in the 1965 reform to greater advantage than smaller enter-
prises can. However, it is evident to students of the Soviet economy
that the 1965 reform has been almost totally undermined. Furthermore,
there is no real evidence of changes in the methods of operation and
management. The literature contains frequent criticisms to the effect
that some associations operate in the same way as glavki.96

One factor hindering the development of a new style of management
is the status of association members. The majority of association mem-
bers retain legal independence, although the stated intention of reor-
ganization is that all members of associations should lose independ-
ence. 97 When association members retain their pre-merger status, the
association is simply a transmission belt for communications between
ministries and enterprises. Neither integration of production nor cen-
tralization of managerial functions is possible.98 There is little scope
for use of new management techniques.

" Personal correspondence with Katsenelinboigen.
9 L. Zhmyrov and V. Parfenov. "The Science of Management: Three Levels." CDSP,

vol. XXV, no. 19 (June 6, 1973). pp. 4, 27; translated from Pravda, May 13. 1973, p. 3.
P5I. I'lin, "Proizvodstvennoe ob edinenie- osnovnoe zveno promyshlennosti," Planovoe

khozialstvo, 1974, no. 9, p. 78.
95 Ibid., . 79.
w V. V. Dementsev. "The Finandal Mechanism of Associations," CDSP, vol. XXVII, no.

45J(December 3. 1975), p. 19; translated from Ekonomicheskala gazeta, 1975, no. 25, p. 8.
S5 ubotskil, Novyi etap .. ., V. 61.
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VI. CONCLUSION

A major theme throughout this paper has been the ability of the
Soviet institutional structure itself to block attempts at simplification.
The Soviet system is trying to defeat the reform, as it has successfully
done before. In spite of these efforts reorganization plans have been
formulated and to some extent implemented. But a lack of full com-
mitment is reflected in some plans; merger patterns often do not make
sense economically and little guidance in the form of operational prin-
ciples is provided. This is also a consequence of the traditional lack of
interest in administrative science. In such circumstances many mergers
represent experiments; if the merged enterprises are unable to achieve
true integration then they will be liquidated and other merger patterns
will be tested.

In spite of these problems, industrial reorganization has already had
positive results. Performance of associations is somewhat better than
overall industrial performance, although the gap is narrowing. Supe-
rior performance of associations is attributed to development of con-
centration and specialization, as well as centralization of managerial
functions. These accomplishments depend on initiative being exercised
within the associations, and here performance is very uneven. It is
clear that many associations represent integration in a formal, not real
sense. Genuine integration requires time; several years of accumulated
experience will give a fuller picture of associations' accomplishments.

Significant and perhaps even extravagant claims have been made
about personnel reductions at higher levels of the industrial hier-
archies. It is clear that the Soviet leaders would not countenance large-
scale unemployment of bureaucrats. Without knowledge of relocation
of displaced personnel, the claims of personnel reductions must be
viewed with caution. There is a need for large-scale retraining pro-
grams to qualify these people for management or production jobs in
associations.

Elimination of duplication and increased concentration and spe-
cialization are for the most part one-time gains, which have short-run
payoffs in terms of performance improvements. Continuous perform-
ance improvements require a new style of management. Currently in
the Soviet Union there is a high degree of interest in western manage-
ment science but little evidence of application at the enterprise (asso-
ciation) level. A major obstacle is lack of knowledge on the part of
managers. This may prove to be a more serious drawback than it was
when most managers were in charge of single-plant enterprises. With
large associations at the base of the industrial structure, there are
greater possibilities and also greater need for sophisticated manage-
ment techniques.

Were Soviet managers and displaced bureaucrats trained in modern
management techniques, their attitudes toward their roles would prob-
ably change. At present both industrial and production associations
are criticized for operating like glavki. It is clear that mergers alone
will not eliminate this bureaucratic style of management. Other prob-
lems associations will not solve include autarky, incompatibility of
incentives at various levels and neglect of regional development. Their
solution requires more profound changes in the operation of the
economy.
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Some western scholars see political implications in the merger
movement.
... in the process of the formation of associations, changes have occurred in the
constellations of leading functionaries."

In this interpretatiton, the ministries are. seen as the. main losers ; the
expansion of ministries' staffs discussed earlier is an attempt to avoid
losing power. Other potential losers are local Party and government
officials and this explains their opposition to large associations. More
time is needed for the political implications to become. clear.

There is also a possible relationship between industrial reorganiza-
tion and the international situation. The primary example is the Kama
truck complex, which has the status of an association. Because con-
struction at Kama involves much western equipment and technology,
its director has been given wide discretion in negotiating with western
firms.' 00 Thus associations in high priority industries which have
important coimercial contacts with the west may come to represent
a greater. degree of decentralization than the ordinary association. In
traditional, low priority industries multi-stage hierarchies will con-
tin~ue to Ibe common and little will change. Again only time will tell if
this is a realistic scenario.

02 The Soviet Union 1973, Domestic Policy, Economics, Foreign Policy (London:
C. Hurst, 1975), p. 6O:

100 Herbert E. Meyer, "A Plant that Could Change the Shape of Soviet Industry." Fortune,
November 1974, pp. 150-156, 229-232.
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I. INTRODUCTION

The U.S.S.R. has pledged $11 billion of economic assistance to the
Third World since 1954 in a program that has reflected Soviet foreign
policy interests and has responded to aid opportunities in target areas
throughout the world. (See Table 1.) A narrow band of nations, ex-
tending from the Mediterranean to China's southwestern borders, have
received 80 percent of the aid. The remainder has gone, in small
amounts to 40 Less Developed Countries (LDCs) on almost every con-
tinent, irrespective of their political persuasions. Sub-Saharan Africa
received only 8 percent of the Soviet aid total; Latin America little
more than 5 percent. (See Figure 1.)

Despite year to year fluctuations in pledges, the character of Soviet
aid and its focus have changed little throughout its 22-year history.
Aid remains a political-economic instrument to influence and gain
entree into strategically located areas and to develop markets and
sources of supply for goods needed in the USSR.

(a) From the beginning, Soviet economic aid has focused on a few
countries-mostly in the Near East and South Asia. India, Egypt,
Afghanistan, and Turkey have been the most favored nations, followed
by Iran, Pakistan, Iraq, Algeria, and Syria. The select roster has varied
only slightly since the mid-60s, except for the addition in 1967 of Tur-
key-a nation on the U.S.S.R.'s border and thus well within the area
of Soviet strategic interest.

(b) Aid has been allocated largely to highly visible heavy industrial
projects for public sector development. Heavy industry has accounted
for about three-fourths of total Soviet aid, a third for steel mills alone.
Another 10 percent has gone for multi-purpose dams, irrigation proj-
ects, and hydro power facilities.

(189)
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(c) Almost without exception, Soviet aid is tied to Soviet equipment
purchases. Rarely are commodities or hard currency provided; at the
end of 1975 Moscow had allocated only about $750 million of its aid
to these categories.

(d) The Soviets have given about 5 percent of their aid as outright
grants; most of the remainder has been under credits that require
repayment over 12 years at 2½/2 percent to 3 percent interest. Since 1964,
however, some Soviet credits have required a 10 percent to 15 percent
down~payment, repayment over 5-10 years, and higher interest rates.

II. THE REcoRD: 1954-75

Soviet aid, a Khrushchev creation, was associated throughout the
Khrushchev era (1954-64) with large unallocated "umbrella" credits
for showy, public sector projects. The U.S.S.R. sought prestige for
itself while it penetrated newly independent states that it hoped would
take the non-capitalist path to development. About $3.4 billion of aid
was committed in this period and $1.6 billion was delivered. The flam-
boyance of the offers was sobered 'by the realities of implementation,
and early in the 1960s the Soviet Bureaucracy began to question the
effectiveness of the program as an instrument of -penetration.

Following Khrushchev's fall from power, the Kremlin adopted
more conservative policies to improve its implementation record abroad
and to mesh the aid program more closely with domestic economic
plans. Commitments 1 were made only after careful study and pro-
tracted negotiations to make certain that funds were used for viable
projects. Repayment terms were less uniform than before and. de-
pended more often on the kind of aid given. On the average, they were
harder. Nevertheless, commitments in the second decade of the pro-
gram were more than double those in the first decade. Conservative aid
policies also led to heavier geographic concentration of offerings, with
an even more pronounced emphasis on the Near East and South Asia.

Despite the cautious approach, more than three-fourths of total
Soviet aid has been extended in the post Khrushchev era. Erratic year
to year patterns have not affected the distinctly upward movement of
commitments. Average annual pledges rose from' $310 million in the
first half of the program (1954-64) to $677 million in the second half
(1965-75). Aid reached a new annual high when more than $1 billion
was extended for the first time in 1966. Commitments exceeding $1
billion were repeated in 1971 and 1975. In each of these peak years, a
few countries accounted for at least $1 billion of the total commitment:
India, Iran, and Syria in 1966; Egypt, Iraq, Pakistan, and Algeria in
1971; and Turkey and Afghanistan in 1975.

Deliveries have lagged commitments by about 7 years, on the aver-
age. The poor record stems mostly from: Administrative problems in
both the U.S.S.R. and the LDCs; Long lead times required for Mos-
cow's heavy industrial project assistance; The failure of Moscow to
provide adequate amounts of commodities and balance of payments
aid to increase procurement flexibility and fund local costs; and The

I Commitments and extensions are used interchangeably to denote the Initialing of
accords that constitute a formal declaration of Intent to give aid on deferred payment
terms or as grants.

*Deliveries and drawings are used Interchangeably to denote the delivery of goods
or the use of services.
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dearth of human and natural resources in LDCs for carrying out their
share of the program.

From the beginning, Moscow has provided extensive technical as-
sistance to overcome the lack of local skills for implementing and oper-
ating aid projects. By 1975, the number of Soviet technicians in LDCs
had risen to almost 18,000, double the number present a decade before.
They were concentrated in countries where major Soviet aid programs
were underway. Iran had the largest number in 1975, followed by
Algeria, Iraq, and Egypt. Moscow had also trained about 23,000 tech-
nical personnel in the Soviet Union by the end of the 1975, in addition
to the 450,000 trained on-the-job in the LD~s.

Less than $6 billion of Soviet aid had been delivered by the end of
1975, about 55 percent of the U.S.S.R.'s total commitments. The con-
tinuous growth pattern of the early years was not sustained, and
deliveries levelled off after 1964, although at a higher level than be-
fore-$395 million a year, compared with an average of $140 million
in 1954-64. India's importance in the program fell off after 1969. By
1972 its annual aid receipts had dropped by $100 million from the 1964
peak. Except for 1974-75 (when emergency wheat deliveries were
made) aid deliveries to India have not recovered. Cyclical delivery
patterns to large industrial projects have caused wide fluctuations in
receipts by other major clients.

III. A BRoADER PROGRAM

In recent accords, Moscow has tried to allow greater latitude for its
own economic plan by reducing specific commitments to long-range
LDC programs. The U.S.S.R. hopes that flexible credit arrangements
will expand its aid options while still offering LDCs assurance of fu-
ture aid. About 40 percent of Soviet aid in 1974-75 was provided under
"framework" agreements-agreements in principle to provide long-
term project assistance. Follow-on negotiations will define the extent
and character of the aid and set credit terms for each project or parts
of projects. These credits are a compromise between early concessional
umbrella- credits and later specific project allocations which often
carried harder terms. In 1974-75 Moscow signed framework agree-
ments with Argentina, Indonesia, and Turkey, whose total value could
reach $1 billion when final project allocations are made.

Soviet aid reached a 3-year high in 1973-75, with 1975 a record for a
single year. The $2.5 billion extended in the 3-year period was almost
a fourth of Moscow's 22-year aid total. A few large credits in each of
the years to established clients-mostly for industrial programs al-
ready underway-were responsible for the record total. More than
before, aid was concentrated in the Near East and South Asia, these
countries receiving 90 percent of the total.

Pledges in 1975 included two of the largest aid commitments Mos-
cow had ever made to an LDC: Afghanistan retained third place on
the Soviet aid roster, with a $437 million credit, and Turkey moved
from seventh to fourth place, with aid that eventually will total at least
$650 million. Small credits also went to Bangladesh and Sri Lanka.
Somalia, a continuing Soviet target and the only major African recip-
ient in 1975, received its largest Soviet credit ($60 million).
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Moscow's 1974 pledges were heavily weighted by a follow-on allo-
cation of $216 million to the steel mill in Pakistan and $100 million to
Syria for completing the Euphrates Dam and other projects. Soviet
interest in selling power equipment to Latin America and correcting
a large trade imbalance with Argentina resulted in open-ended credits
to Argentina on which 1974 orders amounted to $200 million; they may
eventually reach as much as $600 million. More than 80 percent of
Moscow's $657 million of 1973 aid went to two countries-to Iran for
expanding the Soviet built steel mill at Esfahan and to India for $350
million worth of grain. The U.S.S.R. also gave Pakistan $70 million
of aid. partly to replace previously cancelled credits. Moscow's agree-
ment to provide New Delhi with 2 million tons of grain was the most
dramatic of its aid offerings in 1973. Despite relatively hard terms
(five years to repay, after a 2-year grace period, and no interest) the
grain supplied India is the largest amount of commodity assistance the
U.S.S.R. has ever offered to a less developed country; it came in a year
characterized by world-wide grain shortages.

IV. SPIN-OFF OF SOVIET AID

Closer Soviet economic ties with the Third World-an important
underpinning of Moscow's foreign policy-often have been established
and consolidated through the aid program. The growth in Soviet-LDC
trade relations, for example, is one of the most important corollaries
of Moscow's economic assistance program. Soviet aid was at first di-
rectly responsible for the sharp rise in trade with LDCs and now indi-
rectly responsible for its continued growth. The U.S.S.R. has found
aid recipients to be important capital goods markets and supplemen-
tary suppliers of raw materials and consumer goods. In the early years
of the program, the rate of export growth on current account slackened
'while aid exports grew rapidly. Aid repayments have affected Soviet
imports only marginally; in 1973-74 they accounted for about 10 per-
cent of Soviet imports from LDCs.

By 1964 aid deliveries were almost half of Soviet exports to LDCs,
falling off to a quarter of the total by 1973-74. Moscow's largest aid
clients have become its major LDC trading partners. Egypt, India,
Iran, and Iraq together accounted for more than half of Soviet 1973-
74 trade with the Third World. Countries in the Near East and South
Asia were largely responsible for the almost 100 percent increase in
Soviet-LDC trade between 1972 and 1974.

Several new avenues of cooperation have grown out of improved
Soviet-LDC economic relations established through the aid program.
These include (a) Moscow's acceptance of its first development aid
from an LDC in 1975, a credit from Iran for a paper plant. (b) Soviet
sponsorship .of multilateralization of some aid undertakings, (c) par-
ticipation in an increasing number of intergovernmental commissions,
and (d) Soviet joint-ownership ventures with LDCs.

In recent years, the U.S.S.R. has tried to portray the Council of
Economic Assistaice (CEMA), as a viable international economic
entity, open to all interested nations. A one billion "ttansforable ruble"
fund, which became operative 1 January 1974, was set up within
CEMA's Titernational Investment Bank (TIB) for economic and
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technical assistance to LDCs. In 1975, CEMA signed general economic
cooperation agreements with Iraq and Mexico-its first with the Third
World.

Also as an outgrowth of the aid program, the U.S.S.R has ventured
into joint ownership with LDCs. Thus far these ventures have been
mostly in fishing, shipping, and trading companies. Joint ownership
also has grown out of border project development, such as dams for
hydro power and irrigation work. In several cases, Moscow has joined
with LDC partners (especially India) to establish enterprises in third
countries.

Closer economic relations have developed through intergovernmental
commissions that review and coordinate Soviet-LDC aid. These com-
missions, established with all major LDC aid clients, are administra-
tive bodies charged with responsibility for accelerating proj ect activity
by better synchronizing aid deliveries with Soviet production sched-
ules. They: also review LDC long term aid programs in relation to
Soviet domestic plans.

V. TimF AID BALANCE

Repayment obligations for Soviet aid equalled about 40 percent of
the USSR's 1954-75 deliveries, 30 percent if only payments on princi-
pal are included. In the face of relatively stable deliveries and rapidly
rising repayments of principal and interest, net aid to LDCs has nar-
rowed significantly. (See Figure 2.) Repayments of principal and in-
terest in 1975 were twice the 1969 level, or $300 million. Meanwhile, aid
drawings rose less than 20 percent, resulting in a net aid transfer to
LDCs in 1975 of only about $100 million. This compares with $225
million in 1969. Major long-time aid recipients are already feeling the
pinch. In 1975, India and Egypt paid more for servicing their aid debt
to the U.S.S.R. than they received as aid. The negative aid flow to
India has persisted since 1969. Iran and Iraq in 1975 also approached
zero aid.

Soviet aid has never competed on a global scale; it represents only
about I percent of total official annual aid flows to the LDCs. The
U.S;S.R. has contributed less than 0.05 percent of its GNP for aid,
compared with an average of about 0.3 percent for Western industrial
countries. The impact of Moscow's small program has been maximized,
however, because of its focus on a few countries and its emphasis on
showy industrial projects. In fact, because of this emphasis, Soviet aid
has in some cases gained a competitive edge not warranted by its size..

Moscow is looked to by some countries as an important source of aid.
For example, until recently when OPEC aid was made available,
Afghanistan's development program was tied largely to Soviet aid.
In several instances when the U.S.S.R. jumped in with aid offers for
major installations turned down by other donors, Moscow gained extra
prestige. The Aswan Dam in Egypt is the classic example; others. in-
clude the Bokaro steel mill in India and the Esfahan steel mill in Iran.
Moscow scored in some countries by helping to develop, public sector
industrial complexes: In Egypt and India, it contributed importantJy
to publicly-owned heavy industrial plant capacity; Moscow was re-
sponsible for developing national oil industries in Syria and Iraq aud
for national gas industries in Iran and Afghanistan. Moscow',ains,
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which usually allow repayment in goods, also gave the program pre-
ferred status for some countries short of foreign exchange whose goods
might not be saleable elsewhere. For some less developed countries the
USSR will continue as an important source of aid. Despite occasional
setbacks, the small Soviet aid program continues to provide the
U.S.S.R. some economic returns and in a few cases important political
dividends.

TABLE 1.-SOVIET ECONOMIC CREDITS AND GRANTS EXTENDED TO LESS DEVELOPED COUNTRIES 1954-75 AND
1973,1974, AND 1975

[in millions of U.S. Dollarni

1954-75 1973 1974 1975

Total - 10, 859 657 575 1,264

Africa

Algeria
Cameroon ---------
Central African Republic -------.-------
Chad
Congo ---- -------------------------
Equatorial Guinea
Ethiopia ----------------
Ghana -
Guinea
Kenia ess --------------------------------------
Kenya.-- - - - - - - - - - -- - - - - - - - - - -
Mal. -------------------------------
Mauritania - .---.--------------------------
Morocco -.------- .----------- --.------
Niger -- --------
Nigeria.-- - - - - - - - - - - - - - - - - - - - -
Rwanda --------------------------------------------
Senegal ------------------.----.--------------
Sierra Leone ---------------------------
Somalia -----------------
Sudan ----------------------------
Tanzania.-- - - - - - - - - -- - - - - - - - - - -
Tunisia.
Uganda.
Upper Volta
Zambia ---- .----.-------------------

East Asia -.--.-

1,435 10 17 73

425

2.
10 1 - j....-- 9
14 4.

104 I l

200- 2-
I---------------

48 ..------.--..
86 -------.---- 12
4 1.-- - - - - -- - - - - - -

2 1i197 ---- - - - - - -- - - - - - - --- - - - -
2 1 1------------

9- 1.

.I
153-

1 1.-- - - - - -- - - - - - -
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Soviet Economic Aid Extended to LOCs, by Recipient

1954-75

Figure 1

1973-75

57slow .N

Net Transfer* of Soviet Economic Aid to LDCs
Million US S
7 r-

Figure 2

1955 1960 1965 1970 1975
*Excuding principal and inltrest
1=v)3 1.8

Source8: Soviet Economic Aid to LDCs.-The detailed information
on Soviet foreign aid contained in this study is drawn from numerous
official and non-official publications available to the public. A primary
source for data concerning the Soviet program in the LDCs-aid ex-
tensions, dra-wings on credits, and technical assistance-is the annual
reviews of the Communist aid programs published by the Bureau of
Intelligence and Research of the U.S. Department of State. The most
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recent of the series, "Communist States and Developing Countries: Aid
and Trade in 1974," was published in January 1976.

Official publications,; journals, and newspapers from LDCs and the
USSR also have been invaluable sources, particularly the USSR Mfin-
istry of Foreign Trade's foreign trade yearbook series and monthly
foreign trade magazine. Other useful sources include publications of
the United Nations and the Organization for Economic Cooperation
and Development.
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I. Tm STRATEGIC FRAMEwoRx

This essay examines Soviet economic growth prospects over the next
fifteen years, taking account of variation in both domestic and external
.conditions. Some of the possible broad political and military implica-
tions are touched on here and in our concluding section. We note ini-
tially that the status of the USSR as a superpower has been confirmed
'by their acquisition of rough nuclear parity with the United States.
Recent external developments in Southeast Asia and the Middle East
have dramatized the interaction of economic, political, and 'military
aspects of rivalry between the USSR and the United States.

*This analysis makes use of ;the SRI-WEFA mmecroeconometrie model of the Soviet
economy designed by Donald W. Green 'and Christopher Higgins With the advice ofLawrence R. Klein Herbert S. 'Levine'and Ross'S. Preston. The experiments were con-
ducted by Raymond Kuo Fung Chien under Dr. Green's direction. valuable help'has also
come from Charles Movit, Anne Lieberman, and Janet Andres. The usual asymmetries
prevail: sound and persuasive'aspeets of the analysis should be credited to them while
errors should be debited to the'authorsagecouilt.

(197)
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In particular, the October 1973 Arab-Israeli war, with the conse-
quent oil embargo and the strengthening of OPEC to impose a pro-
ducer price and output cartel, brought the political, military, and eco-
nomic spheres into a single web of policy interactions: once again in-
ternational economics is high policy.

The Soviet leadership has joined with two U.S. administrations in
seeking to prevent all-out nuclear war through SALT and other agree-
ments. Yet no agreements have been reached regarding limitations on
conventional arms transfers and military forces. The recent victory of
the MPLA in Angola, supported by Soviet-transferred arms and
Cuban troops in 1976, gave further emphasis to the reach of Soviet
influence through the indirect use of their conventional military
power. The long-term competition in the ideological, political, socio-
logical and economic spheres continues unabated. The Soviet leader-
ship has shown considerable confidence in its ability to sustain such
competition over the long term and has shown no interest in moderat-
ing the ideological conflicts. The idea of convergence of the two politi-
cal-social-economic systems is regarded as heresy in the Communist
Party of the Soviet Union, and they seem confident that they will pre-
vail over the West in the long-term competition.

This long-term Soviet-American competition involves the complex
interactions of numerous political, social, ideological, military, and
economic factors.' Within the competition, the economic factor is par-
ticularly important because it broadly affects the capability of the two
systems to implement their policies in the world arena. Thus, the West
has an unquestioned interest in evaluating the degree to which each
system can provide a high material standard of living for its citizens.

Unlike the Western profit-motive system, the Soviet system isdirected by political criteria in setting its goals. Decisions regardingmilitary buildup and allocation of economic resources, for example,
are more a function of state power considerations than they are of
economic cnsiderations. Given this more sweeping range of choice in
decisionmaking, the Soviet command economy might be thought to
have a potential advantage over the U.S. in the competition between
the two countries.

In fact, however, Soviet authorities are tightly constrained in their
choices among basic alternatives. Land, labor, capital, and system wide
productivity are all under great pressure, even though input produc-
tivities are generally far below Western levels. This systemic inade-
quacy was exacerbated by the crop failure of 1975, which forced the
USSR to make emergency foreign grain purchases, thereby diverting
a large part of their hard currency: reserves from the importation of
highly productive Western machinery and technology. The downward
impact on Soviet growth rates was significant but temporary.

X Far more than Westerners, Soviet scholars are disposed to take a holistic view of the
competition between the two systems. As the authoritative party theoretical journal has
noted, "specific problems are not examined and solved in isolation from other problems but
In a complex manner-taking into account their multifaceted links and mutual dependence,
and the possibilities of their development today and In the future." ("The Effective Force
of the Leninist Principles of Party Leadership," Kommunist. No. 16 (November 1974),

6or example, commenting on the Importance of "state power," one Soviet spokesman
has remarked that the struggle between the two systems will be determined "by the inter-
action of the sum total of the elements constituting the actual power of the state: economic,
political, social, and spirituaL (N. Lebede5, "On the Class Character of Peaceful coex-istence," Kommunist, No. 4 (March 1975), p. 57.)
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Another complex area involves Soviet relations with the present
market-oriented international economic order. In the last decade So-
viet participation in the world market has greatly increased. The
USSR can now have a marked impact in particular commodity mar-
kets (e.g., the world grain market), while at the same time the USSR
is less insulated than before from external developments (e.g., recent
Soviet export difficulties during the Western economic recession).

Soviet actions in conjunction with the Arab oil embargo of 1973 in-
dicate a disposition to use the economic weapon to attain political ad-
vantage, given a favorable situation. Thus, growing U.S. dependence
on foreign sources for oil and critical raw materials, as well as foreign
dependence on U.S. agricultural exports create an interdependence,
which will increasingly open the American economy to possible Soviet
manipulation.

Such factors require the U.S. to have better understanding of the
nature of the economic competition with the Soviet Union. To this end,
our essay sketches four alternative economic situations for the next
15 years. It must be recognized that these scenarios are only a first
approximation of the more detailed and realistic scenarios around spe-
cific issues that are now being formulated using the SRI/WEFA
Soviet econometric model. Others will include examination of food
and agricultural production, the energy situation, international
trade relations, etc. At the end of this paper we note a series of
fundamental strategic and foreign policy issues on which this kind of
research can shed useful light.

II. SOVIET EcoNo3nc POLICY GuiDENES

Soviet economic policy has long been concerned with squeezing out
the maximum flow of production from existing stocks of labor and
capital. Output targets have always been predicated on higher labor
and capital productivity than, currently prevails, in hopes that pres-
sure and exhortation will spur productivity increases. In recent years
the policy stress on raising input productivity has grown steadily more
urgent. Additions to the labor force are now less easily available, while
additions to the capital stock have become less productive than they
once were.

The most authoritative recent statement of Soviet economic policy
runs in part as follows: 3

The Party's economic strategy begins with the posing of tasks and the
identification of fundamental long-range goals. The highest of these goals has
been and remains a steady rise in the people's material and cultural living stand-
ard. Economic strategy also includes the precise determination of means, of
the paths that lead to the set goals. These means are the dynamic and propor-
tional development of social production, an increase in its efficiency, the accel-
eration of scientific and technical progress, the growth of labor productivity
and an all-round improvement in the quality of work in all units of the national
economy. * * *

The essence of the Party'p economic strategy, permeating both the tenth five-
year plan and the long-term plan, is a further buildup of the country's economic
might, the expansion and fundamental renewal of production assets, and the
insuring of stable, balanced growth for heavy industry-the foundation of the
economy. * * *

Leonid I. Brezhnev, Pravda, February 25. 1976. See Current Digest of the Soviet Press,
Vol. XXVIII, No. 8 (March 24. 1976), pp. 16-17.
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These remarks of General Secretary Brezhnev in his report for
-the Central Committee.to the 25th Party Congress continue the ortho-
dox tradition, even to putting ~consumer welfare as the primary goal,
while focussing on continued growth of heavy industry as the means
for reaching that goal. His theme was subsequently amplified by a
Central Committee official in an article on "The Economic Strategy of
the Party," which said in part,: 4

The most important element in 'the Party's economic strategy is raising the
effectiveness of production and ithe quality of work in all sectors of the economy.
To Improve the effectiveness of soclal production to the greatest extent possible
is the fundamental economic policy of the Party; the successful fulfillment of our
social-economlc program, not only in the tenth Five-Year plan, but also in a
long-term perspective, depends on the resolution of this key problem. * * *

Today, raising the effectiveness of all social Production is an -objective.neces-
sity. This is especially important if such factors as the substantial aggravation
in the 1980s of problems of labor resources, the opening up of new deposits .of
minerals in remote regions of the country for fuller satisfaction of the need for
metal, fuel, and other resources, and the growth of expenditures -for the protec-
tion of the environment, are -taken into 'account.

Our main purpose in this essay is to throw some light on the ability
of -the present Soviet economy to draw on technological progress and
improved productivity in order to make rapid progress toward these
goals.

For almoft a -decade, the'Soviet leadership has recognized a need to
reduce the lag between Soviet technology and 'the more advanced
methods efiployed in ifidustry, agriculture, and other sectors of ad-
vanced Western economies. There has been a great drive to "master
the advanced achievements of world science," and the volume of Soviet
imports of high-technology plants and equipment from the West has
risen very rapidly. Soviet leaders hope that imported plant and equip-
ment embodying advanced Western technology will permit rapid
growth of selected key outputs, raise the productivity of labor and
capital, and provide spinoff examples that can spread widely through-
out the Soviet economy.5 This has been a principal purpose of Soviet
foreign trade-in recent years, along with an interest in improving the
Soviet standard of living through importing consumer goods of types
and qualities not available domestically.

Evidence is already available indicating that imported Western
machinery can contribute substantially toward improving the per-
formance of particular lines of industry. Where new advanced equip-
ment has been installed and surrounding conditions have been favor-
able, broad -econometric evidence indicates 'that capital productivity
has risen markedly.6 Results to date have been limited, however, to a
few branches of heavy industry. Our second question in -this essay
will be to consider the prospects for the whole Soviet economy if the
foreign trade sector is used as a channel through which technological
progress can reach abroad range of economic activities.

4 See B. I. Gostev in Ekonomicheskalsa Gazeta, April -976. -No. 14, -pp. --4.
5 John P. Hardt, "The Role of Western Technology in Soviet Economic Planri" pDresented

to NATO Directorate Of 'Econome Affairs Colloquium on "EBat West Technological Coop-
eration," Brussels, 17-19 March, 1976, nublicatlon forthcoming.

6 Donald W. Green and Herbert S. Levine, Implications of Technology Transfers for the
USSR, -Stanford Research Institute-Wharton Econometric Forecasting Associates' Soviet
Econometric Model Project Working Paper No. 2, April. 1976.
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Our third task is to look briefly at the relation between Soviet output
growth and Soviet defense expenditures. In a reference to USSR-US
talks on the further limitation of strategic arms, Secretary Brezhnev
noted at the 25th Congress that, if limitations could be implemented
". . ' both sides would receive an opportunity to save substantial sums
of money and to use this money for productive purposes, for improving
people's lives." Estimates of these potential savings are hard to make,
given Soviet secrecy concerning military matters, but where changes
in trend are at issue, even rough approximations can be informative.
In some of the tests reported below, growth rates for Soviet defense
expenditures are varied in order to indicate the nature of their impact
on the'surrounding economy.

III. THE MODEL

The basis for our analysis is a macroeconometric model of -the Soviet
economy, fitted to its actual behavior over the -last twenty.years and
adapted to carry its existing trends into the futnre. The model com-
putes consistent annual estimates for income and product in real and
monetary terms, providing substantial detail as to sector of origin
and final end uses. It covers industry (sub-divided into 12 branches),
agriculture, transportation 'and communications, construction, trade,
and services (including government). The version employed for this
essay is a very serviceable instrument for indicating trends but in two
respects it must be interpreted with 'great caution. It was -decided in
building SOVMOD initially that the equations dealing with Soviet
imports and exports should relate them to domestic supplies and prices'
(as well as to external phenomena), but not to domestic investment,
in view of the intricate time lags involved. This means that the direct
influence of changes in Soviet external trade on domestic Soviet
investment is underestimated in the present version of the model.
Subsequent revisions of SOVMOD will extend the foreign trade
specification to include domestic investment.

The second caveat concerns the coverage of national defense. In
the'initial design of SOVMOD it was decided, in view of the com-
peting methodologies for estimating defense outlays and a lack of
firm evidence, to limit their treatment to using a readily available
series for estimated outlays on military pay and allowances, plus the
official series for defense in the budget. What results is a' narrow
measure of the defense claim on resources. Using this as the initial
coverage for combination with the other national income aggre-
gates, detailed relations 'between defense and industry were not
estimated for this version of the model. Currently, SOVMOD is
being respecified to enhance the treatment of the defense component.
Moreover, the sample period estimates for the initial defense expendi-
ture series are out of date. Recently, U.S. government estimates
of Soviet defense expenditures have been substantially increased,
reflecting in large part the impact of new ruble-dollar conversion
ratios. This means that'the current model understates the influence of
changes in national defense outlays on the rest of the Soviet economy.

73-720-76-16
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IV. THE BASELINE PROJECTION

Our examination of the prospects for the 1980s builds on the pro-
jection for the latter half of the 1970s contained in the Green-Guill-
Levine-Miovic paper in this volume. The assumptions and adjust-
ments they have used continue to apply during the first five years of
this projection. The economy adjusts to the bad harvest of 1975
and is more or less back on trend by 1980. Output levels in the terminal
year of the tenth five-year plan are close to plan targets, while input
use and labor productivity targets are generally met.

As the Soviet economy goes through the 1980s, the baseline projec-
tion ("Control Solution") shows output growth slowing down. The
average annual growth rate for GNP during the second half of the
1970s is 4.6 percent; from 1980 to 1985, the average annual growth
rate drops to 3.9 percent, and in the latter half of the decade it falls
further to 3.2 percent (see Table 1). This declining rate of output
growth harms consumers, whose share of the GNP falls from 57 percent
to 55 percent and whose aggregate consumption grows in the second
half of the 1980s at only 2.4 percent compared to 4.5 percent annually
in the late 1970s. Consumers are residual claimants in the Soviet sys-
tem, coming after national defense and heavy industry in their claim on
resources. The design of SOVMOD accurately reflects these priorities
and they are embedded in the baseline projection. The share of invest-
ment in GNP, by contrast, increases from 25 percent to over 26 percent,
and the-average annual rate of growth of investment outlays rises
from 4.1 percent to 4.7 percent.

These output trends reflect a number of powerful underlying forces
at work, especially the growing shortage of labor described in the
paper by Feshbach and Rapawy in this volume. In agriculture, the
labor force falls absolutely by some 4 million people and, though urban
employment continues to grow, the expansion in the labor supply over
the 15 years after 1975 is modest compared to the large increments
that have supported earlier Soviet economic expansion. Tightness in
the labor market results not only from a slow growth rate for total
population, but also from a lower participation rate, in both agricul-
ture and industry, over the next 15 years compared with the recent
past, as shown in Table 2.

Our projection for agriculture assumes a normal sequence of good
and bad weather, together with a stabilization of the ratio between
actual and potential grain harvests at the favorable ratio of .9. Even
under these conditions, there is very little growth in agricultural
production during the 1980s. The shrinkage in the agricultural labor
force is not offset sufficiently by improved efficiency, which means that
in spite of the regime's intentions, the agricultural sector continues
to Ing behind the rest of the economy.

Our baseline projection assumes that Soviet economic relations
with the outside world continue in their present form over the next
15 years. UInder these assumptions, Soviet imports and exports expand
smoothly along the lines that have developed in the last decade. We
assume a constant level of Soviet grain imports from the West. placed
at $1 billion per year. Further details are set forth for the period
to 1980 in the paper by D. W. Green, et al, in this volume; precise pro-
iections for the 1980s would require intricate research going beyond
the units of this essay.
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TABLE 1.-BASELINE PROJECTION FOR MAJOR END USES OF GNP, U.S.S.R., SELECTED YEARS, 1975-S

tin billions of rubles at 1970 pricesl

Year Consumption ' Investment Other uses' Total GNP

1975 ----------------------------------------------- 252.9 110.5 77.7 441.1

1980 -- 315.6 135.4 104.1 555. 1

1985--------------------383.4 165.1 it& 0 666.5
1990 - 432.7 20O 0 141.4 782.1

Percent shares: 5. 51 1. 0

1975-------------------------25.41 17. 100
1980 -:56.9 24.4 -t7 100
1985-57 5 24.8 17.7 100

1990----------------------- 55. 3 26.6 18. 1I0
Average annual growth rates:

1975 80 --- - - - - - - - - - - - - - - - - - - 4.5 4. 1 6.0 4. 7

19885 -- 4.0 4.0 2.5 3.7

1985-90 2.4 4.7 3.7 3.3

' Civilian consm pflion..
2 Includes capital repairs State expenditures, (on education, health, "official defense," etc.), inventory change, net

exports, military pay and allowances, and other miscellaneous end-use categories.

TABLE 2.-RURAL AND URBAN EMP LOYMENT IN THE U.S.S.R., SELECTED YEARS, 1975-90

tin millions of peoplel

1975 1980 1915 1990

Urban employment -91.9 95.6 100.8 105. 5

Rural employment - 36.8 34.6 33.1 32.5

Total employment 128.7 130.2 133.9 138.0

Non-agricultural participation rate (percent)'. 58.9 56. 8 55.8 54.6

Agricultural participation rate (percent)3s 36.9 34.7 33.0 32.5

Total able-bodied participation rate (percent)' 89.1 83.9 84.6 85.7

X Ratio of total nonagricultural employment to urban population.
X Ratio of total agricultural employment to rural population.
3 Ratio of total employment to total able-bodied population.

V. FouR ALTERNATIVE FnAMEwoRKs FOR GROWTH

Soviet economic expansion can easily deviate from the baseline pro-
jection if domestic and external conditions over the next 15 years
change markedly. In order to provide a general impression of how the
economy might respond, this section presents four alternatives, not
as forecasts but as computations illustrating hypothetical possibilities.
The dimensions of change seem modest, but in fact, sustained cumu-
lative changes of the indicated magnitude represent substantial
changes in trend. Even if the reader is prepared to contemplate more
drastic shifts, the computations below will suggest relations that could
be extrapolated. Four logical combinations of domestic and external
economic conditions are examined, beginning with the case in which
both are more favorable than in the baseline case.

A. Easy Conditions, Both Domestic and External

Since Soviet hopes and intentions for the next 15 years center on
raising the rate of technological progress throughout the economy and
improving the efficiency of the agricultural sector, the first of our

alternative projections tests the impact of making generous allowances
for success in both respects. We insert a. parameter for technological
progress in all producing sectors, including agriculture, and let it
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improve .productive effectiveness at the rate of 2 .percent per year-
beyond what is already in the baseline production functions. For agri-
culture, in addition, we adjust upward the ratio of actual grain har-
vests to peak grain harvests from .9 to 1.0, thus giving an additional
boost to agricultural effectiveness. Since the agricultural sector has a.
pervasive influence throughout the economy, these two adjustments
combine to make domestic economic conditions cumulatively more
favorable over the 15-year interval.

In order to malie Soviet economic relations with the outside world
more favorable, we have adjusted import prices and export prices:
to improve Soviet terms of trade. The baseline projection has prices
for Soviet 'exports increasing at an average annual rate of 3 percent
per year; for this projection -of easy external conditions, they are as-
sumed to rise at the rate of 5 percent per year. -On -the -other hand, the
baseline projection has prices for Soviet imports rising at the rate of
4 percent per year; the easy-conditions projection lowers this to 3
percent year year. The baseline projection has activity variables for
the physical volume of world imports growing at the rate of 7 percent
per year, LDC imports growing at 7 percent annually, and imports
of the developed West growing at 6 percent annually; the adjustment
-for easy external conditions raises these percentages to 8, 8, and T
respectively. How do these favorable conditions, both domestic and
external, influence the level of Soviet output in the 1980s?

Faster technological progress and improved terms of trade enable
the USSR to increase its output over the baseline projection by a
good deal. The 1990 level of GNP is 139 billion rubles or 18 percent
above the 1990 baseline level of 782 billion rubles, as shown in Table 3.
The gains appear in both consumption and investment, with a slight
rise in "other" categories of output. Consumption growth rates do not
fall as they do under the baseline projection, while investment grows
much more rapidly under these favorable conditions. The overall an-
nual growth rate for GNP jumps in the early 1980s and then declines
but remains above the levels of the late 1970s. Annual changes reflect
both the cyclical pattern'of Soviet growth and the assumption that the
extra 2 percent annual productivity gains begin in 1981 (rather than
starting gradually with 1976). Both consumption and investment in-
crease their share of GNP by comparison with the -baseline projection.

TABLE 3.-PROJECTION WITH EASY DOMESTIC AND EASY EXTERNAL CONDITIONS, U.S.SR., SELECTED YEARS,
1975-90

[In billions of rubles at 1970 prices]

Year Consumption Investment Other uses Total GN P

1975 - 251.6 112.8 79.7 444. 1
1980 -311. 5 141.1 102.4 555. 0
1985------------------------- 418. 0 180.5 127. 3 725.8
1990- 517.7 247.0 156.4 921.1
Percent shares:

1975 -56.6 25.4 18. 0 100
1970 -56. 1 25.4 18.5 100
1985 - 57.6 24.9 17.5 100
1990 -56.2 ,26.:8 17.0 100

Average annual growth rates:
1975-80 --------------------- 4.4 '4.6 SA 4.6
198085-6.1 4 50 4.4 5.5
1985-90- 4.4 '6. 5 4.2 4.9
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TABLE 4.-PROJECTION WITH HARD DOMESTIC AND HARD EXTERNAL CONDITIONS, U.S.S.R., SELECTED YEARS,
1975-90

[ln billions of rubles at 1970 prcesl

Year Consumption Investment Other uses TotalGNP

1975 -253.9 108.8 76.1 438. 8
1980- 318.5 131. 2 98.2 547.9
1985 -349. 3 154.2 114.4 617.9
1990 -352.2 184.6 143.5 680.3
Percent shares:

1975 57.9 24.8 17. 3 100
1980 -58. 1 24.0 17.9 100
1985 -56.5 25.0 18.5 100
1990 -51.8 27.1 21.1 100

Average annual growth rates:
1975_80 -4.6 3.8. 5.2 4. 5
1980-85-1.9 3. 3 3.1 2.4
1985-90- 0.2 , 3.7 4.6 1.9

B. Hard Conditions, Both Domestic and Eaoterna2

The impact of unfavorable conditions. on the Soviet economy can. be
illustrated through reversing the favorable. assumptions listed above.
In the next projection, we assume that a negative technological prog-
ress terms inserted in all. production functions detracts cumulatively
at 2 percent per year from the productivity gains in the baseline pro-;
jection, and that the ratio of actual to potential grain crops in the
1980s is set at .8' rather than 1.0. In foreign trade, we -set the average
annual rise in Soviet export prices at 1 percent rather than 5 percent,
while allowing import prices to rise at 5 percent rather than 3 percent.
The physical volume of world imports and LDC imports is assumed
to rise at 6 percent annually rather than 8 percent (5 rather than 7
percent for developed West imports). How much do these unfavorable
developments change, the picture?

Unfavorable domestic and external conditions have the effect, as one
would expect, of reducing the growth rate of Soviet output. Under the
specified conditionsj GNP grows at 4.5 percent in the second half of the
1970s, falling to 2.4 and 1.9 percent in the 1980s, as shown in Table 4.
The impact is especially severe on consumption, which grows at only
0.2 percent in the second half of the 1980s.. Consumption in 1990 is 81
billion rubles less than under the baseline projection, while investment
is 23 billion less. Services sector output is actually larger under these
unfavorable conditions than in the baseline projection, since services
are less affected by foreign trade. The combied impact of these un-
favorable developments reduces the consumption share of GNP in
1990 to 52 percent, compared with 55.3 percent in the baseline pro-
Jection.

i C. Easy Donestic and Hard External Conditions

A mixed combination of easy conditions at home and difficult ex-
ternal trade conditions produces some unexpected results in the model's
reactions. Because household consumption is residually determined,
and because domestic investment is not sensitive (in the model). to ex-
ternal terms of trade, the downward impact from abroad is coneeu-
trated in consumption, which by 1990 is only 35 billion rubes above the
'baseline projection. Investment and other GNP end-uses, on the other
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hand, react favorably to easy domestic conditions, and show higher
levels than in the baseline projection. The result is to reduce the share
of consumption in GNP to a stringent 52 percent, compared with 55
percent in the baseline projection. Food consumption rises as a result
of favorable domestic conditions, but consumption of durables and
services drops off markedly in response to the unfavorable develop-
ments assumed for foreign trade. In spite of all these shifts in the in-
ternal composition of GNP, the average growth rates for GNP are
only slightly lower than with favorable conditions. (See Table 5.)

D. Hard Domestic and Easy External Conditions

A projection which gives effect to difficult conditions internally while
allowing for favorabe conditions in foreign trade shows a sharp
fall in overall GNP. One notes in Table 6, moreover, that again there
are perceptible shifts in the internal composition of output, in this case
protecting households. Aggregate consumption is lower than in. the
baseline projection by 33 billion rubles in 1990, while investment is off
by 24 bilion and other uses fall by 32 billion. This time the change in
consumption reflects a sharp downward shift in the availability of
food, while at the same time other consumption categories are higher
than in the baseine test.

TABLE 5.-PROJECTION WITH EASY DOMESTIC AND HARD EXTERNAL CONDITIONS, U.S.S.R., SELECTED YEARS
1975-90

lin billions of rubles at 1970 pricesl

Year Consumption Investment Other uses Total GNP

1975 - 251.6 112.8 79.7 444.1
1980 - 311.5 141. 1 102.4 555.0
1985 -401.8 180.5 139. 1 721.4
1990- 467.8 247. 1 191.7 906.6
Percent shares:

1975 ---------------------- 56.6 25.4 18.0 too
1980 -56. 1 25.4 18. 5 100
1985 55.7 25.0 19.3 100
1990 51.6 27.3 21.1 100

Average annual growth rates:
1975 -80- - - -- 4. 4 4. 6 5.1 4.6
1980-85 5.2 5.0 6. 3 5.4
1985-90.------- ---------- ---------- ---- - 3.1 6.5 6.6 4.7

TABLE 6.-PROJECTION WITH HARD DOMESTIC AND EASY EXTERNAL CONDITIONS, U.S.S.R., SELECTED YEARS
1975-90

[in billions of rubles at 1970 pricesl

Year Consumption Investment Other uses Total GNP

1975 .253.9 108.8 76. 1 438.8
1980..------------------------ 318.5 131.2 98.2 547.9
1985.- 365.2 154. 2 102.7 622. 1
1990.--------------------------- .399. 9 184. 5 109. 5 694.0
Percent shares:

1975. --.-.----- 57.9 24..8 173 100
1980. 58. 1 24.0 17. 9 100
1985..---------------------- 58.7 24.8 16.5 tOO
1990 -- 57.6 26.6 15.8 100

Average annual growth rates:
1975-80 .4.6 3.8 5.2 4.5
1980-85 ------------ 2.8 3.3 .9 2.6
1985-90 . 1.8 3.7 1.3 2.2
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VI. SIX POLICY VARIATIONS, RESPONDING TO ALTERED CONDITIONS

With a research instrument like SOVMOD, we can not only sketch
the forward path of the Soviet economy under various assumed
domestic and external conditions, but also test the impact of hypo-
thetical changes in policy that might occur in response to specified
surrounding conditions. Again, these are not forecasts but answers
to well-defined questions: what if . . A The answers are provisional
because our data 'are only approximate in some crucial respects, and
because the model is still a crude one. With these reservations in mind,
it is nevertheless useful to examine the sensitivity of the Soviet
economy to several interesting policy variations.

A.. Easy Conditions, Both Domestic and External

1. GREATER INVESTMENT

In the event that easy domestic and external conditions prevail in
the early 1980s, Soviet authorities might well decide to take advan-
tage of the favorable opportunities and direct more resources into
investment. Suppose, for example, that the yearly growth rate for
investment in industry is raised half a percentage point each year
from 1983 on: what would this do to the size and distribution of
the GNP? It turns out that the effect is to raise the level of GNP
slightly, compared to the situation without the added investment,
since the added investment spurs the economy on (see Table 7). The
1990 level of household consumption is slightly lower than without
the policy change, while investment is 12 billion rubles higher.
Stronger application of this policy would, however, tighten consumers'
belts.

TABLE 7.-PROJECTION ADJUSTING TO EASY DOMESTIC AND EASY EXTERNAL CONDITIONS BY RAISING
INVESTMENT, U.S.S.R., SELECTED YEARS, 1975-SO

[In billions of rubles at 1970 prices

Year Consumption Investment Other uses Total GNP

1975 . 251.6 112.8 79.7 444.1
1980 -311.5 141.1 102.4 555.0
1985 - 414.9 184.0 127.4 726.3
1990 -513.1 258.9 157.4 929.4
Percent shares:

1975 -- ------------------------ 56.6 25.4 18.0 180
1980 ---------------------- 56.1 25.4 18.5 100
1985 -57.1 25.3 17.6 100
1990 -55.2 27.9 16.9 100

Average annual growth rates:
1975-80 4.4 4.6 5.1 4.6
1980-85-95.9 5.5 4.5 5.5
1985-90--------------4. 3 7.1 4.3 5.1

2. ADDED DEFENSE OUTLAYS

Another policy intervention that might be considered under favor-
able conditions would be increased attention to national defense. We
illustrate this possibility by computing the consequences of raising
the average annual rate of growth in military outlays from 4 percent
to 6 percent from 1983 on. As shown in Table 8, the results are un-
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attractive. By 1990, the level of household consumption is 2 bil-
lion less than without policy change and the level of investment is
also 7 billion lower, while our narrow measure of defense purchases
is up by 9 billion and the net impact, taking account of other changes,
is to reduce GNP by 5 billion. In an economy structured this way, ad-
ditional military spending is costly.

3. LEVEL DEFENSE OUTLAYS, 1982-1990

An opposite policy change, with fewer resources devoted to na-
tional defense, might arise if, for example, there- were a successful in-
ternational agreement to hold defense outlays constant. The result
for the Soviet economy can be illustrated by supposing that the level
of defense outlays reached in 1982 is then held constant for the rest of
the 1980s. In this case, the 1990 GNP is 9 billion rubles larger than it
would be without the policy change-an increase of about the same
size as the one obtained by raising investment outlays (See Table 9).
But holding defense outlays constant permiits consumption to rise by
1 billion rubles (compared to the level without policy change) whereas
the added-investment option reduces consumption by 1.6 billion rubles.
These consequences are not surprising. What is notable, however, with
the Soviet economy structured in this'fashion, is that the'policy of
holding defense outlays constant: after 1982 permits' an even greater
rise in investment by 1990 than if an added-investment option is de-
liberately chosen. The difference in investment is not marked but the
leveling off of defense speiding leads to an unambiguous gain of 6
billion rubles in 1990 consumption. If the actual dimensions of de-
fense spending are larger than estimated here, the transfer benefits
would be correspondingly increased. Thus' the general implication is
clear: reductions in Soviet defense outlays release resources that can
then meet. both of the objectives stressed by Secretary Brezhnev at the
2:5th Congress-greater consumption and greater investment in heavy
industry.

TABLE 8.-PROJECTION ADJUSTING TO EASY DOMESTIC AND EASY EXTERNAL CONDITIONS BY RAISING DEFENSE,
U.S.S.R., SELECTED YEARS, 1975-90

[in billions of rubles at 1970 prices]

Year Consumption Investment Other uses Total GNP

1975 -25L.6 112.8 79.7 444. 1
1980 - 311. 5 141. 1 102.4 585.0
1980 ----------------------------------------------- 418.2 178.6 128.6 725. 4
1990 - 516. 1 240.0 160 5 916.6
Percent shares:

1975 - -56: 6 254 18:0 100
1980 - -56. 1 25:4 18.5 100
1985----------------------- 57.7 24.6 17.7' 100
1990 -56. 3 26.2 17.5 100

AveraRe annual growth rates:
1975-80. --- 4.4 4.6 5.1 4. 6
1980-85 --- 6. 1 . 4.8 4. 7 5.5
1985-90 --- 4.3 6. 1 4. 5 4. 8
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TABLE 9.-PROJECTION ADJUSTING TO EASY DOMESTIC AND EASY EXTERNAL CONDITIONS BY HOLDING DEFENSE

OUTLAYS AT 1982 LEVELS, U.SS.R., SELECTED YEARS, 1975-90

[In billions of rubles at 1970 prices]

Year Consumption Investment Other uses Total GNP

1975 ----------------------------------------------- 251.6 112.8 79.7 444.1

1980------------------------- 311.5 141.1 102.4 S555.0
1985 -417.6 184.2 124.8 726.6.

'1990------------------------- 518.7 261.4 150.0 930.1
Percent shares: 56.6 25.4 18.0 100

1980 --- 56.1 25.4 18.5 100
1985 -57. 5 25. 3 17.2 100
1990----------5------------ -ss.8 28.1 16.1 100

Average annual growth rates: 4.4 4. 6 5.1 4.6

1980-5 6.0 5.5 4.0 5. 5
1985-90 4-4 7.3 3.7 5.1

B. Hard Domestic and Easy Exterwal Conditions

1. GREATER INVESTMENT

In the event that domestic conditions prove less favorable than
anticipated in the baseline case, a strong regime might feel it neces-
sary to put more resources into investment in hopes of overcoming'
difficulties. The consequences are illustrated in Table 10. They are very
similar to the results of adding more investment when conditions.
were especially easy; household consumption in 1990 is 3 billion less
than without the policy change while investment is 11 billion larger'
and GNP as a whole goes up by 8 billion rubles. A[gain we see that
there is a net stimulus to the economy, but that further policy shifts
in this direction would be at the expense of household consumption.
Favorable conditions in foreign trade do not permit the USSR to-
make up for difficulties in the domnestic economy.

2. ADDED DEFENSE OUTLAYS

Another possible combination of circumstances might involve favor-
able external trade conditions but difficult domestic conditions induc-
ing an increase in defense expenditures. Suppose that, instead of
having defense outlays rise at 4 percent per year, they rose at 6 percent
annually from 1982 to 1990; what would this policy change do to the
GNP? Table 11 shows the results. Total GNP goes down by 3 billion
rubles, compared to the projection without the defense increase. The
added defense outlays lead to a 2 billion ruble fall in consumption
and a 5 billion ruble fall in investment. Consumers' belts are tightened
and industrial growth is slowed. This stern policy is costly in both
directions. In this case, as in the case above, favorable conditions in
foreign trade do not permit the USSR to insulate the civilian economy
from unfavorable domestic developments.
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TABLE 10.-PROJECTION ADJUSTING TO HARD DOMESTIC AND EASY EXTERNAL CONDITIONS BY RAISING
INVESTMENT, U.S.S.R., SELECTED YEARS, 1975-90

[In billions of rubles at 1970 pricesl

Year Consumption Investment Other uses Total GNP

1975 - 253.9 108.8 76.1 438.8
1980 - 318.5 131.2 98.2 547.9
1985 - 362.2 157. 6 102.8 622.6
1990 . 396.7 195.0 110.5 702.2
Percent shares:

1975- -57.9 24.8 17.3 100
1980 -58.1 24.0 17.9 100
1985 -58.2 25.3 16.5 100
1990 -56.5 27.8 15.7 100

Average annual growth rates:
1975-80 -4.6 3.8 5.2 4.5
1980-85 -2.6 3.7 0.9 2.6
1985-90 -1. 8 4.4 1.5 2.4

TABLE 11.-PROJECTION ADJUSTING TO HARD DOMESTIC AND EASY EXTERNAL CONDITIONS BY RAISING DEFENSE,
U.S.S.R., SELECTED YEARS, 1975-90

[in billions of rubles at 1970 pricesl

Year Consumption Investment Other uses Total GNP

1975 - -253.9 108.8 76.1 438.8
1980 - -318.5 131.2 98.2 547. 9
1985 - -365.2 152.6 104.0 621.8
1990-. -397.6 179.2 113.9 690.7
Percent shares:

1975 - -57.9 24.8 17.3 100
1980 - -S1 5 24.0 17.9 100
1985 - -58.7 24.6 16.7 100
1990 - -57.6 25.9 16.5 100

Average annual growth rates:
1975-80 -- -- - 4.6 3.8 5.2 4.5
198-85 --- 2.8 3.1 1.2 2.6
1985-90 --- - -- -1.7 3.3 1.8 2.1

a. Ea8y Domestic and Hard Externa Conditions

1. DECELERATED DEFENSE SPENDING

An opposite kind of policy adjustment might arise if domestic con-
ditions were easy but external economic trade relations were un-
favorable. Would the situation be markedly improved if defense out-
lays were reduced? Suppose, for example, that from 1983 on, defense
outlays rose at 2 percent per year instead of a baseline 4 percent. By
1990, Table 12 shows that the effect would be to raise consumption by
1 billion and investment by 7 billion compared to their levels without
policy adjustment; GNP as a whole rises by 4 billion as the 7-billion
reduction in defense outlays is more than offset. These modest responses
in a model that is not finely tuned to defense variations suggest that
actual responses in the USSR would be larger, and that more substan-
tial defense reductions would have an even more beneficial effect on the
civilian economy.
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TABLE 12.-PROJECTION ADJUSTING TO EASY DOMESTIC AND HARD EXTERNAL CONDITIONS BY LOWERING
DEFENSE, U.S.S.R., SELECTED YEARS, 1975-90

lIn billions of rubles at 1970 pricesl

Year Consumption Investment Other uses Total GNP

1975 - 251.6 112.8 79.7 444.1
1980 -311. 5 141.1 102.4 555.0
1985 -401.6 182.3 137.9 721. 8
1990 - 468. 5 254.1 188.3 910.9
Percent shares:

1975----------------------- 56.6 25.4 18.0 100
1980 -56.1 25.4 18.5 100
1985 -55.6 25.3 19. 1 100
1990 -51.4 27.9 20.7 100

Average annual growth rates:
1975-80 ---------------------- 4.4 4.6 5.1 4. 6
1980-85 . ----------------------------- 5.2 5.3 6.1 5.4
1985-90 --- 3.1 6.9 6.4 4.8

VII. EcoNoMO IMWIPLI.TCATONS

It should be evident that the use of a comprehensive macroeconomic
model to sketch alternative futures is necessarily a speculative exercise.
These are not, and cannot be, firm forecasts. While both the static
structure and the dynamic properties of the Soviet economic system
are remarkably stable, the projected evolution of the economy depends
in large part on the assumptions we employ in assigning values to
numerous exogenous variables. Within this framework, however, the
exercises carried out for this essay permit us to draw a few general
conclusions.

A. Soviet Output Growth Will Continue Slowing Down

Our major finding is that Soviet output expansion will continue to
slow down. The gradual decline in achieved output growth rates since
1958 has been noted by many observers, both Soviet and Western; our
tests show that it seems destined to continue in the future except under
assumptions of extremely favorable surrounding conditions. The
slacking off of labor-force increments, declining effectiveness of capital
investment, and other forces underlying the tapering growth of the
last 15 years, cast their influence forward into the baseline projection
for the coming 15 years as well. Fairly strong assumptions about favor-
able domestic and external conditions barely generate enough upward
responses to keep output growth rates at their present levels. The high
rates of technological progress, sharp gains in agricultural efficiency,
and drastic improvements in Soviet terms of trade that would be neces-
sary to raise output growth rates back to the levels of 5 or 10 years ago
are so extreme as to appear clearly implausible. One could, of course,
describe the parameters for a far more flexible and sensitive economy
that would respond very actively to fortunate conditions, but nothing
in Soviet experience suggests that the present Soviet economy itself
could be made to conform to such a flexible model.
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B. The Soviet Economy Moves With Sluggish Stability

The Soviet economy, especially outside agriculture, has been expand-
ing in stable, unswerving fashion-though at gradually declining.
rates-for a quarter of a century. An accurate model of this economy
will, therefore, have these same properties, and will thus display the
relatively sluggish responses noted in the exercises we have gone
through. These are not just the artificial simplifications of a synthetic
construct. The bureaucratic immobility of the Soviet decision-making
mechanism smothers a great deal of the volatility present in a normal
market economy. Established procedures regularly grind out standard
forms of output, while conventional methods enlarge capital stocks
embodying orthodox technology. This stability has, of course, its ad-
vantages, but it also means that unfavorable conditions and unsatisfac-
tory performance are hard to remedy. Where new procedures are
required in order to produce new forms of output involving altered
capital stocks embodying unfamiliar technology, the Soviet system,
responds poorly. The rewards and penalties that motivate Soviet man-
agers and workers serve admirably to replicate and enlarge the exist-
ing economy. These same rewards and penalties act negatively, how-
ever, with the effect of protecting the system against changes-even if
the needed changes are improvements.

C. Foreign Trade Cannot Serve as a Panacea for Domestio Soviet
Problems

While these limited computations can scarcely be considered conclu--
sive, they suggest how hard it will be, in the absence-of major institu-
tional changes, for the Soviet economy to respond in any fundamental'
way to the benefits that can flow from large-scale participation in the
world economy. Soviet exports and imports are only a small fraction
of Soviet domestic economic activity. In spite of recent Soviet inten-
tions, her domestic activities are still largely insulated from outside-
economic influences. Stubborn institutional barriers continue to ham-
per the incorporation of advanced foreign technology into Soviet in-
dustry and agriculture.

In particular processes where advanced foreign technology has been
installed, successfully, however, striking gains have resulted. In a re--
cent application of the SRI-WEFA model to this question, Drs. Green
and Levine have shown that imported high-technology equipment can
raise capital productivity in Soviet industry several fold.7 After a two--
or three-year period for fitting the new equipment into the production
process, output gains can be quite substantial.

The altered terms of trade used here to examine the consequences -of
broad improvements in Soviet external economic relations do not pro-
vide a really searching examination of the potentialities that lie in con-
centrated attempts to improve domestic Soviet productivity in a
limited range of specific activities. This would require more detailed
scenarios, along the lines noted above. These gains, in turn, could ben-
efit other activities, especially if domestic institutional reforms make
the economy more adaptable.

I See Green/Levine, Implications ... , op. cit.
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We can nevertheless conclude by noting two major constraints on
Soviet gains from foreign trade in the 1980s. The first relates to the
dimensions of Soviet export capacity. Our baseline projection indi-
~cates absolute and relative magnitudes for the Soviet exports that are
likely to be producible and absorbed by the world market over the
years 1975-1990. The ratio of Soviet exports to Soviet GNP only rises
from 5 percent in 1975 to 8 percent in 1990. Even a very active tail
cannot move a large dog. The second relates to the internal flexibility
,of the Soviet system. Our projection combining easy external, condi-
tions with generous allowances for improved productivity in all sectors
of domestic economic activity, acting cumulatively from 1975 to 1990,
indicates that Soviet GNP in 1990 will rise to 921 billion rubles (in
1970 prices) rather than 790 billion in the baseline projection-a 17
percent increase, linked to 1990 imports of 87 billion, a gain of only
12 percent. If a detailed projection were carefully tailored to focus
these imports on advanced-teclnology equipment for key industrial
sectors, no doubt the gains for the Soviet economy would be larger,
'but probably not strikingly so.

D. Defense Outlay Variations Can Significantly Influence the
Economy

Our examination of upward and downward shifts in defense spend-
ing serves to indicate how responsive the Soviet economy would be if
such policy changes were made. Increased defense outlays cut heavily
into both consumption and investment, while decreases release re-
*sources that enable both consumption and investment to increase. The
slender evidence available does not permit much precision in this area
and our methodology underestimates the potential consequences. Even
these crude results, nevertheless, reinforce what common sense would
say: policies that encourage reduced spending on national defense can
directly raise living standards and stimulate economic growth.

Comparing the impact of changes in foreign trade conditions with
the impact of changes in defense outlays, there is evidence here of a
significant contrast. The broad impact of defense changes is prompt
and unambignous, while the consequences of changes in external trade
conditions are less certain. The econometric evidence accords with our
understanding of the institutional structure. Many Soviet manufac-
turing plants produce civilian consumer goods along with their de-
fense-related output; they can presumably switch proportions fairly
easily. By contrast, as we have noted, use of the foreign trade sector
to update Soviet technology and raise domestic productivity is a slow
and problematic process. The two approaches need not, however, com-
pete; for maximum growth benefits, Soviet authorities could direct
their policies toward both reduced defense outlays and large-scale
imports of high-technology equipment to be imnbedded in a reformed,
more flexible domestic economy.

VTIII. POLMCAL-STnRTEGIC 13PLICATMONS

The long-term outlook for Soviet economic performance presented
in the preceding sections must appear rather bleak to the Soviet lead-
ership. It is small wonder they have refrained from publishing their



214

Fifteen-Year Plan for the development of the economy, though they
announced their intention to do so last year. Major obstacles lie in the
path of economic growth-low agricultural productivity and future
investment shortages. Apparently only the consumer and military sec-
tors are available for the Soviets to draw upon in the hope of increas-
ing investment and raising agricultural productivity. However, to do
so would be to incur significant costs of another variety. It is po-
litically infeasible for an advanced industrialized state like the USSR
to retreat to a low level of meat production and consumption, although
a drastic step in this direction, through direct human consumption of
grain, might assuage the problem of low agricultural production.
Yet even this alternative is complicated by the long-range weather out-
look-colder winters with a drier climate and changed distribution of
precipitation. This occurred in 1975 and may recur in a weather cycle
almost predictable for the next several years. Should this be the case
the hard domestic conditions examined in some of the preceding sce-
narios could be drastically changed for the worse.

Another strategic consideration is that the continued Soviet arms
buildup, based on a fairly constant increase in annual defense expend-
itures (estimated at 4 percent in the baseline case), might become an
intolerable burden on the Soviet economy as the aggregate growth rate
slows and the demands of agriculture and investment increase. It is
conceivable that such pressure on the Soviet leadership to reduce de-
fense expenditures and military manpower might make them more
amenable to possible negotiations concerning mutual defense expendi-
ture reduction. Historical precedent, however, demonstrates clearly
that the USSR has permitted consumer-related sectors to forego de-
velopment in the interest of maintaining and increasing the commit-
ment of scarce resources to heavy industry and defense. In a future
environment of labor shortage, investment stringency, and falling agri-
cultural productivity, this traditional stress on heavy industry and
defense will not only freeze consumer sector development, but may
also endanger the modest progress projected earlier in this essay.

The current revision of the baseline estimate (in rubles) of the
USSR defense budget now underway in the U.S. intelligence com-
munity will provide an important input to the revision of the SRI/
WEFA econometric model of the Soviet economy. When these figures
become available for use in the model, a significant improvement will
be made in our understanding of the burden of defense on the Soviet
economy.

A third area of major concern for Soviet planners with important
implications for the U.S. stems from the fact that Soviet extractive
industries (i.e., energy and minerals) will require an increasingly
higher proportion of the USSR's investment. (See the Soviet quote
in section II, this paper). This, in turn, will further exacerbate the
investment shortage expected in the Soviet economy during the 1980's.

These constraints on Soviet economic growth over the next fifteen
years will require hard choices from Soviet decisionmakers. Our re-
view of the interactions between Soviet growth rates, Soviet defense
spending, and Soviet foreign trade implies that the U.S. may be able
to exert significant leverage in negotiations with the Soviet Union
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over political/military matters, influence reflecting inherent U.S. ad-
vantages in bilateral trade and economic relations. Certainly the lev-
erage is largely indirect and may be weakened by the willingness of
the Soviet Union to turn to other sources such as Western Europe
for its needs. Nevertheless, the Soviets have shown a preference for
U.S. trade and investment, in part, because of the larger scale on which
these projects may be conducted. It is indeed possible that the U.S.
capacity to offer immense grain exports, high technology turn-key
plants, and long-term low interest loans to a Soviet Union beset by a
stagnating economy will grant the U.S. political leverage should it
desire to use it.

Recent Soviet international behavior has had a pronounced effect
on altering the world's economic order, particularly with respect to
the influence of selected Third World and developing nations. The de-
gree to which Soviet encouragement and support for raw material
producer cartels such as OPEC could be moderated as the USSR's
economic situation becomes more strained is a vital long-term concern
for the U.S. and other members of the OECD. A United States willing
to exercise the leverage it has in economic relations could produce a
Soviet Union more interested in cooperative efforts to resolve North-
South world economic imbalances than in exploiting the anti-western
feelings of LDCs.

Much work must be done on these political/strategic questions to
clarify the implications of long-term Soviet economic problems. Such
problems will undoubtedly have important consequences for interna-
tional politics in the years to come. Accurately perceiving both the
problems and opportunities this will pose for the United States is an
urgent and challenging task.
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I. INTRODUCTION

The first clouds over the bright prospects of the Soviet strong
presence in the Middle-East began to appear quite a while before the
October 1973 war. Somewhat paradoxically, or at least apparently
so, the clouds seemed to gather into a storm exactly when for the first
time the long, painstaking and ever frustrating Soviet effort to build
credible Arab military capability against Israel achieved limited, but
greater than expected, success. That success itself created conditions
more favorable than ever for diplomatic negotiations aimed at settling
the Arab-Israeli conflict, yet in this sphere, to cite President Sadat,
99 per cent of the cards are in the hands of the United States. The
Soviet Union, which had been using the conflict as a major means of

'This paper Is part of a larger forthcoming study on the Economic Aspects of Soviet Involvement In the
Middle-Rest, prepared with the help of a grant from the Leonard Davis Institute for International Rela-

tions, a part of the research program of the Russian Research Center both of the Hebrew University of
Jerusalem. I would like to thank Dr. Amnon Sae for providing indispensable help on Soviet military
matters. The responsiblity on Soviet military matters as well as on the entire paper, is, of course, mine.

(216)



217

leverage to further its penetration into the area, found itself in an in-
ferior position as a partner in the settlement efforts.

The peace efforts, however, constitute oniy one of the major changes
in the region during the recent years; they may still prove to be the
least durable of the lot. Most of the other changes are connected with
the developments in the world oil economy: the tremendous boost to

the economic position and thus military potential and political power
of the oil producing Arab and non-Arab countries in the region. These
changes are bound to alter drastically the balance of power within the
region and the relations of the countries in the area with outside
powers. They certainly alter the nature of the interests of many coun-
tries in the area and thus may create new patterns of relations.

These and other changes in the region definitely amount to a turn-
ing point in the region's history. They most probably change the
nature of the region's relations with the Soviet Union which faces
too the dangers and opportunities of the Middle-East becoming rich.

The dangers may be symbolized by the revoking by Egypt, in 1975,
of its friendship agreement with the Soviet Union, together with the
special docking privileges for its navy. Potential opportunities shall
be discussed later. But turning point or not, 1975 is also the 20th anni-
versary of the first Soviet arms deal with Egypt, the first of what
turned into a stream of many billions of dollars' worth of military and
economic aid agreements, growing trade relations, and ever increasing
military presence and political involvement in the Middle East.

It certainly is a suitable time to review the past record of this in-
volvement and evaluate its possible future course. This paper is aimed
at evaluating only one aspect of the multi-faceted picture of Soviet
relationship with the Middle-East: its supply of military aid (MA),
and the economic burden that it imposed on the Soviet Union., Since
MA made up the bulk of all Soviet aid to third world countries, and
an even greater proportion of Soviet aid to the Middle-East, and since
until recently both the terms of MA agreements as well as the actual
repayment rates involved higher costs to the Soviet Union than did
economic aid, this study should capture most of the economic burden
of the Soviet Union's Middle-East effort.2

In a paper on the same subject completed in 1971l, the economic
burden of Soviet MA was evaluated as being very heavy. It was
claimed that such a burden could have been justified only by the exist-
ence of a top priority Soviet strategic interest and not just by a natural
attempt by a big power to increase its influence everywhere possible
around the world. During the 1960's the Soviet Union engaged in a
major effort to increase its naval and military presence in the Mediter-
ranean and in the Middle-East in order to counter the strategic threat

'A comprehensive picture on "Economic Aspects of Soviet Involvement In the Middle
East" Is presented In a study with this name and of which the present paper is a part.

Over the entire 1954-74 period Soviet Economic Aid Extensions (of which onlv half
to two-thirds was already drawn) to the wide Middle-East region amounted to 5.3 billion
ruhles. 2.9 and 2.2 hillion rubles to the Arah countries. to Egypt. Syria and Iran (The
Main-three). These are to he compared with corresponding MA extensions (almost com-
pletely drawn) of 8.8. 7.9. and 7.2 billion rubles. During the period 1967-74. Economic Aid
figures (and MA figures In parenthesis) are: 2.3 (6.3) i1 (5.4) and 0.8 (4.9) bllion
rubles, respectively. U.S.. Department of State. 'Communis States and Deve.9, iliopn
Countries Aid and Trade In 1974"1 [ (Bureau of Intelligence and Research Report No. 298.
Washington D.C.. January 1076.) Henceforth SD 19761 and previous Issues.

Gur Ofer, "The Economic Burden of Soviet Involvement In the Middle East." In M.
Uonfino and S. Shamir, eds.. "The U.&S.S.R. and the Middle East" (Jerusalem: Israel
niversity Press, 1973), pp. 215-246.
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posed by American aircraft carriers and Polaris submarines. Lack-
ing the capability to rapidly increase its naval and open sea support-
ing units, the Soviet Union found MA granted in an effort to gain
access to naval and air bases a relatively inexpensive substitute.4 In
this way estimating the economic costs of MA was used as one possi-
ble tool for gauging the intensity of other Soviet interests in the area.
This way of approaching the problem of the economic aspects of the
Soviet involvement in the region has certainly been the dominant one
in the past: the Soviet Union did not have any significant economic in-
terest in the region, and it gained very little economically from its
relations with the various countries in it. This situation, however,
may have changed recently as the region grew richer; the Soviet
Union may now have developed direct economic interests, some of
which are connected with its MA program. So in addition to trying
to estimate changes in the MA burden since the early 1970's, we shall
also try to investigate whether the nature and purpose of the program
may have changed.

Section II reviews the development in size and geographical spread
of the Soviet MA program. In Section III the various estimates of
the economic burden involved are developed and then calculated, and
in Section IV an attempt is made to understand and evaluate the
findings and put them in a broader perspective of Soviet involvement
in the region.

TABLE 1.-SOVIET MILITARY AID TO LDC'S-A COMPARISON OF 3 SERIES: 1955-74

Export residual (ER) I Current dollars I(millions)

Rubles ACDA-ER SD-ER SD-ACDA
Period (millions) ACDAI SD 4 (3)-(2) (4)-(2) (4)-(3)

(1) (2) (3) (4) (5) (6) (7)

1955-74- 8,644 11,133 -12,010 -741
1955-60 -470 1,176- 1, 285 -109 ----
19614G6-------- 1,465 1,620 2,875 3, 220 1,140 1,456 345
1967-70- - 2,065 2 295 2, 318 2 ill 23 5 -18
1971-73- 3 107 3,903 3, 521 3,940 -382 37 419
1974- 1 537 2,131-- 1, 265 -- -866

' The "export residual" (ER) is the difference between total reported Soviet exports to developing countries and the
sum of exports reported for each of those countries separatelv.

Ruble figures in cot. (1) are convertod to current dollar values in cnl. (2) by the official exchange rate prevailing in the
respective years: in rubles per dollar: 195540: 0.4; 1961-71: 0.9; 1972: 0.829; 1973: 0.746; 1974: 0.721. It is assumed
that this practice in also used in compiling tbe 2 other series.

s Soviet arms deliveries to LDC's as aid or cash sales.
4 Soviet extensions of military sunDly as aid only, that is, excluding cash sales, downpayments and short-term high

(commercial) interest credits (SD-1976, p. 0i).

Source: Col. (1) Soviet Union. ER Ministerstvo Vneshney TorgovIi S.S.S.R.: Vneshnyaya torgovlya S.S.S.R. za 19-god
(The Foreign Trade of the U.S.S.R. for 19-) and similar compedia for groups of years. COI. (3) Based on U.S. Arms Control
and Disarmament Agency: The International Transfer of Conventional Arms (Washington, D.C., 1973): Tables 1-111, and
World Military Expenditures and Arms Trade 1963-73 (Washington, D.C.. 1974), tables III-IV. Col. (4) U.S. Department
of State, Communist Staten and Develnving Countries Aid and Trade in 1974 [(Bureau of Intelligence and Research Report
No. 298. Washington, D.C.. January 1976). Henceforth SD 19761, table 7.

II. THE DEVELOPMENT OF SOVIET MA TO TKEE MIDDLE-EAsT

A. Total MA

Table 1 presents three estimates, two American and one 'Russian', of
total Soviet MA to Third-World (non-communist) countries over the
period 1955-1974. The Soviet estimate is made up of the 'export re-

' Ibid., pp. 236-238.
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sidual' (ER) to 'developing countries', that is, the difference between
the total exports to these countries and the sum of exports reported
for the individual countries. As claimed by Kostinsky, the bulk of this
residual constitutes arms supplies.5 The other two estimates, that of
the State Department 6 (SD) and that of the US Arms Control
Agency (ACDA) differ in two aspects. The former lists only MA
and refrains from reporting on direct sales of arms for cash and it
lists MA at the date of agreement rather than at the time of actual
supply which is what ACDA does. Apparently, there have been only
limited direct cash sales up to 1973, so that the SD estimates should be
generally higher and in advance of both the ACDA and Soviet esti-
mates. It is assumed that the two American estimates are presented in
current dollars and thus the export residual series is converted to dol-
lars using the official exchange rates prevailing for the respective
years.8

As such estimates go, the overall differences between the three series
are not too wide. For the entire 1955-74 period the SD series exceed
the ER series by about one billion dollars (in current prices) which is
about 8 percent. The differences are somewhat wider for 1961-73 for
which the ACDA series are also available. The differences between the
SD and the ACDA estimates are concentrated in two periods: the SD
surplus during 1971-73 can be explained by net 1973 commitments yet
to be fulfilled in 1974 and afterwards., On the other hand, I have no
direct explanation for the SD surplus that appears during 1961-66.
This period is also one in which both American estimates exceed, by
substantial sums, the ER series. Only part of this surplus can be
'pushed' to later periods; the rest remains unexplained. This surplus
is partly offset by an ER surplus over SD during 1974. That part of
this surplus that is not stretched from the 1961-66 deficit could be ex-
plained by yet unreported agreements, by cash deals-one with Libya
is a possibility-and of course by other items included in the ER series.
Since in what follows the American series will be used a tentative
conclusion may be drawn from Table 1: the extent of MA may be
overestimated for the early 1960's and under-estimated for the past
few years.

U Barry L. Kostinsky, "Description and Analysis of Soviet Foreign Trade Statistics."
U.S. Department of Commerce, Foreign Economic Reports FER-No. 5 (July 1974),
pp. 66-9. The actual data come from: Ministerstvo Vneshney Torgovil S.S.S.R. : "vnesh
naya Torgovlya S.S.S.R. za 19 god" (The Foreign Trade of the U.S.S.R. for 19-),
Moscaw, and from similar statistical handbooks covering more than 1 year.Du" nD 1976, op. cit.." pp. 13-14 and Tables 7, 8. Also used were previous (annual)
nublications by the same office under similar names.

7 U.S., Arms Control and Disarmament Agency: "The International Transfer of Con-.
ventional Arms" (Washington, D.C., 1973) ; and "World Military Expenditures and Arms
Trade 1963-73" (Washington, D.C., 1974), various tables. (Henceforth ACDA 1973 and
ACDA 1074. respectively.)

8 In this paper we do not use the SIPRI estimates: "SIPRI Yearbook 1975" (and previous
.ears) and "Arms Trade Registers 1975," Appendix 2, pp. 149-169. They are narrower
in coverage-they cover only major weapon systems; and they value Soviet arms supply
In American prices which while reasonable for some purposes do not fit ours. The estimates

Used here for Soviet MA are generally lower than the figures usually quoted In the Inter-
national press, which run as high as 6-7 billion dollars for Egypt's debts on Soviet MA
(and economic aid) alone. [See for example the discussion on that issue In Roger F. Pajak.
"Soviet Arms to Egypt," Survival (July/August 1975) pp. 165-66; and International
Reports XXVIII, No. 4 (January 1976), p. 85.] Much of the difference between these
figures and those of the SD and ACDA seem to result from the fact that the higher figures
are expressed in today's much devalued dollars while the latter are expressed, as explained
In the text In hlatorical dollars or actually In current rubles which at least officially kept
their value much better. Other differences may result from the fact that the higher figures
include cumulated interest, We have chosen In this paper to stay on the conservative Side.
As shall he seen, the findings are nevertheless quite renmarkahle.

The ACDA series Includes a $125 million cash arms sale to Libya during that period
which Is not reported In the SD series. SD 1976, op. cit., Table 9.
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As stated, both the dollar and ruble series in Table 1 are in current

'prices; in order to appreciate the trend of the MA series over time they
should be transformed into constant prices. The best that we can do in

this respect is to transform all these series to rubles at the official ex-

change rates for the respective years and to proceed qualitatively from

them. We have excluded the possibility of estimating a constant dollar

series, using some dollar-price index as a deflator, on the ground that

Soviet arms prices are determined in rubles and translated to dollars

on the basis of the official exchange rates. The current ruble series dif-

fers from a constant ruble series to the extent that ruble prices of arms

have been changing in the Soviet Union and that the prices at which

arms were sold changed over time. The evidence regarding these two

price indices is very scanty, and that which exists contains many dis-

agreements. The best documented area is that of prices of Soviet civil-

ian machinery. but there as well disagreements seem to be extreme.

Thus, while the official Machine Building and Metal Working

(AMi\IV) index shows a price decline of some 30 percent over 1955-70,

and of 15 percent over 1960-70, Becker claims that prices actually in-

creased, by 15 percent over 1960-70, or 25 percent since 1958.10 No one

claims to know how changes of military prices correlate with civilian

prices and how prices for military equipment sold abroad. to LDC's
relate to the latter."1

Thus, Table 2 presents yearly MA figures, and rates of growth based

on current rubles. With all their limitations, the series all show a

marked increase in total Soviet MA, with yearly growth rates ranging

from 8-20 percent per year and more. Moreover, the rates of growth

even accelerated in the 1970's as compared with earlier periods. This

last conclusion;-though not the previous one concerning the growth of

MA is somewhat weakened if we assume, with Becker, that MMW

prices increased by 15 percent duriing 1960-70, and by perhaps 20 per-

cent over 1960-1972/3. Such growth rates are certainly higher than

the growth rates for most relevant economic defense and budgetary

categories of the Soviet economy and thus do point towards an in-

creasing total burden of MA.

B. Regional Distribution

Table 3 summarizes available information on the distribution of

Soviet MA by country, groups of countries, and regions. While the

regional distribution of MA reflects the interests and preferences of

the donating and recipient countries, the choice of country grouping

here is designed to reflect mainly those of the, Soviet Union. The di-

versity of Soviet interests within many of the countries in the region

justifies the inclusion of most countries in more than one group. The

main group of recipients of Soviet MA-Egypt, Syria and Iraq (The

Main-3) represents both the focus of Soviet interests in the region as

well as' its biggest opportunity of involvement that is on the crest of
the Arab-Israeli conflict.

10 Abraham S. Becker. "The Price Level of Soviet Machinery in the 1960s," Soviet
Studies, XXVI, No. 3 (July 1974). pp. 365, 368.

11 See' Barry L;'KostinskY and Vladimir G. .Treml. "Foreign Trade Pricing In the Soviet
inion: Exports and Imports In the 1966 Output Table," U.S.. Department'of Commerce,

Foreien Economic Reports FER-No..8 (March.1976). For MA pricing 'seq for example

SD 1964, p. 44, and ACDA 1973. op. cit., pp. 37, 72.
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TABLE 2.-SOVIET MILITARY AID TO LDC'S, 1955-74,' ANNUAL FIGURES AND RATES OF GROWTH BY COUNTRY,
REGION, AND PERIOD

Military aid in millions of rubles I per year Annual growth rates

1955-74 1955-66 1967-71 1971-74 (2) to (3)4 (3) to (4) 4

Region 3 and country (1) (2) (3) (4) (5) (6)

Total . 481 284 518 1. 033 7 19

Region 351 158 393 891 9 23
Main 3 - 286 144 292 708 *8 25

Egypt 141 92 227 200 10 -3
Syria 81 24 25 331 0 191
Iraq 64 29 40 195 3 149

Arab countries - 315 157 353 753 9 21
Oil countries 114 37 111 346 13 33
Persian Gulf 113 32 136 503 17 39
Central Asia . 82 55 120 124 9 1

Militaryaid figures are based on SD (seesource).ThessurcedoesnotprovideafuillbreakdownofMilitaryaid received
by each country for each year, but rather each year's report contains new cumulxtive figures for aid extended to each
country covering one additional year. However, each new annual report contains, in addition to data for one more year
also corrections, based on new information, for previous years (SD 1976, p. iii). Therefore, the arrival of yearly figures
for each country involves adjustments based on other sources on arms deals and also some heroic assumptions. For this
reason the figures should be looked upon with caution. Grouping of yearly figures into 4 yr period (since 1967) reduces
significantly the potential mistakes.

2 The region is a widely defined Middle-East ranging from Turkey and Iran in the north and northeast, to Somalia in
the south, and Morocco in the west. The main 3 are E ypt, Syria and Iraq; North African countries include Morocco, Algeria,
Tunisia, and Libya; Red Sea countries include South and North Yemen, Ethiopia, Sudan, and Somalia; oil countries are
Iran, Iraq, Libya, and Algeria; the Persian Gulf includes Iran, Iraq, and the Red Sea countries; Arab countries are all

the regional countries with the exception of Iran (Turkey), Ethiopia, and Cyprus; finally, Central Asia includes Afghanistan
and countries in the Indian subcontinent.

3 Current rubles, converted from dollar figures at the official exchange rates prevailing at the time, as in note 2 to table
I. Figures are rounded to the nearest million.

4 Growth rates are calculated in col. (5) on the basis of 9 yr growth, which is (about) the distance between the midperiod
dates, and col. (6) on the basis of 4 yr. All rates are rounded to full points.

Source: U.S. Department of State, Communist States and Developing Countries: Aid and Trade in 19 11954-741 (Wash-
ington D.C., 1964-76). (Earlier issues had slightly different titles.) Adjustments were made with the aid of arms supply
agreements reported in SIPRI Yearbooks; SIPRI, Arms Trade Registers 1975, and International Institute of Strategic
Studies, The Military Balance (London, various years).

TABLE 3.-DISTRIBUTION OF SOVIET MA BY REGIONS, GROUPS OF COUNTRIES AND COUNTRIES: 1955-74

Iln percent)

SD estimates ' ACDA estimates '

1955-74 1955-66 1967-70 1971-74 1961-66 1967-70 1971-73Country, group of countries

Total ' ----------------------
Region A_-

Main 3-
Egypt-
Syria-
Iraq-

North Africa 
0

Red Sea ----
Iran_ ---- …-------------------
Arab countries - ---
Oil countries-
Persian Gulf.--

Central Asia_
Others 7

100.0 100.0 180.0 100.0 4100.0 '10.9 4 100.0
73.0 55.4 75.9 86.8 48.3 77.0 83.3
59.6 50.7 56.2 68.7 37.1 64.6 67.5
28.7 32.3 43.9 18.9 22.6 44.0 30.8
17.5 8.3 4.7 31.0 3.4 8.2 26.9
13.3 10.0 7.6 18.7 11.1 12.4 10.6
3.3 3.4 6.7 1.7 6.8 3.4 4.6
2.8 1.1 5.3 3.3 3.8 3.8 2.0
7.1------- 7.2 13.2------- 5.2 9.3

65.7 55.2 68.2 73.7 47.7 71.7 74.0
23.3 13.1 21.5 33.0 17.6 21.0 24.4
23.2 11. 1 20.1 35.2 14.9 21.4 21.9
16.6 19.2 23.2 11.4 21.9 23.0 16.7
10.4 25.3 0.8 1.8 29.7 (1) (9)

' See note 4, table I and note l and sources of table 2.
'The underlying figures for the distribution, as well as the totals for the LDC's for individual years and subperiods were

estimated from information on (a) total MA received by each country from all sopliers every year over 1961-73, and (b)
the total MA extended to each recipient country over the entire 1961-71 and 1964-73 periods. The "missing" link was
filled by outside information on arms supply agreements (as explained in table 2 note I and sources, and by a "propor-
tionality principle" that is dividing Soviet MA over the years in accordance with the proportion that Soviet MA had in
total MA received by the given country over the relevant periods. See also note 3 in table 1.

a The percentage distribution is based on the dollar figures. Since the ruble/dollar exchange rates changed over the
period (and also within subperiods), the distribution based on ruble figures could, in principle, be different. In fact, how-
ever the differences are very small and seldom larger than I percentage point.

'totals do not include aid to a few countries included under "other' which amount to I to 3 percent of the total.
I For the definitions of groups of countries, see note 2 of table 2.
6 SD figures do not include cash deliveries of arms to Libya. During 1971-73, according to ACDA they amounted to

512 ,000,000, about 2.4 percent of total Soviet MA during 1971-74.
'Other" includes SoutheastAsia, sub-Saharan Africa (with few exceptions noted in note 2 of table 2) and Latin America.

Sources: See sources to table 2.
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In addition, we have grouped together all the Arab couintries, the
North-African, the Red Sea and the Persian Gulf countries, and in
view of the increasing importance of oil, also the oil producing coun-
tries. MA to important individual countries, are shown separately. As
before, the sub-periods chosen follow mainly the major events of the
Arab-Israeli conflict. Since the ER data is not available on a country
basis, we have to rely here exclusively on the work of the two American
series mentioned above. The percentage distribution is based on the cur-
rent dollar, original, figures. Since it is very similar to the relative
distribution based on the corresponding current ruble figures-the
latter is not shown.

The main results revealed by the table, some of which are well known,
are as follows. First, over the entire period 1955-74 three countries-
Egypt, Syria and Iraq received about 60 percent of total Soviet MA,
Egypt receiving almost half of that. The entire group of Arab coun-
tries received almost two thirds of total Soviet MA, and the widely
defined (Middle Eastern) "Region" that also includes North Africa,
the Red Sea Countries, and Iran collected almost three quarters of that
aid .12

Second, in most respects the above mentioned concentration of Soviet
MA intensified significantly over time. The ME increased its share
from about half or less of the Soviet aid in the earlier periods un to
1966, to around 60 percent during 1967-70, and to more than two thirds
during the last period reported, 1971-74. (The 1971-72 share was
similar to the rates experienced during 1967-70, .but during 1973-74
it reached 75 percent or more.) An exception to the general trend
within the Main-Three group is the decline after 1970 in the share of
MA to Egypt, a decline which was more than compensated for by in-
creases in the shares of Syria and Iraq. The same increased concentra-
tion of Soviet MA is also apparent in the more widely defined groups:
MA to the entire ME Region moved up from just above half the total in
the earlier vears to more than 85 percent during 1971-74 and to even
higher levels during the latter part of the period. Likewise, the share
of the Arab Countries climbed from about half to almost 75 percent of
the total during 1971-74.

While some of these results pose questions to be discussed later, they
are more- or less in line with what are believed to be traditional inter-
ests of the Soviet Union: strengthening its hold in countries south of
its "soft-belly", penetrating into the Mediterranean basin, and then the
Indian Ocean. utilizing the Arab-Israeli conflict as a tool of penetra-
tion into the Middle-East.

A somewhat less traditional Soviet interest may be revealed by the
increased concentration of MA (and arms-deals) with the group of oil
countries. Data nresented in the table show a very significant increase
in the share of MA going to rich oil-producing countries in the region.
According to SD data this share rose from a mere 13 percent during
1955-66 to more than 20 percent during 1967-70. and up to about a
third during 1971-74. This last share is extremely underestimated,

12Those figures (lo not yet include the value of the latest (late in 1974 or enrlv in 1f775)
arms deals with Libya (ranging by various sources from $0.5 and up to several billion)
son note 14 below: and the Reion. as here defined does not include MA to Afghanistan.
With these two added, the regional share rises.above 80 percent. This comment applies
also to much of the discussion below. . .- ': -
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since it does not include any Soviet-Libyan arms deals.' 3 The small
$125 million cash deals reported by ACDA for the years 1971-73 add
about 25 percentage points to the share, which should increase to above
40 percent of the total, and that even if the lowest figures on the latest
arms deals with Libya are taken into account.' 4 During 1974, and on
the basis of the scanty information for 1975, the share of the Oil
Countries has risen lately to even higher levels."5

Rich oil countries exist in both North Africa and the Persian Gulf
regions where also other Soviet interests had also developed. The ex-
clusion of the Soviet-Libyan arm deals reduces of course the reported
North-African aid shares. As to the other region, we have defined a
Persian Gulf-Indian Ocean-Red Sea region, the reported new center
for big-power interests. Soviet MA to this region increased from about
10 percent during 1955-66 to more than a third during 1971-74, and
there are indications it has reached even higher proportions lately.

Two main conclusions emerge from this section. First, the real
amount of Soviet MA to the region increased over the last twenty
years at even higher rates than the rather high rates of growth in total
Soviet MA to LDC's. Compared with a 3.6-fold increase of total aid
from 284 (1955-66) to 1033 (in 1971-74) million (current) rubles, aid
to the region increased from 158 to 891 million rubles over the respec-
tive periods-up by about 5.6 times."' Second, the pattern of distri-
bution of MA within the region seem to have shifted geographically
in a centrifugal fashion-taking Egypt as the traditional center-east-
wards, north and south, and westwards-and functionally towards oil
countries. Still. despite this centrifugal movement, the real amount of
MA to the confrontation countries (Main-3) as a group has increased
over time. Total aid to Egypt, Syria and Iraq increased from a yearly
average of 144 million rubles during 1955-66 to 708 million rubles
during 1971-74, almost 5 fold (4 fold after a 20 percent discount). As
we shall see, the first conclusion poses some puzzles to be. explained,
while the second may contain the key to such explanations.

III. ESTIMATING TIHE EcoNomic BURDEN

A. Introductory Cornwnentm

How heavy a burden on the Soviet economy is created by its MA
commitments in general, and those to the Middle-East in particular?
The answer involves a number of different considerations. First the
MAIA process involves both give and take. Although the amount of arms
shipped imposes a (supply) burden on the economy, any payments
comingy in for those shipments relieves part of that burden. Thus the
terms of the military aid contracts as well as the extent to which such
terms are eventually met is a very important element in determining

13 The ADCA figures are somewhat lower since its data extend only to 1973 and thus
exclude large 1974 arms deals with Iran, Libya, and Iraq.

. 1International Institute of Strategic Studies (IISS), "The Military Balance 1975-76,"
p. 00, mentions a deal worth $2 hillion. "The New York Times" In 24.5.75. p. 5. ouotes
figures of $800 million and $1 billion from "communist sources" but also mentions $4 billion.
Thomas Lippman (Washington Post, May 25, 1976) gives a $500 million figure. See also
The Economist, June 21, 1975, pp. 67. 69.

15 According to the SD data for 1974, 50 percent of all Soviet MA went to Oil Countries
except for Libya. With Libya. the figure may go un to 70-75 percent or more.

"8 If a discount of 20 percent is applied to the 1971-74 figures, the increase in total
yearly aid becomes 2.9 times that to the region-4.5 times.
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the net economic burden of the MA program. Hard currency sales of
arms differ, of course, completely from the free grant of arms-if not
by ex-ante intentions then by sober ex-post realization. For the sake of
analytical clarity, 'and because the repayment issue has assumed a
very important role in the most recent years, we shall deal first with the
supply-burden in isolation and add the repayment element later.

Second, the most difficult problem in evaluating the supply-burden
of Soviet MA, or for that matter that of any economic expense, is the
choice of the appropriate denominator; i.e., that economic category
which is the real bearer of the burden. An example of an inappropriate
denominator is the popular estimate of the MA burden as a percent of
total Soviet GNP-clearly it amounts to only a fraction of one per-
cent.'7 We do not believe that even in a reasonably long run the entire
resources of the Soviet Union can be reshuffled so as to change the size
of the MA commitments. An economic category chosen as a denomina-
tor should be one that on the one hand contains only elements that can
be shifted to MA uses, and on the other does not exclude any available
resources that can be turned into MA. But since shiftability or substi-
tution between MA and other uses is a matter of degree, a number of
appropriate denominators may be chosen. It should be borne in mind,
however, that. as a general rule, the reduction in the arithmetically
estimated burden achieved through the use of a wider denominator is at
least partly offset by a decline in the shiftability of some of the categor-
ies included- with MA. Thus. MA is a smaller percentage of the total
Soviet defense budget than of its procurement component; at the same
time it is much more difficult to shift resources-for economic, bureau-
cratic, and decision-making reasons-from military R&D or personnel
payments to MA' than it is within the procurement appropriation. On
the other hand, a too narrowly defin'ed denominator also misses its pur-
pose; 'it may show a very high 'burden on a specific category, but at the
same time the svstem can, with relative ease, shift more resources to
this category and ease the burden. The above example also illustrates
that the degree of substitution is determined not only by economic
considerations but also by bureaucratic structures and the nature of
the budgetary appropriation process. In view of all this we have de-
cided to use as denominators a number of categories within the frame-
work of the Soviet defense budget and capability and also one civilian
category-the production of machinery and equipment, the tech-
nological base of Soviet arms production.

A closely related but still distinct problem in evaluating the burden
is the well known phenomenon that even within a well-defined, highly
substitutable denominator category, only a relatively small part is
periodically up for reallocation, while the internal allocation of the
bulk of the category is at any point in time, given by tradition and
previous 'decisions. The burden imposed by the need to increase the
appropriation to a certain category or introduce a new one is thus
far heavier than what is implied by comparing the total amounts on
both sides. This phenomenon, which I elsewhere dubbed as "the small-

17 In 1974 for example. total Soviet MA' of 912 (SD) -to 1,537 (ER)rmilllon rubles.amount
to .2-.3 percent of Soviet GNP of about 470 million rubles.,
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share illusion" is especially relevant in cases where the MA rates of
growth exceed those of its denominators.'5

As always when Soviet ruble magnitudes are involved, the problem
of whether they are valued at the right prices arises. As stated above,
the relevant prices of Soviet MA items for the purpose of estimating
the burden are those which represent the real costs to the Soviet Union.
If indeed, Soviet official military equipment prices are artificially
too low in this respect, as some students claim,", then all the burden
estimates with denominators of non-military nature are underesti-
mated; when military spending categories serve as yardsticks the
problem does not arise. But even in such cases there remains the prob-
lem of whether MA prices are somewhat biased. On the one hand
MA, being export goods, should be sold at "international prices," on
the other it is known that political considerations also play a role in
the decision on pricing.2o Finally, there is the problem of evaluating
the prices of second-hand equipment and of old vintages that is no
longer in use by the Soviet armed forces. Since no systematic informa-
tion is available on the biases involved in these problems, we shall have
to -treat the value-estimated burden magnitudes with some caution.

In order to check the value estimate, to avoid some of these difficul-
ties, and also in order to obtain more narrowly defined denominators,
the paper also presents physical estimates of the MA burden where
quantities of arms supplied as MA, and stocks of Soviet arms at the
disposal of the aid recipients are compared with. Soviet, stocks and
production levels.

A different way of solving the problems of evaluating the signifi-
cance of burden estimates is to use the comparative approach. Com-
parisons of consistent estimates over time can at least answer the
question of whether the MA burden has increased or decreased. Simi-
larly, comparisons of Soviet MA burden estimates with those of the
U.S. in the same area and under similar circumstances are of con-
siderable significance, even when it is not exactly possible to determine
the absolute level of the burden on each.21

B. Value E8timates

Panel a of Table 4 presents the yearly, current ruble values of four
different Soviet expenditure categories which are considered appro-
priate denominators by which to evaluate the extent of the MA
burden. The ratios of the MA figures to these categories-for different
sub-periods and groups of countries are given in panels b and e. De-
tailed notes on the derivation of the denominators' values are given
in the notes to the table. Here let us warn the reader that while we
believe that the figures are good enough for the function they are
intended to serve here (as broad denominators to much smaller nomi-
nators) they are not accurate enough to be used otherwise. All the
denominator categories are presented in current ruble prices, as are
the MA series.

Is For example increasing a share from 4 percent to 5 percent may involve absorbing
perhaps 20 percent of the 5 percent of the entire category which can be reallocated.

D~ See for example: Andrew W. Marshall. "Estimating Soviet Defense Spending," Sur-
vival. XVIII, No. 2 (March/April 1976), p. 75.

21 SD 1964. p. 11, and ACDA 1973, op. cit., pp. 27, 37.
n' Not Included In this paper.
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TABLE 4.-SOVIET MILITARY AID TO THE MIDDLE-EAST AS PERCENT OF SOVIET DEFENSE a.1 iELATE-
EXPENDITURES: 1955-74

1955-74 1955-66 1967-70 1)1-71

(1) (2) (3) (1)

(a) Soviet expenditures (billions of current rubles
per year):

Defense budget (D) -17.9 13.8 22. 5 25. 5
Defense less R. & D. and personnel (D-) 8. 2 6.7 9.0 12. 2
Defense production (DP) -5.9 3.5 8.4 10.4
Machinery production (MP) -28.9 18.8 37.7 50.3

(b) Military aid to region as percent of:
D- 2.0 1.1 7 3.5
D- 4. 3 2.4 4. 4 7.
UP ----------------------- 5. 9 4. 5 4. 7 8.6
MP ------------------------------------ 1.2 *8 1L0 1.8

(c) Military aid to main-3 as percent of:
D------------------------ L.6 LB L .3 2. 8
D 3. 5 2.1 3.2 5. 8
DP -4.8 4.1 3.5 6.8
MP -LB .8 .8 1.4

(d) Military aid to Egypt as percent of:
D-- -------------------. 8 .7 LB .8
UD 1. 7 1L4 2. 5 1.6
DP ------- 2.4 2.6 2.7 1 9
MP -. 5 5 .6 .4

(e) Military aid to Arab countries as percent of:
D 1.8 1.1 6 3.0
D- 3.8 2.3 3.9 6.2
DP --- 5. 3 4.5 4.2 7.2
MP- . .8 .9 1.5

(f) Military to oil countries as percent of:
D------------------------.6 .3 .5 1.4
D 1.4 .6 1.2 2.8
OP- - 2.4 2.6 2.7 1.9
MP .5 .5 .6 .4

NOTES
Panel.(a):UDefense budget (D): Following S. Cohn it is defined as the official Soviet defense budget and total All-Union

official 'science' budget, in current rubles. The data are: For 1955-69, Stanley H. Cohn, "Economic Burden of Defense
Expenditures," in U.S. Cungress, Joint Economic Committee, Soviet Economic Prospects for the Seventies (93d Cong.,
1st ness., Washington, D.C., 1973 (J EC-1973), appendix table A, p. 158.1970-73 Tsentralnoye Statisticheskoye Uipravleniye
(T~s~); Narodnoyn Khosynystvo S.S.S.R. v1873 gndu (henceforth Narkhoz) (the National Economy of the U.S.S.R. in
1973), Moscowa pp. 779-781. 1974: Defense budget: Ekonomicheskaya Gazeta, No. 52 (December 1975), p. 9, and science
budget- ilSS, the Military Balance 1975-76, op. cit., p. 10.

Defense less B. & U. and Personnel (0-): On the basis of Cohn's calculations in ibid. From the official Soviet defense
budget figures ase subtracted personnel costs in current rubles: 1955-69, Cohn, ibid., col. (7). For 1970-74, on estimates
based on extrapolation of the above series made on the basis of data on the number of personnel in the Soviet military
forces as given in IISS, The Military Balance 1975-76 op. cit., pp. 81, 8.

Defense production (DP): Production of equipment for defense and space purposes in current rubles was estimated by
applying Boretsky's percentages of (DP) in total Soviet production of machinery (see below) to a series of Soviet production
of machinery in current ruble prices (see below). For years for which Boretsky does not give the percentage figures, they
were estimated by extrapolation f1955-75-10.9 percent; 1560-14.9 percent; 1961-16.4 percent; 1964-16.0 percent;
1969-16.3 percent; 1971-74-15 percent]. The given percentages are from Michael Boretsky, "The Technological Base
of Soviet Military Power," in U.S. Congress, Joint Economic Committee, Economic Performance and the Military Burden
in the Soviet Union (91st Cong 2d sess. Washington, D.C., 1970), table A-3, p. 227 and p. 214 (for 1970).

Machinery Production (MP):W otal production of machinery ("machine-building products commodity bases") less those
used within the machine-building industry, in current rubles. A series of total production of machinery in 1955 rules is
obtained by combining Boretsky's 1955 figures (11,193 million rubles, ibid. p. 227) to the Soviet officic index (Narkhoz
1973, p. 276, and assuming a 13 percent increase in 1974). The constant ruble series is then inflated into current ruble
series by the use of the Soviet official price index for the entire machine-building and metalworking sector. (A. Becker
"The Price Level of Soviet Machinery in the 1S60's," Soviet Studies, XXVI, No. 3 (July 1974), table 1, p. 365, and Narkho
1973, p. 252 and extrapolating for 1974.) Finally, the MP series are calculated by subtracting self-use production inside
the machinery industries according to percentages given by Boretsky (ibid.) extrapolated for missing years.

Panels (b)-(f): Underlying data to tables 2 and s.

Three defense budget categories are used as denominators; the
entire defense budget, the defense budget less RDT&E and personnel
costs (D minus) -both on the basis of Stanley Cohn's calculations and
method; and the value of production of military equipment-procure-
ment-based on Boretsky's figures and method. The only civilian
category chosen as a denominator is total production of machinery
(netff ifitra-sales to the machinery sector). The figure for this cate-
gor yis estimated by applying the Soviet official index'of machinery

production in constant prices to the absolute 1955 figure given- by
Boretsky, and by reflating it by the Soviet official price index' for the
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Machinery and Metalworking sector. As can be seen in panel a of the
table, the D minus series which contains construction and operations
in addition to procurement, is not consistent with the defense produc-
tion series based on Boretsky. To be consistent, procurement (during
1967-70 and 1971-74) must become 85-93 percent of the D minus
series which is unreasonable.2 2 This is not the place to judge between
the two series; only to note that MA burden ratios based on the D
minus series for 1967-70 and 1971-74 may be upwardly biased and
those biased on the procurement series downwardly biased.

The major findings are as follows:
1. Over the entire period of two decades the Soviet Union devoted

to MA to the Region about 2 percent of its entire defense budget, more
than 4 percent of its operations and procurement part, and almost 6
percent of its arms production (including its space effort). The burden
in terms of the production of conventional weapons only (excluding
expenditures on the space effort, nuclear weapons, and most of the
production for the navy) could probably go up to 8-9 percent.2 3 The
respective percentages of MA given to any particular group of coun-
tries within the region correspond to the relative distribution of MA
as shown in Table 3 and discussed above.

2. Most of the computed burden ratios increased very significantly
over time; thus MA to the Region increased from 1.1 percent of the
defense budget during 1955-66 to 1.7 in the late 1960's and up to 3.5
percent during 1971-74, that is a more than three fold increase. The
corresponding figures for the burden on the D minus segment of the
defense budget rose from 2.4 to more than 7 percent; the growth of
the burden on military production was from 4.5 to 8.6 percent. The
rapid increase (according to Boretsky) of military production in the
Soviet Union during the late 1960's was enough to keep the MA bur-
den almost unchanged during 1967-70, but, assuming our estimating
assumptions not too erroneous, this ceased to be true during the early
1970's when the MA ratio reached 8.6 percent. If indeed Cohn's figures
are closer to the mark, then MA as a share of Soviet military produc-
tion may reach more than 10 percent. (The 1971-74 figures for con-ventional: military production only may thus reach between 12 and
14 percent.) If so, then the military production burden in. 1971-74 was
at least twice that of earlier years but may have even climbed to three
times as much.

3. Over the entire period MA consisted of more than 1 percent of all
production of machinery in the Soviet Union. Here too, as with respect
to the defense denominator, the burden increased more than two-fold
from 0:8 at the beginning to 1.8 percent during the latest years.

4. The rapid increases in the various MA ratios reflect of course the
much faster growth rate of MA as compared to that for the defense
budget categories and machinery production. The outcome leads not
only to very impressive MA ratios during 1971-74 but to even higher
proportions of MA in the marginal additions. to the denominator cate-
gories and thus, one presumes, signifies heavy pressures on the decision
makers to release those resources for MA purposes.

, In the U.S..ln fiscal year 197,i and fiscal year 1975_procurement.and military procure-ment made up about 45 percent of the "D minus" figure, James R. Schleslnger: "AnnualDefen'e, Department Report, flscal year. 1975" (Washington. D.C., 1974.). Tffble 1. p. 235.3Thtis figure is based on the assumption that-strateglcenuclear-space and major navalprocuieement don4ists of bietween a quarter and a third Of totalfpr W.
*Onl1o,, . . fn.
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C. Physical Estimates

Two complementary approaches are presented here. The first is based
on comparing available stocks of conventional weapons for the Soviet
Union and its major MA recipients; the second is a flow comparison
of Soviet production rates for the main types of arms with their rates
of supply. as MA. All the information is based on open sources and
thus suffers from obvious limitations.2 4

Table 5 presents comparisons of Soviet-Arab military stocks for
mid to end of 1975 and for mid-1971. In both periods Soviet stocks are
compared with those (of Soviet origin) of the three main recipients
of MA-Egypt, Syria and Iraq-put together and with those of all
Arab countries. In 1975 a third comparison is added with Arab ma-
teriel losses in the .1973 war added to their 1975 existing stocks.

As can be seen, the combined stock of the three confrontation coun-
tries amounts in 1975 to anywhere between 7 and 14 percent of the
Soviet stocks of comparable items; when other Arab countries are
added the figures climb to between 9 and 19 percent. Thus, Egypt,
Syria and Iraq possess some 5,500 (Soviet) tanks, while all the Arab
countries together have 7,500 compared to some 40,000 in the posses-
sion of the Soviet Union. The comparable figures for combat aircraft
are 1,200 and 1,600 compared to 8,600 in all branches of the. Soviet
armed forces.

These percentages. as well as those for other items, like SAM
launchers, helicopters, armored personnel carriers (APC's) and artil-
lery pieces are all found to be higher than the still very impressive
percentages for 1971. Already in 1971, Egypt, Syria and Iraq had
some 900 combat aircraft and all Arab countries together had at least
1050, 11 and 12 percent respectively of the Soviet stock at the time.
Within four years these figures climbed to 14 and 19 percent respec-
tively-despite the heavy Arab losses during the October 1973 war.
A very similar picture applies to tanks, where the figures of 11 and
13 percent in 1961 climbed to 14 and 19 percent in 1975 and this in
addition to the approximately 1500 tanks lost by the Arabs in the
war that were replenished by the Soviet Union.

The 1971-75 stock comparisons also demonstrated the shift in So-
viet MA flow away from the main three to other countries-the most
important one being Libya. Mfore detailed data! not shown here, also
demonstrate very strongly the shift within the main 3 group away
from Egypt to Syria and Iraq.

The above comparison of stock ratios at two different points in time
alreadv shows, what a one time-comparison cannot, that the "net"
rate of build-up of the Arab military manpower from Soviet sources
has proceeded more quickly than the Soviet's own build-up and that
the resulting MA supply burden on Soviet sources has increased.2 5

This is not the entire picture, however, the "net" rate of build-up as
presented here is related only to net additions to the Soviet and Arab
stocks and thus ignores any differences between the two sets of figures
in losses due to all reasons, and in replacement of new for old equip-
ment.

24 The sources of this section are mainly publications of The International Institute of
Strategie Studies (ISS). especially its annual "Milltsrv Balance." those of SIPRI. the

"SIPRI Yearbooks" and its "Arms Trade Registers. 1975." op. cit. and John Eri&kson.
Soviet Military Power (London: Royal United Service Institnte for Defense Studies, 1 971).

3 It does not show. however, that the rate of buildup of the 1971 stock was slower
than that of 1975. On that see below.



.. - - . TABLE 5.-COMPARING SOVIET AND ARAB STOCKS OF VARIOUS WEAPONS
.1 f :

Arab stocks
Soviet. .Man

Percent

(2)/(1) (3)/(1) (4)/(1) (5)/(1)
.Soviet - .Main 3
stocks Main 3 All Arab plus 1973

(1) (2) (3) (4)

All Arab
losses

(5) (6) (7) (8) (9)

A: 1971'2
1. Tanks.
2. Armored personnel carriers. _ ---
3. Artillery pieces - e

* 4. Combat aircraft-
*5 Transport airplanes…
6 Helicopters - ------------

,, BI 7. SAM launchers . - -
1975 M

8 Tanks-
9. Armored personnel Carriers --------

10. Artillery pieces-
.11 Combat aircrpft ---------------------------------

.12. Transport airplanes … - - - - -
13: Helicopters -
14. SAM luanchers.-

' 30, 000 . 3, 400
' 39,000 2, 100
i30, 000 2, 900

8,500 . 900
2, 000 90

' 2, 500 200
i 12, 000 - 650

4,000-
2,500.
3, 000-
1, 050

110 -
'250-

680-

11
5

10
11
5
8
5

14
12
9

14
7
7
9

13-6.
10---------------
12-
6-I

10---------------
6---------------

2 40, 000 5, 500 7,'500 7,000 9, 000
* 43, 000 5, 200 6,100 6, 000 6,900
'40,000 3, 500 4,700 4,100 5,300

8,600 . , 200 1, 600. 1, 500 1,900
1, 700 110' 145 110 145

'3 500 240 325 295 380
S 15, 000 1, 300 ' .1, 400 1, 500 1,600

91
14
12
19
.99
9

18
14
10
17
7
8

10

23
16
13
22
9

11
11

to3

I Midyear
: 80 percent of full strength.
a 90 percent of full strength.
4 Assuming a I to I ratio with tanks.
a 2,000 reported by MB plus 500 in army divisions.
* 10 000 reported by MB plus 2,000 in 'army divisions.
* 7 2 150 reported by MB plus 750 in army divisions.
I 1,000 reported by. MB plus 3,000 in army divisions.

General note and sources: Most figures on stocks come from IISS, The Military Balance 1971-72 and
1975-76 (London, 1972 and 1976). The "1973 lossess" figures are from IISS, Strategic Survey 1974
(London, 1975), p. 15. [Also SIPRI Yearbook 1974, p. 151.1 The 2 major exceptions are first: To "all
Arab" 1975 stocks we added some military Soviet supplies to Libya reported to have arrived there

-, sometime during 1975 l"Yediot Aharonot" (Israeli Daily) Dec. 12, 97 , Washington Post, May 25,
19761. 2d, the Soviet Stocks were estimated on the basis of both stocks reported is the above source
and on information on standard equipment in various Soviet military units as given in John Erickson,
Soviet Military Power (London, 1971), pp. 52-82; John Erickson, Sunday Times, Feb.8, 1976,Jeffrey
Record-Sizing Up the Soviet Army (Washington, D.C.: The Brookings Institute, 1975) pp 13 29; and
on information received from Amnon Sella. See also specific notes. It is generally believed that Arab
stocks as repoted by The Military Balance are underestimates.



230

It is our claim that when losses are taken into account, the result-
ing Soviet MA supply ratios-as compared to self supply will be
Much higher; the difference between the corresponding gross build-up
rates, including losses, will be wider than those shown in the net dif-
ferentials through the table. The major factor which accounts for the
widening of the differential is of course the Arab war materiel losses,
which were added for this reason to the 1975 stock comparisons. As
can be seen in Columns (8) and (9) of the table they add between 1
and 4 points to the Arab/Soviet stock ratios and thus widen the 1971-
75 ratio differentials showing a much faster MA build-up rate as com-
pared with that of the Soviet military power in comparable items.
With the losses included. the Arab/Soviet stock ratio for tanks about
doubles between 1971 and 1975, and that for combat aircraft almost
doubles for all Arab countries and increases very significantly for the
Main-3.

War materiel losses, however, are only one factor widening the gross
build-up differential as compared with the net differential. The war
itself, in addition to outright losses it caused, also accelerated the rate
of wear and tear of weapons that were not lost, so that the replace-
ment rates also rose; the war also created a need for much higher
ammunition to arms ratios and relatively larger supplies of spare
parts and maintenance materials in comparison with the number of
weapons. For any implicit normal ratios of ammunition to weapons
and parts to weapons that are assumed in conjunction with Table 5-
the 1973 war, and the wars that preceded it created needs for higher
than normal ratios for MA. Finallv. it is claimed that the rates of
wear and tear and of training accidents during non-hostile periods or
operations are higher for the less well-trained Arab armies than they
are for the Soviet forces-a factor working also to widen the gross
MA/Soviet build-up rate for a given net differential. Working in the
opposite direction is the fact that probably a larger percentage of
Soviet production of armaments is devoted to replacing old models by
new ones, rather than to net increase in stock. We come back to the
implications of this factor shortly.

A very rough attempt to quantify some of the above mentioned
factors and to present them in flow, rather than stock terms, is made
in Table 6. Presented there (Column 3) are estimates of total and
annual supply of a number of major weapons to the main three and
to all the Arab countries combined since 1967. They are compared with
(only) recent rates of Soviet total annual production of 'the same'
items. The supply flow of Soviet arms to Arab countries are estimated
by adding to net-stock increases, war losses, estimates for arms lost in
training accidents, and weapons that went out of service due to ob-
solescence. The accuracy of these estimates declines as one goes down
the items on the above list, but we believe that the orders of magnitude
of the mistakes do not distort the findings. The periodization is also
slightly different than in previous tables; it actually covers mid-year
to mid-year, in line with the Military Balances of the IISS.

Most striking are the high ratios obtained between the annual flows
of supply of Soviet arms as MA to the total annual (1973-75) Soviet
production figures. As presented in the table, the ratios for combat-
aircraft for the entire period 1967-75 for all Arab countries is about 25
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TABLE 6.-SOVIET PRODUC1 ION AND SUPPLY AS MI LI TARY AID OF VARIOUS WEAPONS: 1967-75

Soviet
annual 1967-75 1967-71 1971-75 1973-75

produc-
.tion All All All All

1973-75 Main-3 Arab Main-3 Arab Main-3 Arab Main-3 Arab

(1) (2) (3) (4) (5) (6) (7) (8) (9)

1. Combat aircraft: X
Total - (-) 1,710 1,963 892 956 818 1,007 486 582
Annual .-- 965 214 245 223 239 205 252 243 291

2. Tanks:
Totalnks-(-) 6,520 8,410 2,630 3,210 3,840 5, 200 2,310 3,380
Annual -2,600 815 1, 050 658 803 960 1, 300 1,155 1,690

3. Armored personnel car-
riera:

Total - -(2) 5, 470 6,100 1, 430 1, 540 4,040 4, 50 1,700 2,020
Annual_ - 3,700 684 763 358 385 1,010 1,140 850 1,010

I Data do not include 83 of a larger figure of MIG-23's reported as promised but not yet supplied (according to MB).
Their inclusion increases the annual supply figures by 10 for 1967-75, by 20 for 1971-75, and by 40 during 1973-75.

2 Not applicable.

Note: The Soviet supply figures Icol. (2) to (9)1 are calculated as follows:
1. Net stock increases from the initial date to the end of each period are acquired from IISS The Military Balance (MB)

of the relevant years. The figures include supply to Libya in 1974-75 above what is reported in MB as explained in the
general note totable 5. These figures are usually forthelmiddleof the year indicated.

2. War losses are added; 1973 losses are taken from IISS Strategic Survey 1972, op. cit., p. 15 and other losses (of the
war of attrition) are roughly estimated.

3. Training losses are estimated at one aircraft a month in Egypt Syria, and Iraq obased on an Iraqi report and on a
testimony by Heikal to that effect. The Iraqi report appeared in 'al-Waga I al-lraqiyah' on Apr. 4, 1972, pp. 1-2 and re-
sorted the writeoff of 12 Soviet aircratts that were destroyed in accidents during a period of less than 13 mon'hs; Heikal in
the Road to Ramadan (Glasgow: Fontana/Collins, 1976), p. 179, reports on 68 aircraftcrashes during 1971-72.1

4. Aircraft discarded or turned from combat to trairing missions added to the supply figures. The figures are estimated
through the listing of al types of aircraft in the MB's of various years.

All the estimates are helped by information on stocks and on arms deals reported in SIPRI's Yearbooks for various years
and Arms Trade Registers 1975, op. cit.

TheSoviet annual production figures are from Aviation Week and Space Technology (AW), Jan. 26, 1976, p. 20. They are
very similar to figures for 1975 given by the British Minister of Defense, Roy Mason, as quoted in AW, Apr. 12, 1976.

For data on Soviet production figures in previous years see note 27 in the text below.

percent. 26 While there is no question that these ratios are much above
anything experienced in the period prior to mid-1967, the increase in
the ratios from 1967-71 to 1971-75 are not that striking, especially for
combat aircraft. The actual increase in the MA-to-production ratios is
probably even lower than that shown in the table if Soviet production
rates of the items listed also increased in 1973-75 as compared with
earlier years, as indeed seem to be the case.2 7 One explanation for the
failure of these supply ratios to show 'striking' increases is that those
increases in the production rates of planes, tanks, APC's etc., resulted,
among other reasons, from the need to raise the supply flows of MA.
In this way the burden on very specific production lines can be
reduced, only at the expense of resources pulled in from other uses.2s
As computed here, however, the ratios of MA to production increased
between the two four-year periods for planes from less than a quarter
to closer to 30 percent (to almost a third in 1973-75), for tanks from
30 to 50 percent and for APC's from 10 to 30 percent. All the ratios
shown here are significantly above the stock ratios of Table 5, thus
underscoring the higher build-up rates noted for the Arab arsenals.

26 The last ratio Is an underestimate because of less than full coverage in reporting on
Arab countries' stocks.

27 On recent increases in production of aircraft, helicopters. tanks, troop carriers and
other conventional military equipmenit. see: U.S., Congress. Joint Economic Comrnittec,
"Allocation of Resources in the Sovlet Union and China 1975" (94th Cong., 1st. sess.,
Washington, D.C., 1975). p. 31; James R. Schlesinger, "Annual Defense Department Report
fiscal year 1976" (Washington, D.C., 1975). pp. III-35; IISS, "The Military Balance 1975-
75," op. cit., p. 4: "Aviation Week and Space Technology," April 12, 1976, pp. 12-13
(reporting on a talk by British Defense Minister Roy Mason). See also John Erickson's
article in Sunday Times, February 8, 1976.

ss See introductory discussion on pp. 19-20 above.
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It must be emphasized however that the above-computed ratios do
not mean that the indicated percentages of planes or tanks are being
sent each year as MA directly from the production line. Obviously, a
significant proportion of what is being sent consists of earlier models
previously used by the Soviet armed forces and now being replaced by
newer ones; many T-55 tanks, older vintages of Mig-21's, APC's, SAM
or even SCUD missiles are still being supplied, so that the direct
burden on the various assembly lines at any given time is much lower
than what is implied from the table, as are also the total burden rates
that include lower-line equipment. Moreover, since much of the own
arms procurement of the Soviet armed forces is directed to improve
the quality of its equipment by replacing old models with new ones,
this build-up process creates from time to time surpluses of older
model arms that may, for a reasonably low cost to the system, be sent
as MA.

The burden ratios are also overstated because even when first line
equipment is supplied as MA, it consists of the simpler less expensive
items among the assortment of the items shown. In the table this
exaggeration is felt especially with respect to aircraft, but it also
applies to APC's.

These two last factors should of course also be taken into account in
evaluating the stock burden ratios presented in Table 5. There too the
actual burden implied by the various Arab/Soviet stock ratios is lower
than that shown. But while reducing the burden levels at each point
of time, these two factors contribute to the raising of the (lowered)
burden levels over time. This increase results from secularly rising
trends in the proportions of first line equipment within each arms
group supplied, in the inclusion of more sophisticated and costly items
in the MA, and from the constant narrowing of the time gap between
development and first deployment of a new model by the Soviet forces
and its appearance in the MA lists.29 With respect to Table 6, these
factors raise the actual supply/production ratios for recent periods as
compared with earlier ones and thus strengthen the proposition that
the MA supply burden on the Soviet Union indeed rose over time.

D. Concluding Comnments

The value and physical estimates of the burden complement each
other by covering to some extent different aspects of the entire prob-
lem. But they seem also to support each other by presenting together
a reasonably consistent description of the MA burden. To summarize:
the value-burden ratios for the Main-3 range from 3.5 percent in 1967-
70 to almost 7 percent during 1971-74 (for all Arab-countries exclud-
ing Libya the figures are 4.2 and 7.2 percent respectively). For 'con-
ventional' weapons only they should rise to a 6 to 9 range. The ratios
are to be compared with physical burden stock ratios of 5-11 percent
for the Main-3 in 1971 (6-13 for all Arab countries) and 9-14 (9-19)
in 1975; and with 1975 specific flow ratios of 20-40 percent. That the
levels of the burden ratios based on physical data are consistently
higher than the value ratios, is explained first by the fact that the
physical numerators (the MA components) account for larger pro-

20 A. Sella, in his forthcoming "The Soviet Conduct In the Middle East, 1973-75." presentsa detailed analysis that demonstrates this point. See also Pajak, op. cit., p. 165.
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portions of the corresponding ruble numerators than do the physical
denominaors with respect to their ruble counterparts. Thus, tanks,
APC's, aircraft and SAM's constitute a higher proportion of MA than
of total Soviet military production, which, in addition to the above
includes strategic-nuclear arms, large naval units. etc. Second, the
value burden ratios are lower also, because as emphasized above, the
physical ratios fail to account for the supply of lower-line and less
sophisticated equipment, while the value ratios, if MA is correctly
priced, should reflect these factors. Our estimates of value and physi-
cal ratios for the burden at least do not reject the proposition that MA
prices take account of the lower relative quality of MA. They also
leave room for the question as to whether the MA value figures are
not somewhat too low.

The physical and value ratios show mutually consistent results also
in that according to both ratios during 1971-75 and certainly during
the last two years, not only the real amounts of MA increased as com-
pared with. earlier periods but the relative burden went up as well for
most of the relevant denominator categories considered.

The conclusion of this section is clear and unequivocal: both the
absolute levels of burden ratios and the upward trends shown picture
a heavy and ever increasing supply burden, an increase that creates
even heavier claims on increments of new available resources. There
is no question that the need to supply MA forced the Soviet periodi-
cally to plan for significantly higher production in runs of a relatively
large number of weapon systems. While expanding the production
base of specific weapons naturally reduces the corresponding burden
ratios based on them, it clearly does not reduce the overall, burden on
military production or the defense budget. Any such increase in arms
production in the tightly planned and heavily pressured Soviet
economy poses a problem. The increase represents a much heavier
burden when military production is expanded for MA purposes at the
same time that a general effort is being made to raise the production
of civilian (consumer) goods, with the help of the military (and
heavy industrial) production capacity (in many cases within the pre-
mises of the same factories that produce military goods). The problem
is heightened further when the military procurement plans call for
increasing production to meet the needs of the Soviet armed forces
(the build-up along the border with China, the bolstering of con-
ventional capabilities in Europe, and a major effort to enlarge the
functions and capabilities of the tactical air-power).

IV. THE HEAVY SUPPLY BURDEN-WHY?

In the, introduction to this paper I presented the Hypothesis/Con-
clusion of my 1971 paper, i.e., that the heavy MA burden the Soviet
Union took on itself up to 1970 could only be explained by the
strategic-nuclear threat directed at the Soviet Union itself from the
Mediterranean and by the paucity of direct Soviet means to counter
it. Air and naval bases to support some kind of counter force were
essential at the time.3o That intensive Soviet efforts and pressure were

30 Ofer 1973. op. cit.. pp. 236-238. The thesis is based on Michael MccGwlre. "The
Background of Soviet Naval Developments," The World Today, XXVII (March 1971), pp.
93-103.

73-720-76 -- 1 8
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exerted on Egypt in order to achieve these goals is now much better
documented. 3'

But the 1971 paper went on to infer from this conclusion probable
future developments in Soviet involvement in the region and the
direction of its MA (and other aid) programs. It was speculated that
the center of gravity of the strategic-long-range-nuclear deployment
would shift to the Indian Ocean, and that the Soviet Navy would in-
crease its power and its ability to operate independently of shore bases.
If so, and despite the existence of other Soviet interests in the area,
it was expected that the Soviet Union would try to reduce the level of
MA to the region thereby lowering the MA burden to fit its expected
lower level of interests.3 2 The deterioration of Soviet-Egyptian rela-
tions during 1971-72, which culminated in the explusion of most of the
more than 20,000 military advisors and the closing of Soviet bases in
July 1972, was taken as a clear sign that the Soviet Union indeed
decided to reduce its MA and other commitments and was willing, at
least to some extent, to pay the political and strategic price involved.

As is shown in this paper, however, the opposite of the above ex-
pectations is what actually occurred. Rather than declining Soviet
MA to the region and even to the Main-3 kept right on climbing and
by significant amounts; the supply burden became heavier and not
lighter. Clearly there is need for some new explanations to be made.
What can explain this continuing increase in the volume of MA?

First, it is generally agreed that during the past few years the
strategic-nuclear importance of the Mediterranean has declined and
that at least this kind of big-power competition is being shifted, con-
currently with the development of longer range submarine-launched
ballistic missiles (SLBM) and better detection and counter measures
against them (and against aircraft carriers), in the general area of
Africa-Asia to the Indian Ocean. This shift of emphasis from small
water basins to the wide oceans is also in line with the general trend
of development of the Soviet navy and its deployment. The specific
shift in the importance of the Indian Ocean relative to the Medi-
terranean has resulted also from the increased strategic significance
of the oil-producing Persian Gulf region. Furthermore, while in the
past the role Soviet planners assign to naval passage through the
Suez Canal has been extensively debated, the Soviet naval presence
in the Indian Ocean is based now on its Far-Eastern bases, which
further reduces the importance of the Eastern Mediterranean as a
passage-way southward.

One development that did not materialize is that the pace of build-
ing self supporting naval capabilities was apparently slower than ex-
pected. Soviet dependence on naval (and air) land bases is still very
strong,3 3 and this may partly explain why MA did not actually de-
cline. Specifically, it may account for some of the increasing Soviet
MA efforts in Libya and Syria.

el See as examples: Mohnmed Heikal. "The Road to Ramadan" (Glasgow: Fontqna/
collins 1976), pp. 45-46. 137. 163-66, 175: and George S. Dragnich, "The Soviet Tnion's

Quest for Access to Naval Facilities in Egypt Prior to the June War of 1967," in Michael
MccGwire et. al. eds. "Soviet Naval Policy: Objectives and Constraints" (New York:
Praecer Publishers. 1975). pp. 237-277.

32 Ofer 1973, op. cit., p. 238.
83 Michael MccGwTre, "Current Soviet warship Constrlction and Naval Weapons

Development." and "The Evolution of Soviet Naval Policy 1960-74,"1 in MccGwire et. al.,
OP. cit. (pp. 422-45 and pp. 532-35, respectively).
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Second, the major changes in the region during the last few years-
with respect to the Arab-Israeli conflict and the price of oil-have
weakened the Soviet position in the area and thus may have forced
the Soviets to spend more, to pay a higher price, in order to secure
some level of presence and influence, even one lower than that previ-
ously enjoyed or presently desired.

The shift in the focus of the Arab-Israeli conflict (at least for now)
toward political efforts has weakened the Soviet position vis-a-vis its
Arab counterparts, since it is clear, at least to most Arabs involved,
that the Soviet Union is in an inferior position, compared with the
US, to help them with a political option. A Soviet Union that used the
conflict in the past to penetrate into the ME by offering the Arabs a
military option can offer much less now; at least some Arab leaders
and Sadat among them are willing to turn to the US for political, as
well as economic and military, support.

The second major change, the rise in the price of oil made the Arab
countries, as a group, much stronger politically and much less de-
pendent economically. Their enhanced political and economic power
affects of course all outside powers, but especially, it would seem, the
Soviet Union, since its willingness to offer military and economic aid
at comparatively low prices and easy terms-so crucial in the past-
has now lost part of its importance. That neither Egypt nor Syria are
direct beneficiaries of the new oil bonanza keeps some Soviet options
open, however, but it also makes these countries easy targets for
political pressures from the richest Arab countries, Saudi-Arabia and
Kuwait, as well as Iran, to turn away from a Soviet orientation.

Finally, the increased American interests in the region, because of
the oil crisis, as well as the new opportunities opened to the US to
promote such interests raise the level of outside opposition to con-
tinued high-level Soviet presence and with it jack-up the price the
Soviets will have to pay to hold their position.

It is very difficult to determine to what extent the Soviets, faced
with higher prices in the above sense, are also willing to put up with
them. They did (or at least partly so) in resupplying both Egypt and
Syria with most, in the case of Egypt, and much more, in the case of
Syria, of their 1973 losses. Statistically, these supplies contribute sig-nificantly to the observed increase in MA. Soviet behavior in the years
before the war reflects an ongoing internal debate as to whether the
increased economic and political price demanded for their continued
presence was worth paying, and one has observed their attempts to
keep the price down. During 1971 and 1972 the Soviets tried, by re-
fusing to increase the supply of arms-including SCUD missiles andthe newest MIG-23 planes-to reduce the MA burden and probably
also to avoid or postpone the coming war. In late 1972 they had to give
in, in order to keep their position.34

Even with its strategic interest in the area somewhat blunted, the So-
viet Union still has many reasons for wanting to keep its presence in
the ME. It thus may be willing to pay a somewhat higher unit price
for it. I doubt though if it is really ready to spend so much more on

Uf Mohamed Heikal. op. cit.. pp. 175-180: Yancov Ro'l, "The U.S.S.R. and Ecypt in theWake of Sadat's 'July Decisions,' " The Russian and East European Research CenterSlavic and Soviet Series No. 1 (Tel Aviv University, 1975), pp. 32-36.
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MA to the region than before. More explanations are then required for

the increasing MA supply burden.
Selling arms for hard currency, instead of trading for long-range,

low-interest, soft-currency, repayment arrangements as in the past, can
of course turn a high MA supply burden into a much lower net or over-

all burden. Moreover, it can amount to completely changing the MA
picture. If selling of arms is possible, then clearly any burden is dras-
tically reduced. But, even beyond that, instead of talking in terms of

burden, one may consider whether a new Soviet positive economic in-
terest toward the region is being developed.

That the export of Soviet arms to Middle Eastern countries is eco-
nomically desirable to the Soviet Union hardly needs elaborate argu-
mentation. First, there is no question that the Soviet Union has a de-
cided comparative advantage in the production of arms. The military
industry is by far the most efficient manufacturing industry in the So-
viet Union; it may even be more efficient than some of the Soviet raw-
material extracting industries. Second, the'Soviet Union faces a long
run hard currency deficit due to the gap between its demand for West-
ern technology and Western grain and its ability to increase industrial,
and raw-material exports directly to the West. Finally, the Middle
East with its huge hard currency income is the only region in the
world in which it is potentially possible to turn soft-currency goods,

like arms, into hard currency. In 1971 Brezhnev encouraged the mili-
tary and heavy industries to use their high scientific and technical
ability to help elevate the technological level of civilian production.35

The transfer of resources and know-how from military to civilian
production is one way to attack the problem of low' efficiency, low
quality, and low technology, but it involves some reduction in defense
production capacity. Selling arms as exports, on the other hand, can
contribute to solving the same problem without rediicing that capacity;
it may even be more efficient, since the extra hard currency proceeds
can be used to buy new civilian technology in the West. Given the diffi-
culties-and the reluctance to shift resources out of the defense industry,
and the economic advantages involved, the prospect of selling arms in
the ME should have become the dream of the Soviet planners-their
Eldorado. The Middle East as a wwhole has been buying arms worth
many billions of dollars per year during the last' few years.36 It would
be hard to believe that the Soviet Union would not develop a strong in-
terest in obtaining a share of this market. Naturally, if indeed there
is such an interest it can only be realized by reducing the intensity of
other interests which the Soviets are apparently willing to do. True,
the relations between supplier and buyer of arms cannot be limited to
cold economic exchanges-some degree of' long-run political under-
standing and cooperation is essential, but'clearly the political and
military price asked by the supplier must be much lower when the
recipient pays cash.'7

"Pravda, Mar. 31, 1971, p. 5.
"i11ISS. 'The Military Balance 1975-76," op. cit.. pp. 90-92. reports on at least $5-6

llion worth of arms deals of regional countries (except Israel) only with tfie West over
a period of approximately one year-late 1974 to mid-i975. American sales or arms
to the region-are put at least at $2.5. billion yearly during fscal years 1975.'1976. and 1977
only to Iran and Saudi-Arabia, see "Aviation Week and Space.Technologv," April 17- 1976.
p. i1. See also D. H.. Rumsfeld. '!Annual Defense Department Report fical year 1977,"
(Washington. D.C.,~197-6)_ pp. iS6-iP0: -

. "5eeflonald }I. Rumsfeld,."Annual Defense Department Report Sscal year i977," op.

cit., p. 187. - .... .* , --
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The assumed Soviet willingness to forgo some of its political de-
mands on recipients of arms is one factor that may increase the attrac-

tiveness of buying Soviet arms. Other advantages include the much
lower prices of Soviet weapons as compared with Western Equipment;
the fact that Soviet weapon systems are usually simpler to operate
than comparable Western systems-an important feature in view of
the human capabilities of most of the countries in the region; and fi-
nally, the Soviet Union has large production capabilities and stocks,
so that supplies can be delivered relatively quickly in case of emer-
gency. On the other hand, countries in the region may be reluctant to
buy Soviet arms or to finance the purchase of such arms with the help
of other Arab countries for obvious political reasons, even if the po-
litical Soviet demands are somewhat muted.38 Possessing hard cur-
rency, they will naturally try to acquire 'hard'-goods which they prob-
ably, and justifiably, consider to be better.39

In view of the above arguments and the unpredictability of future
developments in the ME, it is hard to predict the chances of success
of the Soviet arms trade with countries in the region. The prospects
seem to be good enough for the Soviet Union to try hard to pursue
this economic interest, which I believe it has already been doing with
considerable vigor during the last few years. I thus suppose that at
least part of the explanation for the increased Soviet MA supplies to

the region perhaps since the early. 1970's but certainly since 1973, lies
in their ability to reduce the total burden involved by selling more
arms for hard-cash or hard cash goods and in their readiness to give
up part of their political, ideological and military demands.

There -is no open source that sums up total Soviet hard currency in-
come from arms sales to the region. From the number of fragmentary
pieces of information available in the West it is clear that those con-
cerned know the total so there is no point to try to estimate it here.
It is now beyond doubt, however, that during 1973-75 such income
may have reached a couple of billion dollars or even more. First, there
is evidence that a considerable part of the arms supplied to Egypt
and Syria since 1973 was paid for in hard cash by other Arab coun-
tries (Algeria, Libya, Saudi-Arabia, Kuwait and other countries).
Secondly, it is quite clear that arms deals with oil countries, Iraq,
Libya, and possibly Algeria and Iran are also payable in hard cur-
rency or in oil and gas-which are equivalent to it since they are re-
exported to the West.4 0 The increased proportion of arms sales also
explains, I believe, the shift in recent years in the distribution of
Soviet MA to the region-towards higher proportions of such "aid"
going to oil countries-Libya, Iraq, Iran.

In conclusion we must retreat a step and put things back in their
right proportions. We still believe that political and strategic consid-

v One recent example Is the struggle on who will sell the air-defense system to Jordan.

It is assumed that the Saudis-the potential financiers of the deal in case it goes to the

U.S. are not willing to finance it for the Soviet Union. But Libya may. See also The

Economist. June 21. 1975. pp. 67, 69.
B One example are Soviet problems with Iraq which reduced its oil shipments to the

Soviet Union in 1974. and Increased its orders for Western weapons. See A. Kelidar.

"Iraq: The Search for Stability." Conflict Studies, No. 59 (July 1975), p. 18. On new

arms deals with the West. see IISS. The Military Balance 1975-76. op. cit.. p. 90.

° Cash, bard currency payments started apparently before the 1973 war: see Heikal,

op. cit., p. 161 and Roli. op. cit., pp. 36. 40. On payments following the war, see Pajak.

op. cit.. pp. 170. 171- SIPRI Yearbook 1974. p. 152 ($2 billion) * President Asad claimed

that he paid for all Soviet supplies following the war (New York Times, March 3: 1974).

See note 14 above on the size of the Libyan deal. The minimum amount given by T. Lippmad

(The Washington Post. May 25 1976), Is $500 million.
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erations play a major role in Soviet policy in the AMiddle East and
that economic considerations are of secondary importance, and that
espeically when MA agreements are considered the political aspects
are very crucial. But, when comparing the intensity of Soviet inter-
ests and resulting policy up to the early 1970's with what followed we
have to conclude that the balance here shifted somewhat to give higher
weight to economic considerations and lesser importance to political-
strategic ones. It would be impossible of course to explain the shift of
Soviet bilateral relations from Egypt to Libya, mainly on economic
grounds. Clearly Egyptian interests and preferences play a big role
here. Let us not rule out, however, that at least the second half of that
shift-the move to Libya-had something to do with economics.4 Fi-
nally, while this paper dealt only with the economic aspects of mili-
tary aid, the larger study, which includes economic aid and commer-
cial relations as well, seems to reinforce the same conclusion: the
Middle East has become a unique place where Soviet (and East-
European) soft-goods; arms, machinery, etc. may be turned into hard
currency and hard-currency goods (like oil to East-Europe). In view
of the general Soviet economic position, especially vis-h-vis the West,
such prospects are bound not to be passed over.
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I. SUXMARY

Russia in its Imperial and Soviet guise has always been a great
military power, strong-willed and proud of its martial tradition.
Its economy has never matched its strategic capabilities; it is second
in the world but a very secondary second.

This paper reviews the nation's development in the course of
this century, in particular since the Second World War, and com-
pares its economic strength with that of the United States. The
yardstick used is the gross national product (GNP); its many sta-
tistical problems are acknowledged and call for a warning that the
figures presented on the following pages should be considered approxi-
mations and illustrations rather than precise measurements (today's
consumers must be coddled)(.

At this juncture there exists a special vexation: CIA has doubled
its ruble estimate of Soviet national security expenditures for the
past five years. While its previous assessments had definitely been

(243)
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on the low side, its new figures may stray too far in the other direc-
tion. Certainty about the real Soviet defense burden is unobtain-
able in the face of the USSR's secretiveness; future research will
have to examine whether the revised military statistics, make sense
in the context of the national accounts or whether the latter require
changes in their level, growth, and structure.

The much higher costs of weapons and 'space equipment point
to a lesser productivity of the armaments industries. The cost dif-
ference is likely to reduce the investment' series. This, in turn, poses
the question of either slightly higher productivity in the civilian
capital goods industries or a lower growth rate for the economy as
a whole. Extrapolating the new defense estimates backward in time
produces the as yet unresolved problem of' whether the Soviet defense
burden was also much higher in earlier postwar years or the growth
of defense outlays steeper than thought or whether a mixture of these
possibilities prevailed.

. Going even further back in history, the paper suggests that around
1860 Russia and the United States had a GNP of roughly the same
size and, with 2.3 times as many Russians as Americans, a per capita
GNP ratio of 40:100. By 1913 the ratio was 39 :100 for the GNP totals.
It dipped deeply, during the war and revolution, and recovered to
27:100 in 1928 when the Soviet Union regained its prewar GNP level,
while the U.S. was on the height of a boom. There followed Stalin's in-
dustrialization drive and the American depression. In 1940, on the
eve of the German invasion, the Soviet-U.S. ratio was 42:100; it
would have been 38:100 if in that year the United States had fully
utilized its resources.'

History now repeated itself. During the war the GNP ratio fell
again sharply; it regained a proportion roughly that of 1928, namely
29:100, three years after victory. But several decades of violence
has stunted the USSR's demographic growth; there were 162 Rus-
sians for 100 Americans in 1913. only 119 in 1948 (or now, for that
matter). Consequently the GNP ratio per capita was 24:100 both
in 1913 and in 1948. With' a more normal population increase it
would 'have been much lower in the latter year. A larger population
would have provided the U.S.S.R. with more labor but labor was
plentiful anyhow; it would have required large consumer supplies and
would thus have reduced the capital funds available for economic
growth, at least in the absence of a more efficient economic system
than the one Stalin had created.

U.S.-Soviet relations deteriorated soon after the victory, and the
USSR's rehabilitation, though it was fast, was slowed by a new arms
race that diverted resources from civilian investment and also from
consumption. Soviet history is characterized by a "seesaw" between in-
vestment growth and military proceurement; a rise in the latter de-
presses the rate of the former and vice versa (the critical magnitudes
increase, of course, with the growth of the economy). Moreover fol-
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lowing the death of Stalin, the population in the U.S.S.R. and even
more so in Eastern Europe became restive. His successors therefore
adopted for/a few years a policy of "d6tente", kept military outlays
fairly stable and pushed investment with a new emphasis on consumer-
oriented branches (such as agriculture and housing). Khrushchev
also inaugurated what could be called his New Deal, i.e., an income
policy aimed at a less inegalitarian distribution. The result was rapid
economic growth and in 1958 when the US had succumbed to another
recession, this time a severe one, the Soviet-US GNP shot up to
44 :100, i.e., beyond the 1940 level.

This was a triumph for Khrushchev, and he was foolhardy enough
to challenge the United States to an economic and technical race and
to embark on an aggressive foreign policy. New preparedness meas-
-ures reversed the "seesaw", while the capital funds available were
invested with little wisdom. Soviet growth, as a result, slowed. In
1964 Khrushchev was ousted and a new administration, increasingly
Brezhnev's, began to act in what was meant to be a steadfast and
decorous manner. Brezhnev and his colleagues were able to speed
-up Soviet economic growth in the later 1960s, though only mod-
.erately because it became more and more difficult to manage an
-overcentralized command economy of that size and also because
increasing amounts of resources were allocated to the military
establishment.

The Soviet challenge was taken up by the United States; East-
ern hubris was answered by American growth policies combining
bold welfare programs with a global political and military role and
the conquest of space. Between 1958 and 1969 both superpowers ex-
panded their GNPs at roughly the same rate and their ratio re-
mained unchanged. But in .1970 another recession hit the US, whereas
-the USSR had a very good crop, with the result that the.ratio jumped
from 44 to almost 50:100 in one year.

The 1970s have brought troubles on both sides of the fence-
slumpflation here-two severe crop failures there complicating eco-
nomic conditions under a plan .(for 1971-75) that deserved to be
underfulfilled. Its implementation had been predicated upon greatly
'improved efficiency in utilizing capital goods and materials; actually
factor productivity of the combined inputs of labor, capital, and land
remained stagnant. In the current year 1976,. with. an American ex-
pansion under way and the U.S.S.R. under the weather both agri-
culturally and organizationally, the 'GNP ratio will not be much
ldifferent from what it was in 1970. It is obvious that the Soviet

economy continues to. waste resources and resist innovation. Less
obvious is the extent to which the investment volume has been cur-
tailed in favor of military hardware procurement and a (demo-
graphically explicable) labor stringency has worsened by additions
to the armed forces personnel.
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TABLE 1.-LONG-TERM COMPARISON OF RUSSIAN/SOVIET AND UNITED STATES GNP'

Midyear population GNP in toto (billion Soviet- GNP per capita (in Soviet-(millions) 2 1975 dollars) United 1975 dollars) UnitedStates Statesnited R ussia or United ratio Russia or United ratioYear U.S.S.R. States U.S.S.R. States (percent) U.S.S.R. States (percent)

1860' . 72.3 31.5 25-26 25-26 100 350 860 40
1913 157.9 97. 2 95 243 39 600 2,500 24
1928 151.5 120. 5 95 353 27 629 2,931 21
1940 195.1 132.1 176 420 42 904 3,182 28
1948 174.8 146.6 174 599 29 993 4,085 24
1950 180.1 152. 3 218 657 33 1,213 4,315 28
1955 196.2 165. 9 295 810 36 1,506 4, 884 31
1956 199.7 168.9 323 825 39 1 616 4, 886 331957 ~203. 2 172.0 329 837 39 1,69 ,6731958 206. 8 174.9 364 827 44 1,762 4, 731 371959 210.5 177.8 379 880 43 1,802 4,952 361960 214.3 180.7 394 902 44 1,838 4,993 37
1961 218. 1 183.7 417 919 45 1,913 5,007 381962 221.7 186. 5 433 980 44 1, 954 5,255 371963 225.1 169.2 442 1, 019 43 1, 966 5, 388 361964 ---- 228.1 191.9 476 1,075 44 2,088 5,602 371965 230.9 194. 3 504 1,143 44 2, 182 5,882 37
1966 233.5 196. 6 539 1,218 44 2,307 6,193 371967 236.0 198.7 563 1,249 45 2, 384 6,286 381968 238.3 200. 7 598 1,307 46 2,510 6,513 381969 240.6 202.7 612 1,342 46 2 546 6,623 381970 242.8 204.9 661 1, 337 49 2,722 6, 523 42
1971 245. 1 207.1 683 1,381 49 2,785 6, 667 421972 ---- 247. 5 208. 9 695 1, 466 47 2, 810 7,018 401973 249.7 210.4 747 1, 553 48 2,993 7,379 411974 252.1 211.9 771 1,519 51 3,058 7,168 431975 254.5 213.6 786 1,489 53 3, 088 6,972 44

' GNP data were calculated with decimals but rounded off to full billions in this table to avoid the impression of precise-ness. Decimals change often in the process of extrapolation and deflation. U.S. GNP data are taken from the BEA seriesin 1958 dollars. The latter were converted to 1975 dollars by multiplying with 185. The U.S. GNP for 1975 is obtained byreducing the 1974 value by 2 percent. I did not use the newly structured and 1972-based BEA series. Hub of the SovietGNP series is a purchasing power equivalent of 36.4 for 1955. The 1955 value is continued up to 1975 with the aid of GNPgrowth indices. Extrapolation from 1955 backward to 1913 follows Bergson's calculations as explained in the text.a Population: for 1860 and 1913 boundaries of Imperial Russia; for 1928 those of the interwar U.S.S.R.; from 1940on postwarboundaries.
' Data for 1860: See literature on p. 248 FN. 4.

II. INTRODUCTION

A. Measuring National Power

On the eve of the First World War a Swedish Scholar RudolfKjellen wrote a book on the great powers. He was one of the fathersof geopolitics, a branch of historiography inclined toward wishful
thinking, and Kjell6n himself had a goodly store of prejudice. But hewas also a man of insight and foresight. Speaking of the future he
recognized three "planetary powers"; the United States, Russia, and
China. He was uncertain of England and unsure about a CentralEurope under the hegemony of Germany (his pet power). Comparing
the two first-named nations, he called the United States "economically
a great power without equal but militarily weak", while Russia,"judging by the statistics, appears as the greatest military power inthe world but without a corresponding economic flowering."" 1

IQuoted after the German translation Dte Grossmichte der Gegenwart, Lelpzig-Berlin1916, pp. 204 and 161'. Swedish title: Stormakterna, Stockholm 1911-13.
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Russia, now the U.S.S.R., continues to be the great military power
it has been for two centuries or longer, though it is not quite a
"planetary power." How shall we appraise its economic flowering? In
less flowery terms: how did the country's economic capabilities grow
and how do they compare with those of the United States? What or
who profited from its growth? My survey concentrates on the develop-
ment since the Second World War but I cannot avoid glancing back
to the days when Kjell6n wrote. The longer-term economic develop-
ment of a country is measured not from boom to bust or bust to boom
but for the business cycle as a whole; one should treat the political
cycle similarly. The U.S.S.R. is now a supreme political power as was
Russia in 1914, then as now "judging by the statistics"; when it em-
erged from the Second World War, victorious but shattered, it was
far below its average capabilities.

Kjellen judged the power of nations by comparing-aside from area,
population, and armed forces personnel-the size of budgets, foreign
trade, and railroad mileage. We operate nowadays (until a better yard-
stick is found) with national income data and their components. They
include figures for national security expenditures and thus provide an
index for military preparedness. This article does not supply figures
for outlays by branch of service or for military good and services in
physical terms, either annually produced or available at a given
moment; for the recent past John M. Collins and John S. Clhwat have
presented an excellent survey of U.S. and Soviet armed forces. 2

B. Statistical Problemns

Comparisons of Soviet national income over the decades and with
any other country are confronted with difficult, if not insolvable prob-
lems. They are explained in a large and sophisticated literature and I
limit myself to enumerating them:

1. Statistics of decades ago do not supply adequate materials for the
extension of a modern national income system to the past.

2. Converting time series into constant monetary units presupposes
correct deflators. The available deflators leave much to be desired. But
those for Western countries are hi-fl models compared to the published
Soviet price data.

3. Soviet statistics in general range from good to biased or even
misleading; they contain many lacunae and few explanations.

4. The GNP concept has its shortcomings; it omits, for instance,
nontraded goods and services except those that are imputed at a
hazard. The real national income of a country in rapid development
is understated; its growth correspondingly overstated as the scope of
marketed goods and services expands.

5. The "index problem" complicates comparisons over time. In a
dynamic economy, goods in increasing demand will be produced in
larger series and their unit costs will decline in relation to items with
slowly growing demand and output. Over a number of years, total
production will appear to have grown more rapidly at the prices pre-
vailing at the beginning of the period than at the end-of-period prices.
Evidence of slower growth of groups of products (e.g., machinery)

2 United States/Soviet Military Balance. A Frame of Reference for Congress. A Study by
the Library of Congress, Washington, D.C., January 1976.
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and the GNP at last-year prices (Paasche index) than at first-year
prices was found by Alexander Gerschenkron of Harvard. The Ger-
schenkron Effect may be counteracted by the inclination of a country
to use its increasing affluence on larger quantities of goods that rise in
real price, namely services.

6. International comparisons suffer as much from the index problem
as national comparisons over time do, and when they are extended over
a quarter of a century or more, the difficulties are compounded. Suffice
it to add that the dollar series for the U.S.S.R. in this paper represents
purchasing power equivalents calcuated for a base year according to
the method devised by Milton Gilbert and Irving B. Kravis and extrap-
olated backward and forward with the help of real growth indices
(in constant dollars).

In view of the problems just touched upon, the following calcula-
tions should not be viewed as precise measurements but as approxima-
tions and illustrations in the hope that they evince a feel for a so-
called reality. The decimals are presented with the compliments of
the calculating machinied

III. VIOLENT UPS AND DOWNS IN GNP, 1913-55

A. Great Powers on the Eve of the First World War

Though my presentation begins with some figures for Imperial
Russia, the reader is advised that the Russian-Soviet GNP series is
extrapolated from a base-year 1955 applying growth indices; for the
United States the BEA series is used but the 1958 dollars are converted
to dollars with the purchasing power of 1975.

More than a hundred years ago, i.e. around 1860, the Russian GNP
was the same as the American but since the Russian population was
2.3 times as large as the American, the per capita ratio was roughly
40: 100 (in 1975 dollars 25-26 billion in toto and 350: 860 dollars per
capita) .4 (See table 1).

The 1913 Russian-U.S. GNP ratio is estimated at 39: 100 for GNP as
a whole and 24: 100 for GNP per capita. In absolute terms the relation
is 15.6 versus 39.9 billion 1913 dollars or 95.3 versus 243.1 billion 1975
dollars. In mid-1913 the Russian Empire had 157.9 million inhabitants
and the United States 97.2 million, i.e. Russia had a population 62
percent larger than the United States.

Thus GNP per head of the population was 98: 408 in 1913 dollars
or 600: 2,500 in 1975 dollars. The American 1913 GNP per capita has
in the present time been reached by the Commonwealth of Puerto Rico
and countries like Ireland and Poland; that of Imperial Russia is now
matched by Turkey and Tunisia but such comparisons distract atten-
tion from the worldwide change in lifestyles over six truly revolution-
ary decades or from the different power status of the various nations
mentioned. On the eve of the First World War Russia had an army of

s These and other statistical problems of International and Intertemporal GNP compari-
sons are discussed in special sections in each issue of an annual series called "The Plane-
tary Product" and prepared by the Department of State; these reports also contain some
references to literature. The latest report Is The Planetary Product In 1974, The Depart-
ment of State, Bureau of Public Affairs. Special Report No. 22, November 1975.

'These comparisons owe much to the bold calculations of Raymond W. Goldsmith In his
article "The Economic Growth of Tsarist Russia 1860-1913" in Economic Development and
Cultural Change. April 1961, pp. 441 Af. and, of course to the work of Simon Kuznets, e.g.,
Modern Economic Growth. New Haven and London, 1966, p. 65.
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1.4 million men and a naval personnel of 175,000. It spent much more
on its military than the United States (with 99,000 men in the Army,
57,000 men in the navy, and 10,000 marines). Russian military
expenditures of 400 million 1913 dollars (if not more through the ex-
traordinary budget) indicate a share of only 21/2 percent of GNP; at
purchasing power equivalent the percentage would, of course be
higher. The Russia of 1913 produced 4.3 million metric tons of steel,
not much less than Great Britain with 7.8 million. What happened
in the First World War can be explained in terms of two additional
steel figures: The output of the German adversary was 17.7 million,
that of Russia's later ally, the United States, 31.8 million m.t.

B. Soviet-U.S. GNP Ratio Dips and Recovers Between 1913 and 1940

On the eve of the First World Wlar Otto Hoetzsch, in his lifetime
Germany's preeminent specialist on Eastern Europe, judged that
Russia was in transition "from an absolute state to a constitutional
monarchy and the rule of law and in development toward full modern
capitalism." 5 Hoetzsch was right and history, as so often, was wrong.
Russia underwent a radical change of its political and economic system,
and while the United States and the USSR were again allies in the
Second World War, they have understood each other ever since as
rivals. (This need not exclude another period of cooperation at some
later date.) But there has always been 'interdepenidence'"-to use a
fashionable expression-between them and between East and West in
general, with an impact on the GNP and, consequently, the GNP
ratio.

There was, first, the USSR's frantic drive to build up industries,
particularly armament industries in order to be ready for the expected
attack from the "capitalist" world and to strengthen its own defense
by emulating American methods of organization and technology.
There was, second, during the Great Depression and again in the late
1940s. when a new depression was feared. curiosity in the West to find
out how the Soviets had attained what looked like full employment
through economic planning. The vast lend-lease program was an ob-
vious further case of political-economic-technological interdependence.
Fourth. after the war the USSR again endeavored to overcome the in-
efficiency of its own economy with Western technology (it still does)
and, as proclaimed by Khrushchev. to "catch up with and overtake"
the United States in per capita consumption. There was, fifth, in the
late 1950s, the American effort to counter the Soviet challenge in the
military, space, and economic realmn. The interaction between the
two nations, affecting on both sides growth policies and resource alloca-
tion. continues and will continue in the future.

In the 27 years from the outbreak of the First to the beginning of
the Second World War American economic growth was sluggish. Be-
tween 1913 and 1928 the U.S. GNP increased by an annual 2.5 percent,
from 1928 and 1940 by only 1.4 percent per annum. Business contrac-

5 Russland, Berlin 1913, preface. pp. 4/5.
6 Sep my paper on "The Role of Aspiration and Anticipation in Price Developments" in

Commissioned Papers on Inflation/Recession, Energy and International Financial Struc-
ture. edited by Penelope Hartland-Thunberg, The Center for Strategic and International
Studies. Washington, D.C., 1976, p. 6.

78-720-719'.
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tion stimulates entrepreneurial and technological progress, as Schum-
peter taught, but the Great Depression overdid it; the United States
lost eight years of growth.

The Russian peoples, in turn, went through a long time of politi-
cal and economic troubles. Even the New Economic Policy which was
adopted early in 1921, was slow in restoring the economy because the
regime continued to frown upon the market forces it had been com-
pelled to reanimate. Abram Bergson "concluded that by 1928 the
country had largely if not entirely recovered from the devastative
losses suffered under the successive blows of world war, revolution,
and civil war, and probably was producing a total output similar
to that of Tsarist times." 7 This spells for the year 1928 a Soviet-
U.S. GNP ratio of 27: 100 in toto and 21: 100 per capita.

There followed in the twelve years before the German invasion a
further series of dramatic events: Stalin's system was imposed upon
the USSR; the original of communist "great leaps" was undertaken;
opposition, sometimes real, mostly invented, was "purged"; the eco-
nomy was converted to an impending war; and many of the ter-
ritories lost at the end of the first World War were reannexed in 1939-
40. Surveying this cataclysm, one finds it difficult to concentrate on
statistical problems but they are severe: Urbanization and indus-
trialization meant monetization, i.e., a change in the ratio of pur-
chased and untraded consumer supplies and even some investment
goods. Investment was heavy in the socialized sectors with priorities;
it went hand in hand with disinvestment in the suppressed private
economy, in low-priority branches like agriculture and housing, and
there was also the ill-use and ruin of highly valued industrial ma-
chinery, often imported at great sacrifice.

Productivity did improve once the workers were transferred from
agriculture to industry and were trained; but there was also a whole-
sale waste of human and material resources in addition to the inherent
inefficiency of the system even without Stalin's excesses. The period
was one of inflation complicated by low subsidized rationing prices
and exorbitant black market prices. Last but not least, the index
problem exerted a strong influence on prices during a rapid change
of the output mix; on principle, growth rates vary drastically depend-
ing on an early or late price base. Faced with different growth rates,
each with some merit of its own, I decided in favor of Bergson's
ruble factor cost of 1937 yielding an average annual rate of 5.3 per-
cent for the years 1928-40, including regained territories in the latter
year.8 I used it, going back in time, to obtain values for 1928, but this
narrative moves chronologically, and so I present for 1940 a So-
viet-U.S. GNP ratio of 42: 100 in toto and 28: 100 per capita. If in
1940 the United States, still affected by the economic troubles of the
1930s, had regained full resource utilization, i.e., if the American
GNP would not have been 91/2 percent below its potential (to use the
definition and calculation of actual and potential national income as
worked out by Edward F. Denison 9), the GNP ratio would have been
38:100.

7Bergson, Abram. "The Real National Income of Soviet Russia Since 1928," Cambridge,
Mass. 1962. p.7.

Ibid., table 51 p. 210
9 "Accounting kor United States Economic Growth 1929-69," Washington, D.C.^ 1974,

p. 88.
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- C. Another Dip and Another Comeback in the Forties
Now history repeated itself in a mad way: Germany again invaded

its neighbors to the east and west; the Soviet GNP fell again sharply.
But this time the U.S.S.R. was among the victors, and recovery was by
far more expeditious thak after the First World War. While the fight-
ing was stilling ng on, the U.S. Government began examining Soviet
rehabilitation requirements after the war. The U.S.S.R. Division of
OSS, under the direction of Abram Bergson and of Wassily Leontief,
issued on September 9, 1944 a report (R. & A. No. 2060,) on "Russian
Reconstruction and Postwar Foreign Trade Developments;" it was at
that time confidential but was declassified in 1972. Its findings were
remarkably farsighted. Despite their losses, stated the report, "The
Russians should be able to reconstruct their economy in about three
years after the cessation of hostilities. If the war ends late in 1944, the
Russian national income could reach the 1940 level in 1948 * * * Rus-
sian involvement in the Japanese war is unlikely to retard markedly
the rate of reconstruction of the Soviet economy * * * The tempo of
total reconstruction might have to be slowed down if, in view of the
international political situation, Russia feels constrained to main-
tain a high level of military preparedness. In such a case, consumption
will be below that attainable under more favorable international poli-
tical conditions * * * the sucess of Russian reconstruction will depend
only to a very limited extent upon foreign loans * * * (pp. iv and vii).

Reconversion to a peacetime economy caused, inevitably, difficul-
ties in the months following cessation of hostilities; moreover, labor
morale began to slump when the population found out that in 1946
as little as in the mid-1930s life was to become "more joyous"-in
fact, consumer supplies had to be increased temporarily when the
plan proved to be too austere. But later research by Bergson showed
that his forecast had been correct. The 1948 GNP had indeed regained
the 1940 level. This yields a figure of 174 billion 1975 dollars for the
Soviet GNP. Since in the course of the 1940s U.S. GNP, increasing
strongly until 1944 and declining during reconversion, had reached
$599 billion, the 1948 ratio was 29: 100 in toto and 24: 100 per capita.

The U.S.S.R. may have regained the 1940 GNP level by 1948 but
the country was not yet fully rehabilitated. Reconstruction continued
well into the 1950, and produced the high growth rates that character-
ize recovery from a destructive war anywhere. By 1955 the Soviet-
GNP ratio was 36.4:100 in toto and 31:100 per capita.

At this point it is illuminating to engage in counterfactual history.
If history had listened to Hoetzsch and if Russia, without wars and
revolutions had experienced between 1913 and 1955 a population and
income growth similar to that of the U.S., the GNP ratio would have
been in the latter year something like 40 instead of 36.4 :100, while
the per capita ratio, with possibly as many as 270 million Russians,
would have been 24-25 :100, i.e., the same as 1913 and not 6-7 per-
centage points higher. The Russian showing would possibly have been
better due to an influx of foreign capital and emigration. The annual
growth rate of the GNP might have been more than 2.8 or 3 percent
without a Great Depression in the entire world (probably also in a
"capitalist" Russia) but there are limits to rewriting and recalculating
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history. It is, however, reasonable to assume that Russia, without
decades of demographic ravages, would at the present time have a
population of 350 million.

If 1928 is used as the counterfactual starting point and abstraction
is made of the combined ministrations of Hitler and Stalin, the 1955
population could still have numbered 230 million or more. A much
larger population would have augmented the Soviet labor supply but
manpower in general was not a constraint on Soviet development;
unemployment (which affected at the beginning of Stalin's great leap
12 percent of the civilian labor force outside agriculture 10) dis-
appeared, but there existed (and still exists!) a significant under-
employment in factories and offices and on farms, not to mention the
atrocious waste of convict labor and their guards. The problem would
have been capital and also land resources because a larger population
(by 1955 about 20 percent larger than in reality) would have required
additional consumer supplies with a corresponding pressure on the
growth rate of the economy, disregarding the alternatives of either a
more efficient economic system or less military expenditures. But
enough of GNP fiction.

Rehabilitation in the late 1940s and the early 1950s profited from
foreign contributions with the result that the national product ex-
ceeded the domestic product by unknown but probably considerable
percentages.11 Lend-lease equipment added to the Soviet capital stock
long after its delivery. Lend-lease "pipeline" shipments (financed by
a U.S. loan of more than a quarter billion dollars), UNRRA deliveries
(some $200 million), reparations and restitutions from Soviet-occupied
countries (also trade on terms highly favorable to the U.S.S.R.)
provided annual supplements to the Soviet GDP until the mid-1950s,
if not longer. With the exception of the U.S. long-term loan for lend-
lease products in the "pipeline" and some Swedish credits the U.S.S.R.
did not obtain foreign loan capital worth mentioning. Stalin's sugges-
tion at the end of the war that the U.S. grant his country a $6 billion
loan (this would be more than $17 billion at present prices)-the U.S.

Government, in turn, pondered a $1 billion loan-came to nothing
as American-Soviet relations worsened. Nor did Stalin, despite griev-
ous shortages, part with one ounce of his gold treasure. (Khrushchev's
dislike of gold-he even frowned on golden wedding bands in his
fatmily-can be explained by his aversion against the old tyrant: it
may have contributed to his willingness to sell gold for grain, after
the 1963 crop failure).

The U.S.S.R.'s rapid postwar recovery took place otherwise under
untoward political circumstances for which the regime itself was
largely responsible. In the international arena the war had reduced
all 1nations except the U.S. and U.S.S.R. to secondary or marginal
status. U.S.-Soviet relations, not without friction even during the
wartime coalition, became openly antagonistic soon after victorv.

Following a brief demobilization-less comprehensive in the U.S.S.R.
than in the United States-, both nations began to rearm, this time

10 See Alec Nove, "An Economic History of the U.S.S.R.," London and Baltimore, 1969,
P. ii5.

" lBergoon, op. cit., p. 99. During the war the difference between national and domestic

produetion was large. For the year 1944 Bergson calculated that Western aid mar have

constituted 10-12 of the Soviet GNP.
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with each other in mind. In 1949 the Soviets exploded their first-
atomic bomb, in 1953 their first hydrogen bomb; missiles to carry such
bombs were developed. At the time Walter Lippmann wrote The Cold
War (1947) and in the years thereafter the U.S. faced policy options
including a naval blockade and armed convoys to Berlin, if not open
hostilities; under these conditions a cold war limited to diplomatic
moves and commercial controls spelled moderation.

Eastern Europe, which French Foreign Minister Barthou (mur-
dered 1934) had envisaged as a "sanitary cordon" against the
U.S.S.R., has now become the Soviet sphere of influene,1 2 but as early
as 1948 Yugoslavia broke with Moscow; other Communist countries
underwent gruesome purges, and after Stalin's death there occurred
disorders and rebellions. The Soviet political climate was stifling
until 1953. The despot petrified everybody but even his rule was not
monolithic, and as soon as he was gone, his lieutenants began to quarrel
among each other, while the population became restive. These politi-
cal conditions and events produced fluctuations in investment, defense
outlays, and consumption and, as a result, in the national income.

On a few occasions the regime was forced to show by word and
even by deed its immediate concern for the consumer. This was the
case in 1946 after labor morale had sagged alarmingly because little
had been done to alleviate living conditions; a poor crop in 1946 added
to the stringencies. The situation repeated itself more strongly when,
after Stalin's death, his successors feared "panic and disarray." Malen-
kov, for a while the new leader, felt constrained to increase the pur-
chasing power of the population as well as consumer supplies (a
difficult task after another poor crop). Inventories were released and
some imports financed. MNalenkov even proposed to downgrade the
sacred priority of heavy industry in favor of consumer manufactures.
This issue was seized by his colleague Khrushchev; in the name of
heavy industry he attacked and eclipsed Malenkov.

However, once firmly entrenched, Khrushchev changed his tune.
Facing the discontent of the population, he began to correct inequali-
ties in income distribution and to invest in consumption-oriented
branches, i.e., agriculture, housing, and consumer industries. His dy-
namism and buoyancy helped the regime to overcome the unrest
throughout the Soviet bloc (when sufficiently provoked, he relied on
rifles and tanks), but they also made him underestimate the time
required for improving living conditions. Moreover, he undertook
prestiae and power-oriented initiatives in the fields of space (missiles,
including Sputnik) and foreign policy (Berlin crisis, Cuba, Sino-
Soviet rift, aid to the Third World). and they proved to be costly. The
country could not afford guns and butter and economic growth.

During the Second World War the United States was able to operate
as "the great arsenal of democracy" because its machine-building in-
dustries had still been underutilized in the wake of the Great Depres-

T In March 1932 Die Neue Rundscbau, Berlin, published an article of mine entitled "Die
Tat gegen die Vernunft" (action against reasoni attacking a quasi-Nazi political movement
around a journal Die Tat (Action). I characterized its foreign policy plans in Europe as
"a program of expansion that pales the imperialist visions of the [first world] war" and I
continued: "The dreamers do not realize that such a breakup of Central Europe would give
the Soviet Union [then in the midst of the collectivization crisis] the role France played
at the time of Louis the Great In Europe, above all in the German Reich. while the con-
federated small states would become the satellites [Trabanten] of Moscow" (pp. 417-418).
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sion; at the same time it was possible to convert large consumer dura4
bles industries to arms production. The U.S.S.R. has always been in a
different situation. Soviet planning aims on principle at full utilization
of all resources; the plans tend to exceed what is humanly possible be-
cause leaders and planners know that enterprise managers counter the
plan's tautness by understating their capabilities and also by resisting
innovations that could interrupt their efforts at plan fulfillment and
bonus maximization. Consumer durables production, moreover, is still
modest in scope and was practically non-existent in Stalin's and Khru-
shchev's days.

As a result, every time it was considered necessary to step up the
production of military and space hardware, the rate of growth of
civilian investment suffered. On the other hand, civilian investment
began to boom once power-oriented procurement levelled off. This
"seesaw" was plainly visible in the last years before the German
invasion when the U.S.S.R. converted to a war emergency; according
to the calculations of Richard Moorsteen and Raymond P. Powell, net
investment in fixed capital declined from 27.9 billion (1937) rubles in
1936 to 19.5 billion for a larger territory in 1940.13 A similar seesaw
movement took place during mounting international tension (particu-
larly during the Korean war) before Stalin's death. Bergson presents
figures showing the share of gross investment in a GNP calculated
at current ruble factor cost falling from 30.9 percent in 1949 to 28.7
percent in 1952, while the share of defense, as recorded in the official
Soviet budget, rose from 10.6 to 12.7 percent.'

After the death of Stalin, his successors pursued for a while a policy
of d6tente, and in July 1953 the Korean war came to an end. For a
number of years Soviet military expenditures declined or remained
more or less stable. Thus, after a short interlude, the seesaw began to
operate with the rate of investment going up. The interlude took place
in 1953/54 when, as mentioned earlier, consumption was given a tem-
porary boost, chiefly by drawing down inventories. This explains the
dip in the share of investment, to quote Bergson's calculations, from
28.7 percent in 1952 to 25.5 percent in 1954, while household consump-
tion rose from 44.4 percent to 51.2 percent.

Bergson limits his use category "defense" to the amounts shown in
ithe official Ministry of Defense (with a small exclusion of some pen-
sions); he takes, of course, account of defense-related expenditures in
his use categories "government administration, including NKVI)" and
"communal services" (the latter containing outlays for R. & D. and
some military training). In 1950 the explicit defense budget was 8.3
billion (new) rubles, in 1955 10.7 billion. One can only guess at the
real costs of the U.S.S.R.'s defense efforts (some of them were borne
not by the Soviet people but by occupied or associated countries) ; they
may have amounted to roughly 11-12 billion (new) rubles in 1950
and to 13-14 billion five years later. These figures are meant to include
defense-related R. & D., the military police, and other items financed
from funds outside the Ministry of Defense budget.

' "The Soviet Capital Stock, 1928-1962." Homewood, III.. 1966, p. 358.
14 Bergson, op. Cit., p. 245.
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IV. DIGREssioN ox DEFENSE SHARE IN GNP

A. CIA'8 Revision of RubleSpending forDefenme

At this juncture I have to interrupt the chronological account in
order to introduce the recent revision of a major national income com-
ponent. I refer to CIA's recalculation of Soviet defense expenditures
in and around 1970, a recalculation that is bound to affect the assess-
ment of the Soviet economy over the past decades."5

In the absence of credible Soviet data on defense, Western scholars,
both in academic and government positions, have made estimates of
the real costs of the U.S.S.R.'s national security programs. In a paper
on "Value and Burden of Soviet Defense", I called this research,
somewhat facetiously, "an exercise in ineta-Intelligence". The analysts,
I added, "engage in the exegesis of obscure texts, guess at unexplained
residues, hunt after analogues, and indulge in assumptions. Research
on Soviet defense is the feast of the assumption''.16

The most laborious effort at estimating Soviet defense spending has
always been made by the CIA. On April 12, 1974, its Director, Wi liam
E. Colby, summed up its findings as follows: " * * * Soviet expendi-
tures * * * amounted to at least 25 billion rubles in 1973 * * * The
trend in ruble expenditures [since 1960] has been generally upward-
increasing at an average annual rate of about 3 percent." 17

Since then the CIA, analyzing "new evidence", has carried out a
"major upward revision". For the base year 1970 it estimates Soviet
defense spending, as defined in U.S. budgetary accounts, at 40-45
billion (1970) rubles. In contrast to Colby's 1974 estimate, the figure
excludes space activities not of a purely military character; they might
add 3 billion rubles. CIA's revised estimate for 1975 ranges from
50-55 billion (1970) rubles; in current rubles, taking account of a mild
inflation, the spending might be 10 percent higher. CIA also estimates
how the Soviets themselves "might account for their defense effort"
using "a broader definition," namely "45-50 billion rubles for 1970 and
55-60 billion rubles for 1975"."

CIA has also recalculated its series of Soviet defense activities ex-
pressed in dollars but this new appraisal is said not to alter previous
estimates of the U.S.S.R.'s military forces in physical terms nor does
it change more than marginally CIA's assessment of the dollar cost of
reproducing in the U.S. Soviet defense programs at American prices.

There were good reasons for believing that CIA's previous estimates
were low, though few specialists were inclined to go as high as the new
figures. It will be necessary to carefully examine the assumptions on
which the revision rests. Nobody needs to be ashamed of the remain-
ing uncertainties for if the U.S.S.R. has mastered one technology, it is
to keep facts secret. It is worth remembering that demographers all
over the world were made to believe that the Soviet population was 15-
20 million larger until the statistical handbook of 1956, breaking a

35 See two unclassified CIA reports, "A Dollar Comparison of Soviet and U.S. Defense
Activities," February 1976, and 'Estimated Soviet Defense Spending In Rubles," May 1976.
* le Published In the preceding volume of this series "Soviet Economic Prospects for the

Seventies,"June 27 1973, pp. 175-176.
17 "Allocation of Resources In the Soviet Union and China," Bearing before the Subcom.

mttee on Priorities and Economy In Government of the joint Economic Committee, Wash.
ington, D.C., April 12,1974, pp. 68-69.

18 Estimated Soviet Defense Spending in Rubles, p. 1.
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long silence, revealed the correct figure. Regarding defense spending,
the U.S.S.R. publishes annually only one single figure, namely the
budget total of the Ministry of Defense; it was 17.85 billion rubles in
1970 and 17.43 billion in 1975 with no distinction between planned and
actual expenditures. These are the outlays the Soviet leadership wishes
its own population and the world at large to believe, and it has
probably this published portion of its defense outlays in mind when it
proposes to effect international disarmament by reducing the defense
budgets of all nations by 10-15 percent.'9 If the handful of Soviet
leaders who are informed about the country's real military burden,
views them indeed as ranging from 55-60 billion rubles in 1975, it
would mean that they conceal no less than 70 percent of the total.
Somebody who is capable of understating that much is, of course, also
able to overstate statistics, if it serves a particular purpose.

The CIA has also revised the past growth rates for Soviet defense
spending. Colby, in his 1974 statement, referred to a chart showino
the ruble outlays for total Soviet defense (including civilian defense}
from 1960-73 pointing to "an average annual rate of about 3 percent.
You will note, however, that for the last few years ruble spending has
remained at essentially the same level"'.20 The new report says: "De-
fense spending in rubles is now estimated to have increased at an aver-
age annual rate of 4-5 percent over the period rather than 3 percent as
previously believed. During 1973-1975 it grew about 5-6 percent per
year . . .; 24 Expressed in dollars the average annual rate of increase
from 1965-75 is given at about 3 percent. 22 These growth data lead
back to the topic of this paper, namely the general development of the
Soviet economy in the third quarter of the century.

B. The Rising Cost of Ailitary Services

One reason supporting the estimated faster growth of Soviet defense
spending at constant ruble prices is an increased personnel cost re-
flecting improved living conditions in the U.S.S.R. In the first several
years after the war, Soviet soldiers were probably better off than the
civilian population, which ascended only at a slow pace from the abyss
of the war years. Between the death of Stalin and 1970, the base year
of the new defense estimates, Soviet consumption per capita rose pos-
sibly by about 4 percent per annum; if this is true, real consumption
per head of the armed forces must also have gone up considerably.
CIA's previous calculations underestimated the rising cost of military
pay and maintenance in the postwar period and, as the result, the
personnel outlays in the new base year and afterwards.

The statistics of military service costs pose two complicated prob-
lems. One arises from the subsidization of the service by the conscripts.
They are in general forced to serve at less than their opportunity pay;
as civilians they would earn more. The degree of subsidization on the
part of the draftee may change over time. In the US the price of the
personnel rose substantially after 1968 as the result of the decision to

19 The problems of financial verification of budget cuts for disarmament purposes arediscussed In detail by Franklyn D. Holzman in "Financial Checks on Soviet Defense Ex-penditures." Lexington-Toronto-London. 1975.
20 Allocation of Resources In the Soviet Union and China, p. 69.
- Estimated Soviet Defense Spending in Rubles, p. 1.
n A Dollar Comparison of Soviet and US Defense Activities, p. 2.



257

make federal pay comparable to pay in private sectors and later with
the transfer to a volunteer force. Soviet conscripts perform their duties
for little income (even considering some education they may receive
during their service). This does not rule out a change in the ratio be-
tween their upkeep and what they would have earned in civilian life,
though we may not be able to quantify the relationship adequately.

The second deflation problem is inherent in the valuation of those
many services that do not permit an appraisal of their productivity.
Output is simply determined by inputs. If a person who renders suc'
a service receives a rising income, the increase is eliminated through
deflation similarly to 'the increase in the price of a ton of wheat. In
other words, throughout the period under consideration the price of a
year of military service or of a ton of wheat is viewed statistically the
same as in the base-y'6a of the series. I am inclined to argue that while
a ton of wheat is the same at all times (provided the grain dealer is
an honest man), the soldier's services reflect the productivity gains
that enable the population to improve their living conditions. In fact,
the productivity of the armed forces (or shall we speak of their "de-
structivity?) is enhanced not only by their better equipment (as is
the workers' performance with more or better capital goods) but also
by the individual soldier's improved skill in handling weapons of
rapidly increased sophistication. If it were possible to separate that
part of the armed forces income that mirrors an inflation in the costs
of their upkeep (i.e., in the prices of their food, their clothing, etc.)
from the, increase that results from a general uplift in living condi-
tions, it would be possible to avoid what I consider an overdeflation of
the armed forces personnel costs. In this sense I feel that the personnel
deflator of American defense statistics overdeflates the personnel cost.23

By applying this deflator to the personnel category in the dollar series
of Soviet defense activities (i.e., by imputing a deflated cost of Amer-
ican personnel to their Soviet counterparts), CIA may have decelerated
the growth of personnel expenditures in dollars. This may explain in
part that in CIA's new dollar series the annual growth rate is only 3
percent in the average of 1965-75.

Correcting the ruble costs of the Soviet armed forces, CIA has
increased the personnel costs in 1970 to 8-9 billion rubles, i.e. 20 per-
cent of the total defense bill (adding civilian personnel in the armed
forces would increase the share to roughly 30 percent, which com-
pares with more than 50 percent in the U.S. Defense Department
budget). These costs appear in the national accounts twice. They form,
first, part of the consumption expenditures. The way the consumption
total is calculated, the difference between the previous and the re-
vised armed forces consumption should not increase overall con-
sumption; it would be at the expense of the civilian population and
would thus add to their defense burden, though only to a minute
extent.

Personnel costs enter the national accounts a second time as services
rendered bv the members of the armed forces. The difference just
mentioned would probablv increase the service sector of the economy
and thus the GNP as a whole, but the impact on the GNP would be

IIS deflqtors are discus-ed In "Mensnring Price Changes of Military Expenditures." US
Department of Commerce, BEA. June 1975.
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even smaller than the impact on civilian consumption. Thus it appears
that revision of the personnel costs could be reconciled after minor
changes with existing national income statistics.24

C. Efciency Decline in Soviet Armament. Industrie8?

A bigger problem are the "investments" of the military and space
establishment, i.e., the equipment procured and the facilities built
(these investments should not be mistaken for the investments in arma-
ment industries, which do not form a separate part of the defense
outlay since they are or ought to be amortized through a charge in-
cluded in the price of equipment and structures purchased). "Invest-
ments" are said to absorb about 40 percent of the total Soviet defense
bill; 5 if the equipment and facilities bill of military and space R & D
were added, the proportion might rise to 50 percent. (In the U.S.
"investments" form 23 percent of the DOD budget.)
--CIA's method of evaluating Soviet defense "investments" consists

in listing the physical units observed or otherwise calculated and then
converting them for its series of dollar values at American prices for
corresponding 'items or, for its ruble series, by assessing their ruble
costs either at Soviet ruble prices wherever available (these prices
refer chieffly to civilian items of a similar character) or by translating
the American prices into rubles with conversion rates for individual
products. Such pricing efforts are hazardous; the ruble prices as well
as the dollar-ruble conversion rates may. be wrong or outdated. Recent
evidence on ruble as compared to dollar prices seems to indicate that
many Soviet procurement prices are higher, even much higher than
previously assumed. This raises a problem going beyond the defense
sector and affecting our assessment of the Soviet economy as a whole.

In my contribution to the previous JEC volume on the Soviet
economy I wrote:

We do not know whether In an economic sense 'Soviet output of defense and
space goods is as efficient 'as American production; the record probably varies
from industry to industry and may well be below U.S. standards in general (with
cost overruns here and there). What counts in this context Is the relative
efficiency of the defense sector In comparison to the civilian economy. The
defense and space sector is effective because its customers (i.e.. the military)
'know what they want (although that does not necessarily mean that what they
want is the right thing technically and strategically). The customers are also
powerful enough to assure the producers a sufficient supply of managerial,
scientific, and technical talent and skilled workers, as well as materials and
equipment, and they watch the use of all these choice inputs with the aid of
local representatives. Even with this outpouring of skilled men and expensive
material, the share of defense in the GNP is as low as it is * * * because the
civilian economy and. in particular, its consumer-oriented branches are extraordi-
narily wasteful and, therefore, absorb a large share of the total national
.product."

Insofar as the new dollar-ruble conversion ratios are correct, they
indicate that the gap in economic efficiency between Soviet civilian
and military production was never as wide as previously assumed or,
what is more likely, (as later calculations on Soviet defense expendi-
tures 'during, the past 15-25 years will show) that the gap has nar-

24 CIA has published a thorough study of "U.S.S.R.: Gross National Product Accounts,
i970" November 1975.

25 Estimated Soviet Defense Spending In Rubles.
26 Soviet Economic Prospects for the Seventies, p. 195.
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rowed to the disadvantage of the armament industries. The latter
alternative could be explained as a slow process due to the following
circumstances:

First, the increasing sophistication of modern weaponry and of the
methods used in their production has challenged Soviet industry to a
competition that it seems to have met-not without difficulties-tech-
nologically but not economically. With little help from the advanced
West, it has persisted in the arms race by spending inordinate amounts
of resources.
* Second, the regime has not been able up to now either to reduce the
demands of its military men or to reform the armaments industries.
And indeed, individual leaders depend on the tacit approval of the
military leadership, which might shift its allegiance from one political
figure to another. At the same time they are all united in their pursuit
of planetary power status for their nation.

Third, in the days of Stalin, frugal ways were inevitable but with
a modest degree of affluence and less repression, the stress on thrift
must have weakened. In this context it may be recalled that Ustinov,
who has recently become a Politburo member, had once been blamed
by Khrushchev for permitting cost overruns.

Fourth, every command economy has a Siamese twin: a "second
economy". The sibling lives by circumventing the commands of his
brother, either illegally or extralegally. There are indications that the
"second economy" has been growing throughout the last decades, and
its modes of behavior mav have influenced the spending habits of the.
military-industrial establishment .2

D. Imrplications of the Revised Defense Estimate for the ANational
Accounts

*While the impact of the revised personnel cost estimate on civilian
consumption and GNP may be disregarded, a greatly increased bill
for military and space "investments" is not easily reconciled with
estimated Soviet national accounts or machinery output and alloca-
tion. The new figures imply a reduced volume of capital goods avail-
able for the entire economy, for civilian purposes in general, and for
consumer-oriented purposes in particular. Either these civilian indus-
tries are slightly more productive than thought-offsetting the lower
efficiency in the armament industries-, or the growth of industrial
output was lower than calculated-and likewise the series representing
the output use-, or revision of the military procurement prices has
overshot the mark, possibly because of too drastically revised dollar-
ruble conversion ratios.

2! In the context of this paper the rnestion arises as to how the "second economy" affects
the GNP level and Its growth. GNP estimates are precarious under any circumstances;
thevy would become even more brittle If Illegal and extralegal activities were Imputed. In
1979 Murray. Seeger (writinc In the Washinaton Post of October 21, 1975) reported "West-
ern exnerts" as estimating that "the unofficial sector of the Soviet economy . . . amounts
to ct least 25 percent of the official econony-and perhcTis as much sn 50 percent of the
total output." (See also my "Planetary Product In 1973", p. 16). This apnears greatly
exaggerated. Mere transfer payments have to be excluded from the GNP total In any case.
Bribes may expedite transactions but do not add In themselves to the national product.
However, the "second economy" also creates goods and services. But much of this output
Is already Included In the first economy because as-It Is accomplished on time paid for by
the government and by using plant, equipment, and materials meant for officially planned
pursued. Output-truly additional to the GNP as estimated may still be larger In size as a
percentage of the official GNP In comparison with what we may call the disservice Indus-
tries of the West (such as output of and traffic In. Illegal narcotics).
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National account estimates for the years preceding the new base
'year for the defense outlay are faced with the following alternative:
if the defense totals for the past are increased in line with the figures
for 1970, their share in the GNP must have been by far higher, prob-
ably at the expense of investments; if the defense values for past
years are retained, the rate of growth of defense must have been much
steeper. This statement refers to growth rates in rubles; there is no
reason why ruble growth rates should not increase faster than growth
rates derived from dollar prices. The latter reflect a fairly high capa-
bility of American industry to reduce unit costs (after deflation on
purely monetary grounds), while the (deflated) ruble costs-if we
adopt the new estimates-must have skyrocketed. A few rough calcula-
tion's will illustrate this quandary.

Let us start with the 1970 defense estimate of 45 billion 1970 rubles,
including civilian space, and work back to 1960 by applying to the
1960s the rate Colby mentioned in 1974 ("about 3 percent" for 1960-73,
levelling off "in the last several years"; thus I will use an average rate
of 31/2 percent). This yields a 1960 defense total of 31.8 billion rubles
at established 1970 prices or 28 billion at 1970 factor cost. GNP rose
in the ten-year interval by close to 51/½ percent per annum. The 1960
GNP would amount to 227 and 203 billion rubles at established 1970
prices and at factor cost. The share of defense in the GNP would be
14 percent. If we lower the defense total for 1960 by roughly 10 percent
in order to deflate them from 1970 to 1960 prices and compare the
result with Abraham S. Becker's GNP total in 1958 or 1964 prices, the
share in GNP would climb to 15-16 percent. Becker himself "concluded
* * * that the total military effort could not have absorbed more than
about a tenth during the SYP [Seven-Year Plan] period, and one
3nav reasonably assume that the period increase in relative weight was
confined to a few percent of GNP".2 8 William T. Lee. in turn, esti-
-mates the national security expenditures in 1960 at 15.5 billion rubles
:at established 1960 prices or 8.5 percent of a GNP of 178.9 billion
rubles (the latter figure being very close to that of Becker) .29 Stan-
'lev H. Cohn's share of defense in the 1960 GNP ranges, depending on
This assumptions. from 8.4-9.2 percent, ratios similar to CIA's former
estimates.30 In sum, if the level of defense spending in the 1960s is
increased in line with CIA's new estimate, the share of defense in the
GNP rises considerably.

If, on the other hand, we adopt the defense estimates of the three
authors quoted above (Becker roughly 181/2. Lee 15.5. Cohn 11.3 billion
all at established prices of 1960 or thereabouts) and compare them
with 45 billion for 1970, we arrive at annual growth rates for defense
spending of more than 9 percent for Becker, 11 percent for Lee, and up
to 1.5 percent for Cohn. Ruble deflation would reduce these rates bv
slightly over 1 percent per annum. The rate of increase would still
be much higher than CIA's 3-4 percent.

Extrapolating the series through the 1950s. we arrive at the follow-
ing figures: CIA's new defense estimate carried back to 1960 as indi-

2 'Soviet National Income 1958-1964,"' Berkeley and Los Angeles 1969, p. 267 and
Tables K-1 and K-2.

`9 "`ovIet Defense Expenditures for 1955-1975," draft report for GE "Tempo", July S1,
1975. Table 2-4.

1e "Economic Burden of Defense ExpeOditures", In Soviet Economic Prospects for the
Seventies, pp. 158 and 1600.
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cated above and reduced by 15 percent to obtain a 1950 defense total,
implies a share of 22 percent of a GNP calculated along the lines of
CIA's 1970 estimate. The share would rise to 36 percent if we were
to substitute Bergson's figure for 1950.

Bergson's 1950 defense estimate, limited to the explicit defense
budget. was less than 8 billion rubles at factor cost (75.6 billion old
rubles) or 10.9 percent of his GNP figure.31 Assuming an overt and
covert defense outlay (including the funds spent on nuclear bombs
etc.) of 11-12 billions rubles, we would arrive at a share in Bergson's
GNP of 16 percent (remembering, however, that some of the cost was
borne by Eastern Europe). The real growth from this defense total
to the one for 1960 derived with the help of CIA's new estimate would
be 8.3 percent per annum. In other words, much work remains to be
done to fit the revised data into existing national account series.

Bringing out the arithmetic implications of much higher defense

figures for recent years does not invalidate the new evidence for the
revision, and even if the evidence should have produced an overstate-
ment, the old series was definitely too low. A degree of revision of the
dollar-ruble conversion ratios, however, has under any circumstances
implications for the calculation of the GNP in dollars (and here one
must add that these dollars are geometric mean dollars in contrast to
the dollar used to value Soviet defense at straight American prices).
Lowering the value of the ruble as compared to.the dollar for a large
portion of the U.S.S.R.'s GNP (it is now believed that Soviet defense
"investment" is absorbing not 10 percent but almost 20 percent of the
output of Soviet industry" 32, i.e. not less than 8 percent of the GNP
at established prices), reduces the Soviet-U.S. GNP ratio. For this
reason as well as for others that I set forth in the latest issue of my
"Planetary Product" 33, I have decided to stay with my GNP series in
dollars. For recent years its level is about 11 percent lower than the
corresponding series of CIA; the growth rates are also slightly lower.

V. FAST GROWTH AND DECELERATION, 1955-75

A. Successes Breeding Their Own Reversals

In 1954, the year of Khrushchev's ascent, the Soviet-U.S. GNP ratio
was close to 36: 100 34; it grew to 44: 100 by 1958 and remained in this
neighborhood until the late 1960s. Between 1954 and 1958 the United
States increased its GNP by an average annual 2.4 percent, the
U.S.S.R. by an estimated 7.8 percent. The difference in growth had
to do (leaving aside the particularly good harvest weather favoring
the U.S.S.R. in 1958) with policies.

The United States, after minor recessions in 1949 and 1954, slid into
an intense contraction between 1956 and 1958. The U.S.S.R., after

n Bergson, op. cit., p. 150.
32 Estimated Soviet Defense Spending In Rubles, p. 10.
as -The Planetary Product In 1974". pp. 38-39. (On p. 39. lines 6 and 14 USSR should

read US, as the context makes obvious.)
M As mentioned before, the base year for the Soviet series Is 1955 with a Soviet-US ratio

of 36.4: 100. Bergson, using slightly different methods, arrived at a geometric mean of
34. i100 for the same year (in "International Comparisons of Prices and Output," edited
lhr D. J. Daly, Studies In Income and Wealth, National Bureau of Economic Research. New
York and London. 1972). Morris Bornstein ('Comparisons of the U.S. and Soviet Econo-
nIIIs.' JEC. 1959) had a 37.8 : 100 ratio. Given the problems Inherent on both 6ides of the
comparison, the difference is small Indeed.
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completing its reconstruction in the early 195Os and enduring changes,
in leadership, entered a boom period sparked by accelerating invest-
ments, by an expansion of the crop acreages, and by a better labor
morale resulting from slowly improving living and working condi-
tions. The increase in fixed gross investments between 1954 and 1958
is estimated at 13-14 percent per year. The seesaw operated in those
years in favor of the civilian side; a curtailment in real defense out-
lays up to 1959 enabled the economy to step up its investments and to
grow by large percentages (reduction of the armed forces in the sec-
ond half of the 1950s helped increase the civilian labor force). If
during those years military activities were camouflaged as investments,
the amounts could not have been large. Value added in agriculture
increased between 1954 and 1958 by almost 9 percent per annum, re-
markable even though we compare a mediocre and a good crop year.

The achievement in agriculture was due to a small degree only to
a larger input of manpower (the rural population-actually growing
between 1954 and 1957-still comprised more than half of the popu-
lation). It was chiefly the result of greatly increased investments in
agriculture (they grew by an average 8.8 percent from 1954-58) and
of a unique expansion of the acreage under crops. The acreage in-
creased from 1953 to 1958 by about 95 million acres or one fourth of
the land cultivated at the beginning of the campaign; the addition
represents almost one third of the land now under crops in the United
States. Khrushchev's hopes were high indeed; for 1960/61 he promised
a meat production of 20-21 million metric tons; the official output fig-
ure for 1961 was 8.8 million! But the leadership -was keenly aware of
the population's desire for a diet in a line with modern standards, and
Brezhnev made Khruschev's meat program his own. Output in 1975,
including some emergency slaughtering after a poor crop, was about
15.2 million tons.

The successes during the mid-1950s bred their own reversals. The
Virgin Lands District in the East, Tselinnyy Krai, proved to be a far
cry from what Khrushchev had expected. The transfer of machinery
and labor from Western to Eastern areas was not only costly in itself
but opened resource gaps in factories and on farms thus despoiled.
Worse still, after a few good crops, the virgin lands, as had been pre-
dicted, began to suffer from erosion and weed infestation. Khrushchev's
crash program in the chemical industries, aiming above all at larger
farm supplies, deprived other industries suddenly of vital investment
funds, while chemical equipment-often imported. at the cost of scarce
foreign exchange-went to waste in plants unfit to absorb it. (East-
ern Europe was induced to imitate this "orgy in investment", as a
Polish economist put it.)

Thus Stalin's great leap was emulated in Khrushchev's little leap.
The rapid growth of those years-in stark contrast to American
recessions-and the sensational launching of the two Sputniks in 1957
made Khrushchev "dizzy with success." He discovered the propa-
gandist value of "growthmanship" on the .domestic and international
scene and challenged the United States to an economic and tech-
nological race. He also embarked on a series of assertive and aggressive
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moves in foreign policy (from Berlin to Cuba), and they, together with
the worsening conflict with China, required additional military prep-
arations. Larger defense procurement, becoming noticeable in 1959,
reversed the seesaw. The rate of investment incrase declined to about
7 percent in the last six years of Khrushchev's stewardship, i.e., half the
rate achieved in the first years of his rule, and here one cannot suppress
the suspicion that some of the new investment was in reality "invest-
ment" in the military sense.

B. Comnmon Features of the Khrushchev and Brezhnev
Administrations

The developments of the Khrushchev era, aside from their historical
interest, are relevant for the post-Stalin time as a whole, both in omis-
sion and commission. Khrushchev's successors have made him an
"unperson", but they have followed his policies. Khrushchev did not
alter the inherited economic system; on a trip to India he said (on
November 24, 1955) in his inimitable style: "We tell the gentlemen
who are expecting the Soviet Union to change its political program:
Wait for pigs to fly". Nor have his successors tampered with the
essentials of the economic system this would not only run counter to
their ideology but would have stirred up political and economic
troubles until a new setup, whatever it might be, had proven itself.

The market has remained out of favor as a guide to resource allo-
cation (though it is quite lively in the "second economy"). "Moral
incentives" are extolled (if only because they are not inflationary),
but "material incentives" cannot be avoided since they appeal to the
old Adam Smith in the Soviets. Planning without the benefit of market
prices is usually overambitious and sometimes overcautious; *the
recent Ninth Five-Year Plan (1971-75) was not much better than
Khrushchev's plans. Khrushchev rooted for corn and chemicals;
Brezhnev and Kosygin campaign for computers; there is nothing
wrong with either* product except when forced upon the economy.
The specific incentives operating in the Soviet economy induced waste
of capital, labor, land, and materials in the days of Khrushchev; they
still do.35 Khrushchev-in the .spiiit of Lenin and Stalin-expected
technology to cure the system's shortcomings; he entertained the
naive belief that technical and organizational innovations created in
Western societies to answer their requirements, would enable the
U.S.S.R. to "catch up and overtake" the United States; his successors
take the same approach. Khrushchev replaced economic reform with
administrative reorganization; his successors do the same, though with
less abandon. Khrushchev amalgamated .farms and industrial enter-
prises, as do his successors; bigger is better in Khrushchevian as in
Brezhnevian philosophy.

But while the system has been preserved, there has been a major
change both in research allocation and in income distribution ever since
Khrushchev took over. The new allocational policies are evident not
so much in the overall use pattern of the GNP as in the direction of
investments. The share of household incomes, including benefits from

5 The late Finance Minister Zverev, to mention just one complaint demanded In Decem-
ber 1955 "stricter controls over investments.. . . to put an end to the squandering of
material and financial resources." In 1961 Khrushchev made Kosygin a special trouble
shooter to prevent further dispersal of investment funds"; they are still dispersed.
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public funds for education. health care, etc., has remained in the
postwar U.S.S.R. between 55 and 60 percent (it fluctuates in the
United States between 65 and 70 percent of GNP).

The share is kept low by appropriations to the military and also
by the lobbying of those who advocate growth in the interest of the
country's and their own power (Khrushchev talked of "steel eaters")
and of ideologists who oppose "consumerism" for everybody except
themselves and their equals. However, with a twenty-year GNP
growth by 51/2 percent per annum and a population growth of only
1.4 percent, real per capita consumption must have risen by approxi-
mately 4 percent a year, even though the share of consumption as a
whole in the GNP may have declined some. (Monetary incomes have
increased more rapidly, producing the problems of suppressed infla-
tion in the form of fast growing savings deposits and cash holdings, of
waiting lines and lists for consumer supplies, and of funds circulating
in the "second economy".)

The only effective way to provide consumers with more supplies
(aside from an occasional release of government stocks or imports)
was through investments in sectors producing consumer goods and
services and industries building machinery for the production of
consumer goods. This was done throughout the Khrushchev and
Brezhnev administrations by investing in agriculture and farm supply
industries, in residential construction, and-to a lesser degree-in
consumer durable industries and in service industries.

Khrushchev's major achievement in the economic, field was his in-
come policy. Peter Wiles said of "the statistical record since Stalin
... I doubt if any country can show a more rapid and sweeping prog-
ress toward equality".36 This appears somewhat overdrawn, but Khru-
shchev's measures amounted indeed to what may be called his New
Deal. He released large numbers of labor camp inmates; he raised
the incomes of the peasants who. convicts apart, had been the under-
dogs of Stalin's rule; he bettered the miserable lot of the pensioners:
he improved the very low wages of unskilled workers as compared
to the worker aristocracy; and he endeavored to put a lid on the elite
incomes. His initatives were dictated, above all, by political and social
necessity. A narrowing of the wage differentials made also sense in a
population which by then had reached a modern level of general and
technical education (in fact, such a wage reform was initiated shortly
before Stalin's death). Brezhnev and his associates have continued
Khrushchev's social policies. The question must be raised but cannot
be answered whether in recent years affluence at the top has increased
perhaps in the context of the "second economy," or whether repression
of dissidents has added to the number of penal workers. This is
another area of Soviet secretiveness.

In the United States the 1960s opened and ended with a contrac-
tion; otherwise they were economically good years with the available
resources on the whole fully utilized, if not overutilized. Whatever
had been taught in the 1930s about the "mature economy" and its
tendency toward stagnation, 'the decades thereafter have brought an
intense material progress (which is continuing). This expresses itself
in the indices used to compare the GNP at the beginning and the end

1n "Distribution of Income: East and West," Amsterdam, Oxford, New York, 1974, p. 25.
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of a time series In this report the American GNP is deflated in 1958
dollars. The average annual growth rate from 1960-70 was 4 percent
p.a. If we apply the new deflator using 1972 dollars, the rate dips.
to 3.8 percent. This reflects the Gerschenkron Effect, namely the slower
growth of groups of products such as machinery as well as of the GNP
if expressed at last-year prices (i.e., with a Paasche index) instead.
of first-year prices (i.e., a Laspeyres index). The intensity of the
effect (two tenths of 1 percent per annum 37) in such a short period-
indicating rapid innovation-is the more remarkable as it is counter-
acted by the inclination of the country to use its increasing affluence
on larger quantities of products that rise in price, namely services.

If the Communist campaign for economic and political supremacy-
astir not onlv in the USSR but also in the PRC and other countries.
of the same type-was hubris, the "interdependent" American reac-
tion was also hubris. It attempted to carry out bold welfare programs
in combination with a global political and military role and the con-
quest of space. Between 1961 and 1966 the GNP grew at an average
rate of close to 6 percent. Toward the end of the decade growth came
temporarily to a standstill.

Khrushchev was at his pinnacle in 1958. This was also a good
crop year; the Soviet GNP grew by more than 10 percent. Five years
later, with a rather poor crop, despite-or perhaps because-of his:
exertions, the GNP growth rate was little more than 2 percent. Khru-
shchev's agricultural policy was only one of what his successors called
his "hare-brained schemes", and in 1964 he fell from power. The two
years just mentioned were, of course, exceptional. But while growth
had been 7.8 percent in the yearly average between 1954 and 1958,.
it was only 4 percent between 1958 and 1963. Or, if we insist on five-
year intervals. 5.9 percent in the second half of the 1950s and 5.1 per-
cent in the first half of the 1960s.

The slowdown had many causes. International tension increased
both between the U.S.S.R. and NATO and the U.S.S.R. and the PRC.
Military and space expenditures rose signfiicantly; the official Soviet
defense budget mirrored the increase, if not accurately, yet on pur-
pose; it rose from 1957 to 1963 by an annual 7.3 percent per annum
(from 9.1 to 13.9 billion rubles). Cohn estimates the annual increase of
7.8 percent, Lee at 10.2 percent.

At that time the seesaw was in full. swing: the growth rate for in-
vestment in fixed assets fell from 13-14 percent between 1954-58 to
less than 7 percent 1.958-63. or, if there was an as vet undetected trans-
fer from investment to defense, bv an even smaller percentage. At any
rate, capital inputs decelerated. Land inputs had already levelled off
when the virgin lands program had been carried through; in later
years land, had to be withdrawn from grain production. Labor input
was under the, pressure of several developments: the low birth rates
of the war years reduced temporarily entries into the labor market;
agricultural employment, which had risen during the virgin lands
campaign, declinedbut slowly: the armed forces were strengthened in
the vears of international tension; and just in 1960 Khrushchev felt
obliged to order a further reduction of the workweek. Comparing the

37 See John Musgrave's Illuminating article "Alternative Calculations of Constant-Dollar
GNP" In "Survey of Current Business," September 1974, p. 6.

73-720-76 20
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,second half of the 1950s with the first half of the 1960s (and keeping
in mind that the figures are not precise), we find that the annual
growth rates of the capital stock (not to be confounded with invest-
-ment) fell from 11 to 8.6 percent and of the hours worked from 2.3 to
1.9 percent; the increase of land was insignificant; and the combined
factor productivity dipped from below 2 percent to little more than
1 percent. Crop troubles aside, the acute disappointment of the leader-
ship (with or without Khrushchev) was caused by the military-civilian
seesaw, which complicated planning and management, or, on a more
general plane, by vagaries and inconsistencies of Khrushchev's do-
mestic and foreign policy which worsened the perennial shortcomings
-of the Soviet economy.

Each Soviet leader features a peculiar style. It is influenced by his
character and by the circumstances he encounters, including the person-
ality of his predecessor from whom he may wish to differ. Khrushchev
faced restive subjects at home and in the Soviet orbit and saved the day
for the regime by moving toward -less despotism, greater legality, con-
sumer-oriented measures, and a degree of income redistribution. His
flamboyant folksiness, in sharp contrast to Stalin's remote-control
regime, helped him and his task for a while. Zigzagging between in-
novative and standpat policies, he went as far as he dared and, as his
disgrace shows, farther than advisable.

The Brezhnev administration, increasingly Brezhnev's own show,
has tried to act deliberately in a decorous and steadfast manner; in its
first years the new administration was almost drab. But, as mentioned
before. Brezhnev and his colleagues and lieutenants have followed
Khrushchev's basic design. They tinker with the system but do not
change it, they hope to overcome its obvious shortcomings through the
latest (read: U.S.) technology; they provide the wherewithal for
Soviet superpower; but, directly and indirectly, they have also done
much to push consumer supply, particularly in their expensive agricul-
tural policies; and they have continued Khrushchev's income policies.

C. The Combined Effects of an Inegoient System and a Heavy Defense
Burden

The endeavors of the new administration resulted in a minor increase
of the GNP growth rate during the second half of the 1960s: about 5.6
percent per annum as compared to 5.1 percent in the preceding five
years, but not quite the 5.9 percent of the years 1955-60. There was a
slight increase (to 2 percent per annum) in man-hour inputs (reflect-
ing the higher birth rates after the soldiers had returned from the
great war), a temporary withdrawal of land from crop cultivation
(minus 0.3 percent), and a levelling off of capital stock accretions from
8.6 to 7.5 percent p.a. The growth rate for new investment in fixed
capital assets accelerated from little over 6 percent to 7.6 percent p.a.
and the share of investment rose by another 2 percentage points -(fixed
investment to 24 percent, total investment to 27 percent of GNP).
Factor productivity appears to have increased from a low 1.2 percent
to a still mediocre 1.5 percent increase per year.38

3s See the very useful CIA publication "iiandbook of Economic Statlstica 1975," August
1975, pp.. 45-47.
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The year 1970 brought the USSR a good crop (after three years of
modest results), while the United States was again in recession. Soviet
GNP grew by perhaps 7.9; U.S. GNP, depending on the de-
flator, by 0.4 or 0.3 percent. The GNP ratio, which had remained
around 44:100 throughout the 1960s, increased to almost 50:100. In the
following five years, marked by inflation, currency troubles, the "oil
crunch", and recession, the American GNP rose by only 2.5 percent
p.a. Soviet growth during those years is estimated (perhaps overesti-
mated) at 31/2 percent p.a. The difference spells a 1975 Soviet-U.S.
GNP ratio of close to 53:100. With business improving in the U.S. and
the crop outlook mediocre in the U.S.S.R., the ratio is bound to dip in
1976.

Soviet planning has always been tempted to magnify the leadership's
goals and to substitute excessive enterprise targets for what is lacking
in the Soviet system, namely the incentives of market competition. The
Ninth Five-Year Plan 1971-75 was among the more ambitious plans;
in fact, it was somewhat "hare-brained". The plan predicated its ful-
filment on very high productivity gains, in particular on a by far more
economical utilization of capital and materials, to compensate for
small increases in manpower. In the end factor productivity in the
economy as a whole improved hardly at all during the years of the
plan. Gregory Grossman, by calling his sagacious analysis of the Ninth
and Tenth Plans "An Economy at Middle Age" aD suggests a "slowing
,down" of "the whole economic organism", but I feel uncomfortable
-with such metaphors. Economies are not organisms; they do not age
and, what is worse, they do not mature. They may operate under in-
efficient institutions; they may experience bad luck (two poor Soviet
harvests in five years); they may also endanger their expansion by
growth-hampering changes of the original policies. This takes us back
to the defense issue. The U.S.S.R. claims to have fulfilled (or almost
-fulfilled) under the 1971-75 Plan its programs for fixed investment
with the planned growth of 7.2 percent p.a. and for heavy industry
output with a 7.7 percent increase. Both rates are probably price-
inflated but the investment volume may also be overstated on account
of investment in military hardware procured from the output of heavy
industry. Furthermore, it is possible that labor stringency was wors-
ened as a result not only of foreseeable demographic developments
'but also because of unanticipated military demands.

D. Long-Term Record of the Soviet Economy

Looking at the economic growth of the U.S. and U.S.S.R. over
periods o f varying length, I must refer again to the intrinsic difficulties
.of comparisons between countries and periods with different economic
~structure. I wish to express in particular the suspicion that estimates
of American growth may understate, of Soviet growth overstate the
real rates. To mention one single reason: services, understated because
for most of them output is determined by inputs with insufficient at-
'tention to productivity gains, have expanded as a share of U.S. GNP
from 31 percent in 1950 to 47 percent in 1975; in the U.S.S.R. the 1970
.share was 25-30 percent at factor cost, 15-20 percent in established

IS In "Problems of Communism," March-April 1976, p. 18.
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prices with only moderate changes in the share over the years. The
difference in weight of the service sectors tends to depress the United
States growth figure relative to the Soviet rate.

These caveats counsel that the persistent and increasing growth
advantage of the U.S.S.R. over the U.S. may to a degree be purely
statistical. Nevertheless, a difference remains in reality and must be,
attributed to the more massive application of labor, capital, and land
in the Soviet economy not withstanding their lower productivity in
the U.S.S.R.

Between 1913 and the present (over some sixty years the fluctuations
of recent years do not influence the rates) U.S. dNP growth was about
3 percent per annum as against 3.4 percent on the other side. The result
was a change in the Soviet-U.S. GNP ratio from 39:100 in 1913 to
about 53:100 in 1975. Both countries experienced times of troubles but
there is no doubt that invasions and civil war did more damage to the
U.S.S.R. than the Great Depression to the U.S. Growth interruptions
lead, of course, to correspondingly rapid recoveries afterwards.

Such an upswing took place in the U.S.S.R. in the years after the
Second World War. Between 1948 and 1974 (here I leave out the
unusual year 1975), the Soviet annual growth rate was an annual 5.9
percent; it was 3.6 percent in the U.S. Making 1950 the base year
reduces the rates to 5.3 and 3.5 percent. In later years Soviet growth
decelerated and U.S. growth accelerated: in the period from 1960-74
the U.S.S.R. experienced a growth of 4.9 percent p.a. and the U.S. of
3.8 percent (1960-69 alone: 5.1 versus 4.6 percent). The first half of the
1970s were problem years in both countries with a growth of 3.5 per-
cent there and 2 percent here.

Turning to' labor inputs and keeping in mind that between 1950 and
1974 the populations rose by 1.4 percent in both countries, civilian
employment increased by 1.9 percent in the U.S.S.R. and by 1.5 percent
in the United States. Since output rose faster in the U.S.S.R., real
output per person engaged in production moved up by about 3.3 per-
cent in the U.S.S.R., by 2.9 percent in the United States. Growth in
fixed capital per person employed is most difficult to compare. The
growth rate for the United States is 2 percent p.a., for the U9S.S.R.
tentatively 6-7. percent p.a., with gross capital data on the lower. net
capital data on the higher end of the range. Land under crops increased
from 1950 to 1971 (the latest U.S. census year) by 'an average annual
1.7 percent in the U.S.S.R.; it declined in the United States by 0.5
percent (but has been on the rise again in recent years). All these
estimates are precarious but all of them point to the fact-and this is
a fact-that the Soviet output performance is the result of very heavy
inputs with a worsening relation between Soviet output and input.
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I. INTRODUCTION

This paper presents indexes of GNP of the USSR, constructed by
the Office of Economic Research (OER) of the CIA." They are the
preliminary results of a major revision of the indexes which OER/CIA
1has calculated and used for many years. The indexes follow the US.
definition of GNP and are based on component indexes that are, for
the most part, base year weighted quantity indexes.2 The index of
GNP is broken down by both sector of origin and by end use.

II. SOVIET GNP FROM 1950 TO 1975 IN 1970 PRICES

A. GNP Excluding Weaponm

The indexes of GNP and its components (excluding weapons pro-
duction) by sector of origin are shown in Table 1 below- and average
annual rates of growth by five year periods are shown in. Table 2.
The industrial component excludes production of strictly military
goods, that is, weapons, weapons systems, and their components, but.
includes items of common use, e.g., trucks, tractors, fuel, and uniforms.
sold to the Ministry of Defense. Defense services, the cost of military-
manpower, is included in the services component, military research
and development is assumed to be mostly included in the science in-
dex, and various other purchases by Defense are presumed to be in--
cluded in transportation, education, health, etc. However, the produc-
tion of prototype equipment, of which new military equipment would
be by far the most important, carried out by industrial enterprises of
R&D institutes, is not included in the aggregate. Thus, the growth in-
dex purports to measure aproximately all production except military,
equipment, both prototype and procurement models. 3 The weight for
machinery production and industry is correspondingly reduced.

I The number of analysts who have contributed to the construction of the Indexes is took
large to list. However, Douglas Whitehouse and Ray Converse, who have borne the main
burden of assembling the indexes and estimating many of the components deserve special
mention. The agricultural index is taken from the paper on agriculture by David Carey in
this volume and is an update of the index published by Douglas Diamond and Constance
Krueger in past Joint Economic Committee volumes. The consumption index and its com-
ponents are those presented by Gertrude Schroeder and Barbara Severin in this volume.

The 1970 GNP weights have been published in CIA, U.S.S.R.; Gross National Product
Accounts, 1970, Research Aid, A(ER) 75-76, November 1975.

a The indexes are, to various degrees, incomplete. In particular, the Industry index is
based in part on sample data, with the least complete coverage in chemicals and machinery.
see Rush V. Grenslade, Industrial Production Statistics in the U.S.S.R. in Treml and
Hardt, Soviet Economic Statistics, Duke University Press, 1972.
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1950 1951 1952 1953 1954 1955 1956 ' 1957 1958 ' ' '1959 '1960 1961 1962

Industry.
Ferrous metals.
Nonferrous metals ----------
Coal -- -----------------------------------
Oil and gas --------------------------
Electric power
Civilian machinery
Chemicals.
Forest products
Paper and paper products
Construction materials.
Light industry
Food industry

Construction.
Agriculture -----------------
Transportation - . -.----------.----
Communications --. --
Trade
Services o

Gross national product

Industry.
Ferrous metals
Nonlerrous metals.
Coal.
Oil and gas ----
Electric power.
Civilian machinery.
Chemicals
Forest products .------------.
Paper and paper products .
Construction materials-
Light industry.
Food industry.

Construction
Agriculture.
Transportation-
Communications.
Trade-
Services '-

Gross national product-

21.6 23.8 26.0 28.8 31.8 ' 35.2 38.3 41.5 45.7 49.9
21. 5 24.6 27.6 30.1 33.3 36.6 39.6 42.0 44.7 49.5
18.2 20.7 23.3 26.0 28.5 33.4 35.4 37.4 39.4 42.6
39. 5 42. 8 45. 6 48.1 52.4 59.0 64.6 69.6 74.6 76.9
12.1 12.5 15.1 16. 9 19.0 20.9 25.4 29.6 33.5 38.0
12. 5 14.2 16. 2 18. 3 20.5 23.1 26.0 28.5 32.0 36.0
17. 8 17.8 19.7 23. 6 25.2 28. 5 31. 5 34.9 39.1 43.3
14. 2 15.7 17.0 18. 7 21.0 24. 0 26.7 29.1 32.3 34.7
38.3 43.7 44.5 45.8 51.5 54.2 56.0 60.2 65.8 72.6
22.1 24.7 27. 3 30.9 34.0 35. 5 38. 3 41.7 44. 5 46.5
15.7 18. 0 20. 3 23.3 26. 8 31.2 34.4 39.9 47.0 53.6
25.3 29.8 32.0 35.3 40.1 43.0 46.4 48.6 52.7 56.8
25. 8 29. 3 31.9 35.3 37.8 40.6 44.0 46.4 49.8 54.0
21.9 24.8 27. 2 29.7 32. 8 36.9 40. 2 45.0 50. 4 56. 8
48. 3 45. 3 47.2 50.0 51.9 59. 0 66.2 68.5 73.3 72.7
16.0 17.9 19.9 21.2 23. 9 28. 5 31.4 37. 9 39. 5 43.7
22. 4 24.5 26. 7 28.4 30. 8 33.0 35.6 38. 4 40. 6 43.2
23.3 25.8 28.4 31.3 34.6 38.2 41.9 45.9 50.1 54.0
51. 5 54.2 56. 5 56. 7 57. 1 57. 8 58. 2 59. 5 61. 5 63.6

53.8 57.6 61.9
53.3 57.9 62.5
46.5 50.7 54.9
78.8 78.9 80.9
42.8 .47.6 53.4
39.6 44.5 50.2
49.0 54.1 59. 6
38.0 41.8 46.1
72.7 73.0 75.4
48.6 51. 5 55. 2
59.7 63.9 67. 2
60.4 63.0 65.5
56.8 60.8 65.2
60.4 63.1 66.0
72.1 78.8 75:6
47.8 51.3 55.3
46.4 '49.2 52.2
57.4 59.6 63.2
64.6 67.4 70.8

34.7 36.0 38.2 40.2 42.3 46.0 49.3 52.3 55.9 58.8 60.9 64.8

1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974

65.4 69.5 74.0 78.6 84.3 89.4 93.7 100 106.1 111.5 118.4 . 125.8
66.5 71.6 76.5 82.2 87.7 92.1 94.6 100 103.9 107.6 112.2 116.8
59.1 63.6 67.5 73.9 81.2 88.8 94. 8 100 106.7 111. 3 116.0 121.6
83.4 86.7 90. 5 92.4 94.5 95.3 97.7 100 102.5 104.7 106.9 109.5
59.1 63.5 68.7 74.5 81.2 87.0 92.5 100 106.9 114.6 122.9 131L7
59.8 62.0 68.3 73.5 79.1 86.1 92.9 100 108.1 115.8 123.6 131.9
63.7 68.3 71.6 76.9 82.2 88.3 93.6 100 109.3 118.3 129.4 141.9
51.0 57.9 66.0 72.4 79.6 85.3 90.0 100 107.8 115.2 125.7 137.5
79.4 83.0 84.2 84.8 89.7 92.8 94.8 100 103.8 107.1 111.6 115.2
58.3 62.6 70.6 78.1 84.4 88.7 93.6 100 105.5 100.4 116.9 122.2
69.0 72.3 76.8 82.4 88.0 90.9 92.6 100 105.9 110.8 117.1 122.4
65.9 67.2 67.9 73.1 80.3 87.3 93.6 100 104.4 105.0 107.9 110.8
68.0 71.2 79.4 81.9 87.5 91.2 94.1 100 103.0 106.7 110.1 116.3
68.2 71.4 75.3 78.9 84.7 89.1 92.7 100 105.6 110.3 116.2 121.9
63.4 77.3 81.3 87.3 85.6 90.1 87.0 100 99.1 90.4 105.3 102.2
59.6 64.9 72.4 77.3 83:6 89.4 93.9 100 106.2 111.9 120.1 127.8
55.3 59.2 65.4 72.3 79.7 85.5 92.9 100 107.2 115.1 123.4 132.4
65.0 68.3 72.9 78.6 83.9 89.0 93.4 100 105.9 109.8 117.3 122.8
73.9 77.6 81.3 85.2 88.8 92.8 98.4 100 101.7 106.4 110.3 115.1

66.8 72.9 77.3 82.1 85.6 90.3 92.8 100 10. 1 54 1 34 1 76

67.0 to

1975 _T3

133.3
122. 5
127.8
112.0
141. 1
140. 2
153. 3
153.0
120.0
128.1
128.1
113.4
119. 8
131. 2
90.4

135.7
141.8
127.9
119.1

120.0

1 Including military personnel cqst1.
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TABLE 2.-U.S.S.R.: GNP BY SECTOR OF ORIGIN EXCLUDING.WEAPONS (FACTOR COST)

AVERAGE ANNUAL RATES OF GROWTH

[Percent]

1951-55 1956-60 1961-65 1966-70 1971-75

AIndustry -------- ---------------------------
Ferrous metals -----------
Nonferrous metals
Coal - ----------- ------------------
Oil and gas :
Electric power
Civilian machinery
Chemicals
Forest products
Paper and paper products
Construction materials
Light industry
Food industry

,Construction
.Agriculture
Transportation
Communications
Trade

:Services I
Gross national product

10.3 8.9 6.6 6.2 5.9
11.3 7.8 7.5 5.5 4.2
12.9 6.8 7.7 8.2 5.0
8.4 6.0 2.8 2.0 2.3

11.6. 15.4 9.9 7.8 7.1
13.1' 11.4 11.5 7.9 7.0
9.9 11.4 7.9 6.9 8.9

I1. 1 9.6 11.6 8. 7 8.9
7.2 6.1 3.0 3.5 3.7
9.9 6.5 7.8 7.2 5.1

14.7 13.9 5.2 5.4 5.1
11.2 7.0 2.4 8.0 2.6
9.6 6.9 7.0 4.7 3.7

11.0 10.4 4.5 5.8 5.6
4.1 4.1 2.4 4.2 -2.0

12.2 10.9 8.7 6.7 6. 3
8.1 7.0 7.1 8.9 7.2

10.4 8.5 4.9 6.5 5.0
2.4 2.2 4.7 4.2 3.6
5.8 5.8 4.9 5.3 3.7

I Including military personnel costs.

B. GNP Including Veapon8

No reliable index of military equipment is available for use in these
indexes. A publication of the CIA gives the estimated trend in total
defense expenditures in rubles from 1970-1975.4 However, a series for
machinery and equipment purchased is not shown separately.

For the purpose of illustrating what difference weapons produc-
-tion might make, an estimate of the trend of total machinery produc-
tion is shown in table 3, along with the total industry and GNP in-
dexes that would result.5 The corresponding average annual rates
of growth for five year periods are in Table 4. These rates of growth
were not used on direct evidence of weapons production, and no
separate weapons index was calculated. Instead, an index of over-
all machinery production was estimated from Soviet input-output
data and official gross value (GVTO) indexes with adjustments for
double counting and price distortion, and the results were extrapolated

-to years earlier than 1959 and later than 1972 (see the Appendix for a
fuller explanation). Given the deficiencies of the Soviet GVO in-
dex and the arbitrariness of the adjustments, the results are only
illustrative.

'CIA, Estimated Soviet Defense Spending In Rubles, 1970-1975, SR 76-10121, U, May

This total machinery Index Is the sole responsibility of the author and does not repre-
rsent the position or estimates of the CIA.



TABLE 3.-U.S.S.R.: ESTIMATED PRODUCTION AND GNP INDEXES INCLUDING WEAPONS
11970= 1001

1950 1951 1952 1953 1954 1955 1956 1957 1958 1959

Total machinery -13.6 15.6 17.7 20.1 22.9 26.5 29. 5 32.7 36.4 38.8
Total industry -19.8 22.5 24.6 27 2 30.3 33. 8 36.9 40.1 44.1 47. 7
Total gross national product-33. 8 35. 2 37. 4 39. 3 41. 5 45. 2 48.6 51. 6 55. 1 57.8

1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 <

Total machinery -42.8 47.9 53.6 58.8 62.4 66.3 72.0 78.5 85.4 92.6 CO
Total industry -51.3 55.2 59.6 63.6 67.5 72.0 76.8 82.9 88.3 93.4
Total gross national product 59.9 63.9 66.2 66.2 72.2 76. 6 81.4 85.2 90.0 92. 7

1970 1971 1972 1973 1974 1975

Total machinery 100.0 107.8 117.0 127.4 138.0 149.6.
Total industry… 100.0 106.0 111.8 118.9 126.2 134.1 -----------------------------------
Total gross national product 100. 0 103. 9 105. 7 113. 7 117.9 120. 7
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TABLE 4.-U.S.S.R.: PRODUCTION AND GNP, INCLUDING WEAPONS (FACTOR COST) AVERAGE ANNUAL
RATES OF GROWTH

(Percent]

1951-55 1956-60 1961-65 1966-70 1971-75

Total machinery- -------------- 14.2 10.1 9.1 8.6 8.4
Total industry 11.3 8. 7 7.0 6. 8 6.0
Total gross national product - 6.0 5.8 5.0 S5. 3.8

The difference between the coverage of the civilian machinery index
and the total machinery index is not only weapons. The most impor-
tant categories missing from the civilian sample but covered in
the Soviet GVO are industrial communications equipment, civil air-
-craft, capital repair of machinery, and metal working products. A
-comparison of the rates of growth of civilian machinery with those
-of the estimated total reveals an implied rate of growth of the dif-
ference considerably greater than civilian machinery production in
1951-55, somewhat less than civilian production in 1956-60 greater
than civilian in 1961-70 and less again in 1971-75. For the whole
period, 1951-75, the growth of machinery including weapons is 10.1
percent and excluding weapons 9.0 percent. These results seem
plausible. They are, however, not claimed to be realistic, especially
for individual years. On the other hand, they can serve as a sensitivity
test. Substantial changes in machinery trends do not radically affect
the growth in GNP." For purposes of international comparisons of
growth or productivity, the difference between the two GNP indexes
is not fatally large. On the other hand, for analysis of the burden of
-defense or the relative efficiency of defense industries, the difference
is crucial. For the latter purposes, the estimated GNP indexes are
-inadequate.

The indexes of GNP by end use, and its components are shown in
Table 5 and the average annual rates of growth by five year periods in
Table 6. The overall rate of growth is controlled by the sector of
.origin index including weapons. Thus, the GNP total index in Table
5 is the same as the total GNP index in Table 3 above.

aFor those observers who think that weapons production has grown more slowly than
indicated above, the GNP series excluding weapons could provide an illustrative rate of
growth. If the indexes in Tables 1 and 2 are assumed to include weapons, the implied
rate of growth of weapons production would be equal to that of GNP as a whole, or
5.1 percent per year over 1951-75-Substantially less than the growth implied by the

-anachinery index including weapons, shown above.
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1950 1951 1952 1953 1954 1955 1956 1957 1958 -1959 .1960 . 1961 1962

Consumptiuon - 36.9 36. 9 40. 42.2 AG. 5 49.1 51. 8 55. 8 58. 4 61.2 64. 0 65. 9 66
Household consumption -------------- 36. 4 36. 2 39.3 41. 4 46. 1 48. 6 51. 3 55. 7 58. 5 61. 3 63. 9 65. 8 68. 5

Consumer goods---------------- 35. 2 34. 3 37. 9 40. 1 45. 9 48. 7 51. 7 56. 5 59. 5 62. 4 64. 6 65.9 68 '2
Food------------------- 41. 1 39. 3 43.6 45.9 52. 7 55. 0 57. 6 61. 9 64.4 67. 3 68. 4 69. 7 72. 2
Soft sods-------------------------- - 24.4 26.4 28.5 30.3 33.8 36.2 41.0 47. 1 51.6 54.2 58.6 60.0 61.9furagles -9.9 8. 8 10. 8 13. 2 16. 2 24.4 26.4 32.4 35.7 39.3 44.9 45.9 48:5

Household services -39. 2 40. 9 42.6 44. 4 46. 3 48.4 50. 53. 6 56.0 58.5 62.5 65. 7 69 1
Communal consumption -------------- 39. 6 41. 8 44. 2 46. 6 49.3 52. 0 54. 7 56. 6 58. 3 61. 1 64.0 66.3 69. 1

Health-36.7 39.6 42. 45. 9 49.5 53. 3 58.0 60. 2 62.9 67.0 71.1 72.6 72.1
Education-41.4 43.2 45.1 47. 1 49.1 51.3 52.7 54.3 55.4 57. 5 59.7 62.5 67.3

Fised Investment- 18.5 22. 1 21.5 24.8 26.9 32.5 36.8 41.7 45.9 50.7 52.19 59.2 60.9
New fixed investment --------------- 17. 9 21. 9 20. 7 24.4 26. 6 32. 8 37.6 42. 9 47.4 5?. 0 53. 5 60. 0 61. 6

Machinery and equipment-13.4 13. 8 14. 2 15. 0 19.0 22. 9 28. 1 30. 8 35 6 38. 7 41. 5 45. 9 51.8
Construction and other-20.8 23.9 26. 3 28. 9 32. 1 36. 4 39. 8 44. 50. 56.7 59. 9 62.2 65. 2
Net addition to livestock-3.1 38.2 -15.6 17.0 -3.4 39.3 61.3 82.3 71.2 61.7 35.8 106.7 69.2

Capitol repair- -on o 22.0 23. 6 25. 3 27. 0 28. 9 30. 9 32. 5 35.4 38. 2 44. 2 50.0 54.9 57.2
Research aod development- ---------------------- - 17.5 19.62 20.9 22.41 24.0 26.2 29.2 33.3 37.6 41.3 47.85 52.23 57.8
Administrative and other services-81.5 81.9 82. 3 79. 1 73.7 66. 0 66.3 64.7 65.8 65. 5 67.1 1 70. 1 71. 5
Outlays, not elsewhere classified -51.4 55.4 60. 1 58.4 50. 5 58. 9 64.2 57.i2 64.9 61. 6 58.0 67.65 68:l 4
Gross national product 3. 8 35.2 37.4 39. 3 41. 5 45. 2 48. 6 51.6 55. 1 57.8 59. 9 63.9 66.1 2

1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975

Consumption- -o70.6 73.4 78.0 82.7 87.1 91.0 95.5 100 104.5 106.8 112.7 116.6 120.7
Household conumption- - 70.1 72.6 77. 2 82.0 86. 5 90. 7 95.3 100 104.6 106. 9 113. 117.0 120.9

Consumer goods---- 69.1 71.2 76.1 81.1 85.8 90.1 95.0 100 105.0 106.5 113.7 117.2 120.8
Food------------------- 73. 2 75. 1 79. 4 84. 0 89. 1 92. 7 96. 2 100 104. 1 103. 1 110. 8 112. 9 114,.9Soft goods ---------------- 62. 8 64.4 70. 6 76. 4 79. 1 84. 1 93.0 180 105. 0 109. 6 113. 8 119. 2 124. 8
Durahles------- 48. 3 53. 2 59. 9 67. 3 73. 6 82. 3 89. 5 100 113. 7 130.6 141. 4 153. 1 166.9

Hoseol sevcs72. 4 76. 1 80. 0 84. 0 88. 3 92. 2 96.0 100 103. 8 107. 7 111. 7 116. 4 121. 2
Communal coosum ption -------------- 73. 2 77. 5 82. 1 86. 8 89. 9 92. 7 96. 7 100 103.4 106. 6 110. 6 114. 4 119. 3

Health-------------------- 75. 4 78. 9 82. 6 87. 1 89. 2 91. 2 94. 8 100 102. 5 105. 2 108. 2 111. 3 115. 2
Education ------------------ 71. 9 76. 7 81. 8 86. 6 90.3 93. 6 97. 8 100 104. 0 107. 5 112.0 116. 2 121. 9

Fioed Investment--------- 54. 7 68. 1 73. 8 74. 8 77. 4 82. 5 88. 2 180 103. 7 107. 3 116.15 124. 1 131. 0
Now fixed invesftmuot ---------------- 52. 8 67. 9 73.6 73. 7 75. 7 89. 6 87. 4 100 102.6 105.0 113. 8 120. 8 126. 5

Machinery and equipment ----------- 57. 3 64. 8 69. 2 73. 1 78. 7 85. 0 88. 9 100 105. 1 113. 8 122. 9 134.8 149. 4
Construction and other------------- 66.7 69. 6 73. 3 76.8 82. 6 86. 8 92. 5 100 105.4 109. 9 115. 6 121. 1 130.53
Net addition to livestock-------------147. 2 61. 8 101. 3 38. 7 -27. 2 -21. 5 14. 2 100 53.6 -4. 1 42. 8 43.2 -45. 2

Capitol repair------------------- 64.3 69.2 74. 7 80. 4 86. 5 92. 4 92. 5 100 109.4 119. 1 130. 2 141. 4 153. 9
Research ond development --------------- 63.3 68. 6 72. 4 78. 5 81. 5 87.0 92. 4 100 106. 1 104.7 113. 3 127.3 134.7
Administrative and other services------------ 72.2 75. 0 79. 4 83. 6 88. 8 93. 4 97.7 100 103.5 107.6 112. 2 116. 7 121. 1
Outlays, not elsewhere classified'I------------ 72.2 77. 2 77.2 92. 5 95. 9 104. 7 87. 9 100 100. 9 94. 7 112. 2 105. 9 87. 0
Gross national product----------------- 66. 2 72.2 76.6 81. 4 85.2 90.0 92.7 100 103.9 105. 7 113. 7 117.9 120.17

I Total GNP (including weapons production). 2 Includes defense, net exports, change In Inventories and reserves, unidentified outlays, and statistical discrepancy.
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TABLE 6.-U.S.S.R.: GNP BY END USE (FACTOR COST), AVERAGE ANNUAL RATES OF GROWTH'

[Percent]

1951-55 1956-60 1961-65 1966-70 1971-75

Consumption - 5.9 5. 4 4.0 5.1 3.8
Household consumption -6.0 5.6 3.8 5.3 3.9

Consumer goods -6.7 5.8 3.3 5.6 3. 9
Food 6.0 4.5 3.0 4.7 2.8

Soft rund -8.2 10.1 3.8 7.2 4.5
Du rae les 19.4 13.3 5.9 10.- 8 10. 8

Household services -4.3 5.3 5.1 4.6 3. 9
Communal consumption -5.6 4.2 5.1 4.0 3.6

Health -7.7 . 5.9 3.1 3.9 2.9
Education- 4. 4 3.1 6.5 4.1 4.0

Fixed Investment -12.2 10.3 7.1 6.3 5. 4
New fixed investment -12.6 10. 3 6. 8 6. 4 4. 5

Machinery and equipment--- 11.3 12.6 10.8 7.6 8.4
Construction and other 11.4 10.4 4.3 6.5 5.0
Net addition to livestock 65.9 -1. 8 23.1 -.2 -14.7

Capital repair -9.8 10.3 8.9 6.0 9.4
Research and development -8.4 12.6 8.8 6.7 6.1
Administrative and other services -4.1 .3 3.4 4.7 3.9
Outlays n.e.c.

- 3.3 -.3 6.3 3.2 -3.7
Gross national product-- 6.0 5.8 5.0 5.5 3.8

I Total GNP (including weapons production).
2 Includes defense, net exports, change in inventories and reserves, unidentified outlays, and statistical discrepancy.

C. Growth Trends

The revised indexes confirm our previous understanding of the post-
war development of the USSR. After a rapid recovery in the postwar
decade, economic growth slowed somewhat after 1955 and then sharply
after 1960. Nearly all the sectors of origin, especially industry, con-
struction, agriculture, and transportation contributed to the slowdown.
Agriculture was affected by the poor harvest in 1963 and, in turn,
affected light and food industry. However, civilian machinery produc-
tion, construction and investment were also significantly reduced in
growth. The period 1966-70 was a period of favorable weather and
growth, but in 1971-75, growth was again retarded. The most serious
annual slowdowns in growth since 1960 were the result of bad
weather and reduced agricultural production. Serious crop failure oc-
curred in 1963, 1972, and 1975. GNP growth in those years was negfli-
gible or slow. GNP growth in those years was 1963=0.1 percent,
1972=1.7 percent, and 1975=2.2 percent.

The agricultural fluctuations, obscure the overall growth trend since
1960. However, there is a suggestion of further slowdown. Dropping
out the bad harvest year 1975, the growth rate of 1971-74 is 4.1 per-
cent. This is noticably slower than the average of 1961-70, 5.2 per-
cent. The tenth five year plan projects a continuation of this slow-
down but more time must elapse in order to confirm the trend. (See
the report by Green, Guill, Levine, and Miovic in this volume.).

The trends in end uses record a substantial shift in priorities after
1960. The growth of investment has dropped from over 10 percent
per year before 1960 to 7.1 percent in 1961-65 and has continued to
slow down since then. Household consumption suffered in 1961-65
from the bad harvests (3.8 percent per year) but recovered in 1966-
70 to a 5.3 percent growth rate. Since 1970, poor weather has again
restricted food consumption (3.9 percent per year in 1971-75), but
the government and party have pushed the growth of consumer soft
goods and durables vigorously. The leadership has attempted to
maintain the growth in conwrnntion, and the Tenth Five-Year Plan
suggests a continuation of this attempt.
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D. End Use Shares

End use shares as indicators of priorities should properly be meas-
ured in current prices. In those periods when Soviet authorities rather
arbitrarily change retail price levels as in the 1950s, constant price
shares may be more indicative. In the absence of a consistent series for
GNP in current prices, the trend of shares in 1970 prices is shown in
Table 7.

Even though the growth of investment slowed after 1960, the share
of investment continued to grow at the expense of consumption, until
1965. After that consumption nearly holds its own. The most rapidly
growing share. is R&D, in large- part because of the requirements of
advanced weapons development.

TABLE 7.-U.S.S.R.: SHARES OF GNP BY END USE (FACTOR COST)

[Percentl

1950 1955 1960 1965 1970 1974

Consumption -62.4 62.1 61.1 58.2 57.2 56. 5
Household consumption -52.1 52.0 51.2 48.8 48.4 48.1
Communal consumption -10.3 10.1 9.9 9.4 8.8 8.4

Fixed Investment -14.8 19.4 23.9 26.0 27.0 28.4
New fixed investment -11.9 16.4 20.2 21.7 22.6 23.2
Capital repair -2.9 3.0 3.7 4.3 4.4 5.2

Research and development -1.8 2.0 2.8 3.3 3.5 3.7
Administrative and other services 6.2 3.7 2.9 2.6 2.6 2. 5
Outlays n.e.c. -14.8 12.8 9.3 9.9 9.7 8.9
Gross national product -100.0 100.0 100.0 100.0 100.0 100.0

'includes defense, net exports, change in inventories and reserves, unidentified outlays, and statistical discrepancy.

A noteworthy item in Table 6 is administration and other govern-
ment services. The Soviet budget item for administration has been
small and generally flat or only slowly rising over the last 15 years.
This has been a source of wonder to Western observers and of gratify-
ing propaganda for the Russians. A recent study of Soviet Govern-
ment services carefully estimates the expenses of Soviet government
activities that would be counted as government service in the West.7

These estimates indicate a much larger and more rapidly growing
expenditure by government than the official budget, 8.7 billion rubles
against 1.7 billion in the budget in 1970. 'This category has grown
approximately as fast as GNP since 1960, nearly maintaining its
share of the total. The radical decline between 1950 and 1960 perhaps
represents the pruning of Stalin's overblown security apparatus and
Khruschev's efforts to reduce the party apparat.

E. The Defense Share

The category outlays n.e.c. includes most of defense other than
B. & D.. but also, net exports, changes in inventories and reserves, and
a statistical discrepancy. The statistical discrepancy, as in GNP ac-
counts for any country, is prone to sizable fluctuation. In addition, the
trend in GNP depends on the estimated total machinery index which
can only be described as illustrative. So the trend in outlays n.e.c. is
not a reliable indicator of defense trends. This is particularly true

7 (Gertnsde Schroeder. Ai Critique of Soviet Statistics on Administration, ACES Bulletin.
spring 1976, pp. 23-44.
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of short periods and even more so of single years. The decline in 1975
probably reflects a drawdown in inventories, and negative net exports
resulting from large grain imports.

The trend in defense spending for 1970-75 is estimated by CIA to, be
4 to 5. percent per year including R. & D.8 This is a faster trend than
the trend in outlays, n.e.c., but the difference may be accounted for
by the possible faster trend of defense R. & D. not included in out-
lays, n.e.c., and slower growth of components of outlays, n.e.c.

For 1970 the CIA estimate of defense spending is 40-45 billion
rubles including R. & D. Of this total, 'about 20 percent is said to be
R. & D. We can test the consistency of this estimate against the in-
dependently estimated base year GNP in established prices in 1970.

In 1970, an estimated 26 billion rubles in outlays, n.e.c., is available
to cover defense expenditures not included in other end use accounts
such as science, investment, education, and health.9 A range of error
in the GNP total and in the outlays, n.e.c. of minus 8 billion rubles
and plus 51/2 billion rubles is estimated.

The defense expenditures excluding R. & D. are 32-36 billion rubles.
I assume that all of military R. & D. is included in the R. & D. category
of GNP-the Soviet science allocation. Allowing that defense pur-
chases of common use items such as trucks, tractors, construction,
transport ships and aircraft, may be counted in investment, and that
defense provided health and education are likely to be counted in the
corresponding totals, the defense allocations chargeable against out-
lays, n.e.c., should be significantly reduced. If the reduction is 10 per-
cent then the range of defense expenditures is approximately covered
by outlays only if the outlays, n.e.c. range of error is added; that is
28.8 to 32.4 billion rubles of defense against 311/2 billion rubles of
outlays, n.e.c.

This comparison suggests three possible alternative hypotheses: 10
1. That the GNP is too low in 1970 (by about the estimated range).
2. That estimated defense is too high, or estimates of other elements

of outlays, n.e.c. are too high.
3. Or that more of defense than the 10 percent allowed above is

counted in investment and other announced non-defense categories.
In the light of uncertainties in all of these respects, the defens&

numbers are not demonstrably inconsistent with the GNP estimate,
and therefore the weights are not revised on this account.

The CIA defense estimate for 1970 including R. & D., is about 12-13
percent of GNP at factor cost.

F. Factor Productivity

Trends in labor and capital inputs, and factor productivity for
GNP and industry are shown in Tables 8 and 9.

These trends in productivity underline the slowdown in growth and
point to the efficiency with which factors are combined as a major
source of retardation. The growth of factor inputs slowed much less
than factor productivity after 1960, both for GNP and industry

CIA. Soviet Defense Spending, 1970-1975, op. cit.
CIA. USSR: tGNP Accounts In 1970, op. cit.

10 These are the opinions of the author and do not represent the position of the CIA.
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There has been a great deal- of discussion in both Western and Soviet
literature on the difficulties of introducing new technology into the
bureaucratic Soviet economy. These difficulties are consistent with
the slow growth of factor productivity.

Another hypothesis has also been proposed to account for the slow-
down. The rapid increase in the capital-labor ratio should have
brought on diminishing returns in the conventional economic sense.
Rapidly diminishing returns are indicative of an elasticity of sub-
stitution of capital and labor of less than one. This hypothesis can
be represented in a constant elasticity of substitution (C(ES) produc-
tion function. "I No doubt both these factors are at work in the Soviet.
economy.

TABLE 8-U.IS.S.R.: AVERAGE ANNUAL RATES OF GROWTH OF TOTAL GNP PRODUCTION, FACTOR INPUTS, AND
FACTOR PRODUCTIVITY, 1951-751

IPercenti

1951-55 1956-60 1961-65 1966-70 1971-75.

Total GNP ---------- -- 6.0 5.8 5.0 5.5 3.8

Inputs:
Labor (man-hours), capital, and land a - . .... 4.6 3.9 4.1 3.9 4.1

Man-hours -1 9 .6 1 6 2 0 1. 9
Capital- 9 0 9. 8 8. 7 7 5 7. 9
Land .--------- 4.0 1.3 .6 -.3 .9

Factor productivity:
Lab or (man-hours), capital, and land - 1.4 1.8 .9 1. 5 -.2

Man-hours - - 4.6 5.1 3.4 3. 4 1. &
Capital -------------.- - -2. 7 -3.6 -3.3 -1.9 -3.8
Land -------------- 1.9 4.4 4.4 5.8 2. 9

I The GNP growth rates are taken from table 4 (Including weapons.)
a Inputs have been combined using a Cobb-Douglas (linearly homogeneous) production function with weights of 60.2,

36.7, and 3.1 percent for labor, capital, and land, respectively.

TABLE 9.-U.S.S.R.: AVERAGE ANNUAL RATES OF GROWTH OF INDUSTRIAL PRODUCTION, FACTOR INPUTS, AND
FACTOR PRODUCTIVITY, 1951-75

[Percent]

1951-55 1956-60 1961-65 1966-70 1971-75

Total industrial production -11. 3 8.7 7.0 6.8 6.01

Inputs:
Labor (man-hours) and capital' I - 7.4 5. 3 6.4 5.5 4.5

Man-hours - -4.2 1. 1 2.9 3.1 1.5
Capital 12.0 11.3 11.2 8.7 8.7

Factor productivity:
Labor (man-hours) and capital 3.6 3.2 .6 1.3 1. 5

Man-hours - -- 6.9 7.6 4.0 3.6 4.5
Capital ---- -.6 -2.3 -3.8 -1.8 -2.4

X Inputs have been combined using a Cobb-Douglas (linearly homogenous) production function with weights of 57 and
43 percent for labor and capital respectively,

It is noteworthy, that agriculture seems to be a major locus of
continuing difficulties. In agriculture, the effects of diminishing re-
turns to a lavish investment input, difficulties in applying new methods
of agronomy and animal husbandry, an indifferent and unmotivated
labor force, and not least, chronic and perhaps increasing managerial
ineptness, are all observable.

a1 See Weitzman, M., 'fSovlet Postwar Economic Growth and Capital-Labor Substitution"
In American Economic Review, September 1970, p. 676.
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G. Comparisonw With Other Measures of Soviet Growth

1. COMPARISON WITH SOVIET NATIONAL INCOME

The coverage of U.S.S.R. GNP and official Soviet national income
are quite different, but they can be made approximately comparable
by adjusting GNP to Soviet national income coverage. In CIA,
U.S.S.R.: GNP, Accounts in 1970, op. cit., GNP in established prices
is adjusted by subtracting nonproductive services and depreciation on
productive fixed capital and by other small adjustments to approxi-
mate national income produced. From this base, -weights can be
derived to apply to appropriate sectors of origin of GNP, and the
resulting aggregate index compared with Soviet national income. The
results are shown in Table 10 below:

TABLE 10.-U.S.S.R.: INDEXES OF OFFICIAL NATIONAL INCOME AND GNP, 1951-75

Average annual rates of growth
[Percent]

1951-60 1961-65 1966-70 1971-75

Soviet national income - 10.2 6.8 7. 4 5. 7
GNP in established prices, excluding services 7.6 5.3 6.1 4. 0

The OER measure is significantly slower. The reasons for mistrust-
ing the official measures are discussed in Section III. A. below. How-
ever, since the components of the official measure are not given, more
detailed quantitative comparisons are not feasible.

2. COMPARISON WITH OTHER WESTERN MEASURES

The GNP indexes for the U.S.S.R. are similar in form and structure
to those that have been constructed by Stanley Cohn and presented in
previous Joint Economic Committee volumes. The rates of growth
for adjusted periods up to 1970 are compared in Table 11, below. The
overall rates are in fairly close agreement, although Cohn's are faster
for 1951-55 and a little slower for the period since 1960, and particu-
larly for the period 1966-70. The difference in growth in 1951-55 is
probably due mostly to differing estimates of military production.
The base year for Cohn's indexes is 1959. Furthermore, the com-
ponent indexes and the weights in the OER GNP have been compre-
hensively revised as compared to the data from which Cohn con-
structed his indexes. However, a careful comparison by sector has not
yet been carried out.
TABLE 11.-U.S.S.R.: COMPARISON OF DER AND COHN ESTIMATES OF TOTAL GNP, AVERAGE ANNUAL RATES OF

GROWTH

DER Cohn

1951-55 - 6.0 6.9
1956-60 -- 5.8 6.0
1961-65 ------- 5.0 5.0
1966-70 ------------------------------------- 5.4 5. 1

Source: Stanley H. Cohn "Analysis of Growth Model," in Bornstein and Fusfeld, "The Soviet Economy: A Book of
Readings," 4th ed., Richard D. Irwin Inc., Illinois, 1974.
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III. METHODS OF CONSTRUMION OF THE GNP INDEXES

A. The General Design

The indexes follow as nearly as possible the definitions and pro-
cedures of the Department of. Commerce for the U.S. GNP. The in-
dexes for the U.S.S.R. are constructed when possible from physical
data rather than from Soviet deflated value series, but some use of the
latter was unavoidable.

The reasons for mistrusting the Soviet official indexes and deflated
value series have been stated many times, but a brief recapitulation is
in order.' 2 Soviet official national income adheres to the Marxist con-
cept of net material product whose coverage is quite different than the
Western concept of national income. Most services are omitted, includ-
ing the services of government and its component, defense personnel
costs. The differences between net material product and Western na-
tional income are well enough known that a reconciliation and con-
version from one to the other could be calculated given a reasonably
complete account of the procedures employed in constructing official
Soviet national income. Therein lies the major drawback to Soviet of-
ficial national accounts and other value data. Explanations of methods
are over-generalized, conflicting, and unaccompanied by detailed dis-
aggregations. Furthermore, the reliability of the original reporting of
economic data by enterprises cannot be checked. By the testimony of
many Soviet economists widespread misreporting and improper mea-
surement occur. This is surely to be expected when the statistical re-
ports are also used to judge and reward the enterprise managers.
Incentives for misleading reporting, primarily overstatement, affect
both quantity and value data. However, it is generally agreed that the
opportunities for manipulating value data are rather better.

For the United States, the Department of Commerce can rely on
comprehensive price indexes almost continuously updated, and based
on large and representative samples, to deflate reliably reported end
use categories. No such comprehensive price data are available for
the U.S.S.R. The alternative is to make representative quantity in-
dexes with base year value weights. OER has tried to do this both for
end use categories and producing sectors, or sectors of origin. The
component indexes of GNP by sector of origin are weighted by 1970
value added on a factor cost basis. The factor cost weights exclude
the turnover taxes and profits and include subsidies and an imputa-
tion of interest on capital. But a rent on agricultural land is no longer
estimated as it was formerly. The indexes of end use are weighted by
1970 value of sales also adjusted to a factor cost basis.'3

As it happens, the most complete data appear to be for the sectors
of origin. So the overall rate of growth is taken from the sector of
origin indexes. On the other hand, the end use indexes provide a cross
check for the origin indexes. Defense spending is, of course, an un-
certain factor on both sides. With the aim of reducing this uncertainty,

12 See Treml, v. and Hardt, J. (ed), Soviet Economic statistics, Duke u. Press, 1972-especially articles by A. Becker, M. Bornsteln, S. Cohn, G. Schroeder, and R. Greenslade.see also Becker, A., Ruble Price Levels and Dollar-Ruble Ratios of Soviet machinery in the
1291Os, RAND CoI , J:Ganuary 197c .

'1 See CIA, US S :GNP Accounts, 1970, Research Aid, A (ER) 75-76, November 1975.

73-720--76- 21
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a strenuous effort was made to construct quantity indexes for as
much of total end use as possible and to rely as little as possible on
deflated value indexes constructed by the Soviet government. In some
cases however, some deflated Soviet series must be used because an
appropriate physical sample is non-existent, too small or too unre-
presentative. The most important of the Soviet deflated series used
in GNP are investment equipment and R. & D.

The intended use of these indexes is comparison with Western econ-
omies, primarily the US. Comparisons both of growth and of end use
shares are in order. The priorities of the Soviet leadership with regard
to consumption and investment can be shown in terms of resources
allocated by the shares in factor cost. Even though the accounting is
not the same as that used by the Soviet government, and hence is not
the set of data used in making decisions, it is nevertheless a more accu-
rate indicator of the allocation of resources than the Soviet official
national income.

The exception to the statement about allocation of resources is the
allocation to defense. The problem is simply the absence of an accurate
series of current ruble expenditures on defense. In particular, the ruble
cost of procurement is very successfully hidden in Soviet economic
reporting. The announced defense expenditure in the annual national
budget is known to be incomplete land unreliable even as the trend.
Even though a plausible estimate of the dollar cost of procurement can
be made, this is not sufficient information to calculate a ruble series
either in constant or current prices. A tentative approach to this prob-
lem and its implications for the estimated growth of GNP are pre-
sented in the text labove.

B. The Main Revisioi

The GNP indexes presented here are the preliminary results of a
major revision of the indexes which have been calculated and used by
CIA for many years. These revisions are: (a) to incorporate 1970 base
year weights, (b) to replace deflated value indexes with base year
weighted quantity indexes where possible, and (c) to make the indexes
comparable and consistent with the 1970 base year weights. Some of
the revisions are not yet completed. The revisions represent a change
in the indexes as compared to those underlying the GNP growth rates
in testimony before Congress in 1974. Some of the revisions were intro-
duced into the GNP appearing in the 1975 testimony and in the CIA/
OER Handbook of Economic Statistics of 1975.'4 The methodology
of construction of the indexes is given in the Appendix.

The following paragraphs merely highlight the main revisions.

END USE REVISIONS

1. Nearly all of household consumption is now based on quantity
indexes, with the exception of consumer durables and miscellaneous
goods, where Soviet deflated retail sales are used, because the sample
of physical items formerly used is unrepresentative.

14 Hearings before the Subcommittee on Priorities and Economy in Government of the
Joint Economic Commission. Allocation of Resources in the Soviet Union and China, 1975,
April 12, 1974, and July 1975. CIA, Handbook of Economic Stntistics, Research Aid, A
(ER) 75-65. August 1975.
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2. The construction component of investment, formerly represented
by the Soviet announced index for "construction-installation work" in
constant estimate prices, is now measured by the net consumption of
material inputs used in construction (excluding capital repair). This
c~hange slows down the growth of construction substantially.' The
machinery part of investment is still the constant price series an-
nounced by the Soviets.

SECTOR OF ORIGIN REVISIONS

1. Construction is revised in the same way as in end use, except that
capital repair is included.

2. The producer durables part of industrial production is now
weighted 'by value added weights for the various machinery industries.
Formerly the sample series were simply added by value (price times
quantity).

3. The consumer durables production is still represented by a Soviet
constant price series for consumer durables and household goods. A
Soviet writer has claimed that this series in recent years is inflated
by double counting'l but no representative substitute has been found.

4. For the index of trade, the official index of deflated retail sales has
*been replaced by a constructed index of goods traded-retail, whole-
sale, industrial supply, and procurement-a much slower-growing
series, but one that now also matches the base-year weight.

5. For the many services which were moved by employment, man-
hours are used instead.

6. As a general rule the services are moved by manhours for sector
of origin and by manhours weighted by wage rates plus materials
purchases for end use. In the case of science, -the origin index is also
wage-weighted manhours and materials. A large part of R. & D. ac-
tivity consists of manufacturing prototypes, especially for military
equipment, or unique, custom-built equipment, e.g., for testing. Some
of the employment so engaged is reclassified in industry. But much
of it evidently is not, considering the size of science employment, 3.2
million in 1970. The inclusion of materials in the science index cap-
tures some of this manufacturing activity.

7. The revised' index for transportation covers all transportation
and is a composite index of physical series aggregated with 1970
average price weights separately for seven modes of freight transport
and nine modes of passenger transport. The previous index covered
only freight transport.

The revisions are preliminary and incomplete. Further work is un-
derway. In particular. construction of net sector indexes, net of inputs
from other sectors, has not been carried out yet except for agriculture.
Secondly, the difficult job of reconciling these indexes by sector of
origin and end use with the successive input-output t'ables published,
or rather partly published," by the Russians has not been carried out
yet. It does not seem likely that the revisions will change the results
significantly, except possibly with respect to defense.

Current plans call for a full description of the construction of the
indexes to be published by CIA/OER later.

- This procedure was pioneered by Richard Moorsteen and Raymond Powell. See "The-
Soviet Capital Stock," Yale Press. Also see the Appendix for a funer explanation and com-
parlson with the lUS.

'J Lokshin. P. A., Spros proizvodstvo, torgovlya. Moscow, 1975, p. 187.
7 See Treml, Vladimir 6.. in this volume.
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APPENDIX

DERIVATION OF GNP INDEXES

This appendix sets out a brief description of the sources and methods used to
derive the indexes used to move the 1970 sector-of-origin and end-use GNP
weights. The following comments concentrate on recent revisions which have
been made in these indexes. A more detailed documentation of each index will
be published in a future report.

Sector of Origin and End Use Weights

Tables A-1 and A-2 show the value added weights in 1970 for each of the
sectors of origin and end uses of GNP. A detailed description of their derivation
is given in CIA, A (ER) 75-76, U.S.S.R.: Gross National Product Accounts, 1970,
November, 1975.

TAB3LE A-1.-U.S.S.R.: GNP value added weights by sector of origin (factor cost),
1970

Billion rubles

Industry - ________________________________ 97. 479

Ferrous metals ------------------------------------------------ 6. 773

Nonferrous metals -------------------------------------------- 3. 659
Coal --------------------------------------------------------- _ 5. 372

Oil and gas ------------------------------------- 3. 310
Electric power ------------- _______________________________ 6. 748

Total m achinery ---- ---- ---- ---- ---- ---- ---- ---- ---- --- 31.311

Chemicals -________________________________- 6. 273

Forest products ______________________--_______________________- 6. 071
Paper and paper products- -1. 13S
Construction materials------------------------------------------ 6. 561
Light industry… __________________________ _ 8. 701
Food industry- -_______________________________ 9. 305

Construction -___________________________________________ 30. 064

Agriculture _____________________ ---_________________________ 69. 405

Transportation ---------------------------------------------------- _26.455
Communications --------------------------------------------------- 2. 568

Trade ------------------------------------------------------------ 20. 673

Services - __________________________________________ 81. 278

Gross national product ' -------------------------------------- 340. 219

1 Includes 2.257 billion rubles of value added by "other industry." This value is moved to
other years by the index of total industrial production.

2It should be noted that when only civilian machinery is considered. as In text table 1,
the machinery weight shown here Is reduced by about one-third.

I Includes military personnel.
4 Includes 12.297 billion rabies of unallocated value added which is moved to other years

by the index of total GNP.

TAnLE A-2.-U.S.S.R.: GNP weights by end use (factor cost), 1970

Consumption:
Household consumption:

Consumer goods: Billion rubles
Flood -___ --_______Si. 982
Soft goods- -_________-- __________________-__25. 204
Durables ---------------------------------------------- S. 382

Subtotal -------------------------------------------- 115. 568

Household services------------------------------------------ 49. 163

Total, household consumption----------------------------- 164. 731
Communal consumption:

Health -_________________________-- 11. 284

Education ------------------------------------------------ 18. 547

Total, communal consumption----------------------------- 29. 831

Total, consumption -------------------------------- 19. 562
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Investment:
New fixed investment:

Machinery and equipment----------------------------------- 21.413
Construction and other --------------------------------- 51. 491
Net addition to livestock------------------------------------ 4.055

'Subtotal ----------------------------------------------- 76. 959
Capita] repair- -14. 924

Total, investment-------------------------------------------- 91. 883
Research and development ---------------------------------------- 11. 815
Administrative and other services -S--------------------------------- 8. 687
Outlays n.e.c ._---------------- ---- 33. 270

Gross national product---------------------------------------- 340.219
'Includes defense, net exports, change in inventories and reserves, unidentified outlays,

and statistical discrepancy.

Sector-of-Origin Indexes

A. INDUSTRY

The index of industrial production is patterned after the Federal Reserve Board
index of U.S. industrial production; a sample of products for each of 13 branch
indexes using 1 July 1967 enterprise wholesale prices as weights. The branch
indexes are then aggregated into an index of total industrial production using
value-added weights for base-year 1970. The use of 1 July 1967 prices with 1970
weights should not distort the growth shown by the index of industrial production
since the official index of prices did not change significantly between 1967 and
1970. The sample used in deriving the index is composed of over 250 products.
For most products, data on physical volume of production is taken directly from
annual Soviet statistical handbooks. This index has previously been reported in
Rush Greenslade and Wade Robertson, "Industrial Production in the U.S.S.R.,"
Soviet Economic Prospects for the Seventies, June 27, 1973, p. 270.

Revisions to this index include: (1) a new index for construction materials and
(2) a new producer durables index based on 1970 value-added weights for the
various machinery branches.

Construction materials index.-The new construction materials index elimi-
nates the intra-branch uses of construction materials and, thus, much of the
double-counting which was present in the previously used quantity series. The
new index is based on a 4 X 4 input-output table derived from the 1972 Soviet
input-output table. This 4-sector input-output table includes four major product
groups of the construction materials branch: cement, precast concrete, glass and
porcelain, and other construction materials. The 4-sector table is used, together
with the GVOs of the 4 product groups for each year, to derive deliveries of
construction materials to all sectors except construction materials (i.e., output
net of intra-branch uses of construction materials). The results of indexing these
net output values are compared with the previously used quantity index in
Table A-3. As expected, the new construction materials index grows more slowly
than the quantity series.

Producer durables indem.-A comparison of the new producer durables Index
with the previously used series (see Table A-4), shows a generally slower trend
associated with the new index. This reflects three significant revisions, which
have been incorporated into the producer durables index reported in Greenslade
and Robertson, op. cit. First, the machinery branches (shown in Table A-4) have
been adjusted to conform more closely to the machinery sectors in an unpub-
lished 1966 input-output table in 1970 prices, derived by V. Treml. Second, the
motor vehicle index has been expanded to include spare parts production, a
relatively slow growing component. Finally, the weights used to aggregate the
machinery branches are based on 1970 value-added instead of the previously
used gross onput weights. The value-added for each sector was derived from a
1966 input-output table in 1970 producers' prices. Since some machinery branches
in the input-output table also reflect the production of consumer durables it was
necessary to adjust total value-added in these machinery branches. For each
machinery branch, the share of value-added by consumer durables production
was assumed equal to the share of GVO delivered to private consumption.

The resultant value-added by producer durables in each machinery branch in
1966 was moved to a 1970 base by the appropriate machinery branch index.



TABLE A-3-1.-U.S.S.R.: CONSTRUCTION MATERIALS INDEXES

[1970=1001

1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962

00
Old construction materials index 10.89 12.84 14.77 16.82 19.48 23.22 26.38 31.70 38.40 45.11 51.79 56.98 61.34 O
Revised construction materials index -15.71 17.95 20.30 23. 36 26.81 31.16 34.35 39.91 46.97 53.57 59.68 63.94 67.16

1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975

Old construction materials index -65.00 67.80 73.96 80.89 87.15 90.28 92.51 100.00 106.08 111.02 117.46 122.93 128.65
Revised construction materials index -68.96 71.21 76.85 82.44 87.97 90.92 92.58 100.00 105.86 110.81 117.08 122.40 128.10
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TABLE A-3-2.-AVERAGE ANNUAL RATES OF GROWTH

[Percent]

1951-55 1956-60 1961-65 1966-70

Old construction materials -16.4 17.4 7.4 6.2
Revised construction materials 14.7 13.9 5.2 5.4

1971-75

5.2
5.1



TABLE A-4.-U.S.S.R.: MACHINERY PRODUCTION INDEXES BY BRANCH, 1950-74

11970=1001

1970
value

added
weights 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1561 1962

Energy and power M. & E-051 16.98 19. 83 23. 03 31.11 34.67 37.10 38. 62
Electrotechnical M. & E- 095 12. 97 15. 33 16.06 18.0 19. 12 22.50 26. 17
Machine tools---------------- 050 9. 68 11. 56 13.80 16. 48 19. 68 23. 52 26. 50
Forge press machine tools --------- 012 6.46 8.62 11. 46 15. 24 20. 28 27. 40 31. 22
Precision instruments ------------ 095 2. 44 3. 13 3. 99 5. 10 6. 49 8. 36 10. 88
Mining and metallurgy M. & E -------- 129 39.96 46.00 57. 62 67. 29 59. 49 53. 19 55. 17
Pumps and compressors- 055 5. 23 6. 98 9. 16 12. 25 14. 26 16. 59 18. 25
Cousumer industry M. & ------------- 042 13. 21 13.32 14. 13 16. 49 19. 27 22. 73 26.85
Hoist transport M. & E ---.- - 033 18. 26 21. 89 23. 89 29. 95 32. 43 34. 62 33. 19
Constructiun M. & 6------------- 029 19. 45 19. 31 19. 40 20. 60 23. 25 25. 65 29. 96
Transportation M. & 6------------ 113 51. 85 37. 89 30.96 36.96 39.76 48. 06 50.19
Motor vehicles --------------- 113 12. 88 12. 40 14. 13 16. 88 20. 26 23. 81 27.24
Agriculture M. & E6------------- 141 15. 12 15. 07 15. 77 17. 12 20.60 26.40 33. 85
Sanitary eugineering products -042 12.54 15.57 18.07 20.12 22. 36 25.24 28. 62

PO roducerdura bles-1.000 20. 03 20.07 21. 95 25. 85 27. 08 29.85 33.13
Old series of producer durahles I ..-------- 14. 32 14. 07 15. 15 17. 65 20. 62 24. 29 28. 47

36. 24 43.05 48. 10 57. 57 66. 42 73.99
29. 73 33.15 40. 35 46.98 56.05 64.56
29. 87 33. 66 37. 94 42. 84 49. 80 53. 58
35. 57 40. 53 46.18 52. 44 57.32 59.76
14.13 18.36 21.78 25.84 30.10 35. 11
57.87 63.77 70.33 77.48 78.27 87.37
21.87 24.42 37.66 48.63 52.95 58.07
30.49 34.16 36.29 40.11 44.69 48.98
39.14 46.20 39.75 41.89 47.88 52.64
36.37 40.39 41.95 48.59 56.96 62.00
50. 79 66. 10 74. 48 82.30 89.18 92.63
31.90 39.06 47.61 50.86 52.72 55.83
43.00 39.46 34.81 40.14 49.28 57.60
33.14 38.28 45.40 53.20 59.87 66.27

37.03 42.02 46.62 52.71 58. 36
33.47 35.88 38.35 43.51 45.67

rv a7 K5
64.1 1 o

Energy and power M. & E - .-
Electrotechnical M. & E -.-
Machine tools - ---- --------------.
Forge press machine tools .
Precision instruments-
Mining and metallurgy M. & E-
Pumps and compressors-
Consumer industry M. & E-
Hoist transport M. & E ----.
Construction M. & E-
Transportation M. & E - -- .
Motor vehicles -------------
Agriculture M. & E.
Sanitary engineering products .

Producer durables-
Old series of producer durables t

1970
value

added
weight 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974

-051 75. 56 84. 04 91.40 96. 00 94. 43 101. 09 96. 22 180. 00 99. 92 91. 04 93.43 104. 42
095 71.42 76.00 81.51 82.67 89.11 93.17 96.92 100.00 106.93 114.63 119.18 122.18
050 56.95 62.07 65.24 72.80 80.78 88.04 93.35 100.00 107.67 116.56 129.14 141.82

.012 71. 14 65.45 65. 45 71. 54 78. 86 87. 40 94. 31 100. 00 110. 98 120. 73 133. 73 150. 81

.095 39. 72 41. 34 45. 87 52. 47 60. 29 70. 05 82. 86 100. 00 114. 69 137. 00 164.083 190. 75
.129 85.16 92. 06 92. 82 97. 42 101. 99 102. 17 99.083 100. 00 105. 34 110. 15 113. 93 117. 10
.055 63. 02 75. 01 83. 52 90. 28 92.46 96. 60 99.14 100. 00 113. 79 122. 20 136. 00 152. 31
.042 53. 09 57. 69 61. 04 69. 62 78. 53 83. 48 90.60o 100. 00 185. 34 113. 80 126. 48 141. 20

09 65. 53 72. 98 776.69 8732.82 90. 572 95. 9 103.542 too°:oo 109. 65° 115 822 119 847 124. 498
:113 96.13 97.39 96. 58 97.52 94.49 94.39 93.88 100. 00 104.50 109. 12 107.94 109.47

11 0 7 65. 61 67. 34 73. 97 82. 13 89. 13 94. 77 100. 00 115. 58 130. 52 149. 64 166. 38
.041 66. 76 69. 75 74.03 78. 55 81. 48 86. 68 94. 79 100. 00 108. 88 118. 42 133. 48 151. 76
.042 73. 17 77. 52 82. 71 86.62 90. 01 91. 61 95. 35 100. 00 104. 69 108. 91 113. 94 119. 71

1.000 68.75 73. 35 76.80 81. 60 86. 01 90. 47 94. 53
61. 79 65.56 68.81 74. 30 79. 36 85. 01 92. 63

100.00 108.49 117.02 127.45 139.63
100.00 112.47 124.62 141.95 161.61

I Based on the index presented in Greenslade & Robertson, Industrial Production in the U.S.S.R. in JEC compendium Soviet Economic Prospects for the Seventies, Washington,
June, 1973.
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The new producer durables series, when combined with the index for con-
sumer durables " yields the index of civilian machinery production shown earlier
in the text (Table 1).

Investment goods make up the major portion of producer durables, so the
trend of the producer durables index may be compared with that of the official
Soviet data on investment in equipment. These series are compared in Table
A-5 where the official Soviet data on investment in equipment is lagged one year
(on the assumption that equipment invested this year was produced last year)
and reduced by the amount of net imports of equipment and change in unin-
stalled equipment. The general similarity of the growth of the two indexes
especially after 1955 is apparent. This is encouraging since the adjusted invest-
ment series is comprehensive with each individual product valued at its own
price while the producer goods index is a sample. Thus, the producer durables
sample index would appear to reflect accurately the growth of this part of the
machinery sector. However, investment data could also be affected by the "new
product pricing problem"; if so, the general alignment of the trends in the
producers' durables sample index with those of Soviet investment in equipment
may indicate that the growth of producer durables is still overstated.

Is The Index of consumer durables Is based on the value of output of tovar/ kul'turno-
bytovogo natznacheniye i khozyaVstvennogo obikhoda. Consumer durables make up 19
percent of civilian machinery.



TABLE A-5.-U.S.S.R.: COMPARISON OF THE SAMPLE INDEX OF PRODUCER DURABLES WITH A SOVIET INDEX OF INVESTMENT IN EQUIPMENT, 1950-74

11970 =1001

1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962

Producer durables sample -20.03 20.07 21.95 25.85 27.08 29.85 33.13 37.03 42.02 46.62 52.71 58.36 64.37
Official Soviet series on investment in equipment ad- t0

justed to a production basis I -14.01 14.01 14.40 17.51 21.01 27.63 29.96 34.24 37.74 49.08 45.53 49.81 55.25 CO
0o

1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974

Producer durables sample -68.75 73.35 76.80 81.60 96.01 90.47 94.53 100 108.49 117.02 127.45 139.63
Official Soviet series on investment in equipment ad-

justed to a production basis I-60.70 66.54 70.82 75.88 83.66 86.77 94.55 100 107.78 117.12 127.55 138.91

I Assumes a lag of 1 year between production and investment; that is, investment shown here for 1950 is actually Investment in 1951; also, the value of the official Soviet investment series was reduced
by the amount of net imports of equipment and changes in uninstalled equipment.
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The Index of total machinery production shown in Table 3-in the text is derived
from the official gross value of output indexes (GVO) for MBMW with adjust-
ments for the double counting and new product pricing biases. It is an attempt
to approximate a net output for MBMW, including the production of military
hardware.

The adjustments are different for the period 1950-60 and the period since 1960r
because of the change in method of construction of the official price index for
MBMIW. For the early period the price index was obtained from the constant and'
current price GVO series. Following 1960 the official price index was constructed
from a sample of machinery items. For the first period, but not the second, the
constant price GVO times the official price index gives the current price GVO.

For the period 1950-60, the value of MBMW in current prices was calculated
as follows. According to the Central Statistical Administration, the total value of
machinery production on an establishment basis in 1963 was 50.9 billion 1955
rubles."D The official Soviet MBMW index in constant prices was applied to this
benchmark to derive a value of GVO for every year in 1955 prices. These values
were then converted to current rubles by the official Soviet machinery price index
given in the Soviet statistical handbook, Narodnoye khozyaystvo.

The upward bias in the GVO measure resulting from increasing double count-
ing of inputs is shown below by changes in the ratio of MBMW deliveries outside
the MBMW branch to GVO for the branch, as given in the input-output tables
for 1959, 1966, 1972.so

Ratio of MBMW Deliveries

[Net of Intra-branch deliveries to MBMW GVO]

1959 -0 7____________-_-----------------------_________-. 823
1966 77_5_------_ ----------_--_----_-----__----------- ----
1972 -.__________ --__________________ -----------, .715

The declining trend in the ratio was extrapolated to 1950 at the rate of 0.0015
points per year to 0.837 in 1950. The estimated ratios were multiplied by the
values of GVO in current prices for 1950-60 to arrive at an estimated net value
of MBMW output. The rate of price inflation was assumed to be one percent per
year except in years when the official price index dropped more than five per-
centage points. In those years it was assumed that.all of the drop was real, except
for 212 perentage points. This assumption, while somewhat arbitrary, is con-
sistent with 'the general belief that the official price index reflects price move-
ments for only a sample of commodities; excluding for the most part newer prod-
ucts which in the aggregate would reflect an upward trend in prices. This pro-
cedure surely does not yield precise results-only plausible trends for illustrative
purposes. The resulting machinery index grows at an average annual rate of 12.3
percent per year in 1951--60 compared with 15.7 percent for GVO, a difference of
3.4 percent per year.

For 1961-1966 and 1967-1972 the trend of net output of MBMW in current
prices taken from the input-output tables was deflated by the price deflator sug-
gested by Becker." He estimated that machinery prices rose by two percent in the
1960's and one percent In the 1970's. The deflator gives average annual rates of
growth which are compared to official rates of growth in the following tabulation.

AVERAGE ANNUAL RATES OF GROWTH IN PERCENT

Net noatp I
Official index in current Net output

of GVO of prices (from in constant Col. (1)-
MBMW 1-0 tables) prices cot. (3)

(1) (2) (3) (4)

1960-6 -12.7 11.4 9.4 3.3
1967-72 -11.6 9 4 84 3.2

Ia N. M. Oznobin, et. al., Sovershenstvovanlye struktury promyshlennova protzvodstvo,
Moscow, 1968, p. 67.

° Treml. et. al.. In this volume.
n Abraham Becker, Ruble Price Levels and Dollar-Ruble Ratios of Soviet Machinery

In the 1960's, RAND-1063-DDRE, January 1973, p. 21.
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The average discount of the deflated net index from the official gross index is
3.3 or 3.2. These discounts are applied to the official index to obtain adjusted
indexes for the intervening years.

For the period 1973-1975 the adjusted rate of growth is assumed to be the offi-
cial annual rate of growth minus 3.2 percentage points.

B. CONSTRUCTION

The index of construction activity represents a major revision of the previ-
ously used index. Formerly, the index of construction activity was the weighted
sum of two indexes: (1) An index of construction-installation work; and (2)
an index of capital repair activity. The index of construction-installation work
was the officially reported Soviet ruble series on construction-installation work
expressed in constant "estimate" prices of 1 January 1969. The index of capital
repair activity was derived from reported capital repair outlays, in current rubles,
for 1959-63. A time series was created by moving this data for 1959-63 by an
index of deductions for capital repair as reported in the annual Soviet statisti-
cal handbook. The resulting series in current prices was deflated to constant 1970
prices using reported indexes of price changes in machine-building and wage
changes of industrial workers. The indexes of construction-installation work and
capital repair activity were aggregated using as weights the shares of employ-
ment in these activities in 1970.

The revised index of construction activity is based on the hypothesis that an
index of materials inputs into construction is the best measure of the real volume
of construction activity. This index reflects inputs from 17 sectors of the 1966
input-output table which collectively represent 90 percent of the total purchases
of the construction sector from other sectors." Production indexes (adjusted by
indexes of deliveries to construction) for the 17 input sectors were weighted to-
gether by their respective shares of total purchases by construction in 1970.

'The adjustment of the production indexes by Indexes of deliveries to con-
struction was necessary to account for changes in the share of each input's
production delivered to the construction sector. Accordingly, these indexes of
deliveries were based on changes in the share of each input's GVO delivered
to construction as reflected in input-output tables (in producers' prices) for
1959, 1966, 1970, and 1975.2' In cases where comparability between the 1959 and
1966 input-output tables was suspect, the 1966 ratio of deliveries was used for
1959. For years prior to 1959, the ratios were assumed constant at the 1959 level.

As shown in Table A-6, the resultant index of materials inputs into construc-
tion generally grows slower than the previously used construction index. It
should be noted that Mfoorsteen and Powell's index of construction materials
also grew more slowly than the official index of construction-installation work.24

Indexes of materials inputs into construction are available for the United
States using methods similar to those described above. The results can be com-
pared with the U.S. index of "new construction put in place" in constant prices.
Table A-7 gives the results of these comparisons, which show that in contrast to
the Soviet pattern, materials inputs into construction in the U.S. increased at
about the same rate as the overall index of construction activity, or even faster
by some measures.

22 The inputs include: ferrous metals, refined oil, electric power, electro-technical machin-
ery and equipment, cables, sanitary engineering products, other metalware, metal struc-
turals, paints and lacquers, logging, sawmills and woodworking, construction materials
(including glass and porcelain), sewn goods, industry n.e.c., transportation and commu-
nications, trade and distribution, and other branches.

22 The 1970 and 1975 tables were from James Noren and F. Douglas Whitehouse, "Soviet
Industry In the 1971-75 Plan", In Sovlet Economic Prospects for the Seventies, p. 206. For
1975. actual GVOs were substituted for planned GVOs.

21 See Richard moorsteen and Raymond Powell, "The Soviet Capital Stock," Yale Press,
for pioneering work on this approach to construction.



TABLE A-6-1.-U.S.S.R.: INDEXES OF CONSTRUCTION ACTIVITY

11970=1001

1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962

Old construcion index-17.24 20. 32 22. 81 23.99 27. 90 30. 66 34. 15 38. 82 45.22 52.01 56.65 58.32 59 41 sRevised construction index--------------- 21. 87 24. 83 27. 20 29. 70 32.83 36.93 40.17 45. 03 50. 44 56.85 60. 45 63.10 65: 99

Prelim-

1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 197

Old construction index 61.6 66. 09 71. 70 76.82 82.91 88. 57 90. 55 100.00 109.06 116.43 120.78 128.10 137.84Revised construction index--------------- 68.23 71.38 75.31 78.88 84.74 89.11 92.71 100.00 105.60 110.30 116.21 121.90 131.16
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TABLE A-6-2.-AVERAGE ANNUAL RATES OF GROWTH

IPercent)

1951-55 1956-60 1961-65 1966-70 1971-75 1951-75

Old construction index 12.2 13.1 4.8 6.9 6.6 8.7
Revised construction index. 11.0 10.3 4.5 5.8 5.6 7.4

TABLE A-7.-UNITED STATES: VARIOUS INDEXES OF CONSTRUCTION ACTIVITY IN 1958, 1963, AND 1967

1958 1963 1967

1, New construction put in place:
(a) in current prices -100.0 121.3 146.2
(b) in constant (1957-59) prices -100.0 115.5 122.1

2, Output of construction materials, composite index -100.0 112.8 121. 2
3 Sales of construction materials:

(a) current prices -100.0 119.8 142.1
(b) constant prices -100.0 120.3 133. 6

SOURCES

1) "Construction Review," January 1968, p. 16, and December 1969 p.6
(2) "Construction Review," December 1963, p.'50, and December I168, p. 58. This index is largely a value-of-shipments

weighted index of n variety, of materials used in construction, including stone and clay products, lumber and millwork,
iron and steel products paints and plumbing eating equipment.

(3) Sales of 10 categories of material inputs to "new construction" as given in U.S. input-output tables. "Survey of
Current Business," No. 9,1965 pp. 34-39; No. 11 1969, pp. 34-39; No. 11, 1969, pp. 30-35; No. 2,1974, pp. 38-43. Current
dollar values were deflated with a composite index of wholesale prices for construction materials given in "Construction
Review," November-December 1963, p.42; December 1966,p. 41; and December 1969, p. 52.

0. AGRICULTUIES

The Index of agricultural production is based on the farm output index de-
scribed in Appendix D of Diamond and Krueger, "Recent Developments in Output
and Productivity in Soviet Agriculture," in Soviet Economic Prospects for the
Seventies, Washington, D.C., June 1973. The major difference is the current use of
price weights for 1970 instead of 1968 in aggregating the output of farm products
expressed in physical terms.

This index of agricultural production is adjusted to remove purchases by agri-
culture from other sectors. This adjustment is necessary to avoid double counting,
since the output of the other sectors delivered as final product to agriculture has
already been counted as part of the output of these other sectors. A base year es-
timate of agriculture's purchases from other sectors is taken from the 1966 re-
constructed Soviet input-output table (Research Analysis Corporation. McLean,
VA, August 1971). The base year figure is moved by an index of current purchases
of materials from other sectors of the economy based on seven series: (1) Deliv-
eries of fertilizer to farms; (2) use of electric power for productive purposes;
(3) fuels and lubricants; (4) current repairs of machinery and buildings includ-
Ing repair activity carried out by farms on their own accounts; (5) production
of rubber products for agriculture; (6) production of processed feeds (millfeed,
oileake, skim milk, sugar beet pulp) by industry; and (7) use of lime. These
series are derived from data in the annual Soviet statistical handbooks and spe-
cialized Soviet sources on agriculture. The sample of goods and services included
in the index covers 85 percent of the total ruble outlays for current purchases in
the base year 1966.

D. TRANSPORTATION

Previously, the index covered only freight transport. The new index covers all
transportation (freight and passenger) and is a composite index of 7 physical
series for freight transport and 9 physical series for passenger transport aggre-
gated with 1970 average price weights. The procedure used to construct the new
Index for the U.S.S.R. is comparable to that used by Kendrick for the United
States.

The physical series for each mode of freight transport " represents total ton-

;The modes of freight transport include: (1) rail, (2) river, (3) maritime, (4) otl
pipeline, (5) gas pipeline, (6) motor, and (7) air.
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kilometers of freight transported, and are taken directly from Soviet official
statistical handbooks. The seven indexes are aggregated using, in some cases,
average rates in rubles per ton-kilometer in 1970 and, in other cases, average cost
(sebestoimost') in rubles per ton-kilometer in 1970. Some of the price weights
do not reflect the full coverage of the physical series, however, and further ad-
justments are currently being made. These refinements, while relatively minor,
will be reported in a future publication.

The physical series for the nine modes of passenger transportation reflect
passenger-kilometers or numbers of passengers and are also taken from Soviet
official statistical handbooks. The price weights are mainly 1970 average revenues
per passenger kilometer or per passenger.

While the coverage of the composite index for transportation appears to be
quite complete, there are evidently some omissions. This is suggested by the fact
that the total of the revenue weights for 1970 is 24.680 billion rubles, while value-
added in the transportation sector in 1970 is 26.455 billion rubles.' From various
checks that can be made, the coverage of rail, river, maritime, motor, and urban
electric transit is quite complete. Omitted entirely, however, are water pipelines,
road maintenance and construction, loading and unloading operations, -ware-
housing and a variety of transport-related service activities, timber rafting, and
tug service. Evidently, these activities account for a significant share of transport
employment. Available data permit the identification of about 60 percent of total
transport employment as being in fail, water, motor common carrier, and urban
transport. The rest are in air, pipeline, road transport other than common car-
riers, and in all other transport and transport service activities.

E. COMMUNICATIONS

The index of communications activity constitutes a major departure from the
previously used index. The latter was simply an index of total revenue in com-
munications as reported in Transport I Svyaz' and the Soviet statistical hand-
books. The present procedure measures physical activity in four branches-
postal, telephone, telegraph, and radio and 'television broadcasting. The branch
indexes are aggregated by their relative shares in the total revenues of the Min-
istry of Communications in 1970. The relevant data for 1950-70 are taken from
Transport i 'Svyaz' SSSR, 1972, and for subsequent years from the annual statis-
tical handbooks, Narodnoye khozyaystvo. The physical units used to measure
activity in each branch and its relative weight in the total are given in the fol-
lowing tabulation.
Branch and physical units: (percent)

Postal: Number of letters, parcels, money orders, newspapers, and
magazines mailed-'--------------------------------------------- 40. 7

Telephone: Number of telephones in urban and rural areas and num-
ber of intercity telephone calls----------------------------------- 36. 8

Telegraph: Number of telegrams---------------------------------- 9. S
Radio and television: Number of receivers- - _______________ 12. 7

While it may appear improper to measure "output" of radio and TV services
by number of receivers, there are no data for any other suitable measure. Never-
theless, it has been a fast-growing sector, whose output should be included some-
how. The measure th'at is used shows a nearly ten-fold expansion during 1950-70,
compared with a nearly five-fold growth in postal activity and a three-fold growth
in telephone services.

F. TRADE

The index for trade also represents a major departure from previous pro-
cedures, which used a measure for retail sales in constant prices to represent the
sector. The sector weight, however, has four components: retail trade, wholesale
trade, material-technical supply and procurement of agricultural products. Ac-
cordingly, the new index for the trade sector is a weighted index of indexes in
constant prices derived separately for each component, as follows.

RetaiZ trade.-The index measures the value of goods moving through the
retail trade network. It is calculated from the end use index of consumption of
goods, minus the value of consumption in kind and collective farm market sales.
See the paper by Schroeder and Severin in this volume.

*The nine modes include: (1) rail. (2) sea. (3) river, (4) air, (5) bus, (6) streetcars,
(TJ tr.1,y., (8) subwaays, and (9) taxies.

2t CIA, USSR: GNP Accounts. 1970, op. cit., p. 9. 0
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Wholesale tradc.-The index measures the volume of goods moving through
the wholesale network. It is calculated as a composite index for output of light
industry, food industry and consumer durables; the three indexes are components
of the index of industrial production, the derivation of which is explained above.

Material-technical supply.-The index measures the volume of goods handled
by industrial supply agencies. It is a composite index of output in all branches
of civilian industry except light and food industries, consumer durables, and
electric power.

Procurement.-The index measures the volume of products handled by pro-
curement agencies. It is a physical index of quantities of agricultural products
procured by the state. The data are published regularly in Soviet statistical
handbooks.

The weights used to aggregate the four indexes are value added weights cal-
culated, for the most part, directly from officially published data. The weights
are as follows:
Sector: Percent

Retail trade ----------------------------------------------------- 60. 82
Wholesale trade-------------------------------------------------- 7. 37
Material-technical supply ----------------------------------------- 19. 92
Procurement -------------------------- _____________________ 11. s9

G. SERVICES

The indexes and rates of growth for each of the sector of origin services are
presented in tables A-8 and A-9 below. The household and communal services
which include housing; utilities; repair and personal care; recreation, art, and
physical culture; education; and health are described in Schroeder and Severin,
"Soviet Consumption and Income Policies in Perspective," in this volume.

Science.-The index for science is a composite of wages and social insurance
deductions plus materials purchases deflated by a weighted index of industrial
wholesale prices. The inclusion of materials is intended to represent otherwise
uncounted prototype production (see text section III B).

General administration and miscellaneous services and credit and State insur-
ance.-General Administration Miscellaneous Services is the composite of esti-
mates derived separately for (1) general agricultural programs, (2) forest econ-
omy, (3) state administration, (4) culture, (5) municipal services, (6) civilian
police, and (7) administrative organs of social organizations. The 1970 weights
are moved by indexes of employment. No separate employment series has been
developed for "administrative organs of social organizations." A series can be
obtained from Trud v. U.S.S.R., pp. 28-29. Employment in State administration
would then be obtained as the total "apparat" employment, less employment in
social organizations. Parallel to the General Administration and Miscellaneous
Services indexes, the Credit and State Insurance index series is based on reported
employment.



TABLE A-.8-U.S.S.R.: SECTOR OF ORIGIN SERVICE INDEXES (FACTOR COST)

11970=1001

-l

ls

Selvices-
Housing-
Utilities.

NS Repair and personal care-
Recreation, art, and physical culture
Education-
Health-
Science-
Credit and insurance
Administration and miscellaneous

services-
General agricultural programs
Forest economy .
Apparat and social organizations -
Cuoture-
Municipal services---------
Civilian police-

Military personnel and statistical
discrepancy-

1970 value
addod weights

(billion rubles) 1950 1951 1952 1953 1954 1955 1956 1957 1950 1959 1960 1961

-

45.926 44. 9 46.4 48. 0 49. 2 50. 5 51. 5 53. 1 55. 1 57. 7 60. 5 63. 5 66.7
3.162 47.3 48.9 50.5 52.1 53.9 55.6 57.2 59.7 62.9 66.7 70.6 74.1
2.017 22.2 23.3 24.5 25.7 27.0 20.3 30.4 32.7 35.3 38.0 41.0 47.0
3.304 42.2 42.7 43.1 43.6 44.1 44.6 45.8 47.0 48.1 52.1 49.6 45.9
1.194 32.8 36.1 39.8 43.9 48.4 53.3 57.0 61.4 66.0 69.4 71.0 75.6
9.939 47.5 49.2 51.0 52.9 54.0 56.0 57.4 58.4 59.9 61.1 62.0 65.5
5.664 44.0 46.2 40.5 50.9 53.4 56.1 57.6 60.2 63.5 66.4 69.4 72.2
5.608 17.5 19.2 20.9 22.1 24.0 26:-2 29.2 33.3 37.6 41.3 47.5 52.3
2.219 60.0 68.1 68.1 68.2 60.2 60.3 63.6 67.3 67.0 67.0 68.3 71.4

6.034 76.8 77.4 77.9 75.2 70.6 64.1 64.5 63.4 64.5 64.5 66.2 69.4
.754 56.9 61.7 66.3 60.6 62.9 45.3 49.4 47.4 56.2 58.3 72.1 74.1
.548 102.5 104.6 106.7 96.1 92.0 80.0 90.1 87.1 84.8 81.3 82.9 07.3

2.912 97.2 96.0 94.8 91.7 82.0 72.3 71.3 68.7 68.7 67.6 66.1 68.8
.903 41.3 42.8 44.3 45.5 47.6 49.6 51.1 53.0 54.6 56.7 59.8 64.3
.475 45.0 46.0 48.8 49.8 50.8 51.8 54.5 56.2 57.5 59.5 63.0 66.5 1Ž3

1.042 96.3 95.6 94.7 91.4 81.6 71.0 71.0 68.6 60.6 67.0 66.1 68.6 'O-4

6.185 116.8 130.9 140.6 130.3 123. 1 120.3 109.2 103.9 99.0 94.6 74.5 74.1

1975
1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975

Services ------------------ 70. 2 73. 5 77. 3 01.2 65. 1 80. 6 92. 5 96. 3 100 103.8 106. 5 110. 6 115. 6 119. 8
Housing ---------------- 77. 4 80. 5 83. 3 06. 0 08.8 90. 7 94. 5 97. 3 100 102. 8 105. 5 108. 2 111. 4 114. 4
Utilities ---------------- 53. 0 59. 1 65. 3 71. 6 77. 1 02. 5 07.8 93. 8 100 105. 7 111. 4 117. 6 126. 0 137. 1
Repair and personal core--------- 45. 9 47. 9 53. 6 61. 2 69. 1 76. 7 82. 2 90. 0 000 107. 7 116. 0 125. 4 135. 2 145. 6
Recreation, art, and physical culture --- 78. 1 79. 3 83.9 87. 6 08. 3 93. 5 97. 4 98. 2 100 101.08 102.9 104. 9 106. 3 106.?7
Education --------------- 70. 0 73. 9 73.08 83. 4 07.4 90. 7 94. 6 97. 6 100 103. 0 105.6 108. 1 110. 8 113. 2
Health----------------- 75.0 77.2 00.3 83.0 87.0 89.4 93.5 97.1 100 103.4 106.4 109.0 111.6 114.3
science ---------------- 57.0 63.3 68.6 72.4 70.5 00.5 87.0 92.4 100 106.1 104.7 113.3 127.3 134.7
Credit and insurance----------- 73.0 74.5 76.3 77.3 00.7 04.8 69.2 93.6 100 105.9 113.1 119.8 127.1 134.0

cemnis71.2n 72.3s 75.2ou sev-79.7 03.9 88.8 93.4 97.6 100 103.0 108.0 112.7 117.4 122.0
General agricultural programs----- 72.9 72.2 75.0 77.5 83.0 90.5 99.0 101.0 tOO 106.0 110.7 114.8 119.4 124.4
Forest economy----------- 89.8 92.2 93.3 92.8 94.5 95.2 97.2 60.4 100 99.8 102.3 102.5 103.7 103.9
Apparal and social organizatioons---- 69.9 69.5 71.9 77.5 82.1 87.7 92.2 97.4 100 102.8 106.6 110.8 115.1 119.0
Culture-__---------- 68.7 72.7 77.3 82.2 85.9 89. 3 93. 5 96. 9 100 106.3 111. 0 117.0 123.1 128.6
Municipal services---------- 60.8 71.5 74.8 78.2 81. 5 07.5 91.8 96.0 100 105.2 110.5 115.5 120.0 125.0

M ilitary peronncel and---------- 69.3 69.3 71.8 76.7 81.6 87.4 91. 4 97.2 100 102.4 106.2 113.3 118.8 125.2

discrepancy-------------- 75.9 78.3 80.5 82.9 86.0 90. 1 95.5 97.3 10 13. 152 176 195 116
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TABLE A-9.-U.S.S.R.: SECTOR OF ORIGIN SERVICES (FACTOR COST), AVERAGE ANNUAL RATES OF GROWTH

[Percentl

1951-55 1956-6 1961-65 1966-70 1971-75

Services
Housing
Utilities
Repair and personal care
Recreation, art, and physical culture .
Education -------------- ---
Health
Science ------------------- -------
Credit and insurance.
Administration and miscellaneous services .

General agricultural programs .
Forest economy.
Apparat and social organizations .
Culture.
Municipal services
Civilian police.

Military personnel and statistical discrepancy .

2.8 4.3 5.0 4.3 3.7
3.3 4.9 4.0 3.1 2.7
5.0 7.7 11.8 6. 9 6.5
1.1 2.2 4.3 10.3 7.8

10.2 5.9 4.3 2.7 1.3
3.6 2.0 5.9 3.7 2.5
5.0 4.4 3.8 3.6 2.7
8.4 12.6 8.8 6.7 6.1
.1 0 2.5 5.3 6.0

-3.6 .7 3. 8 4.6 4.1
-4.4 9.7 1.5 5. 2 4. 5
-2.6 -1.6 2.3 1. 5 .8
-5.8 -1.8 3.2 5.2 3.5

3.7 3.8 6.6 4.0 5.2
2.8 4.0 4.4 5.0 4.6

-5.7 -1.7 3.0 5.4 4.6
.6 -9.1 2.2 3.8 2.2

H. MILITARY PERSONNEL AND STATISTICAL DISCBEPANCY

Military personnel consisting of pay and subsistence in the base year, is moved
by an index of military manpower combined with subsistence in constant prices.
The military personnel index is included in services. Since personnel pay and
subsistence estimates are currently being revised, the index is not shown
separately, but is combined with the statistical discrepancy of services. The
statistical discrepancy is the implied difference in employment between the
total of services in the State reported wage bill and the employment estimates
for the individual services.

The End-Use Indexes

A. CONSUMPTION

The component physical indicators in consumption are those assembled by
Schroeder and Severin elsewhere in this volume. However, the component
weights and some of the indexes are adjusted from an established price basis to
factor cost. In the absence of detailed wholesale prices for farm products and
their respective intermediate and finished products, approximate factor cost
adjustments are estimated for the food index and the soft goods index. Food
consumption is divided into processed foods and other foods, and the factor cost
adjustment is applied to each separately. Since processed food bears the turnover
tax and is generally more rapidly growing, the adjusted index generally grows
slower than food in established prices. Similarly, soft goods are divided into light
industry and technical crops not subject to turnover tax, and an adjusted factor
cost index is calculated.

The consumer services indexes are identical to those of Schroeder and
Severin and are shown here in Tables A-10 and A-11.

B. INVESTMENT

Maohinery and equipment.-This index Is the Soviet official machinery and
equipment component of investment in constant prices.



TABLE A-10.-U.S.S.R: GNP INDEXES OF END USE SERVICES (FACTOR COST)

[1970=1001

1970
weights
(billion
rubles) 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961

Household services -26. 021 39.2 40.9 42.6 44.4 46. 3 48. 4 50. 3 53.6 56. 0 58. 5 62. 5 65. 7

Housing.
Utilities
Personal transportation
Personal communications-
Repair and personal care
Recreation, art, and physical culture
Trade union and other dues

Communal services .

Health.
Education.

3,429 47.3 48.9 50.5 52.1 53.9 55.6 57.2 59.7 62.9 66.7 70.6 74.1
3.478 22.2 23.3 24.5 25.7 27.0 28.3 30.4 32.7 35.3 38.0 41.0 47.0
7.200 16.0 18.0 19.8 22.0 24.4 27.7 29.2 39.2 36.1 39.1 42.8 46.6
1.200 22.4 24.5 26.7 28.4 30.8 33.0 35.6 38.4 40.6 43.2 46.4 49.2
4.674 42.2 42.7 43.1 43.6 44.1 44.6 45.8 47.0 48.1 42.1 49.6 45.9
3.948 32.8 36.1 39.8 43.9 48.4 53.3 57.8 61.4 66.0 68.4 71.0 75.6
2.092 36.9 38.7 40.9 42.8 44.3 45.9 48.6 51.5 54.4 57.5 60.9 64.7

26.262 39.6 41.8 44.2 46.6 49.3 52.0 54.7 56.6 58.3 61. 1 64.0 66.3

--

--

10. 164 36. 7 39. 6 42. 6 45. 9
16. 098 41. 4 43. 2 45. 1 47. 1

49.5 53.3 58.0 60.2 62.9 67.0 71.1
49.1 51.3 52.7 54.3 55.4 57.5 59.7

In £

72. 6
62. 5

Administrative and other services - 9.971 81.5 81.9 82.2 79.1 73.7 66.0 66.3 64. 7 65.8 65.5 67. 1 70.1

General agricultural programs ----------- 1,130 56. 9 61. 7 66. 3 60.7 62. 9 45. 3 49. 4 47. 4 56. 2 50. 3 72. 1 74. 1
Forest economy - .822 102. 5 104. 6 106. 7 96. 1 92.8 89.8 90. 1 87. 1 84. 8 81. 3 82.9 87. 3
Apparat and social organizations ---------- 4. 366 97. 2 96. 0 94. 8 91. 7 82. 0 72. 3 71. 3 68. 7 68. 7 67. 6 66. 1 68. 8 t'3
Cuhture -------------- -- 1 379 41.3 42.8 44.3 45.5 47.6 49.6 51.1 53.0 54.5 56.7 59.9 64.3 tO
Municipal services -...--........-....-----. 712 45.0 46. 8 48.8 49. 8 50. 8 51. 8 54. 5 56. 2 57. 5 59. 5 63.0 66. 5 1
Civilian police ---------------------------------- 1.562 96. 3 95.6 94. 7 91.4 81. 6 71. 8 71.0 68. 6 68. 6 67. 0 66. 1 68.6

1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975

Household services ------------------ 69.1 72.4 76.1 80.0 84.0 88.3 92.2 96.0 100.0 103.8 107.7 111.77 116.4 121.2

Housing 77.4 80.5 83.3 86.0 88.8 91.7 94.5 97.3 100.0 102.8 105.5 108.2 111.4 114.4
Utilities -... 53.0 59.1 65.3 71.6 77.1 82.5 87.8 93.8 100.0 105.7 111.4 117.6 126.0 137.1
Personal transportation -------------------- 52.1 56.8 60.8 66.0 73.1 80.1 87.8 93.8 100.0 106.6 114.0 120.3 129.2 138.0
Personal communications ------------------- 52.2 55.3 59.2 65.4 72.3 79.7 85.5 92.9 100.0 107.2 115.1 123.4 132.4 141.8
Repair and personal care -- . ... 45.9 47.9 53.6 61.2 69.1 76.7 82.2 90.0 100.0 107.7 116.0 125.4 135.2 145.6
Recreation, art, and physicial culture - 78.1 79.3 83.9 87.6 88.3 93.5 97.4 98.2 100.0 101.8 102.9 104.9 106.3 106.7
Trade union and other dues -..- ,---. 68.6 72.3 76.3 80.6 86.2 91.2 94.3 97.2 100.0 102.3 104.7 106.8 108.9 111.2

Communal services -69.1 73.2 77.5 82.1 86.8 89.9

Health -72.1 75.4 78.9 82.6 87.1 89. 2
Education -67.3 71.9 76.7 81.8 86.6 90. 3

Administrative and other services 71. 5 72.2 75. 0 79.4 83.6 88. 8

-

92.7 96.7 100.0 103.4 106. 6 110. 6 114. 4

91. 2 94.8 100.0 102.5 105. 2 108.2 111.3
93.6 97.8 100.0 104.0 107.5 112.0 116.2
93. 4 97. 7 100.0 103. 5 107. 6 112. 2 116. 7

-

119.3

115.2
121.9

121. 1
=

General agricultural programs - .-.-. 72.9 72.2 75.0 77.5 83.0 90.5 99.0 101.0 100.0 106.0 110.7 114.8 119.4 124.4
Forest economy--------------- 89. 8 92.2 93. 3 92.8 94. 5 95. 2 97. 2 98. 4 100.0 99. 8 102.3 102. 5 103. 7 103.9
Apparat and social organizations -69.9 69. 5 71. 9 77. 5 82. 1 87. 7 92.2 97.4 100.0 102.8 106.6 110. 8 115.1 1.19. °
Cul ture------------------- 68. 7 72. 7 77. 3 82. 2 85.9 89. 3 93. 5 96. 9 100. 0 106.3 111. 0 117. 0 123. 1 128. 6
Municipal services ------ 68.8 71.5 74.8 78.2 81.5 87.5 91.8 96.0 100.0 105.2 110.5 115.5 120.0 125.0
Civilian police - 69.3 69.3 71.8 76. 7 81.6 87. 4 91. 4 97.2 100.0 102.4 106.2 113.3 118.8 125. 2
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TABLE A-11.-U.S.S.R.: GNP SERVICES BY END USE (FACTOR COST), AVERAGE ANNUAL RATES OF GROWTH

[Percentl

1951-55 1956-60 196145 1966-70 1971-75

Household services -4. 3 5.3 5.1 4.6 3. 9
Housing -3.3 4.9 4.0 3.1 2. 7
Utilities -5.0 7.7 11. 8 6.9 6. 5
Personal transportation -11.5 9.1 9.0 8.7 6.6
Personal communications- 8.1 7.1 7.1 8.9 7. 2
Repair and personal care -1. 1 2. 2 4. 3 10.3 7. 8
Recreation, art, and physical culture -10.2 5.9 4.3 2.7 1. 3
Trade union and other dues -4.5 5.8 5.8 4.4 2. 2

Communal services -5.6 4. 2 5.1 4.0 3. 6
Health -7.7 5.9 3.1 3.9 2.9
Education- 4.4 3.1 6.5 4.1 4. 0

Administrative and other services -- 4.1 .3 3.4 4.7 3. 9
General agricultural programs -- 4. 4 9.7 1.5 5.2 4. 5
Forest economy -- 2. 6 -1. 6 2.3 1. 5 .8
Apparat and social organizations -- 5. 8 -1.8 3.2 5.2 3. 5
Culture -3.7 3.8 6.6 4.0 5.2
Municipal services -2. 8 4.0 4.4 5.0 4. 6
Civilian police -- 5.7 -1.7 3.0 5.4 4.6

Construction and other capital outlays.-Since the construction portion of new
fixed investment reflects only new construction, the sector of origin index of con-
struction activity (adjusted to exclude the materials inputs used in the construc-
tion portion of capital repair activity) was used as an index of new construction.
The adjustment consisted of first separating construction repair from total cap-
ital repair on the basis of (1) a series of total capital repair in current prices
and (2) the share of machinery repair in total capital repair derived from the
Soviet Input-Output tables; and second, subtracting construction repair from
total construction activity.

A value of machinery repair was derived for each year in current prices and
subtracted from the value of total capital repair in current prices. The residual
was assumed to reflect construction repair in current prices, and was deflated to
a 1970 price base by an implicit price deflator for construction. The latter was
based on an index of current price construction GVO from Soviet 1-0 tables and
the index of constant price construction activity derived for the sector of origin
accounts. The resulting construction repair series In 1970 prices was subtracted
from a series of construction GVO derived by moving the value of GVO given in
the 1966 input-output table in 1970 prices by the sector of origin construction
activity index. The result was assumed to represent a constant price series for
new construction.

Net additions to livestock-This index represents change in livestock herds
reflected in the OER agricultural index presented in D. Carey, "Soviet Agricul-
ture: Recent Performance and Future Plans," in this volume.

Capital repair.-The index of capital repair activity is a composite of machin-
ery repair and construction repair, each deflated to a 1970 price base. Deflated
machinery repair was based on (1) the share of machinery repair in total capital
repair in current prices, derived from Soviet I-O tables: (2) a series of total
capital repair in current prices; and (3) Becker's price deflator for machinery
described earlier. Total capital repair in current prices was based on the 1970
value of capital repair given in CIA, USSR: GNP Accounts, 1970, op. cit., and an
index of Soviet official allocations for capital repair. Deflated construction repair
was derived as explained above for the index of "construction and other capital
outlays."

C. RESEARCHI AND DEVELOPMENT

This index is the same as that used for "Science" on the sector-of-origin side
of the accounts.

D. GENERAL ADMINISTRATION AND MISCELLANEOUS SERVICES

These indexes are the same as those reported for the sector-of-origin services.

E. OUTLAYS N.E.C.

This index reflects the residual calculated by subtracting the other end-use
categories from the sector-of-origin GNP control total. Conceptually, it includes
defense, net exports, change in inventories and reserves, unidentified outlays, and
a statistical discrepancy.
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I. INTRODUCTION: THE USE OF AN EcONoAmxc MODEL IN TM
EVALUATION OF SovIET FIvE-YEAR PLANS

Evaluation of the Soviet Five-Year Plans (FYPs) has become an
increasingly important task for Western economists. Given the greater
availability of Soviet economic statistics and the utilization of quan-
titative methods, the 9th FYP was subjected to more rigorous scrutiny
than were previous Plans. Western skepticism regarding the feasi-
bility of the 9th Plan was eventually confirmed by the actual perform-
ance of the economy. Presented now with the 10th FYP, we have a
new analytical tool, the SRI-WEFA Econometric Model, to help in
the assessment of the feasibility of a Soviet FYP and its macroeco-
nomic consequences. SOVMOD II, the current version of the model,
has been developed over the past two years by economists from Stan-
ford Research Institute and Wharton Econometric Forecasting Asso-
ciates, University of Pennsylvania. This medium-scale econometric
model, while similar in scope and potential application to models of
Western market economies, was designed to reflect Western under-
standing of Soviet economic institutions and bureaucratic behavior.

There are many advantages in using an econometric model for fore-
casting the probable development of the Soviet economy and for evalu-
ating official Soviet Plans. First, since the model is an interdependent
system of technical and behavioral relations, the analyst is able to con-
sider indirect effects as well as direct effects, i.e., the total system im-
pact, in quantitative terms. Second, since this macromodel is concerned
with income flows and expenditures throughout the Soviet economy,
one may explore the consequences of a Plan in areas not treated exten-
sively in the published document. For example, we will consider the
consequences of the Plan for household income and consumption, the
State budget, controlled and market prices, the composition of foreign
trade, and the Soviet balance of payments. Third, the establishment of
the model with supporting software allows the analyst to construct a
variety of alternative projections, encompassing total system effects,
based upon variations in Soviet policy, the world economy, and the
weather.

At the same time, the problems and limitations associated with the
use of econometric models should be recognized and acknowledged by
all model users and consumers of model analysis.

First, the model itself is only one ingredient in the forecasting
process. Forecasting is an interactive process between the model and
the analyst. Frequently, the skill and judgment of the analyst are the
most important factors in a valid projection. The model serves as a
framework for imposing regularities observed in the past upon the
future and for preserving a certain degree of consistency. The analyst
must judge when certain past regularities should be relaxed and where
additional consistency should be imposed upon the model solution. The
term "control" as defined below designates this degree of analyst par-
ticipation.

Second, one should be careful not to attribute excessive precision to
the quantitative results of econometric forecasts. All projections with
an econometric model are subject to certain prediction errors and such
errors typically increase with the length of the projection. Even
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where the prediction error- for levels of output are one percent or less,
errors in the prediction of rates of growth are naturally much larger.

Third, issues of data methodology and accuracy, which are quite
important for Western economies, are crucial for the scientific analysis
of the Soviet economy. Soviet and Western methods of output measure-
ment and national income accounting differ for both practical and
ideological reasons. In building the SRI-WEFA Econometric Model,
the decision was -made to use Western estimates of sector output and
Soviet GNP. In contrast to Soviet measures of gross value of output,
Western estimates of Soviet production are based upon commodity
samples (measured in physical or value terms) which are aggregated
using prices and value-added weights for a base year. Thus, the output
measures used in our model are roughly comparable to statistics con-
structed for Western market economies. Without concerning ourselves
here with the difficult issues of relative "bias," growth rates for the
Soviet economy invariably appear lower when using Western method-
ology than when using Soviet methodology. For presentation purposes
in this report, in order to make the projections of the model comparable
with official Soviet Plan data, growth rates computed 'by Western
measurement have been adjusted upward using adjustment factors
observed in the past.'

In the next section, a brief overview of the 10th FYP will be pre-
sented. 2 Then, a Control Solution developed using SOVMOD II will
be introduced, along with a discussion of the assumptions underlying
this projection and an evaluation of the macroeconomic consequences
of the 10th FYP. In the next section, three scenarios will be presented
as illustrations of the capacity of the SRI-WEFA Model to evaluate
the economic impact of alternative Soviet policies, world economic
conditions, and the weather. In the final section, the new input-output
component introduced in the SRI-WEFA Model will be described
and applied to the 10th FYP. The details of the SOVMOD II Control
Solution to 1980, including assumptions and adjustments, are provided
in Appendix A to this paper.

II. AN OVERVIEW OF TH 10THI FYP

The agricultural setback in 1975 occurred at a critical time for the
Soviet Union, both economically and politically. The USSR had been
enjoying its relative immunity from the inflation and recession which
had beset Western capitalism in the early 1970's, and its political
leaders were confident in the prospects of the Brezhnev strategy of agri-
cultural independence and the purchase of Western technology. The
1975 grain harvest indicated once again the vulnerability of Soviet
agriculture to weather disturbances. Large purchases of Western grain
strained Soviet hard currency reserves, reserves which had already
been depleted by declining Soviet exports to a recession-ridden West
and by previously ordered So let purchases of Western machinery and
equipment.

'This assumes, of course, a stability in the degree of "bias." In fact, one might argue
that the relative gap between Soviet and Western measures may decline slowly in the
future.

'More detailed studies are available In this volume.
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A reduction of aspirations for the domestic economy was first sig-
nalled in the Annual Plan and Budget announced for 1976.3 Planned
rates of growth for industrial production, agricultural output and na-
tional income were scaled down from the levels of previous Plans;
State financing of centralized investments, industry and construction,
transport and communications, and agriculture were budgeted to grow
cosiderably less than in recent years. The preliminary report on the
10th FYP, published two weeks later, acknowledged the underfulfill-
ment of the 9th FYP and projected rates of growth through 1980 which
were much less ambitious than those of the 9th Plan.4 In Table 1 we
have presented the major indicators for the 9th Plan, official estimates
of realized growth, and preliminary draft targets for the 10th Plan.
The two bad harvests of 1972 and 1975 certainly were a major factor
in the underfulfillment of the Plan, but it is clear that the 9th Plan
was unrealistic in its anticipation of productivity gains. Official figures
published recently indicate that the only area of Plan overfulfilment
was in foreign trade.5 This 'was related primarily to the rapid expan-
sion of East-West trade associated with the policy of ditente, an ex-
pansion in trade motivated at least in part by Soviet concern with
lagging productivity.

The preliminary plan targets of the 10th FYP are significant in two
respects. First, they are substantially more modest than those of the
9th Plan, an indication of an acceptance of less ambitious goals by
the political leadership. Second, they are very much in line with offi-
cial estimates of performance during the 9th FYP; this suggests that
Soviet planners may be using recent experience as a test of Plan rea-
sonableness more than they have in the past.

The 10th FYP, even more than previous plans, acknowledges the
severity of the constraint represented by diminishing growth in the
supply of labor and a diminishing effectiveness of capital investment.
The stress in the plan is on efficiency of production, improvement in
quality, and the acceleration of technical progress. As is stated in the
Basic Guidelines on the 10th FYP:

It is necessary to develop on a still broader basis nationwide socialist com-
petition for the achievement of high labor indices and the fulfilment of national-
economic plans and to do everything to make the 10th Five-Year Plan a five-year
plan of efficiency, a five-year plan of quality in the name of a further Increase
in the people's well-being.'

The Plan calls for labor productivity in industry to rise 30-34 percent
even though capital investment is projected to rise by only 24-26
percent. Since the Plan does not appear to anticipate major gains from
organizational changes, its fulfillment may well depend upon the pur-
chase and financing of machinery imports from the Developed West.

I Pravda, December 3. 1975. up. 1-3.
4 Pravda. December 15. 1975, pp. 1-6. A translation of the full text has appeared In The

Current Digest of the Soviet Press, 27 (Jan. 14, 1976), pp. 1-26.
BEkonomicheskala gazeta. May 5, 1970.
a Current Digest, op. cit., p. 26.
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TABLE I-MAIN INDICATORS OF THE 9TH AND 10TH FYP's

[Percentl

9th FYP (1971-75) 10th FYP
(1976-83),basic

Indicator Plan targetI Actual I guidelines2

5-yr growth rates:
National income- 38. 6 28.0 24-28.
Real income per capita -31.0 24.0 20-22.
Industrial output -47.0 43.0 35-39.
Industrial labor productivity -39.0 34.0 30-34.
Industrial employment -5.9 6.7 3.8
Agricultural output (5-yr average) -21.7 13.0 14-17.
New capital investment (5-yr total) -41.6 41.3 24-26.
Retail trade turnover ------------- 40.0 36.0 27-29.
Foreign trade turnover ---- ----------- 33-35. 0 - -............ 30-35.

I N. K. Baybakov (general ed.), "Gosudarstvennyy pyatiletniy plan razvitiya narodnogo khozyaystva SSSR na 1971-75
godl,' Moscow, 1972,

2 'Pravda," Mar. 7, 1976,

III. A CONTROL SOLUTION FOR THE SOVIET EcONOMY, 1973-1980

In using an econometric model for projective analysis, it is impor-
tant to differentiate the factors which contribute to a projective solu-
tion and the various modes of projections. First, the major elements
involved in computing a model projection are as follows:

The specification and estimation of the model itself, particu-
larly the implicit assumptions concerning future technology and
behavior;

The assumptions made concerning the future of exogenous vari-
ables, those not determined in the model solution; and

The intervention of the analyst to compensate for deficiencies
of the model and to impose additional information on model
solutions.

Second, with these distinctions in mind, one may define a hierachy
of projective exercises:

A solution of the model, which might not involve user interven-
tion beyond the specification of the model and the selection of
assumptions for exogenous variables;

A control solution which indicates a judgment of conditional
plausibility and internal consistency by the analyst; and

A forecast which, in our usage, represents further discrimina-
tion among plausible control solutions, i.e., the selection of the
solution which appears most likely, given available information
and expert opinion.

As this discussion suggests, good forecasting procedure will usually
involve extensive discussion of alternative assumptions and alterna-
tive control solutions by experts both involved in and independent of
the project.

The projections reported in this paper were all computed using
SOVMOD II, the second-generation SRI-WEFA Soviet Econometric
Model.7 The version of the model used calculates total consumption as

7 This model is described and documented In Donald W. Green. Lawrence R. Klein. and
Herbert S. Levine. The SRI-WEFA Soviet Econometric Model: Phase Two Documentation,
Stanford Research Institute Technical Note SSC-TN-2970-4, October 1975.
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a residual category of GNP end-use, and determines Soviet grain im-
ports and gold sales by exogenous assumption. The most important
aspect of model specification is the functional form of the production
functions. They are assumed to be Cobb-Douglas with all technical
progress being factor-augmenting rather than disembodied, i.e., no
increase in factor productivity will occur unless factors are increased.
This is a particularly important assumption when one is projecting for
a period when the rate of factor accumulation (labor and capital) is
expected to decline.8

The major assumptions used in the determination of a control solu-
tion for 1973-80 are presented in Appendix A. For the important
financing variables, we have projected a moderate growth rate
of 3 percent (slightly higher for agriculture), somewhat less than
the observed growth rate for 1966-75. The projection assumes "nor-
mal" weather for the period 1976-80. For the world economy, we have
projected real trade growth at 7 percent and world trade inflation at
7 percent (1976-80). Raw material prices are expected to grow at a
lower rate, as are CMEA foreign trade prices. We have projected a
stable exchange rate for the ruble and stable gold prices (at $120 per
ounce). Variations in these assumptions for world trade variables
would primarily affect the composition and level of Soviet foreign
trade.

In establishing a control solution for 1973-80, there have been sev-
eral types of adjustments introduced:

Actual data available for the period 1973-75 were imposed on
the model's solution path for those years;

Certain trends embedded in estimated equations of the model
were modified or suppressed given additional information from
the Tenth Five-Year Plan and elsewhere; and

Adjustments were made to certain other variables in response
to analysis of important balances in the State budget, household
accounts, and foreign trade.

Since 1973 data for some variables in the model were not available,
our model projection must begin in that year. Solution values for that
year, however, may be adjusted to conform to the actual data in hand.
Similar adjustments were made to solution values in 1974 given new
Soviet and Western data. For 1975, the most important adjustments
involve the 140 m. metric ton grain harvest and its impact upon total
agricultural output and light industry.9

Several trend coefficients estimated- in the model over a sample
period 1958-1972 were modified for use in longterm projections. The
major modifications in this regard involved the equations determin-
ing the urban share of total population and the participation rate for
the urban population. Our adjustments downward for these variables
result, for example, in a 4.2 percent growth in industrial employment
over the period 1976-80 rather than the 12-14 percent for an initial

I The model has been designed, however, so that the analyst may introduce disembodied
technical change into the various production functions for alternative projections.

DThese adjustments have been described In an earlier informal note: Donald W. Green,
"The 1975 Soviet Grain Harvest, the Tenth Five-Year Plan and the U.S./USSR Grain
Agreement," published In United States-Soviet Grain Agreement, S. 2492 and Other Mat-
ters, U.S. Senate Hearings, Subcommittee on International Finance of the Committee on
Banking, Housing and Urban Affairs, 9-10 December 1975, U.S.G.P.O., Washington, D.C.,
1976.
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projection. Besides reducing the rates of growth of employment to the
neighborhood of those implied by the Basic Guidelines, the volume of
investment during the 10th FYP was also restricted to the Guideline's
25 percent increase over the 9th FYP period.

The final category of user intervention in the derivation of a con-
trol solution involves the recognition of inconsistency and the im-
position of plausible adjustments to lessen inconsistency in the pro-
jection. For example, the initial experiments resulted in very large
Soviet trade deficits with the CMEA in the late 1970's (nearly $4 bil-
lion annually). Such deficits arose from rapid growth in Soviet imports
of machinery and raw materials (15-18 percent per year). We judged
that such deficits and growth rates in imports were not feasible, for
both economic and political reasons, and adjusted those growth rates
downward to a 12-13 percent level. A similar problem arose for Soviet
hard currency trade and we chose here to adjust upward Soviet hard
currency exports and increase credit drawings and gold sales in order
to reduce the deficit in hard currency to manageable levels. We also ad-
justed certain categories of revenue in the State budget to new tax
rates implied by the 1973-74 data in order to close the projected deficit
in the State budget.

The main indicators of the 10th FYP are compared with those gen-
erated in the SOVMOD II Control Solution in Table 2 below. The ag-
gregate output targets in the Plan for industry and agriculture appear
to be feasible by the standards of the estimated macromodel. The
growth in real income per capita projected in the Plan is not, however,
attained in the model solution. Furthermore, the model projects a much
lower growth in the real volume of Soviet foreign trade, approximately
the growth rate projected for Soviet GNP of 23-24 percent rather than
the 30-35 percent anticipated in the Plan. However, if the sample
period used for estimating the foreign trade equations in SOVMOD
II had included 1974 and 1975, the model projection for foreign trade
turnover might exceed 30 percent. This would not necessarily mean
that such a further expansion in Soviet foreign trade is either feasible
or likely.

In Table 3, the differences between the Control Solution and the 10th
FYP are indicated at the level of industrial branches. The labor allo-
cation system in the model has been adjusted to correspond more closely
to the pattern implied in the 10th FYP, though not constrained to
exact correspondence. This table may indicate certain reallocations of
capital investment from the pattern projected in the model. Since the
actual planned allocation of capital investment has not been published
yet, any conclusions must be tentative. However, the fulfillment of the
output target for light industry (soft goods) would appear to depend
upon greater capital investment than projected by the macromodel.
Similarly, the modest output target for petroleum products may in-
dicate that Soviet planners will restrict the growth of investment from
historical rates or that they anticipate diminishing capital effectiveness
in this branch.

A major advantage in using an econometric model to evaluate a
FYP is the information generated in model solution which is generally
not published in the Plan document. In the following sections, the
Control Solution results will be used to indicate the macroeconomic
consequences of the 10th FYP.
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TABLE 2.-COMPARISON OF THE 10TH FYP WITH THE SOVMOD 11 CONTROL SOLUTION

ln percent]

Basic guidelines SOVMOD If
Indicator: 5-yr rates of growth targets, control T

GNP - -24.9
National income- 24-28.
Industrial output- 35-39 (30. 7) 39. 4
Industrial labor productivity-30-34 a(25 4) 33.8
Industrial employment- .3.8 4.2
Agriculturol output (5-yr overage) 14-17 a (12. 5) 14. 5
Real income, per capita 20-22 18.3
New capital investment (5-yr total) 24-26 25.0
Total coosurmiptisn-24.4
Foreign trade turnover-30-35 23.3

1 "Pravda," Mar. 7,1976.
2SOVMOD 11 control: May 5,1976.
a Model projections converted to Soviet GVO projections using adjustment factors computed for 1966-70. The unad-

justed SOVMOD II projections are given in parentheses. The adjustment factor is a standard approximation: l1+g (official)]/
1+g (Western)], where g equals rate of growth.

TABLE 3.-THE GROWTH OF INDUSTRY, 1976-80

Percentage growth from 1975 to 1980

10th FYP SOVMOD 11 control projection

Labor Labor pro-
Industrial category Output productivity Employment OutputI ductivity I Employment

Total industry -- 35-39 30-34 3.8 39.4 33.8 4. 2
A goods (producer's goods) - 38-42 .-------
B goods (consumer's goods) - 30-32- ---

Elactroenergy 34-38 27-29 6.3 33.0 29.1 3.0
Petroleum:

Crude -26-30 28-30 -. 8 -------------
Refined products- 25-30 39-41 -8. 9 43.4 44.4 -. 7
Natural gas -- -- -- 38-50 4345 0 ----------

Coal - ---------------------- 13-16 22-24 -6.9 11.9 30.4 -14.2
Ferrous metallurgy: Steel -13-21 23-25 -5. 6 19.7 24.4 -3. 8
Nonferrous metallurgy: Rare metals --. 30 23-25 4.8 36.0 30.8 4.0
Chemicals and petrochemicals -60-65 59-61 1.6 53.9 52.7 .8
Machine-building and metalworking-- 50-60 50 3.3 51.8 40.3 8.2
Construction materials -30 24-26 4.0 34.9 30.6 3.3
Forest products --------- 22-25 2-27 -1. 2 123.5 28.5 -3.9
Paper and pulp - 23-25 37.8 35.9 1. 4
Light industry -- 26-28 23-25 2.4 18.8 15.3 3.0
Processed food -23-25 24-26 -. 8 23.6 25.2 -1. 3

I Model projections are converted to Soviet GVO projections using adjustment factors computed for 1966-70.

A. Household Incomes, Consumnption and Retail Prices

The model projects a 24 percent rise in real household disposable
income compared with a 24.4 percent rise in real consumption (private
and public). Thus, the current degree of income-expenditure imbalance
is expected to persist through 1980. Among categories of consumption,
the most rapid growth over the period 1976-80 is projected for dur-
ables (38 percent), followed by services (27 percent), soft goods (26
percent) and food (20 percent). The model projects a very mild rate
of domestic inflation with the price deflator for consumption only
rising 4 percent over the five years. Virtually all of this increase
derives from a projected 33 percent increase in "free market" agri-
cultural prices (6 percent per annum). In the past, such a growing
discrepancy between administered and free prices has often led the
bureaucracy to institute a "price reform" to restore rough parity
between the two price systems.
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B. The State Budget

It is interesting to note that the USSR will face similar problems
with its State Budget in the late 1970's that Western governments
now face in a period of economic recession. Even with the upward
adjustments in State revenues indicated by the 1973-74 budget data,
SOVMOD II projects a growing deficit in the State Budget through
1980. From a surplus in 1974 of 6 b. rubles, a deficit of 2 b. rubles
appears in 1976 and rises to 10 b. rubles by 1980. Expenditure growth
rates will need to be adjusted downward or tax rates adjusted upward
in order to restore balance in the late 1970's. Frequently such increases
in tax rates have been packaged together with price reforms.

C. Agriculture
Barring some startling technological breakthrough or dramatic

changes in farm organization, agriculture is expected to remain the
lagging sector of the economy during the 10th FYP. This appears
to have been recognized by the Party leadership itself in its modera-
tion of the growth target for agriculture in the Plan. Whereas the
agricultural sector will be producing approximately 12 percent of
GNP (in established prices) during this period, it will be employing
27 percent of the total labor force and absorbing 27 percent of total
capital investment. In the control solutions, it has been assumed
that Soviet grain imports will continue at $1 b. per year from 1977
to 1980 under terms of the U.S.-USSR Grain Agreement and such
imports will be necessary to sustain even modest growth in the live-
stock herd.

D. Foreign Trade and the Balance of Payment8

The Basic Guidelines of the 10th FYP provide very little statistical
information regarding the planned expansion of Soviet foreign trade.
Fortunately, SOVMOD II provides considerably more insight into
the likely evolution of that trade, providing detailed information by
commodity and geographical area. Table 4 lists a variety of summary
indicators for the area composition of trade and the balance of pay-
ments situation of the USSR. The model projects a relative increase in
Soviet trade with developed industrial economies, both CMEA and
the West, with a relative decline in trade with the Third World.

The hard currency position of the USSR has been hit hard by the
necessity of grain imports and sluggish Western demand for Soviet
raw materials exports. In our Control, where the model determines
Soviet imports from the West without restriction, the gold-import
ratio falls sharply and the debt-export ratio rises substantially
through 1976.

TABLE 4.-FOREIGN TRADE CONSEQUENCES OF THE 10TH FYP
1. COMPOSITION BY AREA, IMPORTS AND EXPORTS

Share of total imports Share of total exports

Area 1973 1980 1973 1980

CMEA -0.518 0.528 0.464 0.455
Other Socialist- .072 .042 .109 .077
Developed West -. 294 .351 .237 .345
LDC's - .115 .078 .090 .060
Unspecified -. 001 .001 .100 .063
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2. MEASURES OF HARD CURRENCY LIQUIDITY

Gold-import Debt-export
Year ratio 2 ratio

1973 -...----........------------.....-----.-- 1.116 0. 669
1974 -.--..----------------------------- 1.663 .489
1975- .778 .896
1976 - .679 1.223
1977 ------------------------------------ .822 1.013
1978 ------------------------------------ .741 .803
1979-.667 .612
1980- .599 .442

1 The estimates of Soviet gold reserves, hard currency reserves and indebtedness used in the model were published in
J. T. Farrell, "Soviet Payments Problems In Trade with the West," in Joint Economic Committee, "Soviet Economic Pros-
pects for the Seventies, Washington 1973.

2 Gold-import ratio equals value oi gold reserves at market price/total imports from the developed West.
a Debt-export ratio equals total debt less hard currency stock/total exports to the developed West

IV. SOXIj SCENARIO EXPERIMENTS Wrrn SOVYMOD II

In this section, several scenarios relating to the period of the 10th
FYP will be discussed. These scenarios have been designed to illus-
trate various properties of SOVMOD II as well as to indicate plausi-
ble alternative paths for the Soviet economy to 1980.

A. Scenario I: Import Re8trictions

In the derivation of the Control Solution to 1980, Soviet exports to
the Developed West were determined by a model equation which re-
sponds to both Western market demand and Soviet hard currency
deficits. Even so, Table 4 indicated the sharp rise in the international
debt ratio for the USSR through 1976, a measure which does not re-
turn to the 1974 level until 1980. The projections for Soviet foreign
trade in the Control Solution may be unreasonably large for two rea-
sons. First, the 121 percent increase in nominal Soviet exports to the
Developed West may not be feasible given Soviet supply limitations
and world demand conditions. Second, the succession of Soviet hard
currency deficits may be unacceptable to the Soviet leadership, West-
ern bankers, or both.

In the mid-1960's when the USSR faced a similar balance-of-pay-
ments dilemma after the 1963 harvest, its response was to reduce im-
ports of machinery and raw materials from the Developed West. Con-
sequently, Scenario I was based upon a restriction of Soviet imports
from the West and the CMEA. Restrictions were imposed on all non-
grain categories pf Soviet imports from the Developed West and
further restrictions were imposed upon machinery and raw material
imports from the CMEA as indicated in Table 5 below. The main
indicators for Scenario I are compared with the Control Solution in
Table 6. Because of the reduction in machinery imports from the De-
veloped West, the rate of growth of industrial output during the 10th
FYP falls by one percentage point (from 39.4 percent to 38.4 percent).
Total consumption and real household income are correspondingly
reduced.
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TABLE 5.-Definition of Soenario I: Import Restriction
Imports of machinery and equipment

from CMEA.

Total non-grain imports from the De-
veloped West.

Imports of machinery and equipment
from Developed West.

Credit drawings in Western markets___-

2.5 billion ruble reduction beyond Con-
trol distributed over 1976-80 (rep-
resents approximately a 5 percent
reduction in those flows).

$8 billion reduction over 1976-80 (14
percent of Control total).

$3.5 billion reduction over 1976-80 (4.6
percent of Control total). Similar
proportional reductions made for
various categories of machinery
imports.

Reduction 1977480 of $500 million per
year from Control assumption of
$1,500 million.

TABLE 6.-SCENARIO RESULTS: MAIN INDICATORS FOR 1976-8O

l[ndicator: Rates of growth; in percenti

Scenario 1: Scenario [la: Scenario lib:
Control Import 1966-70 1961-65

Solution restriction weather weather

GNP -- 23.5 '23.0 '24.5 1 23.3Industrial output - 39.4 5 38 4 X395 2 39.5Agricultural output (5-yr average)-a 14. 5 14. 5 17. 5 2 12.1Real income, per capita -18 3 17. 8 19. 4 17.6New capital investment (5-yr total) -25.0 25.0 26. 2 23.8Total consumption -24. 4. 23. 5 23. 9 25.3Foreign trade turnover (real) -23. 3 16. 1 23.5 23. 2

1 Since GNP in 1975 is depressed because of the poor harvest, we have related a GNP 5-yr average (1973-77) of theControl Solution to the level of GNP in 1980.
2 Model projections were converted to Soviet GVO projections using adjustment factors computed for 1966-70.

The major differences between the Control and Scenario I appear in
hard currency trade and indebtedness. The gold-import ratio falls
less in Scenario I because of the slower expansion in Soviet imports
from the Developed West, while the debt-export ratio does not rise as
high in 1976-77. However, this ratio remains above the 1974 level
through the period of the 10th FYP.

B. Scenario I1: Variations in, Weather Conditions

In the Control Solution to 1980, weather conditions were assumed
to -be "normal" for each year of the 10th FYP period, normality being
defined as the sample mean for the two weather variables over the
period 1959-1972. To illustrate the responses to weather conditions
estimated in SOVMOD II, two weather scenarios were constructed:
(1) Scenario Ha with the above-normal weather conditions observed
in 1966-70 imposed on the 10th FYP, and (2) Scenario Ilb -with the
below-normal weather conditions observed in 1961-65 imposed on the
10th FYP. The main indicators for Scenarios Ha and ITb are com-
pared with the Control Solution in Table 6, but greater detail con-
cerning the solution paths is needed for a true comparison. This detail
is provided in Table 7 below.
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TABLE 7.-SCENARIO IMPACT OF WEATHER ON SOVIET GROWTH, 1976-80
[Scenario Ila: 1966-70 weather pattern-Scenario Ilb: 1961-65 weather pattern]

Scenario less control valueVariable Sce- Control Sum,(units) nario value, 1976 1976 1977 1978 1979 1980 1976-80

Gross national product - lIa 469.30 3.50 -0.82 1.52 1.10 5.42 10.72(B. 1970 rubles) - lb 469.30 -.49 .61 -6.85 -1. 52 -0. 70 -8. 95New capital investment (total)- la 114.54 .73 .58 .96 1.32 2.69 6. 28(B. 1969 rubles) -lb 114.54 -.12 -.02 -1.61 -2.05 -2.34 -6.14Food consum ption - la 133. 24 .52 .10 .26 1. 00 1. 64 3.52(B. 1970 rubles) - lb 133.24 -. 05 .08 -.81 -1.24 -1.14 -3.16Durables consumption -- a Ila 21. 15 05 27 -41 -.80 -1.24 -2.77
(B.17 ruls---------- lb 21. 15 .01 .05 .23 .69 1. 57 2. 75Agricsltural production -- Ha 74.77 3.53 -.98 1.47 1.07 5.31 10.40(B. 1965 rubles) - Ib 74. 77 -. 50 .64 -6. 95 -1.23 -. 52 -8. 56

In the last column of Table 7 the five-year impacts of these weather
patterns are indicated. Above-normal weather such as occurred in
1966-70 could add over 10 billion rubles to the Control Solution GNP
during the 10th FYP, while below-normal weather as in 1961-65
could reduce GNP by nearly as much. SOVMOD II distributes these
supply effects in a manner which may be quite surprising to Western
specialists on the Soviet economy. Approximately 60 percent of the
weather-induced impacts fall upon new capital investment, with most
of the remaining impact falling upon inventories and the residual
category of end-use (grain reserves among other items). The impact
upon food consumption, which has the expected sign, is nearly com-
pensated by variations in durables consumption. Through such com-
pensatory movements in durables and services, total household con-
sumption (in established prices) actually grows more rapidly in
Scenario lIb than in Scenario Iha.

Another surprising result in these weather scenarios is that indus-
trial growth exceeds the Control under both above-normal and below-
normal weather conditions. Because of the impact on new capital
investment, this is not surprising for Scenario Ila; in fact, one m ight
have expected a larger effect on industrial growth. The impact in
Scenario Iib is clearly unexpected. These results arise from movements
in population and labor allocation. Above-normal weather raises agri-
cultural incomes relative to industrial incomes and thereby restrains
rural outmigration and the growth of industrial employment; this
effect was dominated, however, by the positive investment effect indi-
cated in Table 7. Below-normal weather reduces agricultural incomes
relative to industrial incomes, increases rural outmigration and indus-
trial employment, and therefore boosts industrial output by 1980.

C. Scenario III: The "Burden" of the Western Recession on the
Soviet Economy

As was noted earlier, part of the USSR's hard currency problems
may be attributed to deficient demand for Soviet exports because of
domestic recessions in the Developed West. In another scenario experi-
ment with the macromodel, the recession which occurred in world trade
in 1975 was replaced by a steady growth in real trade of 7 percent per
year for 1975-1980. Soviet drawings of Western credit were also re-
duced by $4 billion over that period given the boost in Soviet exports
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to the West and Less-Developed Countries. In SOVMOD II, this
improvement in the USSR's debt position stimulates imports of West-
ery machinery and equipment which in -turn raise Soviet industrial
production. Because of the lags involved in import response and ma-
chinery installation, the impact on industrial output is negligible
until 1979-80 but continues for several years after 1980.

The major contrasts between Scenario III and the Control Solu-
tion are presented in Table 8. The removal of the Western recession
increases the cumulated value of Soviet industrial production by
3.85 b. 1970 rubles over the period of the 10th FYP. In addition, the
international position of the USSR is improved in 1980 on the Sce-
nario path with more than $2 billion gained in hard currency reserves
together with a much lower debt ratio.

TABLE 8.-THE IMPACT OF THE WESTERN RECESSION ON THE SOVIET ECONOMY, 1976-80

[Scenario IIl: Recession in world trade, 1975-76, replaced with steady 7 percent growthl

Scenario
Variable Units Control 1iI

Growth in GNP, 1975-80 - Percent - 23.5 1 23.9
Growth in industrial output, 1975-80 -do -39.4 1 40.3
Nominal growth of Soviet imports of machinery and equipment - do -137 143

from the Developed West, 1974-80.
Nominal growth of Soviet exports to the Developed West, 1974-80 - do -158 170
Hard currency reserves, 1980 (end year) -M. current dollars -798 1,541
Debt-export ratio, 1980 2-- .442 .194

'5-yr average (1973-77) used for 1975 level of GNP.
2 Model projection converted to Soviet GVO basis.
o Debt less hard currency reserves divided by total exports to the Developed West

V. THE APPLICATION OF THE INPUT-OUTPUT COMPONENT IN'
SOVMOD II TO THE 10TH FYP

One of the major objectives in developing SOVMOD II was the de-
termination of a sequence of balanced input-output tables for the
period 1959-72 and the integration of such an 1-0 component within
the inacromodel. The basis for the derivation of this sequence of
tables is provided by Soviet Input-Output tables for 1959, 1966 and
19Y-2, reconstructed by Western economists in current producers'
prices.10 The objective was to determine a plausible movement of the
piaterial requirements matrix, the A Matrix, for unobserved years.
Using the actual tables and time-series for gross value of output and
value-added-by sector in current prices, intervening tables were-deter-
mined by a modified RAS technique using a weighted minimization
algorithm for coefficient movement." The particular problem posed
by the 1967 price reform was handled by revaluing the 1966 table
in post-reform prices. This revalued 1966 table was then used in the
interpolation between 1966 and 1972.

The integration of this sequence of balanced I-0 tables in current
prices with the macromodol in constant 1970 prices posed several prob-

10 The 1972 table was a preliminary version (June 1975) provided for our research by
Professor Vladimir G. Treml and analysts at the Foreign Demographic Analysis Division,
U.S. Department of Commerce.

" This methodology was developed by Gene D. Quill and Ross S. Preston and is described
by Glt11. "The RAS Method of Coefficient Adjustment and Soviet Input-Output Data,"
SRI-WIEFA Working Paper No. 34 (Revlsed version: September 1975).

73-72076 23
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lems, both conceptual and computational. The principal concern in
the construction of SOVAIOD II was to utilize the I-0 component
to determine intersectoral deliveries and thereby determine a con-
sistent vector of gross outputs by sector. From the current price series
for gross value of output and value-added, we derived measures of
total material inputs for each sector. These series were deflated and
were introduced in the production functions for industrial branches,
expanding the specification from two factors (labor and capital) to
three (labor, capital and material inputs) .12 Because of collinearity
between material inputs and labor, we found it necessary to constrain
the estimation of production functions for several branches of indus-
try. The general procedure in such cases was to constrain the labor
elasticity to be equal to the restricted labor share in value-added for
1970 multiplied by the ratio of value-added to gross value of output
in 1970.13 These three-factor production functions were generally ac-
ceptable in statistical terms though simulation problems arose in
branches with large diagonal coefficients (large intrabranch trans-
actions). Such problems with dynamic simulations resulted in the
rejection of the three-factor equation for the branch of chemicals and
petrochemicals.

A. I-0 Alternative 1: An Initial Experiment With the
Input-Output Coomponent

The introduction of material inputs series in the estimation of
branch production functions usually changes the output elasticities
for labor and capital. These shifts in factor elasticities, indicated in
Table 9, would change the projections of branch output to 1980 even
without any consideration of interindustry consistency. As an initial
experiment, SOATMOD II was applied to the 10th FYP period under
I-0 Alternative I where material inputs are determined by exogenous
assumption and the three-factor production functions are used. In this
projection, all assumptions and adjustments made for the Control
Solution were retained and material inputs were assumed to grow at
the same rate as the output growth projections of the Control Solu-
tion. This Alternative I experiment thuls demonstrates the projectilre
impact of the shifts in factor elasticities for capital and labor. The
branch series for material inputs are not consistent in any input-outt-
put sense since their growth rates are imposed from the Control pro6-
jections for branch output. This experiment therefore assumes ex ante
no change in the ratio of material inputs to gross value of output:
since the new growth projections for output will depart from the Con-
trol proiections there will be a shift in the material intensity of branch
production ex post.

12 Provisionally, a single deflator was adopted for all material deliveries and applied inall branches except soft goods and processed foods (major deliveries to these branches arefrom agriculture where prices did not rise significantly In the 1967 Reform). Eventually.improved Soviet price data will be used to derive a sector specific deflator for materialinputts.
I"The restricted labor share is the sum of total wages, other money income and socialsecurity divided by total value-added, all measured in established prices in U.S. Governmentestimates of Soviet GNP in 1970.
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TABLE 9.-COMPARISON OF-ELASTICITIES IN 2-AND 3-FACTOR PRODUCTION FUNCTIONS

2-factor macro production
functions 3-factor-production-functions

Branch Labor Capital Trend Labor Capital Materials Trend

Electroenergy- 0. 4046 0. 6196- 10.0800 0.6262 0.0959--
Coal products - 2155 .3998 -- 1 3350 .5376 .0093-
Petroleum products -1 .0657 a .8683 - 1 .0400 2 .6408 .0330
Ferrous metallurgy -- 3682 .5337- .4482 .3929 .1142
Nonferrous metallurgy -8188 .2092 0. 0450 .4058 -. 0741 0.0610
Construction materials -1.2983 .0849 .0270 1 3000 .4126 .2624
Chemicals and petrochemicals- .3410 a .7149 - - I 3410 a .7149
Machine building and metalworking - 1709 2.6681 -. 2520 p.3238 .2556
Forest products - .648 .4347 -. 2830 .1684 .3232
Paper and pulp- .5618 .1157 .041 .4044 .4788 .3155

I XAT-1

Soft goods .9222 .1983 .2706 .9896 1.208 .0805 .
Processed foods- .4198 .4110 .2110 .4248 .0550 .4297

I Imposed on the estimation: Share in value-added for 2-factor estimation; share in value-added times value-3dded
share in gross output for 3-factor estimation,

I In the branches where labor or capital is disaggregated further, we have reported the sum of elasticities over ths
disaggregation,

a Lagged agricultural output as a proxy for raw material inputs.

The results of the Alternative I projection are compared with tfie
Control Solution in Table 10. Again, these differences arise from shifts
in capital and labor elasticities (and technical progress rates) between
the two sets of production functions. The more significant impacts
(greater than 10%o of the Control growth rate) will be explained in
reference to Table 9. The projection for coal output falls in Alterna-
tive I because of the higher labor elasticity (since employment in
this branch is falling over the 10th FYP). Projected growth rates for
ferrous metallurgy, machine-building, forest products, and processed
foods decline because of the lowered capital elasticity in the three-
factor equations. The branch of non-ferrous metallurgy grows more
rapidly in Alternative I because of the increase in the estimated trend
coefficient from 4.5 % to 6.1% (dominating the fall in labor and capital
elasticities). The projected growth of paper and pulp is less in Alter-
native I largely because of the absence of the trend term in the three-
factor equation.

Generally, the Alternative I experiment projects lower branih
growth rates over the 10th FYP because of reduced output elasticities
for capital. These estimated elasticities fall usually for two reasons.
First, the positive. elasticity for material inputs usually reduces the
capital elasticity from its two-factor level. Second, imposing a labor
elasticity on the estimation often results in an increase over the esti-
mated labor elasticity for the two-factor equation (three exceptions be-
ing electroenergy, construction materials and forest products). The
experiment with Alternative I has served one major purpose. It clearly
indicates the sensitivity of production function estimation for Soviet
data to variations in specifications. Econometric technique cannot-alone
determine the most plausible production function for projections: con-
siderable judgment and experimentation are required. The three-
factor equations for electroenergy and construction materials appear
more plausible than the two-factor equations. However, in the
branches of machine-building and processed foods the two-factor
equations appear to generate more plausible projections. This-type of
experimentation is essential in the selection of production functions
for the final version of the SRI-WEFA Model.
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TABLE 10.-GROWTH RATES OF INDUSTRIAL BRANCH OUTPUTS, 1975-80 I-COMPARISON OF CONTROL SOLUTION
WITH 1-0 ALTERNATIVE I

(n percentl

Input-
Control Output Change '

Branch Solution Alternative I

(1) (2) (3)

Electroesergy- . 24.8 26.8 8.1

Coal products . 7.3 6.2 -15.1
37.5 37.9 1.1

Petroleum products-19.2 16.0 -16.7

NonFerrous metallurgy-35.6 40.1 12.6
Nonferrous m~~~~~~~~~~~~~~~~~~~~~ 

~ ~~~~~~~etalrnics-------------------32.6 32.,60

Chemicals and petrochemicals 31.1 22.8 -26.7

Machine building and metalworking -- 21.8 21.9 .5

Construction materials -12.8 9.5 -25.8
Forest products -28.6 2.5 -1. 8
Paper and pulp ------------------------- 28.6 23.5 -17.8
Paperands pulp-15.0 13.5 -10.0
Soft goods--- - - - - - - - - - - - - - - - - - - - - - - - - - - 1 79 2 4 9

Processed food -- 16.7 9.2 -44.9

I Growth rates presented are based upon Western indexes used in SOVMOD 11 and not converted to Soviet GVO growth

rates.
X Computed as follows: (Col. 2-Col. 1)/Col. 1.

B. 1-0 Alternative II: An Experiment with the Endogenoua
Determination of Material Input8

As a second experiment, SOVMOD II was applied to the 10th

FYP period under an I-0 alternative in which material inputs are de-
termined endogenously through the interaction of the input-output
system and the three-factor production functions. In this exercise,
all of the assumptions and adjustments which were made for the Con-
trol Solution were again retained. Thus, 1-0 Alternative II differs
from the Control Solution in its use of the three-factor production
functions with different factor elasticities for labor and capital, and
differs from 1-0 Alternative I in that material inputs are now deter-
mined endogenously.

This version of the I-0 component introduces the material input
interdependencies between sectors into the macro model through the

use of a B matrix. This matrix is formed from the 1972 input-output
table by dividing each entry in the flow matrix by its row total:
that is,

b = xiixi
In the solution process this B matrix is first converted into flows by

premultiplying it by the first-iteration vector of gross outputs obtained
from the production functions. Material inputs delivered to each sec-

tor are next computed from this flow matrix by aggregating over
each column. The vector of material inputs derived in this manner is

consistent with the distributional pattern for material inputs (the B

matrix) that existed in 1972 and the gross output statistics derived
from production functions. It will not necessarily be the case, however,
that the vector of material inputs derived from the B matrix will be
equal to the vector of material inputs used in the three-factor produc-
tion functions -from which the initial estimates of gross output were

derived. Consequently, it is necessary to iterate between the produc-
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tion functions and the input-output system until a solution for sectoral
gross outputs and material is obtained. 14

I-0 Alternative II results are presented and compared with 1-0
Alternative I in Table 11. Since the differences in these two projec-
tions arise from the endogenous determination of material inputs,
attention is first directed to the percentage change in those rates of
growth which is recorded in the next to last column of Table 11. The
endogenous determination of material inputs in I-0 Alternative II re-
sulted in significant increases in the growth of material inputs into
coal products, forest products, and paper and pulp; on the other side,
the growth of material inputs decreased most significantly in electro-
energy, petroleum products, machine-building and metal working,
and soft goods.

TABLE 11.-GROWTH RATES OF INDUSTRIAL BRANCH OUTPUTS AND MATERIAL INPUTS 197540'

COMPARISON OF 1-0 ALTERNATIVE I AND 1-0 ALTERNATIVE 11

Gross outputs Material inputs

Alter- Alter- Percent Alter- Alter- Percent
Branch nate I nate 11 change' nate I' nate II change' (3)/(6)

(1) (2) (3) (4) (5) (6) (7)

Electroenergy -26.8 26. 5 -1. 1 26.6 24. 1 -9.4 0. 117
Coal products- 6.2 6. 3 1. 6 7.9 15.0 89.9 .018

Petroleum products----------- 37.9 37.8 -.2 31.9 34.3 -9.5 .021
Ferrous metallurgy -16. 0 15.8 -1. 3 25.1 23.8 -5.2 .250
Nonferrous metallurgy - 40. 1 40.0 - 3 ----- - .058

Chemicals and petroche-mi-cals ------ 32.6 32.6 0 0---- '27.8------------
Machine-building and metalworking 22. 8 20. 3 -11.0 33.1 22.9 -30.8 .357

Construction materials -21.9 21.7 -.9 26.4 25.7 -2.7 .333
Forest products'-............ 9. 5 10.9 14.7 15. 0 19.7 31.3 .470
Paner and pulp -23. 5 25.1 6. 8 ---- .217

Soft goods -13. 5 13. 3 -1. 5 19.5 16.9 -133 .113

Processed foods ------------ 9.2 9.6 4. 3 19.2 20.4 6.3 .683

' Growth rates presented are based upon Western indexes used in SOVMOD It and not converted into Soviet GVO growth
rates. u(al

'Defined as (Col 2-Col. 1)/Col. I or (Col. 5-Col. 4)/Col. 4.
'Differences in the growth rates of material inputs in 1-0 Alternative I and the growth rates of branch outputs in the

Control Solution arise from the difference in the period over which these statistics were calculated-The growth rates in

material inputs being calculated over the period 1973-80 while the growth rates of branch outputsywere calculated over the
period 1915-80.

'The sectors ferrous metallurgy and nonferrous metallurgy, and forest products and paper and pulp are aggregated
respectively to form the 2 input-output sectors metallurgy, and forest products and paper. Since material inputs are
calculated as columns sums of the input-output flow matrix, the material input statistics are presented according to the
input-output sectoral classification.

sSince the branch production functions for chemicals and petrochemicals do not contain material Inputs as an ex-
planatory variable, the material inputs statistic for this branch does not have any effect upon production but is deter-

mined endogenously in the solution process as the column sum of the flow matrix.

These changes in material inputs then affect the growth rates of
branch outputs through the three-factor production functions. As
expected, the endogenous determination of material inputs had its
most significant impacts upon those industrial branches with the
largest output elasticities for material inputs.

A comparison of the ratios of the percentage change in gross output
to the percentage change in material inputs (presented in the final
column of Table 11) with the partial elasticities of output with respect
to material inputs (shown in column 6 of Table 9) reveals a close cor-

54 It should be noted that the B matrix Is based upon the assumption that the Inputs of a

particular commodity delivered to a sector are a function only of the level of output or
availability of that commodity. In this setting, the total inputs purchased by a sector are
not determined by the level of output of that sector but instead by the availability of each

of the products in Its Input lIsting. This relationship causes the material inputs delivered
to a sector to be affected by the output levels of other sectors In the economy.
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respondence across the industrial branches. Thus we find that the
endogenous determination of material inputs in processed foods, forest
products, paper and pulp, and machine-building and metal-working
resulted in noticeable differences in the projected growth of output;
however, the projections of the growth rates of outputs in coal prod-
ucts, petroleum products, and sof goods were very similar between the
two 1-0 Alternatives.

As noted earlier, I-0 Alternative II imposes an endogenous determi-
nation of material inputs under the assumption of a constant pattern
of distribution of output over the forecast period. This assumption is
expected to be most plausible under stable conditions and for use in
short-term forecasting. For use in medium-or-long-term forecasting,
such an assumption is less acceptable since material inputs change only
in response to variations in the growth of delivering branches. Con-
sequently, those sectors whose projected growth rates were less than the
economy average experience greater growth rates of material inputs
under I-0 Alternative II; those sectors whose growth rates exceeded
the economy average experience lower growth rates of material inputs.
In other words, sectoral interdependencies, as recorded in the input-
9lutput table, impose a "leveling" effect on sectoral growth rates which
renders an unbalanced or disproportional development path more diffi-
cult to maintain in the macromodel. Such constraints are partially
valid. but our current research is directed toward the endogenization
of the input-output relationship themselves. This work should provide
the SRI-WEFA Model with flexibility to allow for gradual changes
ini the inter-sectoral relationships of the Soviet economy.

VI. CONCLUrSIONs

This evaluation of the Soviet 10th FYP using the SRI-WEFA
Model leads to a conclusion of Plan feasibility, at least for the main
indicators released in the Basic Guidelines. This conclusion, it should
be noted, depended upon the Plan itself for only indications of the em-
plovment constraints and Soviet investment intentions. From there,
the Model's projections rest basically on the past performance of the
Soviet economy as captured in the system of estimated equations. In a
sense then, Soviet planners appear to have adjusted their expectations
to past experience, rather than rely on the adjustment of experience to
excessive expectations.

The Model suggests certain areas of likely Plan underfulfillment
as, for example, in the somewhat strained Plan targets for growth in
incomes and foreign trade. There is also some divergence between the
Plan and the Control Solution in the targets for individual industrial
branches. It is possible, however, that these divergencies have appeared
because the (unpublished) Plan allocation of investment differs from
the Model's projections.

The Model also generates, in a system-wide consistent way, sub-
stantial detail which appears in the Control Solution (presented in the
Appendix). While only reporting on a small portion of this detail, we
have indicated continuing difficulties in the agricultural sector and a
potential realignment of internal prices. Pressure for such a realign-
ment stems from three sources of strain in the system: a model-
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predicted divergence between administered and free prices, a widening
deficit in the state budget, and continued pressures of world inflation
through the foreign trade sector. All three strains could be "eased"
by implementing another "price reform."

Scenario analysis is a usef ul way of demonstrating the sensitivity of
econometric forecasts to various shocks. These may be under the direct
policy control of Soviet planners, as in the restriction of imports. Or,
they may be outside planners' direct control as in the case of weather
conditions or. the business-cycle of the Western industrial economies.
In three scenario experiments, we obtained interesting quantitative
results which illustrate the behavioral properties of the Soviet econ-
omy. Thus, in a policy-type import restriction we observed a nega-
tive impact on industrial output, real household income and consump-
tion and a positive effect on the gold reserve-import and debt-export
ratios. Dual weather-impact scenarios demonstrated the importance of
the weather factor for Soviet agriculture and, consequently, for the
whole economy. In a third experiment, by a counter-factual imposi-
tion of normal world trading climate for the recession years 197475,
we examined the negative impact of the Western recession on the
Soviet economy.

Finally, we have reported on an important area of current and
future development of the Model: the embodiment and full endogeni-
zation of input-output tables into the macromodel. As a first step, this
requires the use of production functions that have material inputs as
a factor of production in addition to labor and capital. Secondly, the
allocation of these material inputs over time must be modeled in an
internally consistent manner imposed by the input-output relation-
ships. Our initial results in this direction are promising. They confirm
our expectations in two ways. First, where partial elasticities of output
with respect to material input are large, output growth rates are more
seriously affected by material allocations. Second, where industrial
branch growth rates diverge widely from the overall industry average,
the unchanging materials input technology, imposed on the macro-
model in one alternative, will pull them back towards the average. In
reality, the rates of growth of the different branches are bound to
vary; yet, they also cannot move outside of the consistency of the
input-output framework. This points toward our current research in
designing a flexible input-output framework that captures the tech-
nology and scarcity-induced shifts in interbranch relations.



APPENDIX A TABLEs

SRI-WEFA ECONOMETRIC MODEL OF THE U.S.S.R. CONTROL SOLUTION FOR THE SOVIET ECONOMY, 1973-80

Forecast data
Mod. Laggd

Description var. 1972 1973 1974 1975 1976 1977 1978 1979 1980

GNP, sector-of-origis, B 1970R -961 387.86 413.97 432. 53 445.92 469. 30 494.82 515.32 537.53 '557. 17
Percentage growth InG.P-3.20 6.73 4.48 3.10 5.24 5.44 4.14 4.31 3.65

GNP percapita, 1970 BR/person … 1,560.19 1,649.96 1,707.70 1,743.97 1,818.15 1,898.99 1,959.03 2,024.20 2,078. 46
Growth in GNP per capita -- 2.24 5.75 3.50 2.12 4.25 4.45 3.16 3.33 2.68
GNP, sector-of-origin, B, 1970R:

Agricultare-----------951 53.75 63.18 60.12 52.32 59.06 61.11 61. 57 65.36 64.39
Growth --- 9.84 17.54 -4.84 -12.97 12.89 3.46 .75 6.15 -1. 48

Indtry ---------------------------------------- 197.83 209.13 223.47 236. 78 248.62 266.31 280.41 294. 04 309.50
Growth, total- ------------------------------------------- 5.66 5.72 6.85 5.96 5.00 7.12 5.29 4.86 5.26
Growth, by branch:

Electroenergy-7.11---------------- --------------- 7.11 3.65 4.93 6.19 7.26 3.52 3.35 3. 69 4.91
Coal products ------------------------- 2.14 .59 1.95 1. 69 .2. 09 1.03 1. 09 1. 25 1.65
Petroleum products 7. 26 7.36 6.99 6. 58 6.92 6.57 6.67 6. 47 6.26
Ferrous metallurg 3.62 2.43 4. 07 3.90 3.49 3.29 3. 34 3. 71 4.07 Co
Nonferrous metallurgy --------------------------- 4. 94 8.69 6.65 4.92 8.36 4. 54 5. 80 6.41 6 36 t0
Construction material ---------------------------------------- 4 64 4.48 5.50 8.03 3.47 3. 17 3. 47 4. 32 5 71 0
Chemicals and petrochemicals 6. 93 1. 36 8.13 8.21 7.89 4.77 5.61 6. 09 4.66
Machine building, and metal working. 7.72 7. 28 6.65 6.79 6.60 5.81 5.15 5.06 5.19
Forest products… and3.27 m77 2.95 .84 2.42 2.57 2.11 2.21 2. 92
Paper and pulp… -4.------50---------------------- 3 50 6.36 6. 94 6. 56 4. 56 4.37 5.21 5.69 5.99
Soft goods …---------------- - ---------------…. 58 -.04 6. 72 4. 53 -.66 4. 55 2.84 2.75 4.82
Processed foods -- 35---- -- 11 68 25 ---------- .-------- , , , 3 6 8 2 5 32 3.11 4.18

Construction ----- 30. 45 31.14 32. 60 34. 31 34. 83 34. 74 33.87 32. 46 31. 12
Grows t h----------------------------------------------------------- 6. 72 2.27 4. 66 5. 27 1. 51 -.26 -2. 50 -4.19 -4. 12
Growth-39. 01 42. 34 45.32 48. 37 50. 50 54.03 58. 05 61. 49 64.99

Transport/communication--------------------------------------------- 6. 33 8.55 7.03 6.74 4.39 . 7.00 7.44 5.93 5.69
Growth 19.53 19. 31 20. 27 21.57 22.10 22. 79 23. 88 24.81 25.98

Domestic trade- 6.88 -1. 08 4.96 6. 41 2.47 3.08 4. 78 3.93 4. 72

Services/governwmerit - - -th… 47. 31 48. 86 50.76 52. 56 5.4.19 55.84 57. 5 59. 38. 61. 19
Growth…3.95----------3.28------ 3. 87 3. 54 3.10 3. 06 3. 06 . 3.17 3. 06

Net material product, B 1970R 340.55 365:11 381.77 393.36 415.11 438.98 457.77 478.15 495.98
Percentage growth in NMIP----------------- --------- 3.10 7. 21 4. 56' 3.04 5.53 5.75 4.28 4.45 3.73
Grain output gmillion metric tons). 3378 108.45 144.42 127.86 91. 08 141.41 146.32 149.44 152.75 155.99
Growth in grain output… - - - - -t-12.15 33.17 -11.47 -28. 76 55.25 3.48 2.13 2.22 2.13
Shares of sectors in GNP:

Agriculture-. of-sectors--139 .153 139 .117 .126 .124 .119 .122 .116
Industry-.510 .505 .517 .531 :530 .538 .544 .547 .555
Construction------------------------------- .066 .060 .056
Transport/communication .101 .102 .105 .108 .108 .109 .113 .114 .117
Domestic trade -- …0 . .---------------------------- 1 1 047 .048 .047 .046 .046 .046 .047
Services/government….122 .118 .117 .118 . .115 .113 .112 .110 .110



Consumption, total ------------------------ 1341 227. 49 244. 46 258. 44 268. 52 283. 58 293. 46 307. 87 322. 47 334. 13
Food ---------------------------- 1358 108. 15 116. 86 123. 64 12Z6. 78 133. 24 138. 05 142. 99 148. 57 152. 41
Soft gods -------------------------- 1360 53. 22 56. 80 60. 39 63. 56 67. 37 69. 83 73.84 77.44 80. 35

Dorbi goods ------------------------ 1370B 16. 11 17. 44 18. 75 19. 93 21. 15 22. 19 23.83 25. 62 27. 47
Personal services-----------------------1388 50. 01 53. 35 55. 66 58. 25 61. 80 63.40 67. 21 70.87 73. 92

Investment, total ………----------------------------- 126. 51 130. 80 137. 02 144. 52 149: 01 159. 35 164. 75 171. 04 178. 25
Total cow flood------------------------191 94. 26 98. 32 105. 12 110. 51 114. 54 120.08s 125. 61 130. 53 135. 37

Agriculture------------------------138 18. 10 19. 98 21. 76 23. 06 23. 73 24. 86 25. 91 27. 16 28. 28
Industry ------------------------ lB 33. 09 34. 92 37. 63 41. 24 43. 87 46. 51 49. 30 52. 31 55.47
Construction --------------------- - 140 3. 60 3. 67 3. 90 3. 99 3. 86 3. 90 3. 93 3. 81 3.66
Transport/commonicationsa----------------15B 9.62 10. 05 10. 61 11. 17 11. 54 12. 21 12. 93 13. 30 13. 68
Noosing-------------------------168 14. 63 15. 12 15. 58 16. 10 16. 64 17. 18 17. 74 18. 33 18. 93
Services and trade -------------------- 17B 15. 22 14. 58 15. 65 14. 95 14.00 15. 41 15. 79 15. 63 15. 35

Capitol repaira level ………------ 19. 74 21.46 22. 91 24. 42 25.595 27.47 29. 01 30. 60 32. 22
hon cltural anv eualtorycange: ---------------- 1590 1. 41 2. 10 1. 67 1. 52 .2. 17 2.60 1. 72 2. 13 2. 09

Other -------------------------- 1588 11.10 8. 92 7. 31 8. 07 6. 34 9. 19 8. 41 7. 78 8. 58
Government, total ------------------- - ----------- 33.04 34. 31 34. 46 34.89 35. 30 36. 23 37. 27 38. 38 39. 50

Administration----------------------------- - 1.45 1. 47 1. 45 1. 46 1. 46 1. 43 1. 42 1. 41 1. 40
Socrocultural, euclading science -------------- - ------- 6.37 6. 75 6. 96 7. 27 7. 47 7. 54 7. 67 7. 82 7. 97
Science ………------------------------------- 6. 94 7. 39 7. 64 7. 93 8.20 8.42 8. 67 8. 93 9. 19
Defense ………------------------------------- 18.28 '18. 69 18. 41 18.23 18.18 18.83 19. 51 20.21 20.94

Net exports. ------------------------------- - -8. 03 -8. 84 -10. 26 -14. 22 -12. 72 -8. 61 -8. 08 -7. 92 -8. 06
Total exports ………---------------------------- 19.08 21.43 22.15 23.61 24.95 26. 91 29.09 31.42 33. 86 C
Total imports ………----------------------------- 27.11 30.27 32.41 37.83 37.67 35.52 37.17 39.35 41.92 t1>3

End-use residual I ……------------------------1918 8.45 13.24 12.92 12. 22 14. 14 14.44 13. 52 13. 55 13.40 -
Shores of end-use categories In GNP:

* Consumption ………---------------------------- .59 .59 .60 .60 .60 .59 .60 .60 .60
Investmoent------------------------------ - .33 .32 .32 .32 .32 .32 .32 .32 .32
Government------------------------------ - .09 .08 .08 .08 .08 .07 .07 .07 .07
Ndet exports ………----------------------------- -.02 -.02 -.02 -.03 -.03 -.02 -.02 -.01 -.01
End-use residual ……….-------------------------- 02 .03 .03 .03 .03 .03 .03 .03 .02

Growth in GNP. end-use ……… 3.------------------------ 20 6.73 4.49 3.09 5.24 5.45 4.13 4.31 3.66
Percent growth inend-ueocategories---------------------------------------------------------------------------
Conaumption, total----------------------------- - 3.74 7.46 5.72 3.90 5.60 3.49 4.91 4.74 3.61

Food --------------------------------- - 2.09 8.06 5.80 2.54 5.10 3.60 3.58 3.90 2.59
Soft goods------------------------------- - 5.47 6.73 6. 31 5.25 6.00 3.64 5.75 4.86 3.76
Dorable goods----------------------------- - 5.90 8.29 7.49 6.28 6.13 4.93 7.40 7.50 7. 21
Personal services ………--------------------------- 4.88 6.69 4.33 4.66 6.09 2.59 6.01 5.44 4.31

Investment, total ………----------------------------- 7. 18 3.39 4.76 5.47 3.11 6.94 3.39 3.82 4.21
Total new fixed ---------------------------- - 7. 14 4. 31 6.92 5. 12 3. 65 4.84 4.61 3.92 3.70

AgriculIture ---------------------- ------ 9.49 10.43 8. 88 5.99 2.91 4.77 4. 21 4.82 4. 12
rIndustry ………----------------------------- 7.14 5.51 7.77 9.58 6.37 6.02 6.00 6. 11 6.05
Construction---------------------------- - 6.29 2.06 6.24 2. 14 -3.22 1.23 .69 -3. 18 -3.98
Transport/communications --------------------- - 13.46 4.50 5.52 5.36 3.28 5.80 5.90 2.83 2.87
Hoosing------------------------------ - 3.82 3.29 3.06 3.33 3.36 3.27 3.27 3.27 3.27
Services end trade ------------------------- - 4.19 -4. 21 7.32 -4. 44 -.32 3.38 2.50 -1. 03 -1. 78

Capitol repairs ………---------------------------- 5.00 8.74 6.76 6.58 6.26 5.86 5.60 5.40 5.28
!loeagriculture inventory. change--------------------- - 11.13 -11. 91 -18. 44 6.68 -11. 15 38.51 -14. 17 -2. 13 7.64

Wholesale and retail trade---------------------- - -45. 98 48. 70 -20. 20 -9. 00 42.80 19.80 -34.00 24. 12 -2. 27
Qlhir ---- 23.37---i9r6i 18. 03 10.27 -21. 34 44.92 -8.56 -7..50 19.36



SRI-WEFA ECONOMETRIC MODEL OF THE U.S.S.R. CONTROL SOLUTION FOR THE SOVIET ECONOMY, 1973-80-Continued

Forecast data
Mod, Lagged,

Description var. 1972 1973 1974 1975 1976 1977 1978 1979 1980

Government, total… 2.40 3. 83 0.44 1.25 1.19 2.62 2. 88 2.98 2. 92
Administration --- 2.78 1. 31 -1.30 .32 .06 -1.63 -.96 - 70 -.93
Sociocultural excluding science -.- 07- 4 7 6.02 3.02 4. 50 2.66 .98 1.71 2. 02 1.83
Science --------------------------------- 5. 79 6. 59 3.33 3. 87 3. 39 2. 68 2. 94 3. 03 2.92
Defense… 1.04 2.22 -1.50 -.98 -.27 3.60 3.61 3.61 3.61

Net exports …70.49 10.04 16.11 38.57 -10.59 -32.30 -6.13 -1.95 1.70
Total exports… 7.47 12.32 3. 34 6. 62 5.69 7.84 8.10 8 01 7. 75
Total imports …20.69 11.64 7.07 16.74 -.43 -5. 71 4.65 5.85 6.53

End-use residual …-22. 89 56.65 -2.40 -5.41 15. 70 2. 11 -6. 37 .25 -1. 15
GNP, income side, B, 1970R -- 9611 387.86 413.97 432.53 445.92 469.30 494.82 515.32 537.53 557.17

Growth --------------------------------- 3.20 6. 73 4.48 3. 10 5. 24 5. 44 4. 14 4. 31 3.65
Implicit price deflator (temporarily consumption price) -1241 99.85 99.87 99.98 100. 19 100.03 100.53 101.27 102.31 103.67

Growth --------------------------------- -0. 25 0.02 0.11 0. 21, -0.16 0.50 0.73 1.03 1.32
GNP, income side, current rubles -387.28 413.44 432.45 446.76 469.44 497.45 521.86 549.97 577.62 C

Grcomeswthr-ent-ubles --------------------------------------- 2.94 6.75 4.60 3. 31 5.08 5.97 4.91 5.39 5.03
ncemes curent rubles:

Total money income, household -1141 206. 50 211.01 229.33 241. 28 248.43 265. 82 280.05 293.55 309.43
Growth - 6.12 2.18 8.68 5.21 2.96 7.00 5.36 4.82 5. 41

Urban workersgross earnings- IIIB 135.94 142.41 154.24 163.06. 171.31 183.14 192.99 202.11 212.36
Growth - 6.13 4.76 8.31 5.72 5.06 6.91 5.38 4.73 5.07

State and collective farm wages -1121 27.67 24.82 28.94 27. 88' 25.00 27.62 28.65 29.50 31.34
Growth…---------------------------- 5.63 -10.29 16.60 -3.68 -10. 32 10.46 3.72 2:97 6.26

Inc. from sale of farm products - 113B 10.04 10.11 10.17 11.86' 11.49 12.09 12.97 13.85 14.85
Growth----------------------------- 2. 14 0.72 0. 52 16. 67' -3. 14 5. 21 7. 28 6. 85 7.21

Profits distribution to co-op members- 18E 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
Growth ---------------------------- 0.0 0. 0 0. 0 0. 0 0.0 0. 0 0.0 0.0 0. 0

Military pay and allowances -181E 3.58 3.68 3.77 3.87 3.97 4.13 4.29 4. 47 . 4.64
Growth- 2.87 2.79 2.45 2.65. 2.58 4.00 4.00 4.00 4.00

Transfer payments -241B 27.12 29.83 32.06 34.46 36.51 38.69 41.01 43.47 46.08
Growth----------------------------- 0.97 9.98 7.48 7.48 5.97 5. 98 5.99 6.00 6. 01

Agricultural income in kind, household -115B 15.46 17.36 16.81 14.99 16. 88 17.67 18.04 19.27 19. 3i
Growth -- 5.23 12.29 -3. 16 -10. 86 12.64 4.66 2.08 6.83 0.19

Social sector revenues' -141B 44.40 53.48 55.66 57.27 58.92 60.83 62.55 64.49 66.11
Growth-- 5. 97 20. 44 4.08 2.90 2.87 3. 26 2. 82 3. 11 2. 51

Amortization funds -1178 35.29 38.89 42.84 47.20 51.99 57.25 63.04 69.40 76.39
Growth……------------------------------ 10. 01 10.18 10.18 10. 17, 10.15 10. 12, 10.10 10.09 10.08

Gross profit, national economy -118B 93.45 98.03 102. 63 106.03 108.77 112.04. 114.84 118.09 120. 61
Growth------------------------------- 3.66 4.91 4. 70 3. 31 2. 58 3. 01' 2. 50 2. 83 2. 13

Residual I--7.82 -5. 32 -14. 84 -20. 01 -15. 55 -16.16 -16.66 -14.83 -14 '23
Growth -- 770.67 -31. 87 178.62 34.86 -22. 30 3.95 3.08 -10. 96 -4. 07



Disposable Income, households (curent rubles) - -206.88 212. 29 228. 60 238.01 246.52 2663.2 276. 88 290.6 305. 41
Growth--------------------------------- 5.16 2. 61 7. 68 4. 12 3. 58 6. 82 5. 15 4. 97 5. 08

Total money income- 1141 206.50 211. 01 229. 33 241. 28 248.43 265.82 280.05 293.55 309. 43
Plus Agricultural income in kind -115B 15.46 17.36 16.81 14.99 16.88 17.67 18.04 19.27 19.31
Less total State deductions _- - … 1441 15.08 16.08 17.54 18.26 18.79 20.16 21.20 22.17 23. 33
Consumption price -1241 99.85 99.87 99.98 100.19 100.03 100.53 101.27 102.31 103. 67

Real dIsposable income -1161 207. 19 212. 57 228.64 237.56 246.45 261.93 273.42 284.08 294.60
Growth ------------------------------ 5.42 2. 59 7.56 3.90 3.74 6.28 4.38 3.90 3.70

Budget balance in current rubles:
Revenues, total -1451 175.10 188.74 201.23 209.41 215. 43 225.31 235.21 244. 38 254. 02

Growth……5.48 7.79 6.62 4.06 2.88 4.59 4.39 3.90 3.95
Deductions from gross profits -139B 60. 00 60. 41 63.98 64. 93 66. 04 67. 97 69.63 71. 55 73. 07

Growth …7.91 .69 5.90 1.49 1.71 2.92 2.45 2.76 2.11
Turnover tax -140B 55.60 58.68 63.95 68.85 71. 59 76.25 81.73 86.07 91. 42

Growth …2.02 5.53 8.98 7.66 3.97 6.52 7.18 5.31 6. 22
Otherrevenuefromnsocialsector(excludingsocial insurance) …35.10 43.61 44.88 46.05 47.37 48. 45 49. 52 50. 88 51. 79

Growth……---------------------------- 5.97 20.44 4.08 2.90 2.87 3.26 2.82 3.11 2.51
Social insurance deduction -142B 9.30 9.87 10.78 11 22 11. 54 12.39 13.02 13.61 14.32

Growth ----------------------------- 5.68 6.09 9.25 4.12 2.87 7.30 5.16 4.52 5.21
Taxes on population -143B 15.10 16.17 17.64 18.35 18.89 20.26 21.30 22.26 23.42

Growth -- 7.86 7.12 9.07 4.04 2.91 7.25 5.15 4.52 5.21
Outlays, total -1511 173.20 183.98 195.25 207.33 217.17 228.14 239.63 251.73 264.48 ;

Growth -- 5.48 6.23 6.12 6.19 4.75 5.05 5.04 5.05 5.06 tK
Financing of national economy -: 146B 84.90 90.94 97.42 104.35 109.68 115.29 121.18 127.37 133.89 CW

Growth ----------------------------- 5.60 7.11 7.12 7.12 5.11 5. 11 5.11 5.11 5.11
Social and cultural measures (excluding science) …… 56.20 60.41 64.93 69.78 73.95 78.37 83.06 88.0 4 93.33

Growth……-----------------z----------- 7.05 7.49 7.48 7.48 5.97 5.98 5.99 6.00 6.01
Science - 148B 7.30 7.67 8.05 8.45 8.87 9.32 9.78 10.27 10.79

Growth …5.80 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00
Administration -149B 1.80 1.85 1.90 1 96 2.03 2.09 2.16 2.23 2.30

Growth …0 2.71 2.98 3.18 3.27 3.24 3.20 3.17 3.14
Defense expenditures -152F 17.90 17.60 17.60 17.40 17.40 18. 10 18.82 19.57 20.36

Growthd--e-d-al----0 0 -1.368 -1.314 0 4.00 4.00 4.00 4.00
Expenditure residual-150H 5.10 5.22 5.35 5.38 5.24 4.98 4.63 4.25 3.82

Growth 8.51 2.26 2. 51 .62 -2. 53 -5. 00 -7.00 -8.36 -10. 07
Budget surplus……------------------------------ 1.90 4.76 5.98 2.07 -1. 74 -2.83 -4.42 -7. 35 -10.46

Growth……55 6------- ---------------------------- 5.56 150.43 25.71 -65.33 -184.09 62.03 56.35 66.41 42.21
Total exports (millions of U.S. dollars) - 2731 15, 416 21, 408 23, 718 27, 837 30,i993 35 095 39 835 45,179 51, 112

Growth -- 11.66 38.87 10.79 17.37 11.34 1. 1i.51 13.41 1,313
Total imports (millions of U.S. dollars) -2901 16,105 20, 841 24, 064 30, 901 33, 820 33, 802 37, 497 42 071 47 506

Growth . : 29.06 29.40 15.47 28.41 9.44 -. 05 10.93 12.20 12.92
Total net exports (millions of U.S. dollars) - -- -689 . 567 -346 -3,064 -2 827 1, 293 2,338 3,108 3, 606

Growth …- 151.92 -182. 36 -161.06 784.36 -7. 74 -145.72 80.89 32.92 16.02



SRI-WEFA ECONOMETRIC MODEL OF THE U.S.S.R. CONTROL SOLUTION FOR THE SOVIET ECONOMY, 1973-80-Continued

Forecast data
Mod. Lagged

Description var. 1972 1973 1974 1975 1976 1977 1978 1979 1980

CMEA (millions of rubles):'4
Exports, total -rubles) 2581 6,727 7,361 7,963 9, 729 10,691 12, 032 13, 570 15, 329 17, 242

Raw materials --------------------- 2548 3, 715 3,915 4, 360 5538 6,133 6, 871 7, 744 8,724 9,823
Machinery -255B 1,689 1, 965 2, 158 2,934 3,326 3,812 4, 387 5, 032 5,755
Grain -256B 204 201 202 0 0 0 0 53 30
Consumption goods -257B 224 238 242 206 132 173 179 173 191
Unspecified-----------------------312E 895 1,042 1,000 1, 050 1,100 1, 177 1,259 1, 348 1, 442

Imports, total -279 7,687 7,990 8,954 10, 750 12, 148 13, 405 14, 754 16, 498 18, 580
Raw materials -275B 897 897 950 1, 175 1, 293 1,445 1,508 1,615 1, 802
Machinery------------------------2768 3, 395 3,679 4,453 5, 891 6,986 7, 980 9,084 10, 458 12, 084
Food- -277B 663 717 783 831 894 951 1,007 1,067 1, 117
Consumption goods -278B 1,718 1,682 1, 768 1, 803 1, 875 1,874 1,943 2,085 2, 241
Unspecified -311E 1,014 1,015 1,000 1,050 1,100 1,155 1,213 1, 273 1, 337

Net exports -2591 -960 -629 -991 -1, 021 -1, 457 -1, 373 -1,185 -1,169 -1, 338
Developed, west:

Exports, total------------------------2631 2,884 5, 068 6, 850 7, 990 9,133 10, 825 12, 826 15, 073 17 642
Nonfood- -- - - - -- 260B 2,778 4,935 6, 700 7, 847 9,017 10, 681 12, 672 14, 913 17 464
Grain ------------------------- 2618 2 1 0 0 0 0 0 0 0
Other food-2628 104 131 150 142 116 143 155 160 177

Imports, total------------------------2851 4, 091 6,131 7,199 11, 651 12, 609 10,798 12,437 14,374 16,673
Other than grain-2808 3 626 5, 130 6,699 10, 651 9,609 9, 798 11,437 13,374 15,673

Machinery- 281B 1,368 2,076 2,543 4,138 3,438 3,764 4,400 5,157 6,020
Consumer goods -282B 285 646 859 1, 382 1, 211 1, 306 1, 738 2,167 2, 654
Raw materials -2831 1,354 1,952 2, 597 4, 530 4, 460 4, 212 4,769 5, 503 6, 437
Unspecified - 313E 619 456 700 600 500 515 530 546 563

Grain ------------------------- 284E 471 1,001 500 1,000 3,000 1,000 1,000 1, 000 1,000
Net exports-2651 -1,213 -1, 063 -349 -3,661 -3, 476 27 389 699 969

Developing coantrios, (millions of U.S. dollars):
Exports, total -266B 1,426 1, 928 2,115 2,178 2, 296 2, 455 2,635 2,832 3,045
Imports, total: -286B 1,669 2, 391 3,160 2, 957 2,936 3, 047 3, 217 3, 435 3, 692
Net exports ---- ------ -- -243 -463 -1,045 -779 -640 -593 -582 -603 -648

Other Socialist countries (millions of U.S. dollars):
Exports, total-- 1 880 2,334 2,603 2,735 2,930 3,152 3, 393 3,651 3,929
Imports, total……----------------------------- 1,007 1, 510 1, 600 1, 751 1, 775 1, 810 1,874 1, 940 2, 008
Net exports……------------------------------ 873 824 1, 004 984 I: 155 1, '342 1, 518 1, 711 1, 921

Unspecified, world (millions of U.S. dollars):
Exports -308E 1,154 2, 142 1,400 1, 800 2, 200 2,420 2, 662 2, 928 3, 221
Imports 317E 108 23 18 30 100 50 50 50 50
Net exports1,046 2,119 1,382 1,770 2,100 2,370 2,612 2,878 3,171



Macineryand.quipmnent (excluding transportation equipment),
West (millions of U.S. dollars)----------------2110 1, 276 1, 805 2, 133 3,945 3,383 3.068 3, 635 4, 381 5, 146

Machinery and equipment, chemical, West (millions of U.S.
dollars) ------------------------- 342B 271 389 424 666 467 630 774 619 743

Machinery, metal working, total (millions of currant ruhles). ---- 3438 373 395 636 864 705 646 764 928 1,076
Machinery, mining, metal, and petroleum, total (millions of

current rubles)-... ------------------ 314B 212 329 586 844 775 647 754 1,073 1,296
Hard currency balances (millions of U.S. dollars):

Inflows:
Net balance of trade- ----------------- 3210B -1,356 -1,602 -484 -4,496 -4,272 -28 411 787 1, 113
Net balance of services and transfers ----------- 320E -44 6 -10 -20 -50 -40 -30 -20 -10
Credit drawings --- ----------------- 330E 1,030 1, 690 1,700 3,000 3,500 1,500o 1,500 1, 500 1,500
Gold sales ----------------------- 327E 300 1,000 750 1,000 700 700 700 700 700

Outflows:
Interest payments--------------------3240 .122 167 217 290 394 431 405 391 384
Credit repayments--------------------322B 451 657 925 1,111 1,604 2,082 1, 843 1, 680 1,569

Net inflows-------------------------3251 -643 270 814 -1,9 17 -2,121 -380 333 896 1, 350
Hard currency huldings (millions of U.S. dollars) ---------- 3261 -43 227 1, 042 -876 -2,996 -3, 377 -3,044 -2,148 -798
Debt outstanding (millions of U.S. dollars) ------------- 3231 2, 583 3, 616 4,391 6, 280 8,176 7, 594 7,251 7,071 7,002
Gold reserves (tons)-----------------------3281 1,950 1,2896 1,999 2, 010 2,2078 2,2154 2,236 2, 326 2,424

Gold production (tons)--------------------198E 217 223 228 233 238 245, 252 260 268
Gold sales (Inns) ----------------------------- 162 277 125 222 170 170' 170 170 170
Price of gold (millions of U.S. dollars per ton)----------319E 1.85 3. 61 5.99 4. 51 4.12 4.12 4.12 4.12 4.12 Co
Price of gold (U.S. dollars per ounce)--------- ----------- 57. 54 112. 22 186.47 140. 21 128. 12 128.15 128. 15 128.15 128.15 tD,

Liquidity ratio--------------------------3291 .2501 .5261 1. 0548 .2388 .1000 .1185 .1578 .1749 .1791 Ca
Gold reserves-Debt outstanding ……-------------------- 1,024 3,225 7, 594 2 783 385 1,279 1 962 2 514 2. 987

Gold reserves-import ratio -------------------------- .8805 1.1159 1. 6648 .~779 .6789 .8218 . .~408 . 668 .5991
Dabt-Export ratio------------------------------- .9105 .6687 .4889 .8956 1. 2232 1.0135 .8026 .6116 .4421
Dsiti service ratio------------------------------- .1987 .1625 .1667 .1754 .2188 .2321 .1753 .1374 .1107
Population, total (millions)--------------------68E 248.60 250.90 253.28 255. 69 258.12 260. 57 263.05 265. 55 268.07

Growth-------------------------------- .93 .93 .95 .95 .95 .95 .95 .95 .95
Urban population ---------------------- 700 146. 10 149. 13 152. 23 155. 98 158. 42 161. 17. 164. 19 166. 27 168. 52

Growth------------------------------- 2.53 2. 07 2. 08 2.46 1. 56 1. 74 1. 87 1. 27 1. 36
Rural population ---------------------- 711 102. 50 101. 77 101. 05 99. 71 99.70 99. 40 98 86 99 28 99.55

Growth ------------------------------- -1. 25 -.71 -.71 -1. 33 -0 -.31 -.54 .42 .27
Population, able-bodied (16-59/54)----------------------- 136. 52 139. 03 141. 65 144. 36 146. 48 148. 63' 150. 82 153. 04 155. 29

Growth-------------------------------- 1.81 1. 83 2. 88 1. 91 1. 47 1. 47 1. 47 1. 47 1. 47
Shares of population:

Urban----------------------------------- 588 .594 .601 .610 .614 .619 .624 .626 .629
Rural---------------------------------- .412 .406 .399 .390 .386 .381 .376 .374 .37u
Able-bodied ------------------------------- .549 . 554 .559 .565 .567 .570 .573 .576 .579

Employment, total (millions)-------------------------- 122. 44 124. 38 126. 90 128. 69 130. 00 130. 58 130. 36 130. 46 130.24
Growth------------------------------- 1.55 1. 59 2.03 1. 40 1. 02 .45 -.17 .08 -.17

Agricultuarl-------------------------670 . -36. 84 36.98 37.04 36. 75 36.72 36. 35.. 35. 55 35. 25 34.58
Growth ------------------------------- -1. 14 .38 .17 -.80 -.07 -1. 01 -2. 21 -.84 -2. 91

Nonagricultural ----------------------------- 85. 59 87. 40 89.86 91.94 93.28 94. 23 94.81 95. 21 95.566
Growth ------------------------------- 2.76 2. 11 2. 81 2. 31 1. 46 1. 02 .61 .43 .47



SRI-WEFA ECONOMETRIC MODEL OF THE U.S.S.R. CONTROL SOLUTION FOR THE SOVIET ECONOMY, 1973-80-Continued

Forecast data
Mod. Lagged

Description ear. 197k 1973 1974 1975 1976 1977 1978 1979 1980

Participation rates:
Total employment/ total population 0.493 0.496
Total employment/able-bodied population- .897 .895
Agrcultural employment/rural population. ;359 .363

Nonagricultural employmest/urban population .586 .586
Agricultural:

State and collective farms--.58 -. 09
Private---2.43 1.49

Nonagricultural:
Industrial-Growth, by branch - - 1.35 1.21

Electroenergy - -1.55 .86
Coal products -- -3. 12 -4. 59
Petroleum products , - - .,,,,,,,,, ,76 4. 17
Ferrous metallurgy……--- ------- ---- --------- ,…15 .37
Nonferrous metaturgy - -1.06 1. 96
Chemical and petrochemical - - 1.75 2. 33
Machine, building and metalworking - - 2.82 2.57
Forest products --- -.39 -1. 00
Paper and pulp -- - ------ .77 1.41
Construction materials - - 1.52 .98
Soft goods - - - 04 .13
Processed foods --. 59 .48
Residual branch -- 2.43 .95

Construction - -4.58 .88
Transport and coormunication ..- - 2.96 2.85
Domestic trade - - 3.63 3.60
Services- 3. 54 3. 20
Forestry - -- 2. 55 -. 60
Other - - 3.82 .726

Strategic policy variables:
Financing (billions of current rubles):

Industry and construction -20E 67.00 70. 50
Growth - - 7. 72 5. 22

Transportation and communication- 21E 14. 50 15.80
Growth - -9,02 8.97

Agriculture ------ - 22E 27, 60 31. 00
Growth - -15,48 12.32

Defense -152E 17.90 17.90
Growth.. . - -0 0,

Defense nonpersonnel exp -153E 12.20 12.20
Growth - - -- 3. 17 0

Military pay and allowance (1973 figures) br -181E 3. 58 3. 68
Growth -------- - 2.07 2.79

0. 501 0. 503 0. 504 0.o501 0.496 0.491
.896 .891 .887 .879 .864 .853
.367 .369 .368 .366 .360 .355
.590 .589 .589 .585 .577 .573

.11 -.46 -1.59 -.69 -1.97 -1.88
.30 -1.57 3.48 -1.73 -2.75 1.52

2.07 1.34 .70 .47 .57 .92
1.82 3.38 4.59 -2.66 -.40 .59
2.97 -2. 43 1.92 -7. 11 -4. 43 -3. 18
3.53 .98 -3. 39 -. 79 * .66 1.19
1.09 .06 -1. 17 -1.07 -.90 -.62
.99 -1.10 3.35 -1. 50 .19 .98

3.08 3.32 -2.03 -. 39 .78 1. 11
3.16 1.84 .69 1.44 1.68 1.85
.13 -3.03 -. 67 -. 70 -1. IS -1. 05

3.37 2.71 -.70 -1.10 .,41 1.20
1.14 3.83 .53 -.05 .18 .80

.98 3.97 .66 -.02 .09 .63
2.23 1.07 .64 -1. 95 -71 .08

-.65 -7.80 7.38 - 14.56 2.84 1.52
2.49 2.50 .15 -1.31 -3.38 -5.10
2.58 2.72 1.31 -. 12 -2. 10 -4. 19
3.28 2.19 1.38 .87 .77 1.24
3.48 3.09 2.58 2.60 2.67 2.91
1.12 2.37 3.31 -3. 41 -7. 71 -11. 22
5.94 4.46 13.23 11.63 15.87 15.85

0. 486
.839
.347
.568

-1. 75
-2. 26

1. 45
.95

-2.06
1. 76

-.12
.94

1.38 Cr3
2.25 fs

-0.40 CD
1.59
1.81
1. 57
1. 62
1. 26

-5.30
-5.94

2.11
2.82

-13.78
13.00

77.30 85.40 88.30 90.95 93.68 96. 49 99.38
9.65 10.48 3.40 3.00 3.00 3.00 3.00

17.60 18. 80 19. 60 20. 19 20. 79 21. 42 22.06
11.39 6.82 4.26 3.00 3.00 3.00 3.00
33.00 37. 10 37. 20 39. 06 41. 01 43.06 .45. 22
6.45 12.42 0.27 5.00 5.00 5.00 5.00

17.60 17.40 17.40 18. 10 18. 82 19. 57 20.36
-1.68 -1.14 0 4.00 4.00 4.00 4.00
12.50 12. 80 13. 10 13.62 14. 17 14.74 15. 33
2.46 2.40 2.34 4.00 4.00 4.00 4.00
3.77 3.87 3.97 4.13 4.29 4.47 4.64
2.4S 2.y5 2.58 4.00 4.00 4.00 4.00



Population and education variables:
Total population (millions) - 68E 248.60 250.90 253.28 255.69 258. 12 . 260.57 263.05 266.55 268. 07Growth ------------ - 93 93 95 95 95 9Able bodied population (millions) -136.52 139.03 141.65 144.36 146.48 148.63 150.82 153.04 155. 29Growth.. ----- - 1.81 1.83 1.88 1.91 1.47 1.47 1.47 1.47 1. 47Enrollment, higher education (thousands):

All industrial categories -74E 1, 546.40 1, 548.20 1. 555, 00 1, 562.00 1, 569.00 1, 576.84 1, 584.73 1, 592.65 1, 600. 61Growth - - --. -. 34 .12 .44 .45 .45 .50 . .50 .50 .50Transport - 75E 134.10 138.70 141.00 143.00 145. 00 146. 45 147.91 149.39 150.89MinnGrowh75 53.43 1.66 1.42 1.40 1.00 1.00 1.00 1. 00Miig--333E-------------------- i 57. 00 56. 30 57.00 57. 00 57. 00 57. 00 57. 00 57. 00 57. 00Metallurgy.--------334E 54. 60 55. 30 55.00 55. 00 55. 00 55. 00 55. 00 55.09 55.00Income variables (billions of rubles): -----------------------------
Planned gross profit, national economy -119E 98.00 105.84 114.31 123.45 132.10 140.03 148.43 157. 33 166.77Profits distributed to coop members, 1973 figures - 180E .15 .15 .15 .15 .15 .15 .15 15 .15Domestic prices:
Index of wholesale prices, heavy industry, 1970=100 - 126E 96.97 93.94 93.94 93.94 94.41 94. 88 95.36 95.83 96.31Growth_ ----------- -1. 54 -3.12 0 0 .50 .50 .50 .50 .50Price deflator, construction, 1972=100 -172E 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00Dummy, and trend variables:
Q 6 74: time variables, 1950=11973=24..-- 160E 23. 00 24.00 25. 00 26. 00 27.00 28000 29.00 30.00 31.003L728: long time trend 1928=0----------------161E 3. 81 3. 83 3. 85 3.867 3. 89 3. 91 3.93 3.95 3. 9789 :Dumy variable for 1969 on0--------------202E 1. 00 1. 00 1. 00 1. 0 1.00o 1. 00 1. 00 1. 00 1. 00DPL51 5-year plan dummy (1954-57, 1963-66, 1969-71, 1974-
G76 etc- - 203E 0 0 1.00 1. 00 1. 00 0 0 1.00 1.O00 IOgetI

1
5year-plaih cycle (1954-57, 1962-64, 19971, 1974-76, -ec ------------- 23E 0 0 1. 00 1. 00 1. 00 0 0 1. 00 1. 00QSHCo: Shiftva-ri-a-ble-f-o-r 1-96-8 -o-n-=1..----- --------- 222E 1. 00 1. 00 1. 00 1. 00 1. 00 1. 00 1. 00 1. 00 1. 00Weather and agricultural variables:

Sum of development from monthly precip value -98E .094 .715 .614 0 0 0 0 0 0Winter temperature index for southern Ukraine -99E -. 058 017 032 0 0 0 0 0 0Index of agricultural inputs sown area 165=100 IOOE '99.00 100.00 101.900 102. 00 103. 00 104.00 .105. 09 105.500 105. 00Value of livestock feed (M1§68R) ------------... 103E 9, 896 10, 983 10, 969 11. 341 11, 800 12, 036 12, 277 12, 522 12, 773Growth ------- ----------------------- j-----------i------- 4. 31 10. 98 -4 13 3. 39 4. 05 2. 00 2. 00 2. 00 2. 00Percent of Working capital in agricultural: livestock being 104E - 43. 70 43. 00 43. 00 43. 00 43. 00 43. 00 43.00 43. 00 43. 00fattened and young livestock.
Foreign trade:

Price valiables (1963=100):
Unit value price of exports to CMEA of raw materials and 190E 88.23 88.87 88.90 97.50 102.50 107.62 113.01 118.66 124.59pre-fabs.

Growth ----------------------------- 3.76 .72 .03 9. 967 5. 13 5. 00 5. 00 5. 00 5. 00World market price of primary products -- 193E 130. 00 188. 00 295.00 292.00 295. 00 303.85 312. 97 322. 35 332.02Growth ----------------------------- 13.04 44. 62 56. 91 -1. 02 1. 03 3.00 3. 00 3.00 3. 00Prices of total world imports -194E 128.00 154. 00 216.00 231. 00 248. 00 265. 36 283. 93 303. 81 325. 08Growth----------------------------- 7.56 20. 31 40. 26 6. 94 7.36 7. 00 7.00 7.00 7. 00Unit value P'S of augar imports from Cuba . 314E 115.33 234.31 281.00 281.00 281.00 286.62 292.35 298.20 304.'16Growth -- 17.04 103.17 19.93 0 0 2. 00 2.00 2.00 2. 00World sugr Price -- 316E 97.00 127.00 254.00 204.00 204.00 210. 12 216.42 222.92 229.60Growth -------- ---------.......... _. 9 30. 93 100.00 -19. 69 3,0 3.00 3.0 3.00



SRi-WEFA ECONOMETRiC MODEL OF THE U.S.S.R. CONTROL SOLUTION FOR TIE SOVIET ECONOMY, i97340-Continued

Forecast data
Mod. Lagged

Description var. 197I 1973 1974 1975 1976 1977 1978 1979 1980

Forel n trade-Cortinued
PiLe variables (1s63=100)-Co tinjed

World imports P'S weighted by Soviet exports - ..- 296E 127.87 156. 88
Growth - - 2.01 22. 69

World market P'S manufactured goods --- 298E 134.00 156.00
* Growth- 8.06 16.42

Index of worid market grain prices -299E 107.00 206.00
* Growth------------------------------ 15.05 92.52

Unit value price of imports of raw materials from CMEA .... 310E 104.20 104.33
Growth - - -. 21 .12

Price variableso(1970=100):
Soviet trade With world, exports, official price index - 309E 101.00 111.00

Growth -3. 81 9.90
Soviet trade with world, imports, official price index-- 318E 99.00 102.00

Growth ---- 1.0-0-------------------- -1' °° 3.03
Export price index, Germany, SITC 7, 1, nonelectrical 344E 118.67 143.95

machinery.
-Growth ----------------------------- L---------------- ------ 5. 30 21.30

Price defl, intermediate material and services -393E 100.00 100.00
Imports P detl, manufactured goods (1958=100) - 213E 130.30 158.00

Growth - - 5.34 21.26
Official exchange rate of ruble in dollars -212E 1.20 1.35
Price of gold (millions of U.S. dollars per ton) -319E 1.85 3. 61

Activity variables:
Sugar products of Cuba (metric tons) - -4.50 6.00

Growth……-- - - - - - - -- - - - - - - - - -- - - - - - - - - 24.97 33.33
Grain products in CMEA (metric tons) -293E 73.94 77.00

Growth - -8.01 4.14
Grain products in W Europe (metric tons) -300E 148.32 150.00
* Growth - :-------------------- - 04 1. 13

Grain products in LDC-S (metric tons) -303E 367.31 380.00
Growth- _2.92 3.45

Goldproduct.on(tons) -198E 217.16 223.42
Growth - -31.61 2.88

Net material production in construction PIS, CMFA (1963=
100)- 192E 175.00 184.63

Growth. 6.71 5. 50
GNPof China $1963=100) -306E 138.00 148.00

Growth----------------------------- 7.81 7.25
Total imports of world (1963=100) -305E 213. 00 245.00

Growth ----------------------------- 9.79 15.02
-Total imports ofLDC-S (1963=100) -302E 5,939. 0 6, 795. 0

Growth -- - 12.27 14.41
TotalimportsofDW(1963=100) -297E 221.00 250.00

Growth --- ------------- 9.41 13.12

223.00 245.00 245.00 262.15 280.50 300. 14
42.15 9.87 0 7.00 7.00 7.00

187.00 200.00 214.00 228.98 245.01 262. 16
19.87 6.95 7.00 7.00 7.00 7.00

268.00 246.00 268.00 273.36 278.83 284.40
30.10 -8.21 8.94 2.00 2.00 2.00

104.30 112.00 112.00 117.60- 123.48 129.65
-.03 7.38 0 5.00 5.00 5.00

119.00 131.00 138.00 144.90 152.14 159.75
7.21 10.08 5.34 5.00 . 5.00 5.00

110.00 121. 00 133.00 140.98 149.44 158.40
7.84 10.00 9.92 6.00 6.00 6.00

153.00 169.00 180.83 193.49 207.03 221.52

6.29 10.46 7.00 7.00 7.00 7.00
100.00 100.00 100.00 100.00 100.00 100.00
197.00 226.00 242.00 258.94 277.07 296.46
24.68 14.72 7.08 7.00- 7.00 7.00

1.35 1.35 1.35 1.35 1.35 1.35
5.99 4.51 4.12 4.12 - 4.12 4.12

6.00 6.00 6.00 6.18 6.37 6.56
0 0 0 3.00 3.00 3.00

80:00 83.00 86.00 88. 58 91.24 93.97
3.90 3.75 3.61 3.00 3.00 3.00

154.00 158.00 162.00 166.86 171.87 177.02
2.67 2.60 2.53 3.00 3.00 3.00

385. 00 390.00 395.00 410.80 * 427.23 444.32
1:32 1.30 1.28 4.00 4.00 4.00

228.00 233. 00 238.00 245. 14 252.49 260.07
2.05 2.19 2.15 3.00 3.00 3.00

194.78 205.49 218. 00 232. 17 247.26 263.33
5.50 5.50 6.09 6.50 6.50 6.50

164.00 180.00 198.00 213.84 230.95 249.42
10.81 9.76 10.00 8.00 8.00 8.00

270. 00 276. 00 294. 00 314. 58 336.60 360. 16
10.20 2.22 6.52 7.00 7.00 7.00

7,480. 0 7, 480.0 7,930. 0 8, 485.1 9, 079. 0 9, 714.6
10.08 0 6.02 7.00 7.00 7.00

290. 00 287.00 304. 00 325. 28 348. 05 372.41
16.00 -1.03 5.92 7.00 7.00 7.00

321.14
7.00

280.51
7.00

290.09
2.00

136. 14.
5.00,

167.74
5.00

167.91
6.00

237.03

7.00 co
100.00 t'3
317.21 0

7.00
1.35
4.12

6.75
3.00

96.79
3.00

182.33
3.00

462.09
4.00

267.87.
3.00

280.45
6. 50

269.38
8.00

385.37
7.00

10, 394. 6
7.00

398. 48
7.00



Population variables (millions):
Population in Africa, South America, South Asia -304E 1,849.00 1, 900.00 1, 950.00 2,000.00 2,050.00 2,101.25 2,153.78 2, 207.62 2, 262. 81o ~~~~~~~~Growth ----------------------------- 2.67 2.76 2.63 2.56 2.50 2. 50 2. 50 2. 50 2.50Population in European CMFA -294E 105.00 105.70 106.40 107.10 107.80 108.34 108.88 109.42 109.97Growth------------------------------ .96 .67 .66 .66 .65 .50 .50 .50 .50Population in Western Europe -301E 365. 00 368.00 371. 00 374.00 377. 00 379.64 382.30 384.97 387. 67Population and Gmploywnen-- .83 .82 .82 .81 .80 .70 .70 .70Population, urban (M)------------------- - - 70B 146.10 0 0 0 -1.00 -2.00 -3.00 -4.00 -5.00Employment, agricultural, State and collective farms (M). . 65B 25.85 0 0 0 -.169 -.79 -.91 -1.05 -1. 21Employment, industrial (thousands)- --- - - 45 32, 461 40 200 50 -100 -250 -400 -550 -600Employment, coal prod uct - - - - 47B 1,056. 0 0 0 0 66.00 72.60 79.86 87.85 96.63Electroenergy rnmentand--ervices-(tho-- - -usands) 468 655.00 0 -10.00 0 33.00 36.30 39.93 43.92 48.32Petroleum products ------------------ - - 498 1, 354.00 0 0 0 -11.00 -12.10 -13. 31 -14. 64 -16.11Ferrous metallurgy ------------------ - - 488 265. 00 0 0 0 -11.00 -12.10 -13. 31 -14.64 -16.11Nonferrous metallurgy----------------- - - 50B 760. 00 0 10. 00 0 33.00 36.30 39.93 43.02 48.32Chemicals and petrochemicals ------------------------ - - 518 1, 626.0 0 0 -10.00 0 -33.00 -36. 30 -39.93 -43.92 -48. 32Macbine building and metal working -------- - -- - - 520 12, 718 -10 30 0 -88 -97 -106 -117 -129Forest products ------------- - -t53 2,559.00 0 20.00 0 0 0 0 0 0Conotruction materials … … ……------------------548 2,070.00 -10.00 -60.00 0 -55.00 -60. 50 -66. 55 -73.20 -80.53Light industry--------------------- - - 550 5, 034.00 10. 00 -120.00 0 0 0 0 0 0Processed food -------------------- - - 568 2, 920. 00 20.00 10. 00 0 44.00 48.40 53. 24 58. 56 64.42 CADEmlRentl------------------------ - - 570 1, 182. 00 -10.00 130.00 0 22.00 24. 20 26.62 29. 28 32. 21 tforestry (thousands) - - - -- 588 ~~~~~~443. 00 28.00 -10.00 0 30. 00 30.00 30.00 30. 00 30. 00 1-Employment construction (thousands)-------- - ------ 608 9,986. 00 -30. 00 -120.00 0 30.00 30.00O 30.00 30.00 30.00Em ployment, transportation and communication (thousands).... 618 9, 881. 00 60.00 -10). 00 0 40.00 40.00 40.00 40.00 40.00Employment, trade, etc. (tbousands)--------- - ------ 628 8,100.00 50. 00 50.00 0 0 0 0 0 0Employment, Government and services (thousands) ----- ------638 23, 663 -40 -50 -50 0 150 300 450 500Employment, other (thousands)--------------- - - 59B 1,061. 00 -100.00 -30. 00 0 0 0 0 0 0Employment, all nonagriculture sectors (thousands)....--- 648 85, 595. 50 0 -80. 0 0 -800.00 -2, 000.0 -3, 200.0 -4, 40. 00 -5, 600.0Wage and income variables:

Wages, industry, C, RB-- - - 105A 1, 705.20 0 30.00 0 0 0 0 0 0Wages, construction, C, RB ------------------ -- 1078 1,912.80 30.00 -30.00 -30.00 -30. 00 -30. 00 -30.00 -30. 00 -30. 00Actual gross profits, national economy B, Curr, rub---------1180 93. 45 -4.00 -3. 50 0 -3.18 -3. 37 -3. 57 -3. 79 -4.01Revenue variables (8. Rub):
Population (inccome, tax, State bonds, etc.) --------- 1438 15.10 0. 80 0. 80 0. 80 0. 84 0.88 0.93 0.97 1. 02Social insuralice deductions - - ----------------- 1428 9. 30 0. 30 0. 30 0. 30 0. 31 0. 33 0. 35 0. 36 .38Other social sectors --------------------- 1418 44. 40 7. 00 7.00 7.00 7. 35 7. 72 8.10 8. 51 8.93Deductions tram profit, St entrp----------------1398B 60. 00 2. 00 4. 00 4.00 4.20 4. 41 4.63 4. 86 5. 11Turnover tax ------------------------ 1408 55. 60 0. 80 -1. 00 0 0 0 0 0 0Expenditure variables (8. Curr, R):Financing the national economy, total ------------- 1468 84.90 0 0 0 -2.10 -2.20 -2. 32 -2.43 -2. 55Social aed cultural measures (including science) -------- 1478 63. 50 0 C 0 -1. 05 -1. 10 -1. 16 -1. 22 -1.28



SRI-WEFA ECONOMETRIC MODEL OF THE U.S.S.R. CONTROL SOLUTION FOR THE SOVIET ECONOMY, 1973-80-Continued

Forecast data
Mod. Lagged,

Description var. 1972 1973 1974 1975 1976 1977 1978 1979 1980

Capita I investment variables:
Industry (B72R)- IB

Electroenergy (B70R)- 2B
Coal products (B70R) -3B
Petroleum products (B70R)- 4B
Ferrous metals (7BOR) -5B
Chemicals and petrochemicals (B70R) -6B
Machine-Building and metal-working (70R)- 7B
Forest products (B70R) 8B
Construction materials (70R)- 98
Light industry (B70R) -10B
Processed food (B70R)- IIB

Agriculture (B72R) -13B
Construction (billions of rubles) -14B
Transportation and communications (billions of rubles) - 15B
Houuing, adjusted to 1970 prices (billions of rubles) -16B
Services (B,72R) -17B
Change in inventory stock, end year (B7R) - 58B

Production variables:
Industrial output index, total 1970=100 -768
Construction materials, 1970=100 -85B
Trans-Comm index, 1910=100 -91B
Agricultural products, total (billions of rubles) -88B
Potential agriculture output (billions of rubles) -89B
Grain (metric tons) -337B
Second peak grain output (metric tons) -2958

Domestic price variables (1670=100):
Index of St retail prices for food -121B
Price of food sold to consumer coops at negotiated prices - 122B

Foreign trade variables:
Imports:

DW, machinery, and equipment (less transportation equip- 211B
ment).

From DW. other than grain -- 280B
From DW, machinery -281B
From west, chemical equipment -342B
From CMEA, raw materials -275B
From CMEA, machinery -276B
Total from LDC -286B
From Yugoslavia and Far Eastern Socialist countries - 287B
From Cuba ------- 289B

33. 09 -0.90 -0. 50 0 -0.50 -0. 50 -0. 50 -0.50 -0.50
3.42 0 -.30 0 0 0 0 0 0
1.71 -. 02 -.10 0 0 0 0 0 0
4.23 0 -.24 0 0 0 0 0 0
2.37 .09 .10 0 0 0 0 0 0
2.76 .13 0 0 0 0 0 0 0
6.98 -.14 .30 0 0 0 0 0 0
1.64 -.08 -.20 0 0 0 0 0 0
1.98 -.10 0 0 0 0 0 0 0
1.48 -.11 -. 14 0 0 0 0 0 0
2.50 .02 .09 0 0 0 0 0 0

18.10 -.28 .20 0 -. 20 -. 20 -. 20 -. 20 -. 20
3.60 -. 10 -. 10 0 -. 20 -. 20 -. 20 -. 20 -. 20
9.62 -.40 -.10 0 -.20 -.20 -.20 -.20 -.20

14.63 0 -.04 0 0 0 0 0 0
15.22 -.90 1.00 0 1.00 1.00 1.00 1.00 1.00

443. 00 20.00 -10.00 0 30. 00 30. 00 30.00 30.00 30. 00

112. 00 0 0 -.30 -2.00 -.50 0 0 0
110.65 -4.40 -4.00 -5.00 -6.00 -6. 30 -6.61 -6.95 -7.29
113.43 0 0 0 -3. 00 -2. 00 0 0 0
66.40 0 -1.30 -5.00 0 2.00 2.50 4.00 3.50
74.00 0 -3. 50 -3.50 -3.00 -3.00 -2.00 0 0

108.45 3.30 -17.30 -44.00 0 . 0 0 0 .0
131. 50 0 -5.00 -5.00 -3.24 -3. 50 -3.78 -4.08 -4.41

100.66 0 .40 0 0 0 0 0 0
102.00 -1.80 0 0 0 0 0 0 0

1, 276 300 0 800 400 0 0 0 0

3, 628 450
1, 368 400

271 13
897 0

3 395 0
1, 669 25

621 100
252 -24

0
0
0
0
0
0
0
0

2,000
1, 000

0
0
0
0
0
0

1,000 0 0 0 0
500 0 0 0 0

0 0 0 0 0
-100 -200 -400 -600 -800
-700 -1, 000 -1, 500 -2,000 -2, 500

0 0 0 0 0
0 0 0 0 0
0 0. 0 0 0



Exports:
To CMEA, raw materials -254B 3,715 -100 0 0 0 0 0 0To CMEA, machinery -255B 1, 689 100 0 0 0 0 0 0To CMEA, gra- -2568 204 47 0 0 0 0 0 0To CMEA. food and consumer goods -257B 224 54 0 0 0 0 0 0To DW, food- t a262B 104 18 0 0 0 0 0 0To DW, other than food- 260B 2, 778 400 -2,400 -300 330 363 399 439 48To DW, grain -261 2 9 0 0 0 0 0 0To Yugoslavia and Far Eastern Socialist countries - 268B 1,0270 27 0 0-o -272B 739 19 0 0 0 0 0 0Hard currency (millions of U.S. dollars):
Balance of payments, hard currency -321B -1, 356 -253 0 0 0 0 0 0Credit repayments in hard currency - .... 3228 - 451 58 0 0 0 0 0

GNPend-use residual(B1970R) -1918B 8.45 0 0 0 3.00 2.00 1.00 0Net change in basic funds: Chemicals and petrochemicals (B1955R) 172B 1 .70 -.70 .30 .40 0 0 0 0

I Grain reserves, livestock accumulation, and other agricultural inventories, statitical discrepancies. 3 Nonzero only in forecasts when gross profits are not determined as a residual.
Excluding deductions from profit of state enterprises, turnover tax, and tuxen on population. 4 Multiply by 1.35 to convert to U.S. dolarn.

0
0
0
0
0
3
0
0
0
0
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I. INTRODUCTION

As in earlier Joint Economic Committee compendiums on the Soviet
economy the purpose of this paper is to present Soviet input-output
tables for 2 years, 1966 and 1972, in a comparable format and with
the necessary brief methodological and explanatory notes.'

Soviet economic statistics have been improving steadily in terms of
both reliability and coverage, and every year yet another formerly
hidden part of the iceberg (as Western specialists have termed the
Soviet statistical system) becomes visible. However, there still are
numerous gaps, distortions, and ambiguities in the available data, and
the input-output tables that are constructed in the U.S.S.R. are no
exception. The tables are published in a form that makes them almost
useless for any meaningful analysis; for example, the relevant final-
demand and value-added data are not published at all, and the avail-
able transactions matrixes omit several key sectors. The two tables
presented in this study have been "reconstructed" by the authors, i.e.,
they have been prepared in the standard complete three-quadrant
form, with the reconstruction being based on the published fragments
of input-output data as well as other statistics. In this process, it was
necessary to estimate some 20 percent of all the entries shown in the
tables.

' The 1973 compendium of the Joint Economic Committee, 'sSovlet Economic Prospects for
the Seventies." contained a paper by three of the present authors pregenting their recon-
structlon of the Soviet 1959 and 1966 input-output tables (pp. 246-269). The 1966 table
given In the present study has been revised in several Important aspects on the basis of
data that have become available since the 1973 publication.

(332)
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To place Soviet input-output tables in proper perspective, a few
words are in order about the development and use of input-output
techniques in the U.S.S.R.

The Soviet Union was a latecomer in accepting and using a number
of mathematical and econometric methods developed by Western econ-
omists, such as linear programming, game theory, and input-output
analysis. Large-scale empirical work in the development and use of
input-output techniques began in the U.S. in the late 1940's and was
soon adopted and expanded by a number of Western countries.2 Until
the late 1950's Soviet economists dismissed input-output analysis as
a fruitless attempt to introduce some measure of order into market
economies and denied any utility of the new technique for a planned
economy such as the Soviet.

For a number of reasons the objections to the use of Western econo-
metric techniques began to dissolve in the late 1950's, and in a few
years input-output tables became one of the most fashionable analyti-
cal tools in the U.S.S.R. In the early 1960's Soviet statisticians com-
pleted the first large-size ex post input-output table for the national
economy for 1959, and followed this with a still larger table for 1966
and another for 1972. By the late 1960's, numerous research, academic,
statistical, and planning agencies were competing in producing a
variety of input-output tables-ex post and planning national tables,
regional and inter-regional tables, static and dynamic tables; tables
were prepared in constant and current values, in producers' and in
purchasers' prices, and in physical units. The funds allocated to input-
output analysis, the number of specialists working in the field, and the
empirical and theoretical literature grew rapidly.3

There has also been extensive development of regional and inter-
regional input-output modeling. The 1966 ex post national table was
followed by similar tables for all 15 of the constituent republics, each
of which was constructed from original republic data. The 1972 na-
tional table is also supposed to be supplemented by tables for the 15
republics.'

For a long time, economic planning in the U.S.S.R. has been ef-
fected essentially on the national level, and integration of regional
and national plans existed only in political economy textbooks. One
can conjecture that the great effort devoted to input-output analysis in
the republics signals increasing independence for local statistical and
planning agencies and the gradual emergence of an operational sys-
tem of regional planning.

In terms of number of tables and studies based on them, the U.S.S.R.
today can probably claim the leading position in the world. Certain

I The second enlarged edition of Wassily Leontlef's seminal book "The Structure of the
American Economy, 1919-1939" was published In 1951 (New York, Oxford University
Press) and the. first large-scale Input-output table for the U.S. economy for 1947 was
"ompleted In the same year (see Evans and Tloffenberg. "The Tnterindustry," 1952. pp. 97-
142). By the late 1950's some 30 countries were constructing and using Input-output tables.

I A bibliography on Soviet Input-output prepared by one of the authors 2 years ago listed
sco 900 titles and 600 authors. Since then both lists have grown considerably (see Treml.

Input-Output."1 1975).
'The quality of republican tables varies from republic to republic. Thus. the three Baltic

-eAn hlles have produced some excellent tables, wherpns the 1966 tables for some of the
remiublice with weaker statistical apparatus were produced only after considerable delay
"0d their statistical quality Is probably rather poor. It also seems that, contrary to nn

earlier statement. the 1972 national table Is not truly Integrated with republican tables.
since some of the republies have still not completed their tables and there are still some
methodological and classification Inconsistencies among those that have been completed.
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aspects of Soviet tables also make them superior to most tables pro-duced by other countries. For example, the key Soviet tables includesuch additional information as the number employed in each sector,working capital in each sector, and data on fixed capital stocks bysector broken down into some 25 categories of assets. Compared tomost other input-output tables, Soviet tables as a rule contain moredetailed information in the value-added and final-demand quadrants.In other respects, however, Soviet tables are decidedly inferior to mosttables produced outside the U.S.S.R.
First of all, most Soviet tables are constructed in terms of purchas-ers prices, i.e., prices that include distribution and transportationcharges as well as highly differentiated turnover taxes. Thus, thedistribution of a given commodity (the row of the table) is in mostinstances quite different when measured in value terms than whenmeasured in physical units. Differences in the values in which trans-actions are recorded extend to foreign trade: exports are shown net ofturnover taxes, while imports are shown in values which include turn-over taxes. Another bothersome feature of Soviet ex post value tablesis the lack of identification of defense-related industries. The tablesare fully integrated with national income and product accounts andthus cover all industrial activities. However, such industries as air-craft manufacture and production of military hardware are com-pletely absent from the available commodity listings.5 It must be con-cluded that defense-related industries have been hidden in some wayin the reported transactions. One can think of several ways in whichthis might have been done, but, whichever method was used, the truetechnological relations must have been distorted to some degree oranother.
Although the extent of input-output work in the U.S.S.R. has beenimpressive, the practical application of input-output models and tech-niques does not appear to be commensurate with the level of effortexpended, the number of specialists working in the field, and the vastquantities of data generated. Input-output tables have been used for avariety of purposes such as calculating average sectoral prices thatbalance supply with demand, assessing the efficiency of foreign tradeflows by measuring the full (direct and indirect) labor and capital"content" of the commodities being traded, and making various projec-tions with alternative mixes of final demand or capital and labor con-straints. At the republic and local levels, where both planning andanalysis have long been handicapped by a lack of consistent data, theapplications have been more diversified and more sophisticated. How-ever, input-output analysis remains on the fringes of the planningsystem and plays a much more modest role than envisaged by its ad-vocates in the early 1960's, who pictured dynamic input-output modelsas the central core of the national plan. For the last 10 years or so wefind repeated statements to the effect that input-output is just aboutto be integrated with the central planning mechanism. but these areinvariably followed by a description of the use of input-output tech-

I Some defense-related 'sectors such as radio-electronics are Identified In the l1tine ofteetrs Included in thp transactions matrix but the data for them have been omitted fromojshed versions of the tables. However. the aircraft and other defense industries are notidentified either in the published data or In the detailed commodity descriptions of the fulltables.



335

niques in planning as "experimental." r Different segments of the
Soviet planning and statistical professions apparently have divergent
opinions as to the utility and applicability of input-output techniques
in planning.

The Chairman of the U.S.S.R. State Planning Committee recently
stated that the input-output model is only one of a large and varied
array of models used in the national system of economic balances. In
fact, he clearly tried to downgrade input-output techniques, noting
that "Regrettably, in recent years theoretical and methodological work
on national economic balances has become weaker. One of the reasons
for this, apparently, has been an exaggeration of the role of input-
output models by some scientists who have tried to present the latter
as an alternative to national balances." '

Whatever the present and prospective utility of input-output tech-
niques may be, the tables and related supporting data are indispensable
for a variety of analytical purposes both within and outside the
U.S.S.R.

II. PRINCIPAL FEATURES OF SovIET INPUT-OUTPUT TABLES'

All Soviet ex post input-output tables in value terms produced to
date are of the conventional static, open, Leontief type. The basic flow
tables are composed of three principal quadrants: a square matrix of
so-called interindustry transactions, which depicts the commodity
flows among all the producing sectors in the economy;' a final-demand
quadrant, which shows the distribution of output among various cate-
gories of "final" or end users; and a value-added quadrant, which
shows depreciation and factor payments (labor income, profits, taxes)
originating in each of the producing sectors. The flows in these tables
are measured in current purchasers' prices of the respective years, i.e.,
the prices paid by the purchasers of the products, including trans-
portation and distribution charges and excise (turnover) taxes when
applicable, as well as producers' costs and profits.

Soviet input-output tables conform to the material product defini-
tion of national income adhered to in the U.S.S.R. Thus, only those
activities that are related to the production of material goods are
represented in the interindustry quadrant. With few exceptions, all
services are considered "nonproductive" and are reflected only in the
final-demand quadrant as claimants against end output. However,
a few service activities-freight transportation, communications serv-
ing production, various trade and distribution activities, and equip-
ment repair service-are deemed to add to the value of material goods

5 One of the leading Soviet specialists in input-output analysis divides the Socialist
countries into two groups with respect to the utilization of input-output techniques. Ac-
cording to him. Huneary, Romania. Poland. and Czechoslovakia ",se innut-olitpnt models
more or less recularly as the basis of planning decisions.' In the U.S.S.R.. East Germany.
and Bulgaria, input-output techniques "are considered only a part of a larger evolving
system of nlanninv." (Koqsnv "

7
?f--hotr-qlevyye," 1973, p. 64.)

a Baybakov, "Dal'neysheye." 1974. p. 12.
8 A more detailed description of Soviet ex post input-output tables in general, and the

J9C6 table in porti-slar. is eiven in Trot
1 . , ilik. Kosfinskv. And Kr,"-r. "The 9'r-'etnre,"

1972. chan. 3. Vnrios 55rn-etq of th" 1972 tsh's are diqensserl in Gol'denbera. "Obsledova-
nive." 1973. po. 44-49: Evdel'mnan. "Novyy." 1972. nn. 3-15: Gol'denberg, "Obsledovanlye,"
1972. on. 36-42: and Soflyev. "Yedlnovremennvv." 1972. pp. 52-54.

DConventionsaly, the format of the interindustry onadrant is used to designate the size
of the entire table. regardless of the format of either of the other two quadrants. Thus, the
flow tables presented with this report are usually referred to as 56-sector tables.
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and are shown in the interindustry quadrant. Certain consumer serv-
ices-clothing and shoe repair, repair and maintenance of furniture,
appliances, and vehicles, and chemical dry cleaning-are also con-
sidered productive and are reflected in the interindustry quadrant..

Also as a result of the material product concept, transportation and
distribution costs are shown only in the interindustry quadrant and
the entries for the transportation and trade sectors in the final-demand
quadrant are zero. On the other hand, all construction activities are
by definition considered as contributing only to the investment cate-
gory of final demand, and the interindustry-quadrant entries for the
construction row are all zero.

The producing sectors in Soviet input-output tables are supposeO
to be "pure," i.e., each sector reflects the production of only those com-
modities that come within its defined scope. Since in practice the en-
terprises included in any given sector usually also produce some output
that by definition belongs in some other sector, the data in both the
rows and columns of all ex post tables (outputs and inputs) are ad-
justed to reflect only the proper activities of each sector.

The treatment of foreign trade in Soviet input-output tables is also
different from that in their Western counterparts. Exports are given
in the conventional manner as a column in the final-demand quadrant.
Imports, however, are not separated into competing and noncompeting
categories or into imports used in production and imports going di-
rectly into final demand, as is done in the United States and some other
countries. Instead, all imports are treated as competing and are shown
as an adjunct to the value-added quadrant, i.e., as if they were pur-
chased by the industry producing the same products domestically and
were distributed with that industry's output; no imports are separately
identified in the final-demand quadrant.

In the reconstructed tables presented with this report, both exports
and imports are included in the final-demand quadrant. In the 1966
table, they are separately identified; in the 1972 table they are incor-
porated in the "other final demand" column as a net balance, i.e.,
exports minus imports.

A relatively recent development in the Soviet economy-one that
affects primarily the 1972 table-is the rise of agricultural subsidies.
The use of subsidies is, of course, not a new phenomenon in Soviet
economic life. For years, the coal and ore mining industries, among
others, were heavily subsidized because the sales prices set for their
products did not cover the cost of production. The treatment of such
subsidies in Soviet input-output accounting is straightforward; they
are recorded in the value-added quadrant as negative profits of the
industry concerned. Since the 1967 price reform, the industrial subsidy
has virtually disappeared. Agricultural subsidies are significantly more
important in respect to magnitude, and more complex in terms of
accounting. There are, in fact, two principal forms of these subsidies.
One pertains to purchases of manufactured goods by agricultural
organizations: the other involves sales of agricultural products to
processing industries. In the 1967 reform, wholesale industry prices on
'mineral fertilizers, processed animal feeds, and certain kinds of
machinery wvere increased substantially, but agricultural purchasers
continue to pay the lower pre-1.967 prices. For 1972, the amount of this
type of subsidy has been estimated at some 2.4 billion rubles. The



337

other type of subsidy is a result of several rounds of increases in the
procurement prices paid to agricultural producers for their products,
which amounted to a total of about 30 percent between 1965 and 1972.
However, the prices paid by processing industries for these same
products have not been adjusted since the mid-1960's and are now
considerably below the procurement level. The difference between
these two sets of prices is covered by the state budget, and in 1972 it
amounted to some 17.2 billion rubles. The two types of subsidies to-
gether thus amounted to about 19.6 billion rubles in 1972, constituting
some 18 percent of gross agricultural output and 6 percent of national
income in that year.' 0

The treatment of these agricultural subsidies in Soviet input-output
accounting differs from that of the pre-reform industrial subsidies
and from standard Western practice. Purchases of manufactured goods
by agriculture are recorded in the lower prices paid by agriculture.
It is not quite clear how the differences between these and the higher
prices received by industry are recorded in the table. On the other
hand, sales of agricultural products to processing industries are re-
corded in the higher prices received by agricultural producers, and the
subsidy is incorporated in the value-added entry of the appropriate
industrial sector. Thus, what clearly represents a subsidy to agriculture
is treated as though it were a subsidy to industry. In the tables pre-
sented with this report, Soviet accounting practice has been followed.

Although all three of 'the major national ex post tables (1959, 1966,
and 1972) are comparable in format and structure, there are qualita-
tive differences between them. In terms of overall accuracy the 1966
table was generally superior to the 1959 table," and the data base of
the 1972 table appears to be improved over that of 1966.

It must be noted that most Soviet ex post tables do not make use of
existing census and reporting statistics, as is the case with the U.S.
and most Western tables, but require special data collections. In the
construction of the 1959 table, Soviet statisticians obtained the neces-
sary data for transactions within industry and construction by a sample
survey covering some 20 percent of all enterprises, with the remaining
transaction and national income data being provided by census
statistics. Subsequent studies indicated certain deficiencies in the data
so collected; hence in the preparation of the 1966 table the scope of the
sample survey. was expanded to include agriculture, and in some in-
dividual machinery, metallurgical, and chemical sectors a complete
survey replaced sampling.

The data collection system was further improved in the preparation
of the 1972 table. Sampling was abandoned in most industrial sectors,
where all enterprises had to fill out special forms, 'and was used only in
agriculture and some light and food industries. The collection and
processing of final-demand data were also expanded and improved.

The improvement in the data base of the 1972 table is manifested in
the higher density of the table, i.e., in the proportion of non-zero entries
in the transactions matrix. The 1966 matrix, with 110 producing

10 These estimates were derived In a forthcoming working paper on agricultural subsidies
by Vlfldlmir G. Tremi.1

The differences between the 1959 and 1966 tables are described In Treml, Kostlnsky,
and Gallik, "Interindustry," 1973, pp. 257-259.
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sectors had a density of 82 percent; in the 1972 matrix, with the same
number of sectors, the density increased to 88 percent.1 2

A change in the proportion of non-zero entries in an.input-output
table can be explained partially by technological change and increasing
diversification in the use of inputs, but the change from 82 to 88
percent clearly cannot be explained by this factor alone and must be
attributed to improvement in the data base.13

Another important improvement in the 1972 table compared with
1966 is the manner in which the transactions were adjusted for com-
modity-establishment differences. The matter is too involved for a
complete discussion in this report.14 Briefly, in the earlier Soviet tables
for 1959 and 1966, the transfer of nonsectoral products (the transfer
of inputs -and outputs for an activity from a sector for which it is
secondary to a sector for which it is primary) was effected by a
mechanical proportional increase in the inputs of the primary sectors.
With much better data collected by the 1972 surveys, which provided
the necessary information on the structure of the costs of producing
nonsectoral products, the transfers were effected in a much more
realistic way with the columns of material costs of the primary sectors
being adjusted to reflect the true costs of production of the products
being transferred.

III. THE FORMAT OF THE RECONSTRUCTED 1966 AND 1972 TABLES

Since neither the 1966i nor the 1972 table has ever been published in
complete form, it has been necessary to "reconstruct" them from the
published blocks of input-output data and other data from a wide
variety of sources. The principal sets of data that have been published
are:

1. A truncated version of the interindustry quadrant for each table,
with some sectors omitted and others aggregated; 15

2. A small sample of material input coefficients for each table; 16
3. For 1966, a matrix of "embodied" labor corresponding to the pub-

lished version of the interindustry quadrant and giving the interindus-
try flows in terms of man-years of labor; 17 this matrix has not been
published for 1972.

4. Values of fixed capital stock in input-output format 18 and some
capital output coefficients 19 for each table.

Considerations of space prevent giving a detailed description of the
reconstruction process in this report. Only a brief summary of the
major steps can be given here.20

12 These densities were measured on the basis of the published 85 x 85 segments of the1966 and 1972 tables, but there Is no reason to expect that those for the complete matriceswould be significantly different.
13 The density of the 1959 table was 62 percent.
14 The problems and methods involved in this "commodlty-establIshment" adjustmentare discussed In detail In Treml, Gallik, Kostinsky, and Kruger, The Structure, 1972,pp. 123-146.
to "Nar. khoz. 73," pp. 67-115, and "Nar. khoz. 67." pp. 63-111.

"Nar. khoz. 73." pp. 117-123, and "Nar. khoz. 67," p1). 113-117.
1"Nar. khoz. 68." pp. 73-121.
s "Nar. kho'.. 74." pp. 61-81. and "Nar. khoz. 68," pp. 51-71.

'9 "Koeffitsienty," 1976, om. 84-91, and "Nar. khoz. 69," pp. 47-61.
20 The reconstruction of the 1966 table Is described in detail In Treml, Gallik. Kostinsky,and Kruger. "The Structure." 1972. Details of the 1972 reconstruction are available in vari-ous working papers and notes at the For-ign Demographic Analysis Division, Bureau of Eco-nomic Analysis, U.S. Department of Commerce.
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The most important element in the reconstruction process is the
estimation of gross values of output (GVO) for individual sectors. It
is primarily a lack of data for making some of these estimates that
made it necessary to reduce the number of sectors in the reconstructed
tables from the number in the original tables. Most of the GVO esti-
mates were based on direct material or capital input coefficients and the
corresponding ruble flow or stock value. Others were estimated by
various methods, using both input-output and non-input-output data.

The next maj or step in the reconstruction was estimation of the flows
omitted from the published versions of the interindustry quadrants.
This was accomplished by first constructing an aggregated 17-sector
table representing major industry groups and estimating the flows be-
tween the omitted sectors and these groups. These values were then
distributed among the disaggregated sectors according to the pattern
of flows displayed by a published sector or combination of sectors that
was chosen as a surrogate. Different alternative surrogate patterns were
devised and tested for each of the omitted sectors.

The various elements of the final-demand and value-added quad-
rants were estimated in a variety of ways, largely on the basis of non-
input-output data. More relevant data are available for 1966 than for
1972, and for this reason both the final-demand and the value-added
quadrants are presented in more disaggregated form in the 1966 table.

Although condensed in comparison with the original Soviet tables,
the reconstructed 1966 and 1972 tables presented in this report are
complete in that they encompass the entire economy, that is, each
table comprehends all productive activities (Soviet definition) in the
given year. The values in the tables are expressed in current purchasers'
prices of the respective years. In each table the economy is divided
into 56 producing sectors. A brief description of the products or activi-
ties encompassed in each sector in the 1972 table is given in table 1. The
Soviet compilers of the 1972 table made a number of changes in the
commodity composition of some sectors. shifting products or groups
of products from one sector to another. Differences in commodity com-
position between the 1972 and the 1966 tables are listed in table 2.

The complete three-quadrant tables for 1966 and 1972 are presented
in tables A-I and A-II, respectively. Problems of data availability pre-
clude disaggregation of the final-demand and value-added quadrants
in the 1972 table to the same extent as in the 1966 table. The totals in
these quadrants are, however, comparable. For the same reason, no
employment vector is given for the 1972 table. For reasons of space,
only the flow tables are presented here; the respective coefficient
matrixes can easily be calculated from these, or they can be obtained
upon renuest from the Foreign Demographic Analysis Division, Bu-
reau of Economic Analysis, U.S. Department of Commerce.
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TABLE 1.-PRODUCT DESCRIPTION OF THE 56 PRODUCING SECTORS

Sector No.: Sector title Description

- Metallurgy -Ferrous ores and nonmetallic raw materials for ferrous metallurgy;
pig iron, steel, and ferroalloys; rolled ferrous plate, sheet, bars,
beams ralls and pipe; nonferrous, rare, and precious metal ores;
natural diamonds; nonferrous metals, alloys, and powders;
semiconductor materials; carbon and graphite electrode prod-
ucts; chemical products of nonferrous metallurgy; coke, coke
oven gas, coal oil, coal tar, and other products of coke chemistry;
refractory brick, powder, and other products from refractory
materials.

2- Industrial metal products-. Steel wire, rod, tape, rope; wire nails, metal cloth, welding elec-
trodes, chains, springs, screws, bolts, pins, rivets, keys, other
industrial metal fasteners and hardware.

3- Coal -Coal and lignite; coal briquets; raw liquid fuass from coal; other
products of coal processing.

4- Oil extraction -Crude oil and byproduct gas.
5- Oil refining -Refined petroleum fuels and lubricants; other products of oil

refining (except carbon black).
6 Gas -Natural and manufactured gas; natural gasoline; other products

of gas processing.
7- Peat and oil shales -Peat and peat briquets; shale oil and other products of shale

processing.
8- Electric power and steam Generation and transmission of electric power and steam.
9- Energy and power M. & EC - Steam boilers and boiler equipment; steam, gas, and hydraulic

turbines and equipment; nuclear power reactors; diesel engines
(except auto, tractor, combine, and aircraft engines); steam
engines; windmills. -

10 - Electrotechnical M. & E., and cable Electric motors and generators; transformers, rectifiers, and con-
products, densers; high- and low-voltage apparatus; electrical transpor-

tation equipment; electric furnaces, electric welding equipment;
lighting equipment, fixtures, and bulbs; wet and dry batteries;
electric insulating materials and products; electrical household
appliances (except refrigerators); all types of cable, including
conducting wire, cord, and cable.

11 - Metalworking M. & E - All types of metalcutting and woodworking machine tools; sawmill
frames; metal forging, pressing, stamping, and cutting ma-
chinery; molding and casting machinery and equipment.

12 - Tools and dies- Cutting tools, dies, chucks, jigs, and other fixtures for metalworking
and woodworking machinery; measuring tools: mechanic's
hand tools; woodworking tools; chain saws.

13 Precision instruments -Electronic computers and data processing equipment; calculators;
cash registers; copying machines, typewriters; office equipment;
automatic control equipment; control, regulating and measuring
instruments (including scales); laboratory instruments; electrical
and radio instruments; optical, astronomical, geodesical, meteoro-
logical, geophysical, navigational, biological, and medical instru-
ments; X-ray apparatus; materials testing equipment; drawing
instruments, slide rules, mechanical pens and pencils; cameras,
film projectors, and other photographic equipment; eyeglasses
and other consumer optical devices; clocks and watches of all
types.

14 - Mining and metallurgical M. & E.. Iron and steel smelting and rolling equipment; coking equipment;
equipment for nonferrous metallurgy; oil and gas drilling, ex-
traction, and refining equipment; ore and coal mining and con-
centration machinery and equipment; peat mining equipment.

15 - Pumps and chemical equipment... All types of pumps and compressors, fans and ventilators; refrig-
eration equipment (including household refrigerators); oxygen
and rare-gas apparatus; equipment for gas-flame metalworking;
centrifuges, filter presses, autoclaves, mixing and drying drums
calenders, vulcanizers, heat exchangers, and other chemical
equipment.

16 Specialized M. & E. -Logging and lumbering equipment; pulp and papermaking equip-
ment; equipment for the textile, chemical fiber, knitting, sewing,
footwear, leather, fur, and cable industries; household sewing
machines; cotton ginning equipment; equipment for flour mills,
grain elevators, and grain storage facilities; food processing
equipment; printing presses, typesetting machinery, and other
equipment for the printing industry; equipment for the produc-
tion of lime, cement, prefabricated concrete, brick, insulating
materials, and other construction materials; cranes, conveyors,
elevators, escalators, hoists, winches, and other hoisting, loading,
and materials handling machinery.

17 - Construction M. & E. -Dredges, excavators, bulldozers, graders, pile drivers, power
rollers, and other machinery for construction and road building;
electric and pneumatic construction tools.

18 - Transportation M. & E. - Railroad, subway, and streetcar rolling stock and operating equip-
ment; ships and boats of all types; horse-drawn vehicles.

19 - Automobiles -Trucks, passenger cars, autobuses, auto tractors and trailers;
motorcycles, scooters, and bicycles; automobile, motorcycle and
scooter engines and components.

20 - Tractors and agricultural M. & E.1- Tractors (including industrial and logging tractors); tractor and
combine engines; all types of agricultural machinery and equip-
ment.

21 - Bearings -All types of ball and roller bearings (including those made of
plastics) and appurtenances.

Footnotes at end of table.
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TABLE 1.-PRODUCT DESCRIPTION OF THE 56 PRODUCING SECTORS-Continued

Sector No. Sector title Description

22 - Radioandothermachine-building. Radio communications apparatus and equipment; telephone and
telegraph equipment; consumer radio and television receivers;
tape recorders; electro-vacuum and semi-conductor devices;
special materials and equipment for the electronic industry;
medical, surgical, dental, and veterinary tools and equipment;
equipment for retail trade, public dining, hospitals, and saea-
toriums; glass industry equipment; firefighting, safety, sanita-
tion, laundry, and dry cleaing equipment; castings, forgings, and
stampings; parts and fittings in general machine-building use.

23 - Sanitary engineering products..... Heating and air-conditioning equipment; plumbing fixtures and
fittings; cast iron sewer pipe; wood, coal, and Ras stoves.

24 -,,,,, Other metal wares.... - Metal building components; metal contain-ers; sgemakers', and
gardeners' tools, metal furniture parts; metal kitchen utensils,
tableware, and cutlery; barbering tools; metal lamps anod
lanterns metal sporting goods knitting and sewing machine
needles.

25 - ,, Metal structures---------------- Metal frames for buildings and structures; metal sheds; metal
bridgework; utility poles and masts; water towers.

26 .,,,, Repair of M. & E.'------------- All repair of machinery, equipment, vehicles, and instruments,
including consumer appliances, performed in specialized
enterprises.

27 - Abrasives -.-,,,- ,,,,,-,,-,,,Abrasive powders, pastes, and tools; synthetic diamonds.
28.,,,,,,-Mineral chemistry products -,,, Extraction and concentration of apatite, phosphorite, natura l

potassium salts, native sulfur and boron, mineral pigments, and
other mineral materials for chemistry.

29 - Basic chemistry products,-------- Inorganic acids, alkalis, salts, and compounds; mineral fertilizers;
sorbents and catalyzers; pesticides, herbicides, and disinfectants;
explosives.

30 -,,,, Paints and lacquers..... ,,,,,… Paints, lacquers, varnishes; mineral pigments; wax compounds;
polishing pastes; brake fluid.

31 - Synthetic rubber -All kinds of synthetic rubber.
32 - Rubber and asbestos products.- _, Rubber tires, hoses, belts, machine parts; rubberized fabrics;

rubber toys, sporting goods, and other rubber consumer goods
(except rubber footwear); medical and hygienic rubber goods;
asbestos fiber, cord, sheet, and other products (except asbestos-
cement construction materials).

33 - Other chemicals - Synthetic dyes and pigments; textile assistants; rubber and plastic
additives; synthetic resins and plastics; synthetic fibers; syn-
thetic alcohols; ketone and acetone; organic acids; synthetic
detergents and cleaning agents; pharmaceutical preparations
and medications; chemical reagents; photographic film and
paper, photochemicals; carbon black; household chemicals;
plastic household articles, machinery parts, and building ac-
cessories; phonograph records; polymer film, sheet, and pipe;
glass fiber and products; activated charcoal.

34 - Logging -,- - ,,- ,Timber, firewood, natural resin.
35,-,,,,,,- Sawmills and lumber products... Lumber of all kinds; railroad ties; plywood; wooden containers;

wood building components.
36,-,,,,,,, Furniture and other woodworking. Wooden and woven furniture, furniture parts, and furniture repair;

wood machinery and wagon parts; hothouse frames; wooden
household and sporting goods; matches; preservative treatment
of lumber and wood products.

37 -,,,,,, Paper and pulp -- Wood pulp and cellulose; paper and cardboard of all types; paper
boxes, bags, and other containers; wallpaper, notebooks, writing
tablets, and other paper products.

38,-------- Wood chemistry products,-------- Products of wood distillation; wood alcohol; charcoal.
39 - Construction materials - ,, Cement; prefabricated concrete; block and brick; building stone;

roofing and drainage tile; asbestos-cement and slate products;
sout roofing materials; ceramic wall and floor tile and pipe;
crushed stone, gravel, and sand; lime, gypsum, and other binding
materials; plaster and products; insulation materials; linoleum
and polymer wall and floor coverings; asbestos, graphite, mica,
talc, and other nonore materials.

40-.,,,, Glass and porcelain products,----- Glass and glass products; fiberglass and glass wool; porcelain
housewares, art goods, laboratory supplies, plumbing fixtures
and fittings.

41,,,,,. Textiles... -Cotton, silk, wool, and linen yarn, thread, cloth, and fabrics; cotton
seed; hosiery products and knit goods; jute and hemp fiber, yarn,
rope, and fabrics; fish nets; felt products; umbrellas; textile
notions and haberdashery.

42 ,,, Sewn goods -- ,,,,,, Clothing and apparel; industrial sewn goods; clothing repair.
43,-------- Other light industry products,----- Natural and artificial leather and products; rubber, leather, and

textile footwear; natural and synthetic furs and products from
natural and synthetic fur; tanning agents; bristle and brush
products; buttons; shoe repair.

44,-,,,,,, Fish products -- ,,, Fishing and whaling; fresh and processed fish and seafood; fish
flour and meal; other fish products.

45,-------- Meat products --,,,, Meat and meat products; gelatin and glue; powdered eggs.
46 - Dairy products --,,,,,,,,,,,,,,, Milk, butter, cheese, casein, and other milk products.
47,-,.,,,, Sugar - ,,,,,,,,,--,- ,,,,,Refined and granulated sugar; refined molasses and sirup; beet

pulp.
48,-------- Flour, bread, and confections,---- Flour and cereals; flour milling byproducts; bread and bakery

products; macaroni and related products; all types of confec-
tionery products.

Footnotes at end of table.
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TABLE 1.-PRODUCT DESCRIPTION OF THE 56 PRODUCING SECTORS-Continued

Sector No.: Sector title Description

49 - Otherfoods. -Vegetable oils; margerine and mayonnaise; laundry soap and
candles; canned, frozen, and processed fruits and vegetables;
fruit juices and extracts; tobacco and products; cosmetics and
perfumes; raw and refined alcohol; alcoholic and carbonated
beverages; yeast; tea and coffee; table salt.

50 - Industry not elsewhere classified-- Natural precious and semiprecious stones (except diamonds);
printing and bookbinding; musical instruments and appurte-
nances; games and toys (except rubber toys); pencils, pens, ink,
and general office supplies; jewelry and art products; com-
mercial laundering and dry cleaning; movie and still film printing
and processing; water supply systems; feather and down prod-
ucts; processed animal feeds.

51 Construction -Industrial, commercial, transportation, agricultural, and resi-
dential construction-new and maintenance; design and survey
work for construction; drilling for gas and oil.

52 - Agriculture -All grain, vegetable, fruit, berry, technical (cotton, hemp, flax), and
other fielr and horticultural crops; livestock and poultry rais-
ing, apiculture, sericulture; unprocessed animal products (meat,
raw milk, eggs, honey, raw wool, raw silk, raw hides, etc.).

53 - Forestry -Planting, care, and maintenance of forests.
54 Transportation and communica- Freight transportation, including pipelines; communications

tions. nerving production, including postal services.
55 - Trade and distribution- Wholesale and retail trade, including public dining; supply and

distribution services; procurement of agricultural products.
56 - Other branches of material pro- Collection of ferrous and nonferrous metal scrap; motion picture

daction. production; publishing; noncommercial hunting, fishing, and
trapping; gathering of wild fruits, nuts, herbs, etc.

' Machinery and equipment. Note that all machine-building sectors include spare parts.

Source: Tsentral'noye, "Instruktsiya," 1971, pp. 9-24.

TABLE 2,-CHANGES IN COMMODITY COMPOSITION OF SECTORS IN 1972 AS COMPARED TO 1966

1972 sector 1966 sector
number number

(56-order) Commodity (56-order)

13 X-ray apparatus . 10
13 Copying machines 16
13 Typewriters . 22
13 Drawing instruments, slide rules, mechanical pens and pencils 50
15 Equipment for gas-flame metalworking 10
17 Electric and pneumatic construction tools 12
22 Tape recorders, record players - 10
22 Glass industry equipment 16
32 Medical and hygenic rubber goods 33
33 Activated charcoal 29
33 Household chemicals 30
33 Plastic parts and components for industry and construction 50
35 Railroad ties 34
36 Hothouse frames, wooden parts and components for industry, preservative treatment of 35

railroad ties, and other wood oroducts.
37 Paper and cardboard products (bags, boxes, wallpaper, notebooks, writing tablets).... 50
39 Mica and graphite products 27
39 Extraction and primary processing of asbestos, graphite, mica, and other nonore

materials 50
41 Cotton seed 52
43 Synthetic furs 41
43 Button5s -50
50 Precious and semiprecious stones (except diamonds) I

Source: Tsentral'noye, "Instruktsiya," 1971, pp, 9-24, and Tsentral'noye, "Instruktsiya," 1966, pp, 18-51,

APPENDIX A

FLOW TABLES

List of Abbreviations Used in Flow Tables A-I and A-II

ABRASV--------------------- Abrasives
AGRIC M+E----------------- Tractors and agricultural machinery and

equipment
AUTOS- - _____________ Automobiles
BASIC CHUEM --__--_-_______Basic chemistry products
BEARNG-------------------- Bearings
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CONST MAT A------- ---------.
CONST M+E + E------- --------

DAIRY PROD -- _________

ELEC POWER----------------
ELTECH+CABLE .-----------

EN+POW M+EB ____________

FISH PROD ----------------
FLOUR+BREAD ------------
FOREST ---------------------
FURN +OTH WD-----------

GLASS + PORC --__________
GROSS INV -- __________
GVO- -_________________---.

IND NEC -------------------
INDMET PROD --__________
INTIND USE ----------------

LOGGNG --------------------

MEAT PROD----------------
METAL STRUCT -------------
METLWK M+E --___________
MI+MET M+E---------------

MINERL CHEM____----------

OIL EXTRAC-----------------
OIL REF --------------------
OTH LT IND-----------------
OTH NET INC----------------
OTHER BRANCH_------------
OTHER CHEM --____________
OTHER FD------------------
OTHER METWRS-----------

PAINT + LAC ------
PEAT + SHALE -------------
PRECIS INST --__________-
PRIVAT CONSUM -
PUBLIC CONSUM-___ ____
PUMPS+CHEM E------------

RADIO+OTH MB --_______
REPAIR- -----------------.
RUBBER PROD_-________-__

SANIT ENG PR--------------
SAW + LUM PR-------------
SPECL M+E --__________-_
SYN RUBBER---------------

TEXTLS -- _______-__
TOTAL FD------------------
TOTAL PURCH -_-______-____
TRADE + DIST-------------
TRANS + COM--------------
TRANSP M+E --_______-__-_

WOOD CHEM --______-___-_

Construction materials
Construction machinery and equipment

Dairy products

Electric power and steam
Electrotechnical machinery and equipment and

cable products
Energy and power machinery and equipment

Fish products
Flour, bread, and confections
Forestry
Furniture and other woodworking

Glass and porcelain products
Gross investment
Gross value of output

Industry not elsewhere classified
Industrial metal products
Interindustry use

Logging

Meat products
Metal structures
Metalworking machinery and equipment
Mining and metallurgical machinery and

equipment
Mineral chemistry products

Oil extraction
Oil refining
Other light industry products
Other net income
Other branches of material production
Other chemicals
Other final demand
Other metal wares

Paints and lacquers
Peat and oil shales
Precision instruments
Private consumption
Public consumption
Pumps and chemical equipment

Radio and other machine-building
Repair of machinery and equipment
Rubber and asbestos products

Sanitary engineering products
Sawmills and lumber products
Specialized machinery and equipment
Synthetic rubber

Textiles
Total final demand
Total purchases
Trade and distribution
Transportation and communications
Transportation machinery and equipment

Wood chemistry products



TABLE A-I. THE RECONSTRUCTED SOVIET 1966 INPUT-OUTPUT TABLE IN PURCHASERS PRICES
(IN MILLIONS OF RURLESP EMPLOYMENT IN THOUSANDS OF MAN-YEARS)

SEQ 11 ORDER
NO. NO.

METALL INOMET COAL
URGY PROD

1 2 3

OIL OIL
EXTRAC REF

4 5

GAS PEAT + ELEC
SHALE POWER

6 7 8

1 1-4,6,7 METALLURGY
2 5 INDMET PROD
3 8 COAL
4 9 OIL EXTRAC
5 10 OIL REF
6 11 GAS
7 12,13 PEAT +SHALE
8 14 ELEC POWER
9 15 EN+POW M+E

10 16,17 ELTECH+CABLE

11 20-22 METLWK M+E
12 23 TOOLS + DIES
13 24 PRECIS INST
14 25-27 MI+MET M+E
15 28,29 PUMPS+CHEM E
16 30-34,36 SPECL M+E
17 35 CONST M+E
18 37,38 TRANSP M+E
19 39 AUTOS
20 40 AGRIC M+E

21 41 REARNG
22 18,19,42,43 RADIO+OTH MB
23 44 SANIT ENG PR
24 45 OTHER METWRS
25 46 METAL STRUCT
26 47 REPAIR
27 48 ABRASV
28 49 MINERL CHEM
29 50 BASIC CHEM
30 56 PAINT + LAC

31 54 SYN RUBBER
32 57 RUBBER PROD
33 51-53,55,58,59 OTHER CHEM

7582.4
60.2

1415-7
.0

223.0
245.8

6.3
755.7

2.5
60.4

5.2
11.9
8.1

174.7
4.5
4.1
9.5
7.1

17.1
6.1

10.6
34.1
2.9

38. 3
2.2

172.1
20.9
7.8

245.5
11.9

.2
68.0
21.3

526.9
18.7
3.5
.0

9.0
4.7
.0

25.8
.0

2.2

.3

.8

.1
2.1
.0
.1
.0
.1
.2
.0

.5
1.2
.1

2.8
.0
3.4
.9
.5

12.8
.5

.0

.9

.7

32.8
20.8

1289.1
.0

12.2
.8
.6

211.3
.4

42.5

.2
5.2
2.7

82.4
.4
1.2
1.5
1.0
.9
1.5

1.3
7.1
.7

13.5
.9

20.9
.4
.4

5o.6
2.1

.0
30.9
8.2

2.7
1.1
.1

9.4
19.0
2.9
.1

78.3
.3

2.9

.0

.6

.5
8.4
1.1
.0
.0
.0a
.7
.6

.2
1.0
.0

1.0
.0

2.9
.2
.0

3.4
.5

.0
1.5
3.6

19.2
1.1
.3

1208.5
490.1
21.8

.9
244.8

.0
2.5

.0

.5
1.9

11.9
1.3
.0
.0
.0
.5
.1

.2
1.7
.1
1.7
.0

9.0
.1
.5

77.1
1.2

.0
2.5

40.2

.9

.1
1.1

22.1
8.7

15.3
7.5

10.5
.0
.4

.0

.1

.1

.7

.2

.0

.0

.0

.2

.1

.0

.2

.0

.3

.0

.6

.0

.0
6.0

.1

.1

.4
3.2

2.3
1.6
3.1
.0

13.4
.0

69.3
14.6

.2
2.3

.1

.6

.1
8.6
.0
.2
.4
.9

1.0
5.7

.7

.6

.1
1.3
.0

1.3
.1
.0

7.3
.4

.0
2.3
.1

I 12.0
6.7

1542.4
11.2

450.4
444. 1
208.0

11.5
13.1
11.5

.0
1.0
3.6
.0
.9
.3
.0
.2

1.2
.6

.7
2.7
.2

2.3
.0

40.1
.5
.5

13.9
2.2

.0
3.0
3.9



TABLE A-I. THE RFCONSTRUCTED SOVIET 1966 INPUT-OUTPUT TAHLE IN PURCHASERS PRICES
(IN MILLIONS OF RUBLES, EMPLOYMENT IN THOUSANDS OF MAN-YEARS)

SEQ 110 ORDER
NO. NO.

METALL INDMET COAL
URGY PROD

1 2 3

OIL
EXTRAC

4

OIL
REF

S

GAS

6

PEAT + ELEC
SHALE POWER

7 8

_ _

34
35
56
37
38
39
40

41
42
43
44
45
46
47
'48
49
bO

51
52
b3
54
b5
b6

57

b8
b9
b0
61
62

60
61,62
63,64
65
66
67-73
74

75-60
81
82
83
84
85
86
87-89
90-94
95

96-100
101,102

103
104-106
107-109

110

LOGGNG 41.6 1.6 293.8 .5 .6 .0 3.3 .8
SAW + LUM PR 33.7 13.2 67.0 .8 4.0 .1 1.6 1.7
FURN +OTH WD 6.6 .6 2.1 .3 *6 .1 .3 1.1
PAPER + PULP 8.5 1.8 .4 .1 1.7 .0 .1 .7
WOOD CHEM 6.1 .0 .0 .1 5.3 1.1 .0 .0
CONST MAT 31.8 1.6 27.2 .8 2.1 .3 1.1 3.3
GLASS + PORC 9.2 .6 .8 .2 1.9 .1 .1 1.2

TEXTLS 30.7 43.2 5.0 1.2 2.3 .2 1.0 2.8
SEWN GOODS 78.4 4.9 43.2 2.2 4.7 .6 4.2 5.0
oTH LT IND 15.0 .4 6.7 .7 1.0 .2 .8 1.4
FISH PROD .0 .0 .0 .0 .0 .0 .0 .0
MEAT PROD .7 .0 .0 .0 .1 .0 .0 .0
DAIRY PROD 28.3 .3 .7 .7 4.1 .4 .1 2.1
SUGAR .1 .0 .0 .0 .0 .0 .0 .0
FLOUR+RREAD .4 .0 .0 .0 .0 .0 .0 .0
OTHER FOODS 12.8 3.6 3.6 .4 9.4 .1 .2 3.3
IND NEC 679.6 31.3 47.4 2.1 11.1 1.0 1.2 30.5

CONSTRUCTION .0 .0 .0 .0 .0 .0 .0 .n
AGRICULTURE 2.0 .0 .7 .1 .0 .0 .1 .0
FOREST .0 .0 .0 .0 .0 .0 .0 .0
TRANS + COM 1813.3 66.8 1539.4 536.8 1607.5 722.6 68.8 4.1
TRADE + DIST 484.8 32.8 208.5 137.8 660.8 .0 .0 .4
OTHER BRANCH 317.4 2.4 .0 .0 .1 .1 .0 .8

TOTAL PURCH 14837.1 823.9 4091.0 827.8 4457.0 805.8 221.5 2847.9

DEPRECIATION 1535.8 41.8 878.0 439.2 248.4 57.0 64.4 1159.4
WAGES 2980.8 172.1 2786.5 118.3 148.3 27.2 177.9 836.4
TURNOVER TAX 112.5 42.5 .0 .0 2703.0 580.0 .0 1458.0
OTH NET INC 2464.8 121.7 -1026.5 509.9 705.3 184.0 100.1 1225.6
VALUE ADDED 7093.9 378.1 2638.0 1067.4 3805.0 848.2 342.4 4679.4

63 TOTAL OUTLAY 21931.0 1202.0 6729.0 1895.2 8262.0 1654.0 563.9 7527.3

64 EMPLOYMENT
6b CAPITAL

1747.1 111.2 1189.0 92.3 115.7
20804.3 589.3 9145.4 5779.3 2823.2

21.2 138.8 615.7
803.1 840.1 23661.4



TABLE A-I. THE RECONSTRUCTED SOVIET 1966 INPUT-OUTPUT TABLE IN PURCHASERS PRICES
(IN MILLIONS OF RUBLES, EMPLOYMENT IN THOUSANDS OF MAN-YEARS)

EN+POW ELTECH METLWK TOOLS PRECIS MI+MFT PUMPS+ SPECL
M+E +CABLE M+E + DIES INST M+E CHEM E M+E
9 10 11 12 13 14 15 16

SEQ 110 ORIDER
NO. NO.

1
2
3
'4
5
b
7
8
9

10

21
12
13
14
15

16

17
18
19
20

21
22
23
24
25
2b
27
28
29
30

351
32
33

1-4-6,7
.5

8
9

10
11

12,13
14
15

16,17

20-22
23
24

25-27
28.29

30)-34.36
35

37,38
39
40

41
18.19,42,43

44
45
46
47
48
49
50
56

METALLURGY
INOMET PROD
COAL
OIL EXTRAC
OIL REF
GAS
PEAT +SHALE
ELEC POWER
EN+POW M+E
ELTECH+CABLE

METLWK M+F
TOOLS + DIES
PRECIS INST
MI+MET M+E
PUMPS+CHEM E
SPECL M+F
CONST M+E
TRANSP M+E
AUTOS
AGRIC M+E

HEARNG
RADIU+OTH MB
SANIT ENG PR
OTHER METWRS
METAL STRUCT
REPAIR
ABRASV
MINERL CHEM
BASIC CHEM
PAINT + LAC

295.8
7.7
2.6
.0

8.3
8.2
.1

33.4
23.0

101.5

.4
3.1

11.7
.1

6.8
.1
.0
.2

9.4
1.7

3.9
142.1

.7
6.6
1.1
3.1
1.8
.1

3.4
4.2

.0
3.6
2.5

1277.0
59.6
14.3

.0
29.8
13.5

1.9
84.2
37.2
763.3

3.8
13.1
37.8

.0
3.1
1.7
.0
.2

28.9
2.1

18.4
62.0
.9

24.9
.9

9.0
74.0

.6
43.8
50.5

50.5
76.2

262.6

106.1
7.6
2.2
.0

4.5
2.7
.2

25.5
.1

91.8

16.8
10.8

7.1
.1

7.2
1.1
.0
.0
.5
.3

11.4
84.4

.1
17.3

.8
P.3
3.3
.1

2.1
7.4

.0
4.9
.5.8

140.1
2.2
.6
.0

2.1
.4
. 0

11.2
.0
7.9

1.0
2.8
.2
.0
.1I
.0
.0
.6
.1I
.0

2.9
14.4
.1

7.5
.0

1.0
4.1

.0
1.2
.7

.0
.8

1 .6

126.9
18.1
3.8
.2

5.2
3.3
.2

22.3
2.0

88.0

1.2
13.5

139.4
.1
.5
.0
.0
.0

11.1
.1

5.5
185.2

.2
3.3
.0

1.9
3.4
.1

10.7
7.2

.0
6.0

26.6

334.3
13.7

5.8
' .0

10.3
11.5

.2
36.0

1.5
16.8

1.4
5.9
2.5

44,7
10.0

2.4
.2

3.8
27.8
14.7

20.7
105.8

.3
18.4
.7

5.4
2.1
.1

4.7
4.8

.5
16.0

3.2

221.2
9.0
2.7
.0

6.7
3.7
.2

27.5
1.4

170.8

.7
5.5

21.3
.0

31.5
.3
.0
.0

7.9
2.8

4.2
83.2

.6
13.7

.1
1.9
2.4
.0

8.2
7.4

.0
10.1
19.6

260.1
22.5
4.4
.0

8.5
5.6
.4

34.5
4.2

135.1

1.7
7.9
7.9
.0

7.3
60.9

1.2
2.0

113.9
14.0

19.1
115.3

.8
16.1

3.1
4.6
2.6
.2

3.8
13.1

.6
33.6

q.7

54 SYN RUBBER
57 RUBBER PROD

bl-b3*5b*58*b9 OTHER CHEM



TABLE A-I. THE RECONSTRUCTED SOVIET 1966 INPUT-OUTPUT TABLE IN PURCHASERS PRICES
(IN MILLIONS OF RUBLES, EMPLOYMENT IN THOUSANDS OF MAN-YEARS)

SEQ 110 ORDER
NO. NO.

EN+POW ELTECH
M+E +CABLE
9 10

METLWK TOOLS PRECIS MI+MET PUMPS+ SPECL
M+E + DIES INST M+E CHEM E M+E
11 12 13 14 15 16

34
35
36
37
38
39
40

41
42
43
44
45
46
47
48
49
50

60
61.62
63,64
b5
b6

b7-73
74

75-80
81
82
83
84
85
86
87-89
90-94
95

LOGGNG
SAW + LUM PR
FURN +OTH WD
PAPER + PULP
WOOD CHEM
CONST MAT
GLASS + PORC

TEXTLS
SEWN GOODS
OTH LT IND
FISH PROD
MEAT PROD
DAIRY PROD
SUGAR
FLOUR+RREAn
OTHEH FOODS
IND NEC

2.0
8.1
2.0
1.1
.2

2.2
.9

3.9
3.9
1.2
.0
.0

1.2
.0
.0
.9

9.0

2.1
53.2
5.3

44.4
6.4
7.8

83.3

96.0
19.3
6.0
.0
.2

9.9
.0
.1

9.3
104.7

.0

.1

.0
301.6
113.8

3.5

1.7
9.5
.9

1.0
.2

2.0
.8

2.9
3.2
.8
.0
.1

1.3
.0
.0
.6

14.8

.0

.0

.0
88.4
26.5
2.6

.2
2.7

.4
1.0
.0
.6
. 1

1.2
1.1

.9

.0

.0

.3

.0

.0

.2
2.7

.0

.1I

.0
37.4
20.2

.1I

2.7
17.3
5.8
6.1
.6

3.3
16.5

14.3
5.9
8.1
.0
.4

9.1
.0
.0

1.9
39.2

.0

.i

.0
148.5
68.2
1.8

2.4
5.3
.7
.8
.1

2.7
1.3

3.1
4.1
1.0
.0
.0

3.9
.0
.0
.7

13.4

.0

.1

.0
121.3
21.0
4.3

2.1
9.6
3.1
1.8
.1

3.1
4.9

3.4
3.8
.8
.0
.0

1.9
.0
.0
.8

7.9

.0

.0

.0
69.5
19.7
2.7

2.5
24.5
15.0
2.1
.4

4.0
1.9

19.2
6.3
2.9
.0
.2

2.4

.0
1.4
8.7

.0

.0

.0
114.5
20.0
5.2

51 96-100 CONSTRUCTION
b2 lUl'Il2 AGRICULTURF
b3 103 FOREST
54 104-106 TRANS + COM
55 107-109 TRADE + DIST
b6 110 OTHER BRANCH

b7 TOTAL PURCH

58 DEPRECIATION
b9 WAGES
60 TURNOVER TAX
61 OTH NET INC
62 VALUE ADDED

.0
.0
.0

30.3
15.7
2.2

772.0 3912.8

74.2 168.2
303.9 933.1

.0 183.2
335.9 1610.7
714.0 2895.2

1486.0 6808.0

237.8 730.1
976.6 2213.4

579.8 262.2 1031.8 912.4 799.8 t153.9

73.1
308.8

.0
265.4
647.3

22.1 76.6 99.7 61.6 90.6
130.7 642.7 498.3 259.6 406.9

.0 311.6 .0 158.2 47.0
151.0 717.3 1109.6 520.8 572.0
303.8 1748.2 1787.6 1000.2 1116.5

63

64
65

TOTAL OUTLAY

EMPLOYMENT
CAPITAL

1227.1 566.0 2780.0 2700.0 1800.0 227n.4

241.6 102.3 502.9 389.9
962.3 290.6 1007.3 1311.3

203.1 310.4
810.2 1191 0



TABLE A-I. THE RECONSTRUCTED SOVIET 1966 INPUT-OUTPUT TABLE IN PURCHASERS PRICES
(IN MILLIONS OF RUBLFS, EMPLOYMENT IN THOUSANDS OF MAN-YEARS)

SEO 110 ORDER
NO. NO.

CONST TRANSP AUTOS
M+E M+E
17 18 19

AGRIC BEARNG RADIO+ SANIT OTHFR
M+E OTH MR ENG PR METWRS
20 21 22 23 24

1
2
3
4
5
6
7
a
9

10

11
12
13
14
15
16
17
1i
19
20

21
22
23
24
25
26
27
28
29
30

1-4,6,7
5
a
9

10
11

12,13
14
15

16,17

20-22
23
24
25-27
28,29

60-34,36
35
37.38
39
40

41
18,19,42,43

44
45
46
47
48
49
50
56

METALLURGY
INDMET PROD
COAL
OIL EXTRAC
OIL REF
GAS
PEAT +SHALE
ELEC POWER
EN+POW M+E
ELTECH+CAHLE

METLWK M+E
TOOLS + DIES
PRECIS INST
MI+MET M+E
PUMPS+CHEM E
SPECL M+E
CONST M+E
TRANSP M+E
AUTOS
AGRIC M+E

BEARNG
RADIO+OTH MB
SANIT ENG PR
OTHER METWRS
METAL STRUCT
REPAIR
ABRASV
MINERL CHEM
BASIC CHEM
PAINT + LAC

77.3
7.5
1.7
.0

3.7
2.1
.2

12.9
7.5

25.1

1.1
2.9
2.2
.0

5.5
3.8

20.0
.0

37.5
210.4

8.2
58.5
.2

6.4
.1

1.6
.7
.0

1.8
3.8

.0
35.7
1.5

409.5
41.4
6.4
.0

17.3
13.4
.6

68.4
263.7
307.1

4.6
14.2
60.4

1.0
111.9
29.1

.1
79.8
9.0
1.1

24.1
340.7

3.8
28.2
2.1
9.3

11.2
.1

13.8
23.0

607.6
51.2
11.6

.0
28.1
17.8

1.0
62.8

1.1
91.5

8.3
14.6
4.3
.0

6.6
2.3

.1

.3
962.3

1.4

45.1
150.6

1.1
30.3

.0
5.4
5.7
.2

10.9
37.7

747.6
39.4

8.9
.0

22.6
14.4

.5
92.1

3.1
74.8

10.9
24.1

7.0
.0

5.8
.5
.0
.3

51.8
896.1

82.0
212.3

3.6
44.5

.0
7.3
9.3
.1

8.4
29.8

113.6
10.8

.3

.0
4.1
.8
.5

15.9
.0

1.6

1.8
2.9
.1

.0

.0

.1

.0

.0

.1
.1

5.5
.0
.0

3.5
.0

1.1
6.7

.0

.9
.2

.0
2.2
1.1

294.4
17.5

8.9
.0

44 6
25.8

2.2
153.2

22.6
537.0

11.0
59.7

937.5
.1

34.5
10.7

.0
.0

151.1
117.2

42.1
2203.7

14.5
247.1

3.1
26.2
34.8

.9
80.2
71.1

.0
336.6
281.3

283.2
7.2
4.2
.0

4.2
4.8
.4

20.2
.4

8.4

1.4
1.3
1.6
.4
.8
.0
.0
.0
.5
.3

.5
24.2

106.1
6.7

.0
2.3
1.3
.3

11.9
11.1

.0
6.2
4.5

649.1
50.4

9.4
.n

7.8
2.8
.8

41.8
1.6

22.9

2.3
5.0
2.1
3.2
.5

2.6
.0
.0

6.6
6.5

2.09.6
4.5

75.4
.1

5.8
5.9
.8

9.4
14.6

.0

12.8

31 54 SYN RUBBER
32 57 RUBBER PROD)
33 51-53,55,58,59 OTHER CHEM

.0 .0 .0
17.5 461.2 179.9
17.6 19.6 11.3



TAPLE A-I. THE RECONSTRUCTED SOVIET 1966 INPUT-OUTPUT TABLE IN PURCHASERS PRICES
(IN MILLIONS OF RUBLES, EMPLOYMENT IN THOUSANDS OF MAN-YEARS)

CONST TRANSP AUToS AGRIC REARNG RADIO+ SANIT OTHER
M+E M+E M+E OTH MR ENG PR METWRS
17 18 19 20 21 22 23 24

SEG 11U ORDER
NO. NO.

34
:35
36
37
38
39
40

41
42
43
44
45
4b
47
48
49
50

b1
b2
b3
54
bb
b6

b7

b8
b9
60
61
62

60
61.62
63.64
65
66
67-73

74

75-hO
81
82
H3
84
85
86

87-h9
90-94
95

96-100
lUl.102

103
1U4-106
107-109

110

LOGGNG
SAW + LUM PR
FURN +OTH WD
PAPER + PULP
WOOD CHEM
CONST MAT
GLASS + PORC

TEXTLS
SEWN GOODS
OTH LT IND
FISH PROD
MEAT PROD
DAIRY PROD
SUGAR
FLOUR+BREAD
OTHER FOODS
IND NEC

CONSTRUCTION
AGRICUJLTURF
FOREST
TRANS + COM
TRADE + DIST
OTHER tRANCH

TOTAL PURCH

DEPRECIATION
WAGES
TURNOVER TAX
oTH NET INC
VALUE ADDED

TOTAL OUTLAY

EMPLOYMENT
CAPITAL

.6
3.0
.4
.5
.1

1.7
.7

1.f
2.1
.5
.0
.0
.6
.0
.0
.2

4.9

.0

.0

.0
47.7
6.5
4.1

5.3
34.6
8.2
2.1
.6

19.1
10.2

20.6
23.0
4.7
.0
.2

25.f
.0
.0

3.4
140.9

.0

.1

.0
51.4
19.7
3.0

3.9
33.0

3.0
9.3
.3

7.3
21.1

33.3
14.1
16.7.

.0

.2
2.4
.0
.0

3.1
24.5

.0

.1

..0

292.1
120.1

6.7

2.7
48.1
2.3
5.1
.5

4.0
3.5

14.1
14.3
6.8
.0
.1

6.1
.3
.0
1.7

26.0

.0

.2
.0

302.1
36.2
16.5

.2
3.0
.9

2.0
.I
.5
.1

2.3
1.7
.6
.a
.0
.I
.0
.0n
.4
.0

.0

.0

.0
70.6
17.9
.0

5.7
65.8
13.8
57.6

7.n
48.3
13.1.

83.5
36.9
20.9

.0

.5
14.5

.0

.0
7.2
.0

.0

.0

.0
176.7
231.5

6.6

.5
8.8
.4

1.8
.1

2.6
5.6

4.4
4.4
1.3
.0
.0
.6
.0
.0
.9

3.1

.0

.0

.0
15.3
3.1
.9

.9
31.2
7.4

24.n
.2

4.5
16.0

26. f
16.2
19.8

.n

.3
3.6
.0
.0

2.f
28.8

.n

.9

.0
122.9
137.1
2.9

615.3 2303.3 3231.9 3079.0 274.3 6559.2 568.2 1427.6

27.3
132.1

.0
223.5
382.9

155.f
534.5

.0
806.4

1496.7

146.9
691.1
591.7
703.4
2133.1

189.0
833.4

.0
658.6

1681.0

30.3
145.7

.0
97.7
273.7

420.4
1920.2
711.4
992.3
4044.3

40.4
192.3

.0
200.1
432.8

79.9
618.3

.0
1174.2
1872.4

998.2 3800.0 5365.0 4760.0 548.0 10603.5 1001.0 33nn.n

103.4 418.2 540.8 652.1 114.0 1502.5 150.5 483.8
359.7 2050.5 1932.4 2487.2 398.5 5532.2 531.9 10SO.8



TABLE A-I. THE RECONSTRUCTED SOVIET 1966 INPUT-OUTPUT TABLE IN PURCHASERS PRICES
(IN MILLIONS OF RUBLES. EMPLOYMENT IN THOUSANDS OF MAN-YEARS)

SEQ 110 ORDER
NO. NO.

1
2
3
4
5
6
7
8
9

10

11
12
13
14
1b
16
17
18
19
.20

21
22
23
24
25
28
27
28
29
30

1-4.6,7
5
8
9

10
11

12.13
14
15

16,17

20-22
23
24

25-27
28.29

30-34,36
35

37.38
39
40

41
18p19.42.43

44
45
46
47
48
49
50
56

METALLURGY
INDMET PROD
COAL
OIL EXTRAC
OIL REF
GAS
PEAT +SHALE
ELEC POWER
EN+POW M+E
ELTECH+CABLE

METLWK M+E
TOOLS + DIES
PRECIS INST
MI+MET M+E
PUMPS+CHEM E
SPECL M+E
CONST M+E
TRANSP M+E
AUTOS
AGRIC M+E

BEARNG
RADIO+OTH YB
SANIT ENG PR
OTHER METWRS
METAL STRUCT
REPAIR
ABRASV
MINERL CHEM
BASIC CHEM
PAINT + LAC

METAL
STRUCT

25

331.6
8-1
1.4
.0

2.7
1.7
.0

13.5
.1

4.5

.2
1.0
.1
.0
.0
.2
.0
.0
.4

1.3

.6
5.3
3.2
2.5
4.4
1.5
.2
.1

2.4
3.5

.0
1.1
.5

REPAIR ABRASV MINERL BASIC PAINT
-CHEM CHEM + LAC

26 27 28 29 30

501.3 26.9 3.8 189.5 112.4
41.4 .3 4.1 4.9 .5
53.1 1.5 3.3 22.2 2.2

.0 .0 .0 1.2 .0
78.2 3.0 14.7 40.5 19.0
14.4 1.0 3.1 47.7 2.0
1.6 .1 .0 .9 1.1

114.3 12.1 22.4 334.3 7.4
95.0 .0 .0 .2 .0

207.5 1.1 3.0 7.9 .5

13.5
21.4
35.8
36.2
24.9
12.9
77.6

127.3
336.8
687.2

60.8
356.8
6.3

59.1
38.5
37.1
18.1

.1
21.9
55.9

.0
63.2
23.4

.0

.3

.1

.0

.1

.0

.0

.0

.1

.0

.2

.0
2.1

1.7
.0
.8

102.1
.0

2.1
.2

3.8
.3

8.8

.1

.2

.2
2.0
.5
.2
.4
.2

1.6
.5

.2

.0

.1

.5

.1
1.5
.0

3.7
21.4
.3

.0
2.7
7.8

.1
2.2
1.9
.3

7.2
.2
.2
.1

1.3
.2

.6
291.7

.4
6.8
.0

15.4
.4

194.9
303.4

5.4

.0
10.3
69.3

.0

.2

.1

.0

.2

.0

.0

.0
.1
.0

.1
12.5

.1
11.4

.0
2.4
.1

9.7
24.4

170.3

.0

.7
200.8

SYN
RU88ER

31

19.1
.0
.0
.0

96.8
.0
.0

69.3
.0
.1

.1

.0
.0
.0
.7
.0
.0
.0
.2
.0

.1

.0

.1

.0

.0
2.0
.1
.8

69.9
29.6

RUR8ER
PROD

32

12.7
26.9

3.8
.2

17.3
3.8
.4

66.0
.0

3.2

.2
1.4
.6
.8

5.0

.5

.0

.1

.9

.1I

01

.4
13.9

.2
10.9

.0
6.0
.3

3.7
30.0
14.6

31 54 SYN RUBBER
32 57 RUBBER PROD
33 51-53.55.58.59 OTHER CHEM

.9 1002.5
18.2 70.7

104.1 409.4



TABLE A-I. THE RECONSTRUCTED SOVIET 1966 INPUT-OUTPUT TABLE IN PURCHASERS PRICES
(IN MILLIONS OF RURLES, EMPLOYMENT IN THOUSANDS OF MAN-YEARS)

SEQ 11U ORDER
NO. NO.

34
35
36
37
38
39
40

41
42
43
44
45
46
47
48
49
50

51
b2
b3
54
55
56

57

b8
b9
b0
61
62

63

64
65

60
61,62
63,64
65
66

67-73
74

75-80
81
82
83
84
85
86

87-89
90-94

95

96-100
101,102

103
104-106
107-109

110

LOGGNG
SAW + LUM PR
FURN +OTH WD
PAPER + PULP
WOOD CHEM
CONST MAT
GLASS + PORC

TEXTLS
SEWN GOODS
OTH LT IND
FISH PROD
MEAT PROD
DAIRY PROD
SUGAR
FLOUR+BREAD
OTHER FOODS
IND NEC

CONSTRUCTION
AGRICULTURE
FOREST
TRANS + COM
TRADE + DIST
OTHER BRANCH

TOTAL PURCH

DEPRECIATION
WAGES
TURNOVER TAX
oTH NET INC
VALUE ADDED

METAL
STRUCT
25

.2

.8

.2

.1

.0
1.0
.3

.4
3.2
.4
.0
.0
.4
.0
.0
.9
1.7

.0

.0

.0
42.4
4.7
.0

REPAIR ABRASV MINERL BASIC PAINT SYN RUBRER
CHEM CHEM + LAC RUBBER PROD

26 27 28 29 30 31 32

12.0
95.2
3.2
6.3
2.0

27.9
10.4

55.8
23.7
14.3

.0

.4
11.5

.0

.0
6.2

63.9

.0

.7

.0
12.3

.0
14.8

.1

.7

.3
1.0
.0

1.3
.3

6.8
.8
.0
.0
.9
.4
.0
.0

1.0
.0

.0

.0

.0
28.8
.5
.0

1.3
.8
.2
.7
.8
.9
1.4

1.3
1.6
.5
.0
.3

1.8
.0
.0
.7

2.7

.0

.0

.0
83.8
1.4
.1

2.2
31.7
1.4

34.2
8.0
10.7
4.9

14.9
12.3
1.7
.3

5.3
10.7

.0

.0
14.2
67.8

.0

.2

.0
296.5

30.4
.0

.6
7.1
.4

5.8
42.4

1.1
11.0

1.2
1.6
.4
.8

1.8
3.4
.0
.2

368.9
4.0

.0

.7

.0
71.6
11.9

.0

.0
.0
.0
.0

107.6
.1
.4

.0
2.2
.0
.0
.0
.0
.0
.0

81.6
.0

.0

.0

.0
70.7
11.7

.0

.2
4.8
.8

3.2
7.7
1.4
1.1

410.9
7.7
1.2
.0
.6

3.9
.0
.0

11.4
1.8

.n

.0

.0
137.3

16.1
.5

448.8 3582.2 209.7 198.9 2109.0 1113.1 686.4 2317.1

38.4
123.2

.0
75.5

237.1

470.9
2557.8

.0
1615.1
4643.8

14.3
70.3

.0
80.6

165.2

66.8
75.0

.0
82.3

224.1

287.8
420.7

12.0
593.5

1314.0

15.4
61.8
22.0

223.7
322.9

36.7
48.2

.0
141.1
226.0

* 61.7
269.1
205.6
761.5

1297.9

TOTAL OUTLAY 685.9 8226.0

EMPLOYMENT
CAPITAL

374.9 .423.0 3423.0 1436.0 913.0 3615.0

55.0 56.8 318.7 46.8 36.5 203.9
188.2 884.6 4046.3 217.0 510.6 AA883.

96.4 2001.4
505.5 6195.4 _ . V . V o V @ 7



TABLE A-I. THE RECONSTRUCTED SOVIET 1966 INPUT-OUTPUT TABLE IN PURCHASERS PRICES
(IN MILLIONS OF RUBLES. EMPLOYMENT IN THOUSANDS OF MAN-YEARS)

OTHER LOGGNG SAW + FURN + PAPER WOOD
CHEM LUM PR oTH WD + PULP CHEM

33 34 35 36 37 38

SEQ 110 ORDER
NO. NO.

CONST GLASS
MAT + PORC

39 40

1 1-4pb,7 METALLURGY
2 5 INOMET PROD
3 8 COAL
4 9 OIL EXTRAC
5 10 OIL REF
6 11 GAS
7 12.13 PEAT +SHALE

8 14 ELEC POWER
9 15 EN+P0W M+E
10 16.17 ELTECH+CABLE

11 20-22 METLWK M+F
12 23 TOOLS + DIES
13 24 PRECIS INST
14 25-27 MI+MET M+F
15 28.29 PUMPS+CHEM E
16 30-34,36 SPECL M+E
17 S5 CONST M+E
18 37.38 TRANSP M+E
19 39 AUTOS
20 40 AGRIC M+E

21 41 BEARNG
22 18419#42.43 RADIO+OTH MB
23 44 SANIT ENG PR
24 45 OTHER METWRS
2b 46 METAL STRUCT
26 47 REPAIR
27 48 ABRASV
28 49 MINERL CHEM
29 50 BASIC CHEM
30 '56 PAINT + LAC

31 54 SYN RUBBER
32 57 RUBBER PROD
33 51-53.5b,58P59 OTHER CHEM

201.4
3.9

28.2
9.3

152.2
48.1
1.8

234.7
.1

7.5

.9
1.2
2.9
.2

9.2
13.5

.0

.0

.8

.1

.8
43.3

.5
10.7

.0
17.5

1.0
8.2

310.3
17.8

.0
14.2

1141. 0

5.4
17.1
4.8

.0
152.7

.0

.9
17.0
1.6
4.8

1.0
5.1
.4
.0
.1

25.8
1.3
5.8

55.1
44.5

2.7
2.1
.1

10.9
.0

12.2
.7
.0
.8
1.6

.0
36.1
.6

99.5
17.8
23.0

.0
27.3
5.4
4.8

sn.1
.2

8.8

6.2
2.3
.4
.0
.3

3.5
.0
.1

5.3
2.4

2.0
5.3
1.4
29.5
9.3

12.3
2.3
.0

13.1
21.0

.0
9.7

64.8

5.9
'27.4
12.2

.0
10.3
4.8
1.8

32.4
.0

3.2

1.7
1.7
.1
.0
.0
.3
.0
.0

1.1
.4

.3
2.1
.5

75.9
.9

5.6
13.8

.1
8.3
82.8

3.3
10.1
61.6

10.6
2.7
67.3

.0
12.7
5.3
4.4

71.4
.2

2.7

.0

.7

.6

.0

.4

.0

.1

.6

.1

.5
2.2
.2

1.8
.0

5.3
.3

14.3
26.4
1.0

.0
1.8
6.1

1.6
.3

12.3
.0

3.0
2.7
.3

9.6
.1
.5

.0

.1

.1

.0

.2

.1

.0

.0

.2

.1

.1

.4

.0

.3

.0

.9

.0

.2
8.4
.2

.0

.4
11.6

610.3
A6.8
244.3

.0
225.2
150.8
24.3
386.9

1.7
32.2

1.6
8.6
2.4
6.3
1.2

65.2
13.3
1.5

17.1
8.4

5.3
1.6
9.8
38.8
1.3

46.3
1.4
5.9
32.3
7.4

.7
46.7
69.9

42.4
4.5
7.9

.0
24.9
25.2
9.5
28.9

.0
3.4

.2

.8
2.2
.0
.6

1.1
.1
.0
.9
.2

.4

.3
7.8
3.3

.0
12.2
3.5
8.8
47.2
3.7

.0
2.0

24.3

W



SEQ 110 ORDER
NO. NO.

TABLE A-I. THE RECONSTRUCTED SOVIET 1966 INPUT-OUTPUT TABLE IN PURCHASERS PRICES
(IN MILLIONS OF RUBLES# EMPLOYMENT IN THOUSANDS OF MAN-YEARS)

OTHER LOGGNG SAW + FURN + PAPER WOOD
CHEM LUM PR OTH WD + PULP CHEM

33 34 35 36 37 38

CONST GLASS
MAT + PORC

39 40

34
35
36
37
38
39
40

41
42
43
44
45
46
47
48
49
bO

51
52
53
54
55
56

57

58
b9
60
61
62

63

b4
65

60
bi.62
63,64
65
66

67-73
74

75-80
81
82
83
84
85
86
87-h9
90-94

95

96-100
1U1 *102

103
lU4-106
lU7-109

110

LOGGNG
SAW + LUM PR
FURN +OTH WD
PAPER + PULP
WOOD CHEM
CONST MAT
GLASS + PORC

TEXTLS
SEWN GOODS
OTH LT IND
FISH PROD
MEAT PROD
DAIRY PROD
SUGAR
FLOUR+BREAD
OTHER FOODS
INn NEC

2.3
24.7
4.2

163.4
56.9
4.8

56.1

113.3
15.6
3.1

12.2
14.3
16.8
21.9
8.6

82.1
21.5

230.5
18.7
3.7
.3
.5

6.0
.7

8.2
40.0
9.9
.0
.0
.2
.0
.0
.7

2.4

2117.7
836.7

3.6
4.3
4.5

12.1
9.5

17.0
16.9
4.3
.0

7.6
13.3

.0

.0
3.5

16.3

94.8
439.1
44.9
12.3
1.8
3.0

87.9

231.7
7.2

11.2
.0

9.7
4.6
.0

1.0
1.7

24.4

328.1
5.4
.5

202.5
16.9
5.0
2.3

34.7
2.4
2.1
.2

1.9
7.3
.0
.0

2.7
3.2

152.2
13.7

.1

.3
26.2
1.8
.5

.4

.7

.3
1.0
.2
.3
.4
.1
.8

1.1

19.3
89.0
6.0

63.2
3.4

1937.4
46.4

34.9
43.9
12.9
.2
.2

12.9
.0
.0

47.1
111.7

12.0
30.2
3.3
7.4
.3

18.3
37.8

7.7
9.8

1.0
.n
.n

1.0
.0
.0
.8

12.5

CONSTRUCTION .0 .0 .0 .0 .0 .0 .0 o
AGRICULTURE 34.1 7.8 1.4 .4 1.0 .5 1.2 .2
FOREST .0 192.4 .0 .0 .0 .0 .0 .0
TRANS + COM 364.3 1394.6 559.9 152.4 133.0 22.7 3861.4 133.2
TRADE + DIST 316.6 68.7 263.8 157.3 92.8 .8 135.6 71.8
OTHER BRANCH 7.3 .0 .0 .4 46.1 .0 22.7 2.3

TOTAL PURCH 3625.4 2396.5 4360.5 1654.4 1130.9 277.8 8604.9 611.9

DEPRECIATION 265.8 419.0 205.8 92.1 120.0 25.1 781.7 55.5
WAGES 507.5 1649.3 1129.7 545.5 191.0 37.5 2067.1 328.4
TURNOVER TAX 209.0 .0 .0 316.6 16.0 .0 38.5 195.5
OTH NET INC 1382.9 481.2 340.0 145.3 195.1 51.7 1479.8 560.7
VALUE ADDED 2365.2 2549.5 1675.5 1099Q. 522.1 I.. 1% *r- I-- --- Jccs ..w.;M - I .I - IU.l

TOTAL OUTLAY

EMPLOYMENT
CAPITAL

5990.0 4946.0 6036.0 2753.9 1653.0 392.1 12972.0 1752.0

384.5 1170.7 1003.3 484.6 149.9 29.7 1651.6 284.5
3653.9 2831.1 2638.6 940.7 1621.7 256.1 9894.7 750.2



TABLE A-I. THE RECONSTRUCTED SOVIET 1966 INPUT-OUTPUT TABLE IN PURCHASERS PRICES
(IN MILLIONS OF RUBLES. EMPLOYMENT IN THOUSANDS OF MAN-YEARS)

SEQ 110 ORDER
NO. NO.

TEXTLS SEWN
GOODS

41 42

OTH LT FISH
IND PROD
43 44

1
2
3
4
5
6
7
8
9
10

21
12
13
14
2b
16
17
18
19
20

21
22
23
24
2b
26
27
28
29
30

1-4p6,7
5
8
9

10
11

12.13
14
15

16.17

20-22
23
24

25-27
28.29

30-34,36
35
37,38
39
40

41
18,19,42,43

44
45
46
47
48
49
50
56

METALLURGY
INDMET PROD
COAL
OIL EXTRAC
OIL REF
GAS
PEAT +SHALE
ELEC POWER
EN+PUW M+E
ELTECH+CABLE

METLWK M+E
TOOLS + DIES
PRECIS INST
MI+MET M+E
PUMPS+CHEM E
SPECL M+E
CONSI M+E
TRANSP M+E
AUTOS
AGRIC M+E

BEARNG
RADIO+OTH M8
SANIT ENG PR
OTHER METWRS
METAL STRUCT
REPAIR
ABRASV
MINERL CHEM
BASIC CHEM
PAINT + LAC

11.3
10.7
25.4

.0
22.1
14.3
6.5

180.9
.6

17.6

.3
3.0
1.2

.0O

.2
83.6

.0

.0
1.6
.5

1.8
1.7
1.0

19.4
.1

12.8
.8
.2

32.9
5.8

.7

.5
4.5
.0

2.4
.8
.5

29.4
.0

3.6

.1
1.7
.1
.0
.0

6.2
.0
.0

1.0
.0

.1

.3

.2
13.9

.0
4.5
.1
.0
.2
1.3

17.4
5.9

10.1
.0

15.6
6.8
1.8

39.2
.0

4.2

.4
2.8
.4
.0

1.6
8.7
.0
.0
.6
.3

.3

.4

.4
31.4

.0
6.2
2.1
2.0

25.1
11.0

49.7
9.7

10.0
.0

205.0
.5

1.4
10.3

6.6
7.9

.0
4.7
1.0
.0
.9

11.0
.0

1.3
2.6
.3

.2
1.9
.1

40.9
.0

59.8
.1
.0

5.4
4.2

MEAT
PROD

45

49.3
1.2

14.2
.0

8.0
6.9
.6

30.4
.1

2.6

.0

.9

.4

.0

.5
2.9
.0
.0

1.1
.1

.2

.8
3.3

6.9
.0

5.7
.1I
.1

3.3
1.5

DAIRY SUGAR FLOUR+
PROD BREAD

46 47 48

37.8
1.2

29.5
.0

18.2
4.0
2.1

36.1
.2

2.5

.n
1.1
.5
.0
.6

9.2
.0
.0

4.2
.2

.2

.9

.2
9.0
.R

8.2
.1
.0

4.8
1.6

.0
2.7
2.0

16.8
1.3

35.2
.0

69.9
9.5
3.3

20.2
.1

2.7

.0

.7

.6

.0

.3
4.5

.0

.1
1.4
2.1

.5
.9
.1

1.9
.0

5.4
.1

1.6
3.7
1.4

.0
2.1
.7

8.7
2,9

46.1
.n

12.6
16.0

2.7
55.1

.1
5.0

.0
1.7
.7
.0
.1

10.9
.0
.0
.5
.1

.4
1.7
.5

11.5
.1

10.3
.1
.1

1.5
2.3

.0
3.2
2.4

CAD

31 b4 SYN RUBBFR
32 57 RUBBER PROD
33 51-b3,55,58,59 OTHER CHEM

.0
27.9

1049.9

.0 111.9
11.5 35.2
9.1 128.1

.0
5.1
3.6

.0
1.4
4.6



TARLE A-I. THE RECONSTRUCTED SOVIET 1966 INPUT-OUJTPUT TAPLF IN PURCHASERS PRICES
(IN MILLIONS OF RUBLES. EMPLOYMFNT IN THOUSANDS OF MAN-YEARS)

SEQ 110 ORDER
NO. NO.

TEXTLS SEWN
GOODS

41 42

OTH LT FISH
INn PROD
43 44

34
35
3b
37
36
39
40

41
42
43
44
45
46
47
48
49
bO

bl
52
b3
b4
b5
b6

60
bll,b2
63,64
65
66
67-73

74

75-80
81
82
83
84
85
86
87-89
90-94

95

96-100
101,102

103
104-166
1u7-ioS

110

LOGGNG
SAW + LUM PR
FURN +OTH WD
PAPER + PULP
WOOD CHEM
CONST MAT
GLASS + PORC

TEXTLS
SEWN GOODS
OTH LT IND
FISH PROD
MEAT PROD
DAIRY PROD
SUGAR
FLOUR+RREAD
OTHER FOODS
IND NEC

CONS1RUCTION
AGRICULTURE
FOREST
TRANS + COM
TRADE + DIST
OTHER RRANCH

4.9
17.7
11.5
27.8
3.5
7.5
5.4

16863.4
18.5
19.4
1.3
1.7
5.4
.0

2.2
35.4

147.0

.0
4965.3

.0
268.2
858.1

.6

1.2
2.9
2.9
5.8
.0

1.4
.4

6802.8
12.3
214.2

.0

.0

.1

.0

.0

.7
7.6

.0

.3

.0
95.2

501.2
.3

35.3
1R.7
3.4
26.9
q.5
3.4
2.4

67A.9
F.7

2340.4
7.6

62n.3
8.8F

1.5
.2

16.2
39.6

.0
475.9

.0
69.9

32n.1
24.5

2.8
148.6

3.1
9.7
.3

3.5
4.7

152.0
29.9
11.2

1959.0
1.1
.3

5.4
2.5

110.6
.6

.0
6.5
.0

152.4
275.9

.5

MEAT
PROD

45

3.7
24.8
2.8
9.4
.3

3.4
1.2

7.5
7.9
2.1
1.3

3656.8
5.7
2.4

18.5
26.3

7.7

.0
12430.5

.0
106.1

1055.7
11.2

DAIRY SUGAR FLOtIR+
PROD RREAn

46 47 48

5.2
22.4

1.4
17.5

.2
3.5

11.4

6.9
6.4
1.9
.1

2.0
686.1
158.5

14.9
20.6
35.0

.0
6093.6

.0
118.9
824.5

.0

1.1
2.8
.2

5.1
.1

22.9
.3

12.4
4.8
1.3
.0
.7
.2

934.1
.0

1.4
36.0

.0
2413.4

.0
1P3.3
55 .0

.0

2.6
73.1

3.3
43.5

1.2
4.4
.8

16.1
28.2

3.6
7.8

26.1
217.5

1033.1
4626.1
705.7
63.3

.n
6211.6

.0
235.1

1394.4
1.3

C4c,'

TOTAL PURCH 24798.9 7742.0 5182.1 3324.8 17529.4 8208.9 4366.2 14896.1
bh
b9
60
61
62

b3

b4
65

DEPRECIATION
WAGES
TURNOVER TAX
OTH NET INC
VALUL ADDED

TOTAL OUTLAY

EMPLOYMENT
CAPITAL

274.2
1804.3
8065.0
2693.6

12837.1

94.9
1390.8

.0
1512.3
2998.0

71.3
67?.8

2804.3
6.5

3554.9

273.4
620.8
432.9
322.1

1649.2

72.5
338.8

.0
-3380.7
-2969.4

114.7
303.5

.0
371.9
790.1

130.1
150.7

3850.2
-634.2
3496.8

137.6
794.8

4455. n
-91 5 *.
4471.9

37636.0 10740.0 8737.0 4974.0 14560.0 8999.0 7863.0 19368.n

1794.3 1523.0 65F.8 285.5 326.1 308.7 154.9 80n.74153.9 1416.1 1033.6 3255.2 1317.4 1366.0 1646.5 2074.7



TAHLE A-I. THE RECONSTRUCTED SOVIET 1966 INPUT-OUTPUT TABLE IN PURCHASERS PRICES
(IN MILLIONS OF RUBLES. EMPLOYMENT IN THOUSANDS OF MAN-YEARS)

SEQ 110 ORDER
NO. NO.

OTHER IND
FOODS NEC

49 50

CONSTR AGRICU FOREST TRANS TRADE OTHER
UCTION LTURE + COM + DIST BRANCH

51 52 53 54 55 56

1
2
3
4
5
6
7
8
9
10

11
12
13
14
15
16
17
18
19
20

21
22
23
24
25
26
27
28
29
30

1-4.6.7
5
8
9

10
11
12,13
14
15
16,17

20-22
23
24
25-27
28.29

30-34,36
35
37.38
39
40

41
18.19t42.43

44
45
46
47
48
49
50
56

METALLURGY
INOMET PROD
COAL
OIL EXTRAC
OIL REF
GAS
PEAT +SHALE
ELEC POWER
EN+POW M+E
ELTECH+CARLE

METLWK M+E
TOOLS + DIES
PRECIS INST
MI+MET M+E
PUMPS+CHEM E
SPECL M+E
CONST M+E
TRANSP M+E
AUTOS
AGRIC M+E

HEARNG
RADIO+OTH MB
SANIT ENG PR
OTHER METWRS
METAL STRUCT
REPAIR
ABRASV
MINERL CHEM
BASIC CHEM
PAINT + LAC

55- 0
5.2

41.9
.0

64.9
14.9
4.8

72.5
.5

6.6

.2
1.5
.7
.0
.6

7.5
.0
.1

2.4
.5

.5
2.1
.4

64.1
.1

17.2
.2
.4

46.9
5.9

.1
5.4
62.7

287.0
21.9
51.8

.9
86.4
38.4
5.5

177.6
70.2
348.9

14.1
28.1
56.2
14.1
39.8
47.1
18.7
35.1

266..9
299.7

51.5
857.0
23.4
89.0
9.4
37.5
44.5
8.1
31.6
19.2

1869.8
169.3
71.3
.9

585.5
8.3

12.7
297.6
20.5

1005.0

5.0
51.*1
51.0
111.7

11.1
38.0
99.7
8.5

118.9
62.8

6.5
165.4
713.8
374.0
590.1
199.8
1n.0

.0
44.3
419.0

29.7
20.5
128.7

.0
1286.7

.0
84.3
185.9

.0
39.4

.0
28.0
5.3
.0
.0
.0
.0a
.0

204.5
712.4

15.5
12.6

.0
209.1

.0
511.5
5.9
67.5
839.6
13.1

.4

.3

.1

.0
10.2

.0

.0

.9

.0

.0

.0

.4

.0

.0

.0

.0

.0

.0
7.5
4.6

.0

.0

.0
1.2
.0
.0
.0
.0

1.2
.0

.0
.0
.0

61.7
41.0
247.0

.0
1516.1

2.1
.8

457.7
2.1

32.3

1.1
20.6
7.3
- .0
.6

21.1
1.1

128.5
276.8
10.6

12.0
56.2

.0
22.1

.0
125.8

1.2
.0

17.6
38.4

.0
457.9

8.6

10.5
11.7
60.5

.0
98.2
50.7
5.4

154.0
.0

45.8

.0
7.0
8.0
.0

13.4
16.0

.1

.0
20.8
1.9

3.9
14.9
2.9
76.0

.0

.0

.2

.0
3.4
39.8

.0
52.1
4.5

.4
1.3
1.3
.0

4.7
.0
.0

9.2
.0

1.8

1.1
.6
.2
.0
.0
.2
.0
.0

2.9
.0

.0

.0

.1
1.1
.0
.0
.0
.0

8.1
1.2

.0
2.2
15.6

31 54 SYN RUBBER
32 57 RUBBER PROD
33 51-53,55,58,59 OTHER CHEM

.0 .0 .0
27.2 138.5 208.6
307.3 67.8 135.3



TAPLE A-I. THE RECONSTRUCTED SOVIET 1966 INPUT-OUTPUT TAPLE IN PURCHASERS PRICES(IN MILLIONS OF RUBLES, EMPLOYMENT IN THOUSANDS OF MAN-YEARS)

SEQ 110 ORDER
NO. NO.

OTHER IND
FOODS NEC
49 50

CONSTR AGRICU
UCTION LTURE

51 52

34
35
36
37
38
39
40

41
42
43
44
45
46
47
48
49
bO

51
52
53
54
55
56

60
61,62
63.b4
65
66

67-73
74

75-80
81
82
83
84
85
86
87-89
90-94
95

LOGGNG
SAW + LUM PR
FURN +OTH WD
PAPER + PULP
WOOD CHEM
CONST MAT
GLASS + PORC

TEXTLS
SEWN GOODS
OTH LT IND
FISH PROD
MEAT PROD
DAIRY PROD
SUGAR
FLOUR+HREAD
OTHER FOODS
IND NEC

3.3
116.9
13.2
96.4
12.7
8.3

97.1

218.7
14.7
3.1

43.6
213.0
53.9

848.1
81.4

6608.6
178.5

.5 646.1
89.7 2312.7
173.0 12.0
268.1 23.1
2.7 3.7
62.6 9656.1
11.0 501.1

349.7
58.6
72.1

.9
2.8
9.8
1.4

285.8
35.5

154.5

.0
615.5

.0
260.1
357.9
59.0

188.7
347.0
39.7

.0

.0

.0

.0
1.3

146.A
608.2

82.8
138.5
18.6
4.9
9.6

183.2
22.8

128.5
100.2
64.0
88.7
69.9

162.6
116.1
322.9
138.5
655.0

FOREST TRANS
+ COM

53 54

3.6 83.6
1.4 68.4
.0 6.4
.0 6.9
.0 2.0

1.2 35.0
.0 7.5

.0
3.0
.0
.0
.0
.0
.0
.0
.0

1.3

.0
1.5

12.9
9.1
.0
.0

TRAME OTHER
+ DTST BRANCH

55 S6

50.9
77.2
24.5

.0

.0

.0

.0
.1

14.0
29.8

.0
6.2
.0

53.6
.0
.0

35.4
137.5
30.7

177.1
.1

60.0
66.1

94.2
124.1
9.5

21.0
156.1
29.0
13.7
40.2
81.3
217.8

.0
81.4

.0
144.1

.0
93.0

.4
1.43.3

167.1
.0

1.0
.3

21.6
2.7

25.6.n
.0
.0

.0

.0.2
286.5

.n

.0
15.9
47.1

264.7
12.6

96-100 CONSTRUCTION .0
101,102 AGRICULTURE 4033.0

103 FOREST .0
104-106 TRANS + COM 659.0
lJ7-109 TRADE + DIST 2877.2

110 OTHER PRANCH 23.2

.0 .0
30.5 17581.0

.0 .0
47.7 915.7

.0 2816.9
529.5 58.2

b8
b9
60
61
62

63

64
5b

TOTAL PURCH 16689.7 6285.3 22422.1 28422.7

DEPRECIATION 230.3 1163.8 1837.9 4627.7WAGES 883.8 4263.2 15800.0 31957.5
TURNOVER TAX 11681.9 382.3 .0 .0
OTH NET INC 4573.3 650.0 3300.0 18342.1
VALUE ADDEn 17369.3 6459.3 20937.9 54927.3

TOTAL OUTLAY 34059.0 12744.6 43360.0 83350.0

60.8 4034.4 2314.0 902.4

1.8 2846.3 1186.0 35.0
409.4 6039.0 6549.6 1163.6

.0 .0 .0 .0
-32.0 6160.3 5650.4 1679.n
379.2 15045.6 13386.0 2877.6

EMPLOYMENT
CAPITAL

899.1 3326.5 9470.0 33372.5
3472.7 14439.4 11838.0 67110.0

440.0 19080.0

427.5 4583.9
21.5 41444.0

15700.0 3780.0

6882.7 977.5
19382.0 537.5



TABLE A-I. THE RECONSTRUCTED SOVIET 1966 INPUT-OUTPUT TABLE IN PURCHASERS PRICES
(IN MILLIONS OF RUHLES, EMPLOYMENT IN THOUSANDS OF MAN-YEARS)

SEQ 110 ORfDER
NO. NO.

INTIND PRIVAT
USE CONSUM
57 58

PUBLIC EXPORT IMPORT GROSS
CONSUM INV

59 60 61 62

TOTAL GVO
F66

63 64

1 1-4.b.7 METALLURGY 18803.6 4.6
2 5 INDMET PROD 1027.4 14.4
3 8 COAL 5608.2 166.0
4 9 OIL EXTRAC 1263.9 .0
5 10 OIL REF 6320.6 180.0
6 11 GAS 1355.4 139.0
7 12,13 PEAT +SHALE 486.4 .0
8 14 ELEC POWER 5361.7 1161.0
9 15 EN+POW M+E 586.1 .0

10 16,17 ELTECH+CABLE 4385.1 1017.0

577.0
81.0

681.0
.0

770.0
72.0
92.0

963.0
.0

381.0

.0
25.0
41.0

.0
88.0

.0

.0
41.0

24A.0
.0

11 20-22 METLWK M+F
12 23 TOOLS + DIES
13 24 PRECIS INST
14 25-27 MI+MET M+E
15 28P29 PUMPS+CHEM E
lb 30-34,36 SPECL M+E
17 35 CONST M+E
18 37,18 TRANSP M+F
19 39 AUTOS
20 40 AGRIC M+E

122.3 .0
409.1 .0

1437.7 651.0
510.1 .0
360 .8 287.0
515.4 113.0
245.5 .0
404.7 .0

2776.5 1154.0
3125.1 .0

2191.2 -728.4 1083.0 3127.4 21931.n
26.6 -10.0 62.6 174.6 1202.0

222.9 -168.5 219.4 1120.8 6729.0
585.7 .0 45.6 631.3 1895.2
362.5 -6n.0 688.9 1941.4 8262.0

6.6 .0 81.0 298.6 1654.0
.0 .0 -14.5 77.5 563.9

16.5 .0 25.1 2165.6 7527.3
78.6 -41.6 862.9 899.9 1486.0
59.2 -121.0 1086.7 2422.9 6808.0

66.4 -77.7 1116.1 1104.8 1227.1
4.4 -1.3 128.8 156.9 566.0 CI

53.7 -68.6 665.2 1342.3 2780.0 CT
148.9 -94-5 2135.5 2189.9 2700.0 00
34.9 -186.0 1215.3 1439.2 1800.0
89.6 -279.0 1831.4 1755.0 2270.4
61.3 -14.2 705.6 752.7 998.2
47.1 -509.5 3816.7 3395.3 3800.0

218.2 -91.9 1060.2 2588.5 5365.0
143.3 -50.1 1541.7 1634.9 476n.n

21.2 -3.8 43.1 69.5 54A.0
47.6 -171.3 2830.3 4918.6 10603.5

.1 -3.4 33.5 85.2 1001.0
5.1 -t3.2 291.4 1453.3 3300.0

.0 .0 15.6 15.6 685.9

.0 .0 6675.8 6703.8 8226.0
1.8 -3.5 -25.6 -27.3 374.9

99.0 -6.4 -13.4 71.2 423.n
129.0 -122.2 603.5 799.3 3423.n
11.1 -67.8 -15.8 149.5 1436.0

42.2 -202.2 -113.4 -273.2 913.0
36.6 -39.4 383.6 1020.8 3615.0
76.6 -332.A 184.8 1234.4 5990.0

21 41 REARNG 478.5 .0
22 18,19,42,43 RAnlO+OTH M6 5684.9 1682.0
23 44 SANIr FNG PR 915.8 .0
24 45 OTHER METWRS 1846.7 865.0
2b 46 METAL STRUCT 670.3 .0
26 47 REPAIR 1522.2 .0
27 48 ABRASV 402.2 .0
28 49 MINE.<L CHEM 343.8 .0
29 50 BASIC CHEM 2623.7 97.0
30 56 PAINT + LAC 1286.5 21.0

Q.0
530.0
55.0

305.0
.0

28.0
.0
.0

92.0
201.0

31 54 SYN RUsRER 1186.2
32 57 HURRER PROn 2594.2

33 51-b3,5b,58.59 OTHER CHEM 4755.6

.0 .0
163.0 477.0
676.0 63n.0



TARLE A-I. THE RECONSTRUCTED SOVIET 1966 INPUT-OUTPUT TABLE IN PURCHASERS PRICES
(IN MILLIONS OF RUBLES, EMPLOYMENT IN THOUSANDS OF MAN-YEARS)

INTIND PRIVAT PURLIC EXPORT IMPORT GROSS
USE CONSUM CONSUM INV
57 58 59 60 61 62

SEQ 110 ORUER
NO. NO.

TOTAL GVO
FD
63 64

314

35
36
37
38
39
40

60
61P62
63P614

65
66

67-73
714

LOGGNG 4263.7 137.0
SAW + LUM PR 5255.9 59.0
FURN +OTH WO 439.9 2255.0
PAPER + PULP 1568.3 .0
WOOD CHEM 354.4 .0
CONST MAT 12272.1 153.0
GLASS + PORC 1197.6 425.0

41 75-80 TEXTLS 26948.7 11541.0
42 81 SEWN GOODS 1333.3 9726.0
43 82 OTH LT IND 3015.2 6482.0
44 83 FISH PROD 2146.0 2397.0
45 84 MEAT PROD 4796.3 8973.0
46 85 DAIRY PROD 1388.3 5900.0
47 86 SUGAR 3137.0 4671.0
48 87-89 FLOUR+BREAD * 5406.5 13644.0
49 90-94 OTHER FOOnS 8635.0 25874.0
bO 95 IND NEC 4036.2 31463.0

51 96-100 CONSTRUCTION .0 .0
52 101.102 AGRICULTURE 54999.0 21341.0
53 103 FOREST 221-2 .0
54 104-106 TRANS + COM 19080.0 .0
b5 107-109 TRADE + DIST 15700.0 .0
56 110 OTHER BRANCH 1292.0 2208.0

333.0
122.0
51.0
97.0
.0

288.0
44.0

498.0
372.0
87.0

266.0
531.0
891.0
244.0
528.0
304.0
609.0

.0
494.0

.0

.0

.0
214.0

227.0 -1.3
400.4 -56.7

2.7 -174.6
103.9 -103.5
11.0 -15.8
29.7 -21.4
5.3 -8.5

-13.4 682.3 4946.0
255.4 780.1 6036.0
179.9 2314.0 2753.9
-12.7 84.7 1653.0

42.5 37.7 392.1
250.6 699.9 12972.0
88.6 554.4 1752.0

641.0 -2718.4 725.7 10687.3 37636.n
6.2 -1178.5 481.0 9406.7 10740.0

83.2 -985.7 55.3 5721.8 8737.0
61.8 -36.7 139.9 2828.0 4974.n
23.4 -54.5 290.8 9763.7 14560.n
48.4 -19.2 790.5 7610.7 899s.n
50.9 -377.3 137.4 4726.0 7863.0 C4
33.0 -129.9 -113.6 13961.5 19368.0 C.0

162.2 -730.0 -186.2 25424.0 34059.0
57.5 -140.1 4719.0 8708.4 12744.6

.0 .0 43360.0 43360.0 4336n.n
340.0 -1213.4 7389.4 28351.0 8335n.0

.0 .0 218.8 218.8 44n.0

.0 .0 .0 .0 19080.0

.0 .0 .0 .0 15700.0
38.2 -16.6 44.4 2488.0 370n.0

57

58
59
b0
bl

63

64
65

TOTAL PURCH 256902.8 127640.0 12360.0 7213.6 -11454.9 88098.5 223857.2 480760.0

DEPRECIATION 22234-5 5560.0 4440.0
WAGES 99023.9
TURNOVER TAX 39585.8
OTH NET INC 63013.0
VALUE ADDED 223857.2

TOTAL OUTLAY 480760.0

EMPLOYMENT 84496.4
CAPITAL 298080.0

10000.0 32234.5



TABLE A-II. THE RECONSTRUCTED SOVIET 1972 INPUT-OUTPUT TARLE IN PURCHASERS PRICES
(IN MILLIONS OF RUBLES)

SEQ 110 ORDER METALL INDMET COAL OIL OIL GAS PEAT + ELEC
NO. NO. URGY PROD EXTRAC REF SHALE POWER

1 2 3 4 5 6 7 A

1 1-4,6,7 METALLURGY 16226.3 986.3 69.1 6.0 28.9 2.0 5.2 26.0
2 5 INDMET PROD 92.0 30.5 31.1 1.6 1.6 .3 1.8 a.2
3 8 COAL 3209.1 6.6 3417.9 .0 .0 .0 .3 2378.3
4 9 OIL EXTRAC 2.7 .1 .5 104.4 4749.3 107.3 .0 3P.0
5 10 OIL REF 451.4 20.4 34.1 12.8 394.7 11.5 20.4 1581.6
6 11 GAS 560.9 12.6 .8 21.7 81.3 101.5 .2 1082.2
7 12.13 PEAT +SHALE .9 .0 5.3 .0 .0 5.3 91.2 253.7
8 14 ELFC POWER 1577.4 46.2 362.7 159.1 429.6 45.5 17.5 166.3
9 15 EN+POW M+E 7.8 .2 .8 .3 .3 .0 .4 36.2

10 16,17 ELTECH+CARLE 99.2 4.0 5P.8 6.3 4.7 1.1 3.8 39.3

11 20-22 METLWK M+E 12.3 .3 .2 .2 .2 .0 .1 .2
12 23 TOOLS + DIES 35.4 4.5 10.1 3.0 1.6 .6' .9 6.9
13 24 PRECIS INST 11.4 .3 2.8 .9 3.0 .3 .2 8.5
14 25-27 MI+MET M+E 341.1 3.3 157.3 13.3 12.3 1.7 9.2 .0
15 28,29 PUMPS+CHEM E 11.8 .1 1.9 1.0 4.7 1.3 .2 2.1
16 30-34,36 SPECL M+F 11.7 .3 1.7 .1 .1 .0 .2 .7
17 35 CONST M+E 20.8 .0 1.8 .0 .0 .0 .2 .4
18 37,38 TRANSP M+E 16.3 .1 1.5 .0 .0 .0 .9 .3
19 39 AUTOS 37.5 1.0 2.5 1.0 2.3 .4 .9 7.1
20 40 AGRIC M+E 11.7 .0 P.2 .5 .2 .0 5.0 1.5

21 41 BEARNG 17.0 .9 2.1 .3 .5 .0 .7 1.4
22 18.19,42,43 RADIO+OTH MB 169.0 6.8 4n.7 9.7 12.9 2.1 5.3 76.7
23 44 SANIT ENG PR 4.2 .3 1.2 .1 .3 .0 .1 1.1
24 45 OTHER METWRS 37.9 2.0 1n.8 .9 2.0 .5 .4 4.5
25 46 METAL STRUCT 6.8 .8 3.7 .0 .1 .0 .0 .2
26 47 REPAIR 457.4 10.4 aR.5 19.6 38.4 3.1 1.4 1B2.2
27 48 ABRASV 33.7 1.6 .6 .1 .2 .1 .1 .7
28 49 MINERL CHEM 17.8 .1 1.3 .1 1.5 .0 .5 .4
29 50 BASIC CHEM 344.0 14.5 83.0 10.2 112.8 3.n 13.7 44.6
30 56 PAINT + LAC 22.1 1.3 4.6 1.6 2.2 .3 .4 5.1

31 54 SYN RUBFPFR .0 .0 .0 .0 .0 .0 .0 .0
32 57 RUfRER PROD 129.6 1.5 45.2 2.6 3.3 .6 2.3 9.7
33 51-53.55.58,59 OTHER CHEM 47.3 3.0 7.1 10.2 86.3 13.0 2.3 13.2



TABLE A-II. THE RECONSTRUCTED SOVIET 1972 INPUT-OUTPUT TABLE IN PURCHASERS PRICES
(IN MILLIONS OF RUBLES)

SEO 110 ORDER
No. NO.

METALL INDMFT
URGY PROD

11 2

34
35
36
37
38
39
40

41
42
43
44
45
46
47
48
49
50

51
52
53
b4
55
56

60
61,62
63,64
65
66

67-7.5
74

75-80
81
82
83
84
85
86

87-89
90-94
95

96-100
101,102

103
104-106
107-109

110

LOGGNG
SAW + LUM PR
FURN +OTH HO
PAPER + PULP
WOOD CHEM
CONSI MAT
GLASS + POPC

TEXTLS
SEWN GOODS
OTH LT IND
FISH PROD
MEAT PROD
DAIRY PROD
SUGAR
FLOUR+RREAn
OTHER FOODS
IND NEC

CONSTRUCTION
AGRICULTURF
FOREST
TRANS + COM
TRADE + DIST
OTHER PRANCH

54.7
90.7
11.4
27.7
17.5
57.2
11.5

40.9
59.8
12.5
.5

2.1
19.5

.1
1.0

23.5
404.1

.0
2.7
.0

2852.9
684.6
776.1

1.6
22.1
3.5
3.6
.2

3.3
1.4

87.5
3.4
.8
.0
.0
.q
.0
.0

3.1
34.0

.0

.1

.0
138.4
37.5
10.2

COAL

3

273.7
q9.o
4.8
2.2
.0

56.2
1.0

9.9
38.9
8.3
.0
.0

2.0
.3
.0

4.3
174.9

.0

.9
'.0

1843.9
335.1

2.4

OIL OIL
EXTRAC REF
4 5

.7
1.0
.8

8.9
.0

1.7
.5

2.9
4.3
1.2
.0
.0
.8
.0
.0
.6

17.9

.0

.1

.0
1608.3

.3

.3

.6
5.0
1.0
3.9
3.0
3.7
1.8

4.2
3.7
1.0
.1
.1

18.0
.0
.0

11.2
62.4

.0

.0

.0
2021.9
874.5

.1

GAS

6

.1

.3

.1
1.6
.3
.4
.1

.4

.7

.3

.0

.0
6.6
.0
.0
.2

7.0

.0
.0
.o

1452.3
77.0

.2

PFAT + ELFC
SHALE POWER

7 A

2.0
2.0
1.6
.1
.1
.9
.1

1.0
2.4
.6
.0
.0
.1
.0
.n
.2

10.3

.0

.1

.0
50.5

.0

.1

4.2
6.2
P.6
2.n
.2

12.6
1.P

6.3
12.1

3.6
.0
.n

3.5
.n
.0

4.2
74.9

.0

.1

.n
26.6

.n
Q.3

TOTAL PURCH 29175.5 1511.6 7261.7 2037.6' 8991.5 1849.1 257.9 6124.5

58
59

60

DEPRECIATION
VALUE ADDED

2476.6
10468.1

82.3 1316.9 780.3 425.0 132.3 83.9 2141.0
473.2 391n.3 3254.4 6675.2 2042.8 265.8 5764.9

2067.1 124AA.9 607?.3 1609l.7 4024.2 607.6 1403n.4TOTAL OUTLAY 42120.2

61 CAPITAL 32863.3 989.5 1274n.7 10056.7 4830.3 191n.3 923.3 40592.1



TARLE A-ll. THE RECONSTRUCTED SOVIET 1972 INPUT-OUTPUT TABLE IN PURCHASERS PRICES
(IN MILLIONS OF RUBLES)

EN+POW ELTECH METLWK TOOLS PRECIS MI+MET PUMPS+ SPFCL

M+E +CABLE M+E + DIES INST M+E CHEM E M+E

9 10 11 12 13 14 15 16

SEQ 110 ORDER
NO. NO.

1
2
3
4
5
6
7
8
9

10

1-4,6,7
5
8
9

10
11
1213

14
15

16,17

METALLURGY
INDMET PROD
COAL
OIL EXTRAC
OIL REF
GAS
PEAT +SHALF
ELEC POWER
EN+POW M+F
ELTECH+CABLE

11 20-22 METLWK M+E
12 23 TOOLS + DIES
13 24 PRECIS INST
14 25-27 MI+MET M+E
15 28.24 PUMPS+CHEM E
16 30-34.36 SPECL M+E
17 35 CONST M+F
18 37.38 TRANSP M+F
19 39 AUTOS
20 40 AGRIC M+F

21 41 BEARNG
22 18,19,42,43 RADIO+OTH MB
23 44 SANIT FNG PR
24 45 01HER METWRS
25 46 METAL STRUCT
26 47 REPAIR
27 48 ABRASV

28 49 MINERL CHEM
29 50 BASIC CHEM
30 56 PAINT + LAC

31 54 SYN RUBRFR
32 57 RUBBER PROD
33 51-53.55.58.59 OTHER CHEM

341.3
7.7
1.3
.0

12.1
8.3
.1

35.8
51.5
73.4

3.6
6.0

19.1
.2

6.7
.8
.1
.3

12.5
.9

5 .7
62.-

1.1
1.2
.2

8.9
2.9
.6

2.7
3.8

.0
4.9
4.0

1986.1
88.4
11.7

.1
55.0
23.6
.9

142.0
40.9

1280.3

7.0
23.5
41.9

.5
3.8
2.4
.1
.4

45.5
18.3

31.1
493.0

1.8
24.7

.6
17.9

8.0
1.8

56.2
84.1

44.7
70.0

466.8

184.3
10.8

1.8
.I

9.0

6.1
.3

43.3
.3

151.8

43.6
32.9
20.8
.0

A.7
1.6
.1I
.0

1.0
.1

22.0
95.4
.6

5.5
1.8
3.4
5.5
.0

2.4
9.8

.0
6.3
6.3

250.2
3.9
1.2.
.0

5.3
1.5
.1

25.0
.0

14.5

2.0
16.3
2.6
.0
.2
.1
.0
.0
.4
.1

3.3
17.7

.1
3.8
.4

1.7
10.3

.0
2.7
1.1

.0
1.0
4.3

244.6
17.6
3.9
.1

14.5
8.5
.2

62.0
1.1

182.0

3.3
32.3

645.4
.4

2.7
.5

1.0
.4

21.7
.3

21.6
302.4

1.2
17.5
1.2
9.7
7.4
.R

2n.8
16.6

.0
8.6

67.4

598.0
21.3
8.0
.2

21.3
17.5

.2
64.7
10.1

110.5

2.4
19.9
4.3

79.5
18.7

1.6
.4

2.6
44.7
25.3

31.0
119.0

.9
8.R
.7

8.6
3.7
.2

6.3
7.3

.0
21.4
6.3

384.1
14.2
3.3
.0

11.9
9.6

.2
44.8
8.3

245.1

1.8
20.1
34.0

.0
154.2

.5

.0

.7
15.8
11.4

6.7
164.3

.6
10.7
.9

3.3
2.2
.0

12.8
13.6

.0
18.6
59.2

511.0
37.0
5.8
.0

21.6
12.7

.1
62.9
16.8

242,7

3.4
22.6
16.3

.1
7.7

138.2
1.3
2.4

167.8
45.7

4n.7
235.0

1.5
17.4

1.4
7.6
4.3
.1

5.8
21.2

.0
66.5
19.3



TARLE A-II. THE RECONSTRUCTED SOVIET 1972 INPUT-OUTPUT TABLE IN PURCHASERS PRICES
(IN MILLIONS OF RUBLES)

SEO 110 ORDER
NO. NO.

EN+POW ELTECH
M+E +CABLE
9 10

METLWK TOOLS PRECIS Ml+MET PUMPS+ SPFCL
M+E + DIES INST M+F CHEM E M+E

11 12 13 14 15 16

34 60 LOGGNG
35 61,62 SAW + LUM PR
36 63,64 FURN +OTH wD
37 65 PAPER + PULP
38 66 WOOD CHEM
39 67-73 CONST MAT
40 74 GLASS + PORC

41 75-80 TEXTLS
42 81 SEWN GOODS
43 82 OTH LT IND
44 83 FISH PROD
45 84 MEAT PROD
46 85 DAIRY PROn
47 86 SUGAR
4d 87-89 FLOUR+8READ
49 90-94 OTHER FOODS
50 95 IND NEC

51 96-100 CONSTRUCTION
52 101.102 AGRICULTURF
53 103 FOREST
54 104-106 TRANS + COM
55 107-109 TRADE + DIST
b6 110 OTHER BRANCH

1.6
11.3

1.8
3.1
.1

2.3
.7

4.1
3.0
.9
.0
.0
.8
.0
.0
.6

2.5

.0

.1

.0
83.3

9.0
4.5

4.8
77.2

9.6
93.A

5.6
110.3

53.2

108.3
16.1

5.5
.0
.2

17.7
.0
.1

10.0
28.0

.0

.3

.0
532.3
169.6

5.6

11.5
28.6

2.2
2.6
.2

4.4
.6

4.2
4.8
1.5
.0
.0

3.4
.0
.0
.8

4.0

.0

.0

.0
145.5

43.3
5.3

.9
10.3
1 .3
4.6
.0

1.0
.2

5.3
2.3
.7
.0
.0
.6
.0
.0
.4
.9

.0

.0

.0
72.7
39.7

.3

1.2
48.0
11.2
32.5

.9
9.0

23.3

21.1
9.7
8.9
.0
.4

6.3
.0
.0

6.3
12.7

.0

.2

.0
279.9
157.0

6.9

3.6
15.6

1.6
4.8
.1

4.7
2.1

3.9
6.6
1.5
.0
.1

4.8
.0
.0
.A

4.8

.0

.2

.0
171.8

27.5
8.9

2.3
26.7

5.5
6.8
.1

4.4
8.6

8.6
6.0
1.4
.0
.0

3.3
.0
.0

1.1
7.1

.0

.2

.0
112.0
87.9

2.8

3.5
40.2
.35.3

4.6
.3

6.3
2.4

17.4
9.4

12.9
.0
.1 CA

3.8 0D

.n
1.3
1n.1

.n

.1

.n
139.6
52.9

4.5

57

58
59

60

TOTAL PURCH

DEPRECIATION
VALUE ADDEn

TOTAL OUTLAY

809.5 6321.3

84.7 243.8
690.5 3341.1

1584.7 9906.2

938.5 511.0 2353.2 1528.8 1537.7 2081.6

129.4
1023.5

50.0 196.6 133.4 103.3 142.5
550.8 3774.2 1437.8 1283.0 1492.4

2091.4 1111.8 6324.0 31no.0 2924.0 3716.5

61 CltPIl AL 1062.7 3256.7 1509.5 559.2 2403.8 1679.3 1338.2 180n.3



TABLE A-II. THE RECONSTRUCTED SOVIET 1972 INPUT-OUTPUT TAPLE IN PURCHASERS PRICES
(IN MILLIONS OF RlUBLES)

CONST TRANSP AUTOS AGRIC REARNG RAnIO+ SANIT OTHER
M+E M+E M+E OTH MR ENG PR MFTWRS
17 18 Iq 20 21 22 23 24

SEO 110 ORDER
NO. NO.

1
2
3
4
5
6
7
h
9

10

11
12
13
14
lb
16
17
1 h
1 9
20

21
22
2 3
2 4
2 5
2 6
2 7
268
2 9
3 0

1-4,6.7
5
8
9

10
11

12-13
14
15
16-17

20-22
23
24

25-27
28.29

30-34,36
35

37,3h
39
40

41
18.19,42,43

44
45
46
47
48
49
50
b6

METALLURGY
INOMET PROD
COAL
OIL FXTRAC
OIL REF
GAS
PEAT +SHALF
ELEC POWFR
EN+POW M+E
ELTECH+CARLE

METLwK M+F
TOOLS + DIFS
PRFCIS INST
MI+MET M+F
PUMPS+CHEM E
SPECL M+E
CONS1 M+E
TRANSP M+E
AUTOS
AGRIC M+P

REARNCG
RAnIO+OTH 44
SAII1 ENG PR
OTHER METWFS
METAL STRUCT
REPAIR
ARRASV
MINERL CHEM
HASIC CHEN
PAINT + LAC

140 .1
10.1
1.4
.0

9.1
5.1
.0

24.7
10.4
38.h

2.7
6.7
6.2
.1

9.3
5.0

52.4
.7

98.3
380.9

12.7
202.0

.9
4.8
.2

3.3
1.2
.1

2.8
5.5

.0
49.9
3.2

647.7
46.9

7.0
.3

35.7
18.2

.1
96.7
386.6
313.1

4.1
1q.7
98.0

.1
100.1
46.3

.6
364.5
15.1
1.5

40.6
458.7

6.4
21.4

1.0
17.2

4.4
.4

18.6
38.8

1135.5
106.6

5.5
.2

73.9
48.1
.3

165.6
7.9

121.9

12.6
65.0
13.3

.3
6.2
7.4
.2
.1

247?.6
41.7

90.5
937.0

1.6
63.3

.n
9.1
9.5
.2

28.3
70.6

1364.6
62.9
10.0
.2

58.3
30.1

1.0
182.8

6.8
160.6

13.4
71.4
10.0
.2

22.1
1.5
.0
.3

63.0
1707.5

113.6.
732.7

1.0
R4.1

6.2
24.6
15.0
.2

12.0
60.7

168.9
17.5
.3
.0

11.1
2.9
.0

2P.5
.0

4.3

3.0
6.6
.6
.0
.3
.0
.0
.n
.3
.3

11.9
16.0

.1
6.8
.0

1.8
14.4

.0
1.7
.R

.n
3.0
3.0

180A.5
88.0
28.2
.5

113.5
63.3
1.2

253.7
187.9
1048.3

36.2
128.2
311.1
36.6'

128.1
68.7
41.3

154.1
1137.1
1030.7

169.3
3572.7

34.2
153.3
6.4
58.4
60.8
3.6

1n4.9
103.7

.0
91.2

482.1

418.2
10.4
3.7
.0

6.9
7.4
.6

25.9
1.4
37.8

2.3
4.2
7.7
.0

3.9
.9
.1
.0

1.4
.1

.8
50.9
83.4
10.2
.2

4.5
1.0
.2

9.6
10.2

.0
S.0

10.7

1168.A
96.6
16.n

.0
19.9
6.9

.5
62.4

.5
90.R

4.7
2Q.5
16.0
.3

2.7
1.5
.3
.1

.iA. n

13.7

3.?
1n2.2

4.1
Q7.8
1.2
7.6
Q.1
.4

2n.4
23.7

.0
86.5
S5.7

31 54 SYN PURRFR
32 57 RUBPER PROD
33 51-b3.55.5P.59 OTHER CHEM

.0 12.4 .0
34.0 756.8 320.8
36.4 S3.2 18.2



TABLE A-II. THE RECONSlRUCTED SOVIET 1972 INPUT-OUTPUT TABLE IN PURCHASERS PRICES

(IN MILLIONS OF RUBLES)

CONST TRANSP AUTOS AGRIC BEARNG RADIO+ SANIT OTHER

M+E M+E M+E OTH MB ENG PR MFTWRS

17 18 1q 20 21 22 23 24
SEQ 11U ORnER

NO. NO.

34
35
S6
37
38
39
40

41
42
43
44
45
46
47
48
49
bO

51
52
53
54
bb
b6

60
61. ?
b3,64

65
66

67-73
74

75-80
81
82
83
84
85
86

87-89
90-94

95

96-100
101,102

103
1U4-106
107-109

110

LOGGNfi
SAW + LUM PR
FURN +OTH WD
PAPER + PULP
WOOD CHEM
CONSI MAT
GLASS + PORC

TEXTLS
SEWN GOODS
OTH LT IND
FISH PROD
MEAT PROD

DAIRY PROD
SUGAR
FLOURH+RREAD
OTHER FOODS
IND NEC

.8
7.6
1.0
1.4
.0

6.6
1.7

2.9
3.3
2.7
.0
.0

3.9
.0
.0
.4

7.4

8.9
66.6
21.2
16.1

.5
21.1

6.2

27.4
14.2

6.2
.1
.3

4.2
.0
.0

4.0
18.0

8.6
86.2

7.8
21.6

.1
10.1
37.7

38.4
25.4
48.5
.0

.2
7.1
.0
.0

2.5
42.2

3.6
71.0

8.7
15.3

.3
7.4
6.9

28.6
20.6

7.0
.0
.1

8.4
.1
.0

8.1
29.6

.3
9.5
1.6
3.0
.0

1.3
.4

4,.5
3.3
.7
.0
.0

3.7
.0
.0
.5
.9

9.5
231.6

40.3
224.0

4.8
234.3
155.0

144.0
47.9
28.6

.1
1.1

47.5
.0
.2

28.0
79.1

1.7
40.1

1.6
2.4
.4

4.2
7.0

2.8
5.5
1.4
.0
.0

5.0
.0
.0
.9

2.8

4.5
62.2
24.1
34.7

.5
7.q

13.6

38.8
17.7
30.6
*.0
.A

4.0
.0
.0

4.2
7.2

CONSlTRUCTION .0 .0 .0 .0 .0 .0 .0 .0

AGRICULTURF .0 .0 .1 .1 .0 .9 .1 .5

FOREST .0 .0 .0 .0 .0 .0 .0 .0

TRANS + COM 71.8 151.4 453.8 370.8 77.9 374.2 64.1 127.6

TRADE + DIST 14.9 10.3 284.8 339.4 2f.9 779.9 17.8 23n.7

OTHER BRANCH 2.1 17.9 3.8 20.9 .4 24.9 1.7 13.5

TOTAL PURCH 1216.9 3274.8 7395.3 6102.7 441.0 14033.7 882.1 2554.2

60

DEPRECIATION
VALUE ADUEn

TOTAL OUTLAY

CAPITAL

48.2 232.7 423.3 320.8 80.2 939.8

380.2 1792.5 3654.2 1542.1 373.0 137fO.8

1645.3 5300.0 11472.8 7965.6 8q4.2 28754.3 1457.5 440n.n

621.0 3105.3 5130.6 3754.2 841.7 26151.4 631.4 1590.4

45.6 121.0
5?9.8 1724.8



SEO 110 OHuER
NO. NO.

FAHLF A-ll. THE RFCONISTRiCTEFO SOVIET 1972 INPUT-OUTPUT TARLF IN PURCHASERS PRICES
(IN MILLIONS OF RUBLES)

METAL RFPAIR ARPASV MINERL BASIC PAINT SYN RURRER
STRUCT CHEM CHEM + LAC RUBBER PR0n
25 26 27 28 29 30 31 32

1
2

13

4
5
6
7
8
9

10

11
12
1 3
14
15

lo

17
a8
19
20

21
22
23
24
25
26
27
28
29
30

1-46, 7
5
8
9

10
11

12,13
14
15

16,17

2u-22
23
24

eb-e '

30U-34,36
35

37,38
39
40

41
18.19,42.43

44
45
46
47
48
49
50
b6

METALLURGY
INOMET PROn
COAL
OIL FXTRAC
OIL REF
GAS
PEAT +SHAlF
tLEC POWER
FN+P0W M+E
ELTECH+CARLE

METL(K M+F
TOOLS + DIES
PRFClS INST
MI+MET M+F
Pt(WPS+CHEM E
SPECL M+E
CONST M+E
THANSP M+E
AUTOS
AGRIC M+E

HEAR HG
RAnI0+0TH MH
SAIrr FNG PR
OTHER REfWRS
METAL STRUCT
REPAIR
AHRASV
MINERL CHEM
BASIC CHEM
pAIN7 + LAC

809.6
5.-4
1.6
.0

10.8
3.9
.0

45.4
.2

8.?

1.0
2.3
.9
.1
.4

2.0
.6
.5

2.9
5.3

.8
12.0
3.4
4.4

.9
3.3
.9
.0

7.0
12-4

.0
2.3
1.9

978.9
88.0
86.4

.4
230.5
30.3

.3
291.6

85.7
429.F

10.2
48.7

103.7
40.4
80.8
24.2
80.8

142.3
802.4

1194.8

121.0
1074.1

5.5
130.1

4.7
58.5
10.1
2.3

45.8
98.0

33.0
208.1

57.2

40.5
.6

2.1
.0

4.7

1.4
.0

21.1
.0

1.4

.1
1.2
.2
.2
.2
.1I
.0
.0
.2
.1

.2
32.4

.1

.3

.0
4.1

93.6
.6

3.2
.6

.0
.6

7.6

6.5
6.8

.4
.0

24.3
6.9
.0

44.9
.5

4.8

. I

.8a

.3
6.7
.9
.3
.6
.5

2.2
.8

.5
33.2

.2

.4
.0

4.2
.1

7.7
28.7

.7

.0
10.0
1R.3

33q.3
12.4
23.9

.4
71.2

168.6
3.0

635.3
11.8
45.5

1.2
5.6

14.3
1.2

21.4
1.2
.3
.R

6.0
7.0

16.1
426.5

1.7
19.1

.4
50.R

1.0
362.2
7n4.4

26.8

.0
34.9

286.0

213.7
.8

3.9
.0

15.6
4.6
.0

13.2
.0
.9

.1
.6
.2
.1
.6
.1
.0
.n
.6
.0

.1
4.8
.1

14.6
.0

6.8
.1

11.9
38.0

367.9

55.4
.6
.6
.0

68.0
47.0

.0
22R.2

.0

.0

.0

.0

.0

.0

.2

.0

.0

.0

.0

.0

.0
1.0
.0
.0
.0

7.8
.0

44.0
93.'.2
8.6

18.n
45.R
2.9
.1

44.6
8.5
1.5

109.3
.1

6.3

.6
7.6
1.0
4.1

16.4
1.0
.0
.1

S.7
.2

.8
56.2

.3
18.9

.0
7.4
.3

9.3
31.7
P6.2

31 54 SYN RUHRER
32 57 RURBER PROD
33 51-b3,5b5.b,b9 OrHEH CHEM

.0 1.R 1632.9

.6 119.9 1n4.3
239.9 239.5 888.n



TABLE A-II. THE RECONSTRUCTED SOVIET 1972 INPUT-OUTPUT TABLE IN PURCHASERS PRICES

(IN MILLIONS OF RUBLES)

METAL REPAIR APRASV MINERL BASIC PAINT SYN RUBBER

STRUCT CHEM CHFM + LAC RUBBER PPo0

25 26 27 28 79 30 31 32

SEO 110 ORDER
NO. NO.

34
35
36
37
38
39
40

41
42
43
44
45
46
47
48
49
50

51
b2
53
54
55
56

57

58
59

60

60
1. 62

63,64
65
66

87-73
74

75-H0
81
82
83
84
85
86

m7-ts
90-94

95

96-100
101 102

103
104-106
107-1 09

llU

LOGGNG
SAW + LUM PR
FURN +OTH Wn
PAPER + PULtP
WOOD CHEM
CONST MAT
GLASS + PORC

TEXTLS
SEWN GOODS
OTH LT IND
FISH PROD
MEAT PROD
DAIRY PROD
SUGAN
FLOUR+PREAD
OTHER FOODS
IND NEC

CONST RICTION
AGR ICULTURE
FOREST
TRANS + COP'
TRADE + UIST
OTHER PRANCH

.9
26.6

2.1
.8
.0

4.3
.6

1.4
6.2
1.5
.0
.0
.6
.0
.0

1.3
1.1

.0
.0
.0

82.6
2.9
.3

18.5
75.7
24.3
16.5

.4
59.1
12.4

61.6
51.7
29.8

.1

.3
15.1

.0

.0
6.3

42.4

.0

.3

.0
31.7

.0
54.3

.1
1.0
.2

3.6
.0

1.4
1.8

31.8
1.7
1.4
.0

7.3
.4
.0
.1

1.5
1.7

.0

.0
.0

14.7
.7
.1

1.1
1.3
1.3
1.2
.6
.8

1.3

1.4
1.7
.5
.0
.0

5.9
.0
.0
.7

8.4

.0

.0
.n

148.5
.0
.2

2.3
57.4

6.7
86.2
38.4
70.8

7.q

96.7
29.7
7.2
Q.5
5.8

20.0
.7

1.4
62.8

167.4

.0
2.7
.0

525.7
287.4

6.0

.4
14.4
1.7
8.0

46.9
3.8
6.4

1.2
1.4
.3
.0
.4

1.3
.0
.1

547.9
103.9

.n

.2

.0

134.5
63.1

2.4

2.0
13.3
3.5

70.2
42.2
.0
.0

.0
1.4
.4
.0
.0

1.3
.0
.0

59.9
1.8

.0

.0

.0
126.0
19.8

.0

.6
14.0
1.6
8.6

12.8
25.3
1.7

424.6
16.4
11.7
.0
.1
8.6
.0
.1

12.1
131.3

.0

.1

.0
17Q.8
61.4
3.7

W
O5)

t

TOTAL PURCH 1103.2 7099.1 286.9 387.2 4793.0 1878.1 1257.6 396n.6

DEPRECIATTON
VALUE ADDFD

TOTAL OUTLAY

63.7 785.6 18.3

672.6 7148.2 121.6

95.7 6f1.7 29.0 Q5.7 122.8

315.1 15q2.5 369.6 446.7 138n.1

1839.5 15032.9 426.8 798.0 7067.2 2276.7 1800.0 5463.5

961.4 11247.4 241.4 1352.1 9038.1 407.3 1152.0 1546.2
61 CAPITAL



TAPLE A-Il. THE

SEt 110 OhOER
NO. NO.

RECONSTRUCTED SOVIFT 1972 INPUT-OUTPUT TAFLE IN PURCHASERS PRICES
(IN MILLIONS OF RUBLES)

OTHER LOGGNG SAW + FURN + PAPER woon
CHEM LIJM PR OTH WD + PULP CHEM

33 34 35 36 37 38

CONST GLASS
MAT + POpC

39 4n

1
2
3
4
5
6
7
8
9

10

11
12
13
14
15
lb
17
18
19
20

21
22
23
24
25
26
27
28
29
30

1-4,6,7
5
8
9

10
11

12,13
14
15

16.17

20-22
23
24

25-27
28.29

30-34,36
35

37.38
39
40

41
18.19.42,43

44
45

46
47
48
49
50
56

METALLIJRGY
INrMET PRO0
COAL
OIL FXTRAC
OIL REF
GAS
PEAT +SHALF
ELEC POWFF
EN+POW M+F
FLTECH+CAFLE

METLWK M+E
TOOLS + DIFS
PRFCIS INST
MI+MET M+E
PUMPS+CHEM E
SPECL M+F
CONST M+E
TRANSP M+E
AUTOS
AGRIC M+E

BEARNfi
RAnIO+OTH MR
SANIT FNG PR
OTHER METWRS
METAL STRUCT
REPAIR
A8RASV
M1NEKL CHFM
LASIC CHEM
PAINT + LAC

341.6
4.7

14.6
.0

260.9
162.2

2.6
534-2

.2
18.3

15.4
22.3
3.5
I.q

287.7
.0
.0

38.9
3.0
7.9

64. 1
37.8
17.9

.0
83.5
10.7
17.1

174.7
1.2

17.2

2.7
6.1
9.5
.5

34.9
17.6

.1

.1
2.8
.3

1.7
219.5

1.5
29.6

.0
79.4
I.5

65.5
521 .8
53.8

.0
32.5

255n.4

.9
8. 5
.5
.0
.6

36.8
1.A
7.3

69.2
48.6

2.6
9.9
.3

13.9
.1

47.6
.S
.0

1.3
2.7

13.1
16.8
1.4
.n

1.4
11.8

.1

.3
13.6

4.2

?.5
27.2
2.9
60.9

2.4
?3.0
4.5
.1

15.5
44.5

43.n
58.7
18.4

.0
28.9
10.8
11.3
60.8

.3
8.0

2.8
7.8
.6
.0
.9

1.7
.0
.1

5.0
1.5

.7
9.3
.8

113.3
.8

6.8
20. 0

.1
4.8

146.8

.0
14.3

113.9

21.2
4.2

98.4
.0

47.8
13.2

3.6
149.7

.5
6.4

.7
2.2
1.2
.n

1.2
16.8

.n

.2
1.2
.2

1.5
1? .1

.4
4.2
.0

18.1
.6

27.4
78t.3

3.5

.0
4.5

29.1

.6

.1
2.4
.0

4.8
.5
.3

2.7
.0
.2

.0

.1

.n

.0

.1

.n

.0

.0
.1
.0

.0

.4

.0

.1

.0
1.n
.0
.0

6.3
.2

1183.2
164.3
378.6

.7
633.8
361.1
17.1

667.3
3.9

58.2

3.9
16.9

5.5
15.6
6.4

117.0
29.9

2.8
36.4
13.0

9.5
86.5
17.0
49.7

5.9
161.6

5.0
1.9

97.7
48.9

4h6.5
3.6
4.8
.n

61.1

51.4
.9

49q t

.1
5.2

.2
2.6

1.0

.0

.2
2.2
.I
.9

1.5
.3

.5
in.1
Q.9
2.9

.0
2A.2

4.6
14.2

5;.6

.0
4.3

30. 2

31 54 SYN PUtRFR
32 57 RURRER PROD
33 51-53.55*58*59 OTHER CHEM

.0 .0
43.3 14.5

2.5 114.7

26.8 7.7
.1 101.5

18.1 129.9



SEt 11U ORHjEP
NO. NO.

TARLE A-ll. THE RECONSTRUCTED SOVIET 197? INPUT-OuTPUT TARLE IN PURCHASERS PRICES
(IN MILLIONS OF RURLES)

OTHER LOGGNIG SAW + FURN + PAPER woon
CHEM LIIM PR OTH WD + PULP CHEM

33 34 35 36 37 38

CONST GLASS
MAT + PORC

39 4n

.54

.35
36
37
18
39
40

41
42
43
44
45
46
47
48
49
50

bl
b2
53
b4
5b
56

60
41.62
6
3,t,4
65
66

67-7;5
74

75-hO
81
82
h3
84
85
86

67-8Q
90-94.

95

96-1 10
101.102

10.t
11U4-10f8
1U7-1(9

1 1(

LOA.GNC
SAW + LUM PR
FU9N +OTH wC
PAPEF + PULP
WOOD CHEM
CONSI MAT
CLASS + POPC

TEXTLS
SE.N 00oons
OTH LT IK1.
FISH PROD
MEAT PHOD
DAIRY PROD
SUGAN
FLOUR+PRE n
OTHEh FOOnS
INn F'EC

CONS191'CTION
AGPICULTURF
FOREST
lRANS + CON'
TR4Dt + DTST
OTHER PRANCH

2.n
34.5
28.5

404.5
32.?
16.2

103.4

325.5
21.2
10.3
11.4
19.2
31-2
18.5
5.7

198.1
370.2

.0
26.9

.0
406.1
609.?
52.1

209.6
57.5
6.5
1.1
.2

12.6
1.1

7.2
42.6
12.1

.0

.1

.6
.0
.1
.8

51.4

.0
5.4

436.4
1537.7

q3. f
3.1

296q.6
1313.4

20.6
25.7

2.5
36.6
11.2

2R.4
22.7
a.4
.1

6.2
7.5
.0
.3

5.5
380.9

.n

q.3
.0

1100.8
310.6

?.O

173.5
1045.2

58.6
26.0
.7

6.4
134.1

373.9
13.7
13.5

.0
3.7
6.9
.0
.4

?.2
1h2.2

.0

.6

.0
212.4
216.6

4.1

570.8
18.3
6.0

652.5
44.4
17.9

3.7

73.1
4.2

17.6
.0

7.3
4.8
.n
.1

6.2
128.1

.0

.0

.0
245.4
201 .1
66.1

16n.3
1.8
.8

1 .3
29.5

.3

.4

.1

.3

.I
.a
.0
.I
.0
.n
.2

17.5

.n

.0

.n
11.6

1.4
.2

46.3
156.2

Pn.3
104.1

6.7
3631.6

28.1

61.3
67.8
16.3

.3
1.6

24.8
.0
.2

26.3
404.5

.0
3.8
.0

5881 .1
232.6

46.4

6.9
51.9

7.3
19.5

.3
26.2
7n .3

1n.2
6.7
1.5
.I
.3

4.2
.n
.n

1.0

.n.0
164.3
153 * I

.A.7

TOTAL PURCH 7700.0 3158.6 7n66.9 3166.9 2616.0 290.8 t514R.7 1nn0.1

b8
b4

b0

DEPRFCIATION
VALUE ADDFfr

TOTAL OUTLAY

589.8 529.7 345.1 110.3 270.0
4604.8 2652.6 188R.n 1614.8 968.5

8.0 1432.3 96.n
15.4 6096.9 12ns.8

12894.6 6340.9 930n.n 4892.0 385st.5 314.2 22727.9 231?.9

7636.3 3481.? 4?21.1 1563.1 3367.1 101.1 162n7.n 1165.n
b1 CAPITAL



TApLE A-11. THE RECONSTRUCTED SOVIET 1972 INPUJT-OUJTPUT TARLE IN PURCHASFRS PRICES
(IN MILLIONS OF RUBLES)

SEO 11u OROER
NO). NO.

TFXTLS SEWN
GOODS

41 42

OTH LT FISH
IND PROD

43 44

MEAT
PROD

45

DAIRY SUGAR FLOtJR+
PROn RRFAn

46 47 48

1
2
1S
4
5
6
7
8
9

10

a1
12
13
14
15
1 f

17

IAr

19
20

2 1
22
23
24
25
26
27
24
29
30

1-46, 7
5
8
9

1 0
11

- 12.13
14
15

16,17

21)-22
23
24

2b-27
28, 9

Jo1-34. 36
35

67,.)m
39
40

41
1o. 19,'42,43

44
45
46
47
48
49
bO
56

METALLURGY
INDMET PROn
COAL
OIL EXTRAC
OIL REF
GAS
PEAT +SHALF
ELEC POwEp
FN+POW M+F
ELTECH+CARI E

METLWK M+F
TOOLS + tlIES
PRECIS INST
MI+MET M+E
PUMPS+CHEM E
SPFCL M+F
CONST M+E
TRANSP M+F
AUTOS
AGRIC M+F

HEARNG
RAnIO+OrH MH
SANIT ENG PR
OTHFR MErWRS
METAL STsRJCT
RePAIR
AHRASV
MINFRL CHEM
HASIC CHEM
PAINT + LAC

19.3
19.5
35.3

.1
47.0

31.1
5.S

345.3
1.7

24.4

.3
7.7
2.6
.0
.6

111.2
.0
.1

3.8
.f8

2.7
43.3

1.5
21.9

.1
27.q

1.0
.6

47.5
8.7

.0
32.3

2056.7

2.2
1.5

11.6
.0

8.1
2.6
.6

46.8
.1

5.7

.0
2.9
.3
.0
.1

16.2
.0
.0

3.6
.1

.2
10.4

.4
21.0

.0]
8.5
.3

2.2
.4

3.5

29.5
10.2
12.6

.2
28.2
8.6
1.7

64.1
.1

6.1

.4
3.9
.7
.0
.8

1?.2
.0
.0

1.5
.1

.5
11.1

.8
28.6

.2
Q.1
2.1
1.9

46.9
22.7

53.2
12.6
19.7

.1
319.0

.9

.1
25.9
11.1
9.2

.2
12.6

3.6
.0

5.1
8.9
.0

42.5
3.6
.9

1.0
22.0

.3
65.0

.1
107.7

.2

.0
S.8
7.2

.0
13.2
12.7

37.8
2.6

21.0
.3

24.5
17.9

.3
96.4

.2
4.3

.1
1.7
.6
.0

4.2
4.1

.0
.1

5.9
.3

.4
6.6
.9

.0
P.2
.2
.1

22.5
3.8

.0
2.7

28.4

45.9
2.5

54.5
.0

40.4
10.5

1.9
82.7

.6
4.3

.1
1.9
1.1
.0

2.6
20.5

.0

.1
5.4
.3

.5
8.0
.8

10.1
.0

13.6
.2
.1

10.0
3.2

.0
6.3

11.3

I1s I.
1.9

21.7
1.2

86.7
16.5

.9
22.8

.4
4.1

.1
1.6
1.4
.0

1.2
7.3
.1
.1

1.9
2.2

.7
8.6
.2

1.4
.0

7.7
.2

1.2
4.2
3.0

.0
2.8
3.1

14.7
3.2

64.9
.0

33.0
33.A

.9
99.1

.S
8.2

.3
5.2
1.2
.0
.7

2n.7
.0
.0

2.1
.2

.R
s9.6
.5

In.7
.0

2n .3
.?
.0

?.6
9.3

.n
3.8
7.8

tZ

31 b4 SYN PUHRFR
52 b7 RUBBER PROD
33 51-5635b.58.59 OTHER CHEM

.0 157.1
47.5 32.4
89.6 366.8



TABLE A-II. THF HFCONSTRIJCTED SOVJET 1972 INPUT-OUTPUT
(IN MILLIONS OF RURLFS)

TA8LE IN PURCHASERS PRICES

SE(4 1lu ORIEH
o0. NO.

TEXTLS SEWN
GOODS

41 42

OTH LT FISH
tNn PROD

43 44

34
Sb
36
37
Sh
S 9
40)

41
42
43
44
4b
4b
47
48
49
50

bl
b2
53
54
59
b6

57

b8

60

60
ol-h2

b3,64
65
66

o 7-7
74

75-toO
81
82
83
84
h5
e6

h7-89
90-9'-4

95

96-100
IU1,102

103
lU4-1I)6
lu7-109

110

LO24NG
SAW + I UM fH
FURN +OTH ND
PAPER + PIULP

wOOD CHEM
CONST PAT
GLASS + POPC

TEXTLS
SEWN rGOOF
OrH LT INr
FISH PROF
MEAT PROD
OAIRY PROn
SUG(AR

FL 1Uik+PREArI

orFfR FOO1)5

IND NEC

COOSTRt)CTION

AGRIC)JLTIJRF
FORFST
TRANS + COM
TRADF + DIST
OTHER BRANCH

4.9
17.0
41.3
62.3

2.0
16.7

3.1

24123. 1
26.1
76.6

.5
1.7
7.8
.6

3.4
32.5

128.9

.0
7985 .5

.0
561 .3

1331.2
17.4

1.1
12.0

8.5
29.9

.1
4.5
9.5

11598.4
26.0

970.1
.0
.0
.7
.0
.0

2.2
61.9

.0

.R

.0
190.2
876.6

3.1

4Q.9
2q.3
1R.?
73.1
18.7

6.8
3.4

1245.8
11.4

3334.4
12.8

369.8
7.6
2.1
.2

21.3
27.6

.0
948.7

.0
121.6
662. 3

91.1

6.5
140.2

16.0
63.4

2.2
7.6
2.0

158.5
30.6

q.2
3201. 0

3.7
3.4
7.7
5.4

119.1
19.7

.0
14.3

.0
468.8
338.3

2.1

MEAT
PROD

45

4.7
75.6

7.4
27.0

.3
9.4
2.8

17.3
30.9

6.9
5.4

6312 * 8
35.3

4.1
29.9
50.0
32.3

.0
23436.7

.0
115.R

1902.8
11.3

3.2
25.8
2.9

64.1
.2

6.2
29.4

10.5
10.0

3.2
.1

3.4
1613.6
181.5

14.8
38.3
10.1

.0
9442.6

.0
197.3

1198.3
4.0

DAIRY SUGAR FLOlJR+
PROD RPFAr

46 47 48

1.5
5.4
2.5
9.5
.1

31.1
.8

19.5
9.6
1.2
.0
.7
.3

1201.5
.0

8.7
6.4

.0
2412.6

.0
149.1
859.1

1.9

2.8
97.0n
7.2

118.1
.1

7.1
2.4

iR.n
32.4

.2".
12.4
63.9

397.Q

1227.9
5423.6
1062.8

41.1

.n
9114.7

.0
443.6

221n.2
6n.5

Wo

TOTAL PlRCH 37344.4 14082.0 7914.4 5384.1 32425.4 t3158.9 4957.8 2n665.2

DEPRECTIA TION
VAtLUE AFlDFn

TOTAL OUTLAY

CAPi rAl,

495.8 150.9 111.1 772.2 11.6 158.9 169.1 221.9

17452.0 4857.8 552Q.8 1543.7 -9297.6 -328.2 2753.0 528Q.8

55292.2 19090.7 13555.3 7700.0 23246.4 12989.6 7879.9 26176.9

7163.2 2061.7 153A.5 6328.9 2005.2 2310.9 2136.3 3351.4



TABLE A-II. THE RECONSTRUCTED SOVIET 1972 INPUT-OUTPUT TABLE IN PURCHASERS PRICES
(IN MILLIONS OF RUBLES)

SEG 110 ORDER
NO. NO.

OTHER IND
FOODS NEC
49 50

CONSTR AGRICU FOREST TRANS TRADE OTHER
UCTION LTURE + COM + DIST BRANCH
51 52 53 54 55 56

1
2
3
4
5
6
7
8
9
10

21
12
13
14
15
16
17
18
19
20

21
22
23
24
25
26
27
28
29
30

1-4,6p7
5
8
9

10
11

12.13
14
15

16.17

20-22
23
24
25-27
28P29

30-34p36
35
37.38
39
40

41
18P19#42P43

44
45
46
47
48
49
50
56

METALLURGY
INDMET PROD
COAL
OIL EXTRAC
OIL REF
GAS
PEAT +SHALE
ELEC POWER
EN+POW M+E
ELTECH+CABLE

METLWK M+E
TOOLS + DIES
PRECIS INST
MI+MET M+E
PUMPS+CHEM E
SPECL M+E
CONST M+E
TRANSP M+E
AUTOS
AGRIC M+E

BEARNG
RADIO+OTH MB
SANIT ENG PR
OTHER METWRS
METAL STRUCT
REPAIR
ABRASV
MINERL CHEM
BASIC CHEM
PAINT + LAC

81.1
6.8
50.4

1.0
90.6
33-2

1-5
135-2

.4
8.6

.2
7.3
4.4
.2

1.6
18.2

.0
.1

5.5
.8

1-1
20.7

.9
64.9

.1
26.6
.2

2-5
74.8
12-5

.0
8.7

152.6

1135.0
88.4
30.4
.2

84.1
35.3
2.2

153.1
8.5
48.3

1.9
7.0

14.0
1.9
6.8
8.4
2.2
7.3

51.1
45.3

7.8
85.6
2.0

13.8
.4

11.0
3.2
20.2
82.6
50.3

3806.7
375.7
139.7
18.3

1492.4
40.0
15.7

517.5
38.0

1534.3

14.2
101.3
55.7

261.0
38.0
94.3
209.1

8.2
350.3
164.3

16.2
495.4
1188.8
558.4
1797.1
916.2
16.7

.0
146.6
652.1

55.0
42.6
198.6

.0
2240.0

12.6
103.2
317.3

.0
66.8

6.1
55.5
6.0
.0

5.4
.0

5.4
.0

311.4
996.6

19.3
127.1

.0
556.8

.0
1841.6

12.6
59.6

1722.9
27.1

.8

.9

.9

.0
19.8

.0

.0
2.3
.0
.0

.0
5.6
.0
.0
.0
.0
.0
.0

7.1
10.2

.0

.0

.0
1.0
.0
.0
.0
.0

3.8
.0

.0

.0

.0

78 6
66 8

153.9
22.1

2672.0
55.0

1.8
820.0

3.7
63.3

.5
24.0
12.2

.0
6.7

21.6
4.3

171.8
389.9

10.7

17.9
122.1

3.1
26.5

.0
192.6

2.5
.0

27.8
56.1

.0
571.4

15.0

13.7
7.6

98.6
.0

126.2
21.9

5.1
270.5

.0
33.8

.0
9.6
5.0
.0

11.5
16.6

.6

.0
42.1
14.8

1.5
63.3

3.7
101.5

.0
123.7

.1

.0
11.8
42.0

.0
20.1
28.7

1.2
2.1
3.9
* .0

15.1
1.4
1.2

20.5
.1

2.1

.5
1.7
1.7
.0
.2

2.1
.0
.0

9.5
.0

.0
7.1
.1
.2
.0
.0
.0
.0

7.1
2.0

.0
1.3

50.4

31 54 SYN RUBBER
32 57 RUBBER PROD
33 51-53*55*58*59 OTHER CHEM

.0 .0 .0
84.0 328.2 326.9

316.6 243.2 320.1



TA8LE A-II. THE RECONSTRUCTED SOVIET 1972 INPUT-OUTPUT TABLE IN PURCHASERS PRICES
(IN MILLIONS OF RUBLES)

SEG 110 ORnER
NO. NO.

OTHER IND
FOODS NEC
49 50

CONSTR AGRICU
UCTION LTURE
51 52

FOREST TRANS TRADE OTHER
+ COM + nIST BRANCH

53 54 55 56

34
35
36
37
38
i9
40

41
42
43
44
45
46
47
48
49
50

60
61.62
63,64
65
66
67-73
74

75-80
81
82
83
84
85
86
87-89
90-94
95

LOGGNG
SAW + LUM PR
FURN +OTH WD
PAPER + PULP
WOOD CHEM
CONST MAT
GLASS + PORC

TEXTLS
SEWN GOODS
OTH LT IND
FISH PROD
MEAT PROD
DAIRY PROD
SUGAR
FLOUR+RREAD
OTHER FOODS
IND NEC

4.8
208.1
12-5

193.9
4.9

11.9
142.8

405.9
20.3

5.0
19.1

451.9
71.5
831.8
82.4

7541.5
50.1

111.3 59q.7
378.3 3770.4
100.1 227.6
500.6 88.5
22.3 4.2
32.4 17213.7
21.6 450.9

180.9
276.4
88.3
15.7
7.6

211.1
26.0

926.4
14.9
109.9
207.5
460.4
146.3
220.4
353.0
620.8
910.0

176.0 159.9
384.1 185.6
69.8 71.1

.0 398.0
7.3 191.8
5.8 608.7
.0 151.6

1.1 2758.1
103.0 168.3
406.5 3472.4

.0 .0
49.9 23937.3

.0 .0
93.9 1362.2

.0 4555.2
178.9 130.3

2.8
2.0
.0
.3
.0

3.1
.0

.0a
5.7
.0
.0
.0
.0
.0
.0
.0a
.0

.0
10.9
.0

15.5
.0
.0

48.5
89.7
58.8
14.5
1.4

36.9
10.5

83.5
97.9
28 .6
.0
.0
.0
.0
.1

13.5
410.0

.0
5.1
.0

25.9
.0
.0

21.9
89.3
41.6

138.0
1.0
88.9
85.0

95.9
143.2
34.0
30.7

158.5
62.8
33.5

127.6
250.7
39.8

.0
250.7

.0
195.5

.0
129.2

4.6
1.9
3.5

324.4
.2
1.7
.1

2.3
2.5

58.6
.0
.1
.1
.0
.0
.9

302.3

.0

.0
46.3

303.3
512.2
6.5

bl 96-100 CONSrRUCTION .0 .0
52 101,102 AGRICULTURE 5993.8 2383.6
53 103 FOREST .0 .0
54 104-106 TRANS + COM 959.8 269.8
55. lU7-109 TRADE + DIST 4396.8 631.6
56 110 OTHER BRANCH 20.5 84.8

57

58
59

60

TOTAL PURCH 22242.0 10914.9 39464.9 48393.0

DEPRECIATION 409.9 1468.3 3280.3 7057.0
VALUE ADDED 26548.1 7829.6 34644.8 59260.0

TOTAL OUTLAY 49200.0 20212.8 77390.0 114710.0

92.7 6538.8 3091.8 1703.0

25.7 4558.0 2032.0 37.3
581.6 18403.2 20866.0 3007.9

700.0 29500.0 25989.8 4748.2

478.4 64118.0 31135.0 694.661 CAPITAL 5327.8 9458.4 23674.0 112665.0



TABLE A-II. THE RECONSTRUCTED SOVIET 1972 INPUT-OUTPUT TABLE IN PURCHASERS PRICES
(IN MILLIONS OF RUBLES)

SEW 110 ORDER
NO. NO.

INTIND CONSUM OTHER
USE PTION FO
57 58 59

TOTAL GVO
FD
60 61

1 1-4,6o7 METALLURGY 38353.0 1281.0 2486.2 3767.2 42120.2
2 5 INDMET PROD 1929.0 106.0 32.1 138.1 2067.1
3 8 COAL 10699-4 1590.0 199.5 1789.5 12488.9
4 9 OIL EXTRAC 5051.0 .0 1021.3 1021.3 6072.3
5 10 OIL REF 12216.3 1164.0 2711.4 3875.4 16091.7
6 11 GAS 3333.4 582.0 108.8 690.8 4024.2
7 12,13 PEAT +SHALE 562.5 51.0 -5.9 45.1 607.6
a 14 ELEC POWER 10211.0 3728.0 91.4 3819.4 14030.4
9 15 EN+POW M+E 949.4 .0 635.3 635.3 1584.7

10 16.17 ELTECH+CABLE 6774.7 1037.0 2094.5 3131.5 9906.2

11 20-22 METLWK M+E
12 23 TOOLS + DIES
13 24 PRECIS INST
14 25-27 Ml+MET M+E
15 28,29 PUMPS+CHEM E
16 30-34,36 SPECL M+E
17 35 CONST M+E
1H 37,38 TRANSP M+E
19 39 AUTOS
20 40 AGRIC M+E

222.1 .0 1869.3 1869.3 2091.4
945.2. 36.0 130.6 166.6 1111.8
1525.1 694.0 4104.9 4798.9 6324.0
988.5 .0 2111.5 2111.5 3100.0
750.6 1142.0 1031.4 2173.4 2924.0
881.9 89.0 2745.6 2834.6 3716.5
457.1 .0 1188.2 1188.2 1645.3
931.1 44.0 4324.9 4368.9 530n.0

6332.4 3625.0 1515.4 5140.4 11472.8
5823.5 .0 2142.1 2142.1 7965.6

21 41 BEARNG 865.7 13.0 15.5 28.5 894.2
22 18,19,42,43 RADIO+OTH MB 10941.4 3794.0 14018.9 17812.9 28754.3
23 44 SANIT ENG PR 1394.5 67.0 -4.0 63.0 1457.5
24 45 OTHER METWRS 2545.5 1932.0 -77.5 1854.5 4400.0
25 46 METAL STRUCT 1847.2 .0 -7.7 -7.7 1839.5
26 47 REPAIR 4741.9 617.0 9674.0 10291.0 15032.9
27 48 ABRASV 379.3 .0 47.5 47.5 426.8
28 49 MINERL CHEM 661.5 .0 136.5 136.5 798.0
29 50 BASIC CHEM 4925.1 130.0 2012.1 2142.1 7067.2
30 56 PAINT + LAC 2255.8 221.0 -200.1 20.9 2276.7

31 54 SYN RUBBER 1916.4 .0 -116.4 -116.4 1800.0
32 57 RUBBER PROD 3869.6 843.0 750.9 1593.9 5463.5
33 51-53,55,58,59 OTHER CHEM 9917.7 3056.0 -79.1 2976.9 12894.6



TABLE A-Il. THE RECONSTRUCTED SOVIET 1972 INPUT-OUTPUT TABLE IN PURCHASERS PRICES
(IN MILLIONS OF RUBLES)

SEQ 110 ORDER INTIND CONSUM OTHER TOTAL GVO
NO. NO. USE PTION Fn FD

57 58 59 60 61

34 60 LOGGNG 5618.5 449.0 273.4 722.4 6340.9
35 61.62 SAW + LUM PR 9150.9 142.0 7.1 149.1 9300.0
36 63.64 FURN +OTH WD 1042.0 4038.0 -188.0 3850.0 4892.0
37 65 PAPER + PULP 3674.4 313.0 -132.9 180.1 3854.5
38 66 WOOD CHEM 355.3 .0 -41.1 -41.1 314.2
39 67-73 CONST MAT 22175.7 435.0 117.2 552.2 22727.9
40 74 GLASS + PORC 1512.5 897.0 -96.6 800.4 2312.9

41 75-80 TEXTLS 41148.8 17087.0 -2943.6 14143.4 55292.2
42 81 SEWN GOODS 1641.7 17115.0 334.0 17449.0 19090.7
43 82 OTH LT IND 5104.7 10785.0 -2334.4 8450.6 13555.3
44 83 FISH PROD 3909.8 3133.0 657.2 3790.2 7700.0
45 84 MEAT PROD 8083.8 15115.0 47.6 15162.6 23246.4 CA
46 85 DAIRY PROD 3231.0 9681.0 77.6 9758.6 12989.6 --
47 86 SUGAR 3882.4 5796.0 -1798.5 3997.5 7879.9
48 87-89 FLOUR+BREAD 8809.4 18137.0 -769.5 17367.5 26176.9
49 90-94 OTHER FOODS 11083.6 41066.0 -2949.6 38116.4 49200.0
50 95 IND NEC 8988.3 9144.9 2079.6 11224.5 20212.8

51 96-100 CONSTRUCTION .0 .0 77390.0 77390.0 77390.0
52 101P102 AGRICULTURE 86043.6 29076.1 -409.7 28666.4 114710.0
53 103 FOREST 482.7 .0 217.3 217.3 700.0
54 104-106 TRANS + COM 29500.0 .0 .0 .0 29500.0
55 107-109 TRADE + DIST 25989.8 .0 .0 .0 25989.8
56 110 OTHER BRANCH 1909.0 3000.0 -160.8 2839.2 4748.2

57 TOTAL PURCH 438536.7 211252.0 126085.4 337337.4 775874.1

58 DEPRECIATION 37074.3 14148.0 14148.0 51222.3
59 VALUE ADDED 300263.1

60 TOTAL OUTLAY 775874.1

61 CAPITAL 498478.0



376

APPENDix B

LIST OF SOURCES CITED

Baybakov, N. "Dal'neysheye sovershenstvovaniye planirovaniya-vazhneyshaya
narodnokhozyaystvennaya zadacha," Planovoye khozyaystvo, no. 3, March 1974.

Evans, W. D., and M. Hoffenberg. "The Interindustry Relations Study for 1947,"
Review of Economics and Statistics, No. 2, May 1952.

Eydel'man, M. "Novyy otchetnyy mezhotraslevoy balans proizvodstva i raspre-
deleniya produktsii v narodnom khozyaystve SSSR," Ve8tnik statistiki, no. 6,
June 1972.

Gol'denberg, L. "Obsledovaniye stroitel'nykh organizatsiy," Vestnik statistiki,
no. 3, March 1973.

- . "Obsledovaniye zatrat na proizvodstvo produktsii na promyshlennykh
predpriyatiyakh," Vestnik statistiki, no. 10, October 1972.

"Koeffitsienty pryamoy i polnoy fondoyemkosti produktsii po otdel'nym otraslyam
material'nogo proizvodstva SSSR za 1972 god," Vestnik statistiki, no. 3, March
1976.

Kossov, V. V. Mezhotraslevyye modeli. Moscow, Ekonomika, 1973.
Leontief, Wassily W. The Structure of the American Economy, 1919-1939. Second

edition. New York, Oxford University Press, 1951.
Nar. khoz. -. See Tsentral'noye statisticheskoye upravleniye pri Sovete Ministrov

SSSR. Narodnoye khozyaysttvo SSSR v 19- godu; statistiche8kiy yezhegodnik.
Sofiyev, E. "Yedinovremennyy uchet zatrat promyshlennykh materialov na proiz-

vodstvo sel'skokhozyaystvennykh produktov v kolkhozakh i sovkhozakh dlya
razrabotki otchetnogo mezhotraslevogo balansa za 1972 god," Vestnik statistiki,
no. 11, November 1972.

Treml, Vladimir G. Input-Output Analysis and the Soviet Economy: An Annotated
Bibliography. New York, Praeger Publishers Inc., 1975.

, Dimitri M. Gallik, Barry L. Kostinsky, and Kurt W. Kruger. The Struc-
ture of the Soviet Economy: Analysis and Reconstruction of the 1966 Input-
Output Table. New York, Praeger Publishers Inc., 1972.

, Barry L. Kostinsky, and Dimitri M. Gallik. "Interindustry Structure of
the Soviet Economy: 1959 and 1966" in U.S. Congress, Joint Economic Commit-
tee. Soviet Economic Prospects for the Seventies. Washington, D.C., U.S. Gov-
ernment Printing Office, 1973.

Tsentral'noye statisticheskoye upravleniye (TsSU) pri Sovete Ministrov SSSR.
Instruktsiya po zapolneniyu blankov Vedinovremennogo ucheta zatrat na
proizvodstvo produktsii za 1966 god (dlya prom 8hlennykh predpriyatiy).
Moscow, n.p., 1966.

- Instruktsiya po zapolneniyu blankov yedinovremennogo ucheta zatrat na
proizvodstvo produktsii za 1972 god (dlya promyshlennykh predpriyatiy).
Moscow, Statistika, 1971.

-. Narodnoye khozyaystvo SSSR v 19-godu; statisticheskiy yezhegodnik.
Moscow, Gosstatizdat and Statistika, 1956-75. (A series of statistical hand-
books for the years 1955-74; individual volumes are cited by abbreviated title
and year, e.g., Nar. khoz. 67.)

U.S. Congress, Joint Economic Committee. Soviet Economic Prospects for the
Seventies. Washington, D.C., U.S. Government Printing Office, 1973.



ECONOMIC RESTRICTIONS ON SOVIET DEFENSE
EXPENDITURE-A MODEL APPROACH

LARs CALMFORS AND JAN RYLANDER*

CONTENTS

Page
Introduction -377
The relation between consumption and defense expenditure --_______ 380
The relation between GNP and defense expenditure----------------_ 385
Conclusions - 389
Summary -------------- 393

INTRODUCTION

Forecasting defense expenditure requires, in addition to security
policy analysis, a study of the relationship between the defense sector
and other parts of the economy. The aim of this paper is to analyse
such relationships for the Soviet Union. We intend to discuss, by
means of a simple growth model, to what extent the defense expendi-
tures are compatible with different goals for growth of production
and consumption.

Ideally, one should estimate on the basis of historical data how
various factors have influenced economic growth and then use these
relationships in the analysis of future development paths. However,
existing empirical data being both incomplete and unreliable, do not
easily lend themselves to an analysis in such a way. We have instead
chosen a procedure (using a Cobb-Douglas production function)
which relies partly on some statistical series, partly, on assumptions
concerning the relative importance of capital and labor for the
growth of the total GNP. The Cobb-Douglas function is rather sim-
ple, but it nevertheless produces useful insights when applied to
Western economies. It has also been used for discussing economic
development in the Soviet Union by, among others, Professor Abram
Bergson.'

It is of course possible that some other production functions could
explain the Soviet growth experience better than the Cobb-Douglas
function, but as long as no satisfactory evidence of a particular aggre-
gate production function for the Soviet economy has been presented, it
seems reasonable to use as simple a model as possible in order to make

oArknowlpdements: We are grateful to Professor A. Bergson. Professor S. Cobn. Docent
R. Fare, and Mr. L. Jansson for valuable discussions when this paper was In preparation.
Mr' S. Carlsson did the romnuter work. This paner was oricinally a part of a Swedish
study prepared at FOA in 1974-1975; Ekonomlska restriktioner pa f6rsvarssatsningar I
Sovictunionen och Osneiropa.

'Bereson. A.. "Soviet Economic Perspectives-Towards A New Growth Model". Prob-
lems of Communism. March 1973.
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some numerical illustrations of various trade-off possibilities. Accord-
ing to the Cobb-D)ouglas function, the rate of growth of GNP can be
expressed as the sum of the three following components: 2

1. The rate of growth of the capital stock multiplied by a weighting
factors

2. The rate of growth of the labor force multiplied by a weighting
factor.

3. The rate of growth of the total factor productivity. (The total
factor productivity can be seen as a measure of the efficiency with which
the production factors capital and labor are used-this variable
thus registers the effects of e.g. education and research.)

In the Cobb-I)ouglas case the weighting factors for the rates of
growth of the capital stock and the labor force are made to add up
to 1, which means that there are constant returns to scale. In his
work, referred to above, Professor Bergson has calculated weighting
factor of 0.4 for the growth rate of the capital stock and of 0.6
for the growth rate of the labor force in the case of the Soviet Union.
In most studies of economic growth in Western countries a somewhat
smaller weighting factor for the rate of growth of the capital stock has
been used (and consequently a somewhat larger weighting factor for
the rate of growth of the labor force). A weighting factor as high as
0.4 for the rate of growth of capital stock moreover implies a net
marginal return on capital of more than 10 percent, which may seem
unreasonably high.4 Therefore we have made alternative calculations

' A Cobb-Douglas function can mathematically be written In the following way:

where:
Y=GNP.
Kr=capital stockr.
L=hours woarked.
A=the rate of increase of the total factor productivity.
tittme Index.
o and B are weighting factors.

Differentiation with respect to time and division by Y then gives:

where Y=Ly and hence Y Is the rate of erowth for the ONP etc.dt T
In the terminology of economics this weighting factor Is usually called the elasticity of

GNP with respect to the capital stock. It refers to the percentage Increase of GNP resulting
from a 1 percent increase of the capital stock. In the text we shall solely use the term
weihting factor.
'If Y-grossnational productand YN=net national product, then YN=Y-8 K (where 8-the rate of

depreciation).
Differentiation with respect to K gives:

aYNK=d-K-I(I)

From note 2 above:
(2)

Consequently: 3 K (3)

Bergson uses th3 values e= 1 and 8 = 10 in the case of the Soviet Union. Thus if:

a=0,4 then iyy=0 1

A weighting factor for the rate of Increase of capital stock of 0.4 thus means that net
marginal return on capital would be about 10 percent.
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with, on the one hand, the weighting factors 0.4 and 0.6 respectively,
and, on the other hand, the weighting factors 0.3 and 0.7.5 The
calculations are rather sensitive to which assumptions are made about
these weights. This is illustrated in table 1, where it is shown how the
estimates of the contributions of different factors to the total growth
of GNP in the period 1950-67 are influenced by variations in these
assumptions.

TABLE 1

195058 1958-67
weighting factors weighting factors

0.4respO.6 0.3respO.7 0.4 resp 0.6 0.3 resp 0.7

Growth of GNP- ......................... 6.4 6.4 5.3 5.3
Growth of capital stock - 9.0 9.0 9.0 9.0
Growth of GNP due to the increase of the capital stock .--- 3.6 2.7 3.6 2. 7
Growth of labor force --------------------- 1.8 1.8 1.7 1. 7
Growth of GNP due to the increase of labor force 1.1 1.3 1.0 1.2
Growth of GNP due to increased total factor productivity.. 1.7 2.4 .7 1. 4

Note: All figures are average percentage changes per year.
Source: Bergson. A., ibid.

When analyzing the economic consequences of various changes in
defense expenditure, we have employed two different methods. In the
first case we have studied the consequences for the growth of consump-
tion under varying assumptions as to the rate of growth of the capital
stock and the increase of the total factor productivity. In the second
case we have examined the effects on the rate of growth of GNP under
varying assumptions as to the growth of consumption (corresponding
to different policy goals). Our calculations do not presuppose any
absolute values of GNP since our discussion is entirely in terms of rela-
tive rates. We have merely proceeded from the following relations
between capital stock, GNP and its various components (1970), and
assumed that other government expenditures will also in the future
make up the same share of GNP, and that the capital stock depreciates
at the same constant rate:

TABLE 2'

Consumption -_________________________________________________ 56. 5
Defense expenditure - ------------ ------------------------- 10. 0
Other Government expenditure- -3. 3
Net investment------------------------------------------------------- 20. 2
Depreciation -------------------------------------------------------- 10. 0
GNP ----------------------------------------------- - -------------- 100.0
Capital stock (Dec. 31)_---------------------------------------------- 190.4

' An adjustment for 1975 of Professor Bergson's figures for the 1970 GNP distributton
have been undertaken by Dr. K Bush (Radio Liberty Research Supplement, Sept. 12, 1975).
The following GNP vector was obtained: Consumption (55.1)-Government + Defense
(12.9)-Net investment (I20.8)-Depreclation (11.2). The changes in the shares of the
various components of GNP are too small to alter the projections of this paper. Rather, it
suggests that the projections made In this study could well be extended up to 1990.

Source: Bergson, A., ibid. The defense estimate of 10 percent used by Bergson Is accepted.
As noted by Bergendorff and Strangert In this volume the use of either 10 or 15 percent
does not change the outcome materially.

0 A weighting faetor for the growth rate of capital stock of 0.3 would, with the same
method of calculation as In the earlier footnote, give a net marginal return on capital of
about 7 percent.
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THIE RELATION BETWEEN CONSUMPTION AND DEFENSE EXPENDITURE

The results of the calculations according to the first method are
shown in figures 1 and 2. The consumption in the year of 1985 6 is
depicted on the y-axis and the yearly changes of defense expenditure
on the x-axis. (These changes are assumed to be the same from year
to year.) On the y-axis we also show the levels of consumption in
1985 that correspond to various average rates of growth of consump-
tion. By making different assumptions on the growth rate of the capital
stock (6 and 9 per cent per annum), the growth rate of the total factor
productivity (1 and 2 percent per annum), and the weighting factors
for the growth rate of the capital stock and the labor force (0.4/0.6 in
fig. 1 and 0.3/0.7 in fig. 2) we have been able to describe (using nomo-
grams) eight different relations between consumption in 1985 and
the changes in defense expenditure. We have then assumed that the
annual average growth of the labor force is 1.2 percent.

Expressed as .cnsumption 100GNP (in 1970)
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Fig. 1

The relation between consumption and defense
expenditure (weights 0.4 and 0.6)
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D = rate of growth of defense expenditure

= rate of growth of total factor
productivity

Y = GNP 1985
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Fig. 2

The relation between consumption and defense
expenditure (weights 0.3 and 0.7)
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We examined average yearly changes in defense expenditure vary-
ing from -6 to 10 percent. The end-point alternatives are of course
very extreme. Even an average decrease of 2 percent per year would
require a considerable improvement in the relations between east and
west. In the same way an average annual increase of 4-5 percent will
reflect in our opinion a rather frosty international situation. We have
nevertheless chosen a wider range of variation in order to render the
discussion more complete. Mfore possibilities could of course be exam-.
ined, but the 'alternatives chosen should be sufficient.

Let us first assume that the weighting factors used by Bergson
(0.4 for the growth rate of the capital stock and 0.6 for that of the
labor force) are correct. Then the total factor productivity should
have increased by 0.7 percent annually in 1958-67 according to table 1.
There is in the Soviet Union much discussion about the possibilities
of achieving faster technological progress, but in spite of the reforms
of the sixties, there is little evidence that improved results have been
attained. Hence we have chosen as the most probable alternative an
average future increase of the total factor productivity of about 1
percent per annum.

In earlier post-war years the capital stock increased by an average
of some 9 percent a year. We see, however, from fig. 1 that with such
a growth rate of the capital stock and with an increase of the total
factor productivity of 1 percent per annum the average annual
increase of consumption would be below 3 percent annually within the
range of defense expenditure changes studied (graph IV in fig. 1).
Considering that the average annual increase of consumption between
1956 and 1972 was over 5 percent, it does not seem likely that such
low increases of consumption would be tolerated. It therefore seems
reasonable to -assume that the growth rate of the capital stock will be
kept lower than 9 percent in the future.

Let us therefore also study an alternative in which, instead, the
capital stock increases by an average of only 6 percent per annum.
The total factor productivity is still assumed to increase by 1 percent
annually. In this case consumption could increase by 4.7 percent per
annum (graph III in fig. 1) assuming that defense expenditure de-
crease by 6 percent per year. With unchanged defense expenditure,
the annual increase of consumption would be just over 4 percent.
Assuming an annual increase of defense expenditure of 10 percent,
the growth rate of consumption would fall to some 1.5 percent per
annum. This growth of consumption would undoubtedly be con-
sidered too slow. With regard to the effects on consumption there are
consequently strong pressures in favor of restricting the increases of
defense expenditure. It should be noted, however, that there only is a
slight difference as to the possible increases of consumption between
an average annual reduction of defense expenditure by 6 percent and
unchanged defense expenditures. The marginal effect on consumption
will in fact be greater the larger the increase of defense expenditure.
It is hence unlikely that there would be strong consumer pressures in
favor of significant defense expenditure reductions (that is assuming
some relevance of the model).

In the alternative most favourable to consumption the capital stock
would increase by an average of 6 percent per annum and the total
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factor productivity by 2 percent per annum (graph I in fig. 1). Such
a high rate of increase of the total factor productivity seems quite im-
probable, but if it should nevertheless be accomplished-for instance
due to extensive administrative reforms or technological transfers in
connection with a rapidly increasing foreign trade-then there are no
reasons to expect that tie expansion of defense expenditure to any
larger extent would be checked by the unfavourable effects on con-
sumption. Even at a growth rate of defense expenditure as high as
10 percent annually, consumption could increase by 4 percent per
annum. At a rate of increase of defense expenditure of 6 percent per
year, the annual increase of consumption could be over 5 percent per
annum.

With an average annual rate of increase of 2 percent for the total
factor productivity it should also be possible to let the capital stock
increase by 9 percent a year with the purpose of achieving a faster
GNP growth without the increases of consumption becoming low
(graph II in fig. 1). The effects of varying changes of defense ex-
penditure would then be approximately the same as in the case when
the capital stock increased by 6 percent per annum and the total factor
productivity by 1 percent per annum.

In fig. 2 it is shown how the results change, if we, instead, use the
weighting factors 0.3 (for the growth rate of the capital stock) and
0.7 (for the growth rate of the labor force). Graphs I and III (cor-
responding to an average annual increase of the capital stock of 6
percent) move somewhat upwards, while graphs II and IV (cor-
responding to an average annual increase of the capital stock of 9
percent) move downwards.7 If the assumptions on the weihliting fac-
tors made in fig. 2 are correct, an average annual increase of the capital
stock by 9 percent would thus result in an even lower consumption
than under the assumptions in fig. 1. Consequently, if such a capital-
intensive development is chosen, the pressure to keep defense costs
down will be even stronger than was suggested previously. At a rate
of increase of the capital stock averaging 6 percent per annum, the
room for defense expenditure would on the other hand be somewhat
larger.

It is evident that our conclusions are dependent on the specific
assumptions made on the rate of growth of the capital stock and the
total factor productivity, and on the weighing factors for the rates of
increase of the labor force and the capital stock. In the most probable
alternatives there ought, however, to be a strong desire to keep the
average rate of growth of defense expenditure down to some 2-3 per-
cent a year. But any significant reduction of defense expenditure could
hardly be expected for economic reasons, since the marginal increases
in consumption seem to be rapidly diminishing when defense expendi-
tures are cut.

When the assumptions on the weighting factors of the growth rates of capital stock and
labor force are alteed. thp eJmSt' OF fi- 4F-^r-o in +fo fo-ar "rnd 'ctivity will also be
influenced. An average annual Increase of the total factor productivity In fig. 1 by 1 per-
cent corresponds to an Increase by 1.7 percentnse points in fig. 2. This is explaIned by the
fact that the Increase of total factor productivity according to table I for the time period
1958-67 Is 0.7 percentage points higher with the weighting factors 0.3 and 0.7 than when
using the weighting factors 0.4 and 0.6.
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THE RELATION BETWEEN GNP AND DEFENSE EXPENDITURE

For the purpose of further illustrating the economic consequences
of various changes of defense expenditure, a different kind of cal-
culation has been made. In this method it is assumed that the Soviet
government, to begin with, determines the rate of growth of consump-
Iion. Alternatives representing annual increases of consumption of
4, 5, and 6 percent respectively were examined. We are still using the
same assumptions regarding other government expenditure, deprecia-
tion and rate of growth of the labor force as before. If the rates of
change of defense expenditure and consumption for the first year
of the prognosis are specified, net investment can thus be determined
as a residual (GNP is then assumed to be influenced by the capital

-stock at the end of the previous year). The capital stock at the end of
the year is then also known. Consequently, GNP in the next year can
be calculated. By way of an iterative process, it is then possible, for
each given rate of growth of consumption, to construct a relationship
between the growth rate of GNP and the annual average change of de-
fense expenditure. This has been done in figure 3, where GNP in the
year 1985 (and the corresponding average annual growth rates) are
shown on the vertical axis and the yearly changes of defense expendi-
ture on the horizontal axis. The weighting factors of the growth rate
of the capital stock and the labor force are in this diagram assumed to
be 0.4 and 0.6 respectively. The total factor productivity is assumed to
increase by 1.5 percent each year. As mentioned before this is a some-
what higher figure than probably could be expected.
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Fig. 3

The relation between GNP and defense
expenditure (weights 0.4 and 0.6; X= 0.015)
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From fig. 3 we see that if the annual change of defense expenditures
varies between -6 percent and + 10 percent, the growth rate of GNP
will lie between 5.8 percent and 4.7 percent with an increase of con-
sumption of 4 percent per year (graph I in fig. 3). This is approxi-
mately the same yearly rate of increase of GNP as has been achieved
for the last decade.

However, as mentioned before, consumption increases of 4 percent
per annum might be regarded as unsatisfactory in comparison with
past achievements. With a yearly consumption increase of 5 percent
the rate of increase of GNP would instead be-within the relevant
interval for changes of defense expenditure-between 5.4 percent and
4.3 percent per annum (graph II in fig. 3). It thus seems reasonable
to except somewhat slower GNP increases than in earlier periods.
At least in the case of annual increases of consumption of 5 percent
there ought thus to exist considerable pressures to hold down the in-
creases of defense appropriations, since these rather rapidly seem to
lead to a substantial dampening of the GNP growth. This will be more
obvious still, if an annual consumption increase of say 6 percent should
be aimed at. In that case the net investments will be zero around 1985,
which obviously is completely unrealistic."

As with the method first used we have also repeated these calcula-
tions using alternative values of the weighting factors. The results
are shown in fig. 4. Graphs II and III (consumption increases of 5 and
6 percent per year) are shifted upwards, which means that GNP
grows faster than with the initially assumed weighting factors. Graph
I, which represents an annual increase of consumption of 4 percent,
does, however, remain almost at the same height. But the slopes of all
the curves change to lower values in absolute terms. The reason is that
with a smaller weighting factor than before for the rate of increase of
the capital stock (and hence, with our assumptions a larger weight-
ing factor for the rate of increase of the labor force), each given re-
duction of the capital stock increases will cause a smaller reduction of
the GNP growth rate than earlier. Consequently the rate of increase
of GNP will decrease less than before (cf fig. 3) at a given increase
of the growth rate of defense expenditure.

With these latter weighting factors it will be somewhat easier to
reach GNP increases of approximately the same size as in the last
decade without having to cut down on consumption increases. This
should render the defense budget less interesting as an action param-
eter to be used in controlling the growth rate of GNP in relation to
given consumption goals. If these assumptions regarding the weight-
ing factors are correct, the conflict between-defense expenditure and
GNP increases would be considerably mitigated.

* Graph III In fig. 3 ends at the point where net Investments fall to zero In 1985.
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Fig. 4

The relation between GNP and defense
expenditure (weights 0.3 and 0.7; X = 0.022)
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CONCLUSIONS

In some respect our analysis may seem to ignore essential factors,
but this is almost inevitable, if quantitative estimates are to be possible.
Our discussion can perhaps therefore be seen as a complement to the
more usual qualitative discussions of the Soviet defense burden. We
would however in this context like to point out some critical aspects
of the assumptions controlling our analysis.

1. We have assumed constant returns to scale, i.e. that e.g., a doubling
of the input of production factors will also double the output. One
might perhaps claim that most advantages of large scale production
have already been exploited in the Soviet Union and that therefore
decreasing returns to scale should be expected. This possibility ought
to be tested in a more extensive analysis, preferably using a multi-
sectoral model.

2. A Cobb-Douglas function presupposes a certain degree of sub-
stitutability between production factors. In more technical terms it
is assumed that the elasticity of substitution equals 1.9 It has some-
times been alleged that this substitution elasticity should be lower in
the Soviet economy.'0 This would mean that the continuing increase
of capital intensity would yield gradually lower returns. This case,
too, should be examined in a more thorough analysis. Attempts to
estimate statistically a so-called CES-function without. specifying in
advance the value of the elasticity of substitution ought to be made."

I The substitution elasticity gives a measure of how easily a production factor can. be
shituted for another.

10 See for instance Weltzman. M. L., "Soviet Postwar Economic Growth and Capital-
Labor Substitbition". American Economic Revi ew. Sept. 1970 or P. Desal, "The Production
Function and Technical Change In Postwar Soviet Industry: A Reexamination," American
E-"nomic Review. June 1976.

" A CBS function is a production function with a constant elasticity of substitution. If
the elasticitv of substitntilon is denoted by a a CES function with constant returns to scale
can be written in the following way:

where

P=, 0O<81 and -Ip

After logarithmation and differentiation with respect to time we get:

k-'X+nx .k+nL L

where "K =+(1-8)K'L-'

IL= 1-a
* no= ~~~~(I-8o)+8K-'L'

Now _nx_ -p8(1-8) . K'-'
6( K)= [F+laT-aa'kT)K L-$lZ

But
O<<l <- p>O

P>0 - K <0

An elasticity of substitution that Is smaller that 1 (but still positive) hence implies that
an increase of the capital stock by 1 percent contributes less to the percentage Increase of
GNP the higher the capital intensity (the ratio between capital and labor). In the Cobb-
Douglas function this contribution was constant. This function can hence be regarded as a
special case of the CES function.
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3. We have made our growth analysis for the entire economy. A
valuable extention would be to make a classification into different
production sectors, which should then be analysed separately. A great
deal might be gained by a separation into industrial, agricultural, and
service production, since the development trends in these sectors are
rather divergent.

4. We may in our analysis have underestimated the potential profits
from restricting the increase of defense expenditures. Since the defense
sector probably uses resources of higher quality than other sectors,
a simple production function analysis may not take into account all
possible gains from a transfer of resources. Hence we may to some
extent have underestimated the economic pressures to keep defense
.expenditure down.

5. Our discussion has been unrealistic in the sense that we have used
a strictly limited time horizon and mean values for a whole period of
time for several variables. In a more refined analysis one should also
take into account the time profiles of various variables. As appears
from fig 5, consumption would for instance decrease towards the end
of the period examined, if the capital stock and defense expenditure
are allowed to increase annually at an average rate of 9 and 10 per-
cent respectively (with the weighting factors 0.4 and 0.6 respectively
and an increase of the total factor productivity by 1 percent per
annum). It is further shown in fig 6 that under certain conditions net
investments will decrease even at an early stage of the period assuming
certain consumption increases. This would of course lead to severe
consequences in the long run. Such development paths are therefore
not to be expected, since a reorientation of policy would be necessitated
very soon. Such extreme alternatives can nevertheless give a good
idea of the scope available in ten to fifteen years for different deci-
sions on production, consumption, and defense expenditure.
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Fig. 5

Paths of consumption for different rates of growth of
defense expenditure (capital stock at 9%, weighting
factors 0.4 and 0.6)
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Fig. 6

Paths of net investment for different rates of growth
of defense expenditure (yearly rate of consumption
of 5%, weighting factors 0.3 and 0.7)
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6. A more sophisticated analysis should also explicitly take into
account that investments in education increase the productivity of
labor and that some technical progress is "embodied." i.e.. that certain
increases of the total factor productivity are connected with new
investments.

SUMMARY

In spite of these reservations we feel justified in drawing the con-
clusion that if consumption and GNP shall increase by 4 to 5 percent
per annum (which cannot be considered as too ambitious goals for
the Soviet leadership), the defense expenditure must then not in-
crease by more than some 2-3 percent a year. Strong economic
pressure to keep down the rate of increase of defense expenditure
must therefore be assumed. On the other hand a major reduction of
Soviet defense expenditure can hardly be expected for economic rea-
sons alone since the implied consumption and/or production gains
seem insignificant.

These conclusions are likely to be modified, only if the increase of
efficiency in the use of production factors should be significantly higher
than before. However, this would require an unlikely and very ad-
vantageous combination of developments: efficiency promoting eco-
noinic reforms, a higher rate of innovation, an extensive transfer and
absorption of foreign technological know-how, and better results in
the agricultural sector.

73-720--76--28
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SUMhMARY

Projections are made for the Soviet economic growth 1975-1985
based upon production relationships observed since the fifties. The
method used is based upon a six sector dynamic model with production
levels determined through Leontief assumptions and capital/labor
requirements obtained by estimated production functions. The scope
for the growth of defense and consumption over the same period is
studied. The sensitivity to data and assumptions is studied by varia-
tions of model specification, the interpretation of the observed declin-
ing rate of technological progress, and estimates of current defense
burden. The results presented are an elaboration of earlier work at
FOA (by Rylander, J. and Calmfors, L.) with respect to the data base
and to the level of disaggregation.

1. INTRODUcTION

Forecasting defense expenditures requires in addition to security
policy analysis a study of the relationship between the defense sector
and other parts of the economy.

The aim of this paper is to analyze such relationships for the Soviet
Union using growth models of varying degree of sophistication.

(394)
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The work presented in this paper is an extension of the work done by
Calinfors and Rylander.' These authors used a simple Cobb-Douglas
growth model originally developed by professor Abram Bergson. 2

Bergson's analysis was extended by them to include defense so that
the trade-off between the growth rate of defense expenditures and the
growth rate of consumption could be derived for any given growth
rate of capital stock. They also introduced a second version ofBerg-
son's model where the trade-off between GNP growth and defense
growth could be derived for any given growth rate of consumption.
These two approaches while certainly relevant have the drawback that
in the long run they may imply very unbalanced growth patterns of the
economy.

In the first version, investments and defense spending have given
growth rates, and consumption is a residual. If investments or defense
spending grows faster than GNP, consumption being the residual item
will sooner or later have to be reduced to zero.

' Caimfors L. and Rylander, J., Economic Restrictions on Soviet Defense Expenditure
(mlmeo), National Defense Research, Stockholm, Sweden, 1974.

Bergson A.. "Soviet Economic Perspectives-Towards a New Growth Model". Prob-lems of Communism, March 1973.
In Bergson's original model the growth rate of capital stock is predetermined at a

value Qk. Thus
Kge = (1+2X) t K.A

and consequently Investments
It= (1+gs)' I .

Bergson also assumes constant growth rate of the labor force and a Cobb-Douglas pro-duction function. This means that also GNP will grow by a constant rate gy and

r.= (1+v)t * TYe

Calmfors and Rylander now assume also a constant growth rate for defense expenditures
gS Thus

Di= (1+ga) e *D.
Finally consumption is determined as a residual

c.=r.-Io-Do

and the average growth rate of consumption is determined as

I
10 log (CIO/C.).

Then tradeoff curves between the growth of defense expenditures and the growth of con-
sumption are drawn up by Calmfors and Rylander.

In the second extension of Bergson's model Calmfors and Rylander reverse the order of
causality. Consumption growth Is now predetermined at a constant rate go as well as
the growth of defense expenditures. gd. Taus.

* C=-(1+g*)t-O.;Di=(l+og)t -D.

At any time the GNP is determined by the production function and the available capital
stock Ks and the labor force Lt and Investments are determined as a residual

I.=Ys-O_ -D#

The capital stock at time t+1 Is then determined as

EtK= (1-d) Kt+rt
where d Is the capital retirement rate.

The average growth rate of GNP is determined as

io log (YJa/Y.)

and tradeoff curves between the growth of defense expenditures and the growth of GNP are
finally drawn up by Calmfors and Bylander.

' See footnote 8.
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In the second approach, consumption and defense spending have
given growth rates and investment is determined as a residual. If
consumption and defense spending grows faster than GNP, invest-
ments being the residual will sooner or later have to be reduced to
zero. Even though such drastic shifts in the use of GNP will normally
not happen within the 10-year projection period (1975-85) there are
realistic cases when it happens in the model runs, and quite frequently
in the runs growth rates of the residual item decline significantly
toward the end of the period.

Average growth rates over the 10-year projection period may then
give a misleading representation of the feasibility of alternative
growth rates of defense spending. To avoid this problem a third ap-
proach is added to the two previously defined. Recapitulating, the
first approach assumed that increases in defense spending came en-
tirely at the expense of consumption while the second approach as-
sumed that only the investment level was affected by defense spend-
ing. The third approach instead assumes that changes in defense
spending affect both consumption and investment in such a way that
they maintain their initial (1973) relative shares of nondefense GNP.
Tins approach has much better stability properties than the two
others, and growth rates tend to vary less over the 10-year projection
period. Empirical data tend to support the third approach. During the
last decade the shares of GNP that have been devoted to investment,
consumption and defense have started to stabilize.

Another argument that supports the third alternative is that under
certain conditions it is optimal to devote a fixed share of GNP to in-
vestment. For example if an economy is assumed to be represented
by a Cobb-Douglas production function. then both the golden rule '

5 Assume that Ye-F(e-XIKs, e'aL) and that the economy has a balanced growth at the rate e i.e. Ye
Cs, if and K, all grow at the rate e. Then the absolute value of GNP, Yt, becomes a function of the invest
ment ratio, J/Y,, henceforth called a and of time.

Thur 1 -=f(s)ell

But then C,= (1-) f(s) eM and to maximize C. we require

or

1-a f(s)

If one expresses the right hand side In terms of the production function F It turns out
that one can write

fi(&)8= a
f() I-a

where
yF

a = bkK,K

Thus the optinallty condition says that s~a and one can now formulate the golden
rule which says that the investment share of GNP=proftt share of GNP. For a Cobb-
Douglas function the profit share Is a, the weight on the capital factor.



397

and a maximization of the sum of discounted consumption prescribe
that a constant share of GNP should be devoted to investments .

Bergson and later Calmfors and Rylander all rely on a Cobb-Doug-
las production function with hypothetical parameters that were not
estimated. In this work Cobb-Douglas as well as some other types of
production function is were estimated on empirical data. Especially in-
teresting are such with a capital-labor substitution elasticity less
than one since there is evidence that the Soviet economy has reached a
point where it is becoming increasingly difficult to maintain GNP

I Assume that one wants to maximize a utility function of type

T-1 1 CT
to (1+r)l-o' C(+r)Trr-e

(sum of present value of future consumption) and that T is very large.
Then at any time t sufficiently far away from the planning horizon T the intertemporal

optimality criterion is mpc=r where mpc is the marginal productivity of capital.

If the economy is represented by a Cobb-Douglas productionfuncton Y(t)=c".K(t)' L(t)
1 - then the

mnpc=e~a K(t) a-L~t) -- d=a(O-d
K(t)

where d is the capital retirement rate.

Thus the Intertemporal optimality condition can be written as Y(t)/K(t)=(d+r)Ia

Then K(t) and l(t) must grow at the same rate as Y(t) which implies that l(t)/Y(f)=Constant=

Od+r

where g is the equilibrium growth rate of the economy.
For a CES production function the marginal productivity of capital can be written as

dY= (y *e-Ot-d

and the intertemporal optimality criterion becomes

or

yK d+r)+-

Thus, the capital intensity should decline at a constant rate

1+1-

and if GNP grows by g, the capital stock should only grow by

DI.-+

Where X is the technical progress rate and-i-is the elasticity of substitution
1+37

Let ,q stand for the marginal rate of substitution between K and L (the ratio of the
marginal product of L to that of K). Then the elasticity of substitution a is defined as
the elasticity of KIL with respect to 7,1 along an Isoquant.
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growth rates by relying on high growth rates of capital stock. Espe-
cially CES 8 with the WDI-assumiption'9 (Weak Disposability of In-
puts) and its special cases CD with WDI-assumption and ordinary
GES are then particularly interesting.

2. STRucTuIJE or THE MODEL

One of the guiding principles of model construction is to avoid un-
necessary complexity. Therefore several attempts to estimate produc-
tion functions for an aggregated model of the Bergson type were made.
It is well known that Soviet data on aggregate NMP are an unreliable
indicator of Soviet GNP and Western estimates of aggregate growth
rates are usually lower. Therefore aggregate data from Soviet sources
could not be utilized. Some western estimates have been made avail-
able to us covering the period 1950-71 and production functions were
estimated on the basis of this data.

In addition to the standard Cobb-Douglas production function also a
standard CES as well as CD and CES with the WDI-assumption
(Weak Disposability of Inputs) have been estimated assuming Hicks-
neutral technical progress.

However, economic aggregates such as GNP, capital stock and labor
force exhibits very regular growth in the Soviet economy. This leads
to problems with multicollinearity and high variance in parameter esti-
mates and also makes it difficult to discriminate statistically between
the different production functions. This is rather bad since the pro-
jected potential for consumption growth will depend more on the
choice of production function than on the assumed growth rates of
capital stock and defense spending. Furthermore the weights that
are attached to capital growth are very low (less tian 0.1) in all the
estimated production functions' 0 and much of the GNP growth is
in fact explained by the residual, the technical progress factor.

8 A Constant Elasticity of Substitution production function with the elasticity of substi-
tution e. and constant returns to scale can be written In the following way:

where
=- and o58<1, -1<r<

The CBS function has the property that an elasticit of substitution that Is smaller than 1
(but still positive) Implies that an Increase of the capital stock by I percent contributes
less to the percentage increase of GNP the higher the capital Intensity (the ratio between
capital and labor). In the Cobb-Douglas function this contribution was constant. Cobb-
Douglas Is the special case of CES when substitution elasticity +1.

The Weak Disposability of Inputs assumption Is presented by Pare-Jansson (IER 1976).
The usual Strong Disposability of Inputs assumption Is that 0(2)20(v) whenever xr:y.

The WDI assumption Is Instead 0(i)20(w) If VŽ1. WDI Is a more flexible specification
of a production function which allows one to model cases where increases In the supply of a
factor may decrease total output. Such situations are easy to conceive of In agriculture
wbere overwatering or overfertilizing Is possible. -

The CES-WDI used In this study has the structure

Y=At8K-r+(l-3)(L-bK)-rIr .

and CD-WDI being a special ease has the structure

Y=A Ka(L-bE)l-

lo Weight to capital or capital share Is defined asY K aK
or verbally as the percentage Increase In output caused by a one per cent Increase of the
capital stock. The weight to capital Is a constant a In an economv represented by a Cobb-
Dolelas production function. In an economy represented by a MES production function
with canital-labor substitution elasticity less than 1 the weight to capital declines as the
capital Intensity Increases.
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This failure to estimate aggregate production functions probably
does not indicate any errors in the basic data. It is more likely to be a
consequence of the fact that the aggregate economy consists of a num-
ber of very disparate sectors. In fact by disagregating to six sectors it
is possible to estimate economically acceptable production functions
and it is also possible to reduce the projection uncertainty somewhat.

2.1 Structure of the Dizaggregated Model
The model is a fairly standard, disaggregated input-output based

projection model. Since Soviet data refers to material production the
computations are in terms of material production 11 only. On the
productive side six sectors are differentiated, namely industry, agricul-
ture, construction, transport and communication, trade and distribu-
tion, and other. The advantage of using this breakdown is that a
reconstructed six sector input-output table for 1966 is available in
Treml (1972) .12 Of these the four main sectors industry, agriculture,
construction and transport and communication represent 94 percent of
the output of material production and 94 percent of capital stock em-
ployed in material production. For this reason production functions
have only been estimated for the four main sectors.'3 For all the sectors
a Cobb-Douglas production function is estimated.

Only for industry, the most important sector, time series are long
enough to estimate reliably other types of production function than a
Cobb-Douglas. As a sensitivity analysis a CES production function is
estimated.

Capital stock and labor force in non-material production and in the
minor two sectors are linked to the capital stock and labor force in the
four major sectors by assuming a continuation of previous trends.
GNP is assumed to grow at the same rate as value added in the mate-
rial sectors of the economy. Thus, only a multiplicative factor differ-
entiates GNP from value added in the sectors of material production.
Therefore the term GNP is in many cases used in the following text,
for the sake of brevity, as a' proxy for value added in the material
sector of the economy.

Thus one assumes that capital stock in the non-material sector and
in the minor sectors is 72.8 percent of the capital stock in the four
major productive sectors and that this share declines by 0.4 percent per
year. It is also assumed that 55 percent of the increments in labor force
is allocated to the four majo'r sectors. Total labor force' growth'pro-
jections up to 1990'have been supplied-by Dr. Murray Feshbach.

"By far the most Important way.in which communist national accounting systems differ
from their Western counterparts is in the. restriction of the concept of production to
material product.

Production by Marxist light is the product of social labor in material form. The labor is
.social" If the result is reproducible (as works of art are supposed not to be) and If the
activity is performed regularly and gainfully (as recreational fishing is not). The product
is 'material" if It involves a physical good, but the term also embraces energy produced
from nonhuman resources.

By type.of activity, the -material-production sphere is customarily divided into ten
composite branches:. Industry, agriculture, forestry construction, freight transportation,
communication serving production, trade, material supply (literally, material-technical
supply), agricultural procurement. public catering, and a miscellaneous branch. (Abraham
Becker In Treml and Hardt, Soviet Economic Statistics p. 71).1 Treml, Gillik, Kostinsky.and Kruger: "The Structure of the Soviet Economy.: Analysis
and Reconstructlon of the 1966 Input-Output Table". Praeger, 1972.

13 The trade sector is about as Important as the transport and communication sector In
terms of manpower. However In terms of capital and value added it is only a minor sector
and considering the data problems and the time limits for the study It was decided not to
estimate production functions for the trade sector.



400

Within the four major sectors labor is allocated in the following
way. According to labor force projections by Dr. Feshbach total agri-
cultural labor force may decline by about 1.75 percent per year in the
1975-85 period. Following historical trends labor force in transport
and communications is assumed to grow by 2 percent per year over the
1975-85 period. Labor force in construction is determined from output
growth14 and from the production function assuming that capital
stock continues to grow at the historically recorded 12 percent per
year.

Industrial labor force is a residual. If the output of the construction
sector grows by 6 percent/year in real terms, then the industrial labor
force will grow by about 2 percent/year over the 1975-85 period which
can be compared with the historical growth 1963-73 of 2.2 percent/
year. On the demand side three sectors are differentiated namely con-
sumption, investment and defense.

The model then operates in the way described below and in the flow
diagram. Given a capital stock it determines by iteration the level of
GNP that uses this amount of capital stock 15 as follows. From a tenta-
tive level of GNP it determines the levels of consumption, investment
and defense expenditures by rules which vary between the three types
of projection. (See Figure 1.) Then these levels are transformed by the
input-output model into sectoral production levels and by the sectoral
production functions into capital need. The GNP is then iteratively
adjusted so that capital needs equal available capital. Then capital
stock for next year is computed by adding net investment to existing
capital stock.

ALLOCATION RULES

1. Consumption vs. defene spending

K=+ =(l+g*)K, (prespecified growth rate of capital stock, 6 percent
or 8 percent)

1.=K1 +, - K,+dK, (d=rate of depreciation)
D,= (1 +gD)DZ-l (prespecified growth rate of defense expenditures)
Ct=Yt-1s-Do

14 The reason for treating construction In a different way than other sectors Is that
capital has a very low weight in the estimated production function for construction.
If labor force growth rates were to be specified exogenously rather small variations in the
endogenously specified growth rate of construction output would require unrealistically
large variations In the growth rate of capital stock In construction.

15 The model is solved In the following Iterative way. A trial level of GNP 7f is guessed or
derived from earlier Iterations. Defense spending Do Is determined by Do= (I+Vo) D..
Then Cc and It are determined by either of the following three alternatives

e,= (1+g.)*c. I,=Y*-Ct-Dt
ltr=(1+9&)Il. Ct=r,-It-Dt

I#=kz(Yt-Dt) Ct=(!-kz) (Yt-Do)
Then the sectoral outputs are computed by using the input-output matrix, the labor force

Is allocated between sectors and an aggregate capital requirement is computed from the
production functions Ko. Ki is now compared with the available capital stock K.. If Ke Is
larger than Kt,, the guessed level of GNP. is, is adjusted downwards and the calculations
repeated. If K. Is lower than Ko. the guessed level of GNP, te, is adjusted -upwards and
the calculations repeated. The Iterations continue until the difference between C and Kt
is smaller than a specified tolerance level (in tMis case usually 0.05 percent of k.).
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FIG. 1. A COMPARISON OF THE DISAGGREGATED MODEL AND THE
AGGREGATED MODEL

Aggregated model Disaggregated model

B. GNP 'vs. defenae spending

prespecified consumption growth rate (4 percent
or 5 percent)

I =Y*-C,-D,

8. Consumption and Investments vs. defense spending

D= (1+gD)D._l

I,=k1 (Y,-D,)

C 5=(1-k,)(Y,-D,)

(k1 constant relative share of investment in non-
defense GNP)

To give an idea of the aggregate behaviour some aggregate results
are quoted from runs that assume that the shares of GNP that are
devoted to defense, consumption and investment remain constant.

In what is henceforth called the basic case, Cobb-Douglas pro-
duction functions are assumed for all sectors. In the basic case the
capital share stays fairly constant around 0.5 and the rate of technical
progress declines slowly from 0.5 percent per year toward 0 percent
per year. This may seem low, but one has to keep in mind that the
capital share is fairly high."' Assuming a capital share of 0.4, the
technical progress that has been empirically estimated is also low and
declining.

1s See footnote 10.
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In fact the aggregate behavior is consistent with the historical per-
formance of the Sovet economy. This is shown by Cohn's data which
indicate a 6.6 percent yearly growth rate of GNP 1966-1971 with a
8.2 percent per year growth rate of capital stock and a 1.5 percent
per year growth rate of the labor force.

If a CES production function is used for industry but everything
else is identical with the basic case, the capital share starts at 0.4
and technical progress at 0.9 percent per year. Over time the capital
share declines to 0.3 and the rate of technical progress to 0.3 percent
per year.

3. ResuTrs

3.1 Basic Case

The basic case uses a Cobb-Douglas production function for all
sectors (Cf. Appendix II). For industry, the growth factor not ex-
plained by labor and capital growth seems to suggest a declining
rate of technical progress. A Cobb-Douglas production function with
exponentially declining Hicks-neutral technical progress was fitted
with very good results. The rate of technical progress starts at 4 per-
cent per year in 1950 and declines by a factor 0.9 every year and thus
reaches 0.5 percent in 1973, while the weight on capital is fairly
high, 0.5.

The parameters and data for the basic case are given in the ap-
pendix II.

3.1.1 Defense versus consumption (consumption as residual)

As indicated in the previous chapter, three types of runs have
been made. In the first type the trade-off between the growth of con-
sumption (private as well as public) and that of defense expenditures
was investigated assuming a growth rate of either 8 percent or 6. per-
cent per year of the capital stock. The growth rate given for con-
sumption. is the average over the study period (1975-1985), ie. it
equals the (constant) rate that would yield the same consumption
in the last year as in the model run. The results from model runs
with varying growth rates of defense expenditures are displayed
in Figure 2.
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1 K/K=6%
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(K) K (growth of) capital stock

(6) C (growth of) consumption'
(6) D (growth of) defense expenditures

Fig. 2 Basic Case. Consumption as residual.

A zero growth of defense expenditures would admit a kour per cent
per year growth of consumption, and even a 7 percent per year growth
of defense is still compatible with 3 percent per year growth of con-
si.uption. The sensitivity to the variation of the capital stock growth
rate is small, indicating that the increased growth dueto the emphasis
on investment is approximately offset by the cost of investment itself
over the period covered. Bergson's study assumed a capital weight
of 0.4 and gave the result that increasing the capital accumulation rate
up to 9 percent is counterproductive. The higher estimated capital
weight of 0.50 used here evidently makes capital build-up relatively
more profitable. Another factor contributing to the difference in results
is also that in a disaggregated model increases in consumption re-
quire more investment than the capital buildup, mainly due to pro-
duction relations in agriculture. In a longer time perspective the
scope for consumption growth would be affected negatively by the
maintenance of an 8 percent growth rate of capital stock.

3.1.2 Inve8tment as an e&dogeneously determined residual

In an alternative model specification, consumption is determined
exogenously, at 4 or 5 percent growth per year from the base year,
with investment as a residual. The trade-off between the growth of
defense expenditures and the average growth rate of GNP is shown
in figure 3.
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Fig. 3. Basic case. Investment as residual.

If consumption grows at 5 percent per year, investment becomes
negative at the end of the period studied, and generally speaking the
sensitivity to consumption growth is pronounced. The unstable proper-
ties of this model makes it necessary to interpret the results with cau-
tion. The average GNP growth rate is sensitive to the choice of end
year and decreases if the study period is extended.

A possible explanation of the sensitivity of GNP growth rate to
consumption (at 4 percent defense growth, 1 percent increase in the
growth rate of consumption costs about 2.5 percent of average GNP
growth) is that consumption is assumed to draw substantially from
agriculture which requires a considerable, but fairly ineffective ac-
cumulation of capital.

3.1.3 Constant investment and consumption shares

The third model specification used is supported by the observed
long-run behavior of Soviet resource allocation and assumes that,
after subtracting an exogeneously determined defense share, the re-
mainder is divided between consumption and gross investment in
constant proportions. The resulting average growth rates of GNP and
consumption for varying defense growth rates are shown in Figure 4.
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Fig 4. Ba.ic case.Constant shares.

When the defense growth is increased, resources are taken partly
from consumption which primarily dimninishes the growth of the
latter. Hoyvever, in a dynamic perspective this frees resources from
the capital-requiring agriculture and so makes for a compensation
in the log unGN.growth, and so secondarily counteracts the
decrease of consumption growth. -

Even without this cornpensation, GNP growth would be little
affected by changes in defense growth rate, since only about one
third of this change will be conveyed to investment.

3.2 CES Production Function. For the Industry Sector

A e s t n retation of the behavior of the technical
growh fcto (grwthnotexplained by capital and labor force

Inrese s ha CS rdutinfunction is a proper functional
formrater tan obb-ougas.Such a function was fitted with

even better results. It is mor pessimistic than the special Cobb-
Douglas specification used in31in a long run projection, since in
the latter, most of the decline in technical progress rate has already
occurred up to 1973. With the CES specification there is still room
for the capital share (= capital elasticity. of output) to decrease
(1973 value=0.4), and such a decline, affecting the input factor that
grows fastest, reduces the overall growth rates.
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3.2.1 Consumption aa residual

In the first model specification, consumption is taken as a residual
in GNP after subtracting investment and defense cost. The average
growth rates of consumption are given in Figure 5 for capital stock
growth rates of 6 percent or 8 percent per year.

C/C

6-_

5- _

4- ~ ~~ K/lE m( 69;

3- _

l l l l | § § >w § -4% D/D
-6 -2 2 6 10

Fig. 5. CES production function. Consumption as residual.

In contrast to the corresponding Cobb-Douglas based model, there
is an apparent sensitivity of consumption growth to capital stock
growth. This reflects the worse future GNP growth pay-off from in-
creased investment in the CES model. The increase from 6 percent
to 8 percent per year capital growth is counterproductive. On the lower
of these levels, the consumption growth rate at 4 percent defense
cost growth is 3.7 percent per year which is comparable to that in
the Cobb-Douglas model.

3.2.2 Inve8tment as residuaZl

Taking investment as endogeneously determined, and fixing con-
sumption growth at either 4 percent or 5 percent per year, the
trade-off between the growth of defense cost and GNP is as in figure 6.
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Fig. 6. CES production function. Investment as residual,

Again, the two curves are fairly wide apart, although not as much
as in the Cobb-Douglas case. Differences in consumption lead to
differences in the opposite direction in investment and consequently
in capital stock. Since the CES specification is not as sensitive to
changes in the already large capital stock, the qualitative difference is
understandable. At 4 percent growth of defense expenditures and of
consumption, GNP would grow on average at 3.7 percent year which
is more than 1 percentage unit lower than in the corresponding Cobb-
Douglas modl

3.2.3 Constant 8hare8

The relation between average GNP or consumption growth and
defense expenditure growth is given in figure 7 for the model specifica-
tion where the investment and consumption proportions of GNP minus
defense cost are constant.
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Fig. 7. CES production function. Constant shares.
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Fig. 7. CES production function. Constant shares.

Thmeof general shapes are repeated as in Fi re 4 with the cor-
responding Cobb-Douglas model. There is a slivt shift downwards
with both curves about 0.3 percentage units lower in the CES case,
reflecting the continuing effects of the pessimistic interpretation of
technological progress.

3.3 Imnproved Productivity ASs8Urnption

A more optimistic view of the future technological progress may
be modeled with a Cobb-Douglas production function with a prescribed
rate of Hicks-neutral change. The following variations assume that
efforts are made, by improved organization, import of technology or
other means, to a technical progress factor in the industry sector that
grows by 2 percent per year, which is the average over the years
1950-70.

The same three model specifications have been used as in 3.1 and 3.2.
The results should in the first place be compared to those in the basic
case, 3.1, since the same type of production function was used.

In the first case (consumption-as-residual), shown in Figure 8,
there is no qualitative difference but a substantial right-upward shift,
so that at 4 percent defense expenditure growth an almost two percent-
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age units higher growth rate of consumption can be sustained. Alterna-
tively, the shift can be interpreted as giving more room for defense
growth for tjie sate development of cons'umption. In faet; this increase
is considerable; because of the-relatively small sensitivity of con-
sumption to defense growth. It amounts tp 5-10 percent-del~ending
on the level of consiumption growth rate.-;

1C/

-a 0-6 KK =6%

1K 8%

_ 3

_ 2

'; - 1} § ff. |. I l-oI/
-6 -- 2 2 "6 10

Fig. 8 Improved Productivity. Consumption as Residual.

When investment is seen as a residual, the increased GNP gives
more investment, which further accelerates overall growth, and so on.
As a result, the upward shift from the basic case, as measured at 4
percent year defense cost growth, is nearly 3 percent. At faster defense
growth rates, the difference is even greater (Figure 9).

78-720-76--29
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Fig. 9. Improved productivity. Investment as residual.

For the model specification with constant shares of GNP minus
defense cost going to investment and consumption, the upward shift is
uniformly about 1.3 percentage units. Alternatively, if consumption
growth is fixed at 4 percent year on average, defense expenditure
growth can be increased from about 3 percent per year to 12 percept
per year. See Figure 10.
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Fig. 10. Improved.productivity. Constant shares.

In summary, considering the pronounced effects of an increase of
technological progress rate from its trendwise projection back to the
earlier average level of 2 percent per year, it stands out as a significant
leverage for the future increase of defense.

3.4 Variation of Deferse Demand

Two further series of sensitivity analyses have been performed,
aiming at studying variations of the actual mix of final demand from
defense and of the total size of defense expenditures in the year 1973.
The assumptions were in the basic case that defense had an 11 percent
share of GNP which is distributed with 90 percent taken from indus-
try and 10 percent from construction. The first variation is that the
defense share is set to 15 percent. The second one assumes 80 percent
industry, 20 percent construction distribution of demand.

The first case is with consumption as a residual, figure 11.
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Fig. 11. Variation of defense demandciConsumpion as resjidal.- ' . I;.'_

The effect of varying the defense demand mix is very smalL Increas-
ing the total size in the base year has, at growth rates above 3 percent,
the effect of reducing the growth of consumption.

Next, investment is taken as residual (figure 12).
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Fig. 12. Variation of defense demand. Investment as residual.

The important variation is that of the total size of defense cost.. Even
at low or negative growth rates, the loss of investment incurred in the
first years causes a drop in the attainable GNP growth rates of 0.5-1.0
percentage units.

The model with constant shares (see Figure 13) shows results in
good agreement with the two previous ones.



414

-Y/ and C/C

6 -_

5- - Basic case + demand
mix change

4

3-Basic case +
Base year demand mix
size change change

2 - - \ /
Base yea \

-1 - size change

I '' 1 I I . I -* 1 1*''I1' I ' 'l% 6/Di
-6 -2 2 6 10

Fig. 13. Variation of defense demand. Equal shares.

In summary, one finds that if the ictual share of defense cost in GNP
is 15 percent rather than 11 percent, the prospects for the future
growth of consumption are worsened for given growth. rates of defense
expenditures, particularly so for rates over, say, 4 percert. This shoula
probably be interpreted* as a limitation to the possibilities of sustain-
ing the higher defense share for an extended period .of time. Of course,
this conclusion has to be viewed in the light of sec. 3.3 also: If a higher
rate of technological proge can be restored, defense can continue to
grow fast even from a higher present level.

3.5 Allocation of Labor and Capital Between Sectors

Any projection of labor allocation between sectors is by necessity
uncertain and it would therefore be interesting to investigate how
much potentially could be gained by an optimal allocation of the
available labor force and capital stock between the sectors. This will
give some indication of whether the projections are too pessimistic due
to 'badly chosen labor allocation.

Fortunately, it turns out that this is not the case. In the basic run,
the maximum that could be gained by a different capital-labor allo-
cation is 0.7 percent of GNP in 1975 and 0.9 percent in 1985.

This would be achieved by reallocating labor from industry and
transport and communication to agriculture and construction and by
moving capital in the opposite direction.
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The magnitudes would be small. Industry would lose 1 Million
people, transport and communication would lose 3 Million while agri-
culture would gain 3 Million and construction 1 Million. This can be
put in perspective by comparing it with a total civilian labor force of
around 140 Million 1985.

It is interesting to see that with the Cobb-Douglas production func-
tion for industry the labor release from agriculture seems to be faster
than optimum and the optimum rate of release would only be 0.75
percent per year instead of the 1.75 percent per year assumed in the
projections.

This of course has to be interpreted rather cautiously since there is
considerably uncertainty on production functions and this can affect
the optimum labor allocation significantly.

This is demonstrated by a run with a CES production function
for industry. In that case the optimum rate of labor release over the
10-year period would be 2.5 percent per year. Even in that case the
gains in GNP from changing capital-labor allocation are very small.

The conclusion from these sensitivity analyses would then be that on
the, level, of aggregation used in this model the gains that can be de-
rived'from a better capital-labor allocation to produce a given output
mix are very limited.

3.6 Sensitivity Andlysis on Consumption Specification

When one compares the results of this model with those of Ber-
son's model the most striking difference is that in this model it does
not seem that counterproductive to increase the growth rate of capital
stock above 6 percent per year. In this section it will be shown that
this is primarily a consequence of the disaggregation which in gen-
eral means that different uses of GNP can not be exchanged on a one
unit for one unit basis. In particular the linkage of very inefficient
agricultural production to consumption makes increases in consump-
tion more resource demanding than increases in investment. However,
arguments could be made that the Soviet government has considerable
possibilities to steer consumption in whatever direction is desired and
for example away .from processed, agricultural goods. To test the im-
pact of this we tested a specification where the intermediate deliveries
from agriculture to industry were defined as in an ordinary input-
output model i.e. linked to industrial output through an input-output
coefficient instead of being linked to consumption as in the basic case.
The results 'are shown in figure 14.
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Fig. 14. Agriculture separate from consumption.

It appears that in this. case it is indeed counterproductive to have
a growth rate of capital stock as high as 8 percent per year.

3.7 Conclusiov8

If investments maintain their present share of GNP then only a
4 percent rate of growth of GNP would seem to be feasible over the
1975-1985 period unless drastic productivity improvements are
achieved. The decline from the present 5 + percent growth rate is due
to a slower growth of both capital stock and of the labor force.

A growth rate of GNP close to 5 percent could be achieved by main-
taining the growth rate of capital stock close to the present value
of 8 percent. However, nothing would be gained in terms of re-
sources for consumption or defense by maintaining this high growth
rate of GNP since the increase in GNP would be consumed by the
higher investment necessary to maintain the high growth rate of
capital stock. It could even be highly counterproductive to maintain
the 8 percent growth rate of capital stock if a CES production func-
tion holds for industry or if agricultural production is essentially
independent of the level of consumption.

It is impossible to give very precise restrictions on the growth of
the, relatively speaking,7 small defense sector due to the unavoidable

17 Defense In comparison to say consumption or Investment claims a small share of the
economv. However. the share of GNP devoted to defense in the Soviet Union, Is certainly
high in comparison to that of most other countries.
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projection uncertainty. A 0.1 percent error in the projection of the
average GNP growth rate would roughly translate into a 1 percent
error in the possible growth rate of defense spending, if the defense
cost is 10 percent of GNP.

The most stable and the most credible case for judging acceptable
average growth rates of defense spending would be the one where con-
sumption and investment would maintain their shares in base year
non-military GNP. In the most pessimistic extrapolation of historical
trends (a CES production function for industry) defense spending
would not be allowed to grow at all over the next 10 years if a con-
sumption growth rate of 4 percent per year is to be maintained. In
the basic case (CD production function for industry) defense spend-
ing could grow at an average 3 percent per year over the next ten
years without reducing the average growth rate of consumption
below 4 percent.

The analysis also shows the key importance of the productivity
growth. A range of productivity growth rates appear possible. The
basic case and the CES case represented more or less pessimistic ex-
trapolations of a downward trend. Another extreme would be to
assume that the productivity growth rate in industry could be re-
stored to the average over the 1950-1970 period. In that case defense
expenditures could grow by 12 percent per year over the 1975-85
period. However, if such a productivity growth could be attained the
growth target for consumption may well be adjusted to 5 percent per
year in which case defense expenditures could only grow by an average
growth rate of 5 percent per year over the 1975-85 period.

In addition to the uncertainty as to what production function to
use, there is a very considerable uncertainty on the size and the mix
of defense demand. Sensitivity analysis showed that errors in esti-
mating the mix do not matter much. If the size is not correctly esti-
mated there will be a definite effect on the growth rates of defense
expenditures that can be sustained. A 4 percent higher share of GNP
going to defense in 1973 would imply that the acceptable rate of
growth is reduced by 2-S percent over the 10-year period. This in
fact means that the acceptable level of defense spending in 1985 is
fairly insensitive to the the initial size of defense expenditures. A
higher initial estimate is compensated by lower acceptable growth
rates. The consequences of an erroneous estimate of the present de-
fense burden for the estimate of future build-up of defense capital
mav be small both in the long run and in the short run.

The results of the two other tradeoffs. namely those where consump-
tion or investment is treated as residual. have to be treated with caution
since acceptable average growth rates in these, cases may often be com-
bined with unacceptable growth rates close to the end of the period.

If capital stock is assumed to grow at 8 percent per year and eon-
sumption is a residual, then the basic case (Cobb-Douglas production
function for industry) a 0 percent growth rate of defense expendi-
tures is compatible with a 4 percent growth rate of consumption. At
the lower end of the range of productivity growths (represented by
the CES) a 4 percent growth rate of consumption cannot be reached
while at the higher end a 12 percent growth rate of defense expendi-
ture is compatible with a 4 percent growth rate of consumption over
the 1975-85 period. If capital stock is assumed to grow at 6 percent
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per year and consumption is required to grow at 4 percent per year over
the 1975-85 period, the basic case allows a zero percent growth rate of
defense spending, the CES and the higher productivity growth as-
sumption allow for a 2 percent and 13 percent growth rate of defense
spending respectively.

If instead consumption is predetermined at an even 4 percent growth
rate over the 1975-85 period and investment is the residual, the trade-
off is between GNP-growth and defense spending. It .is harder to
specify a target for GNP growth but less than 4.5 percent may not
easily be accepted by the Soviet government. A 4.5 percent growth rate
of GNP is' compatible with a 5 percent growth rate of defense spend-
ing in the basic case.

It is not possible to attain it in the CES case while in the improved
productivity case defense can growth even faster than 10 percent
per year.

Summarizing it appears that unless substantial improvements in
productivity are achieved growth rates of defense spending would have
to be held below the growth rate of GNP.

It is important to note that there are many elements of reality which
are not captured by the model and that these may affect the conclusions.

For example, it has been maintained that while the defense sector
may claim no more than 10 percent of GNP it uses up a much higher
share of very qualified resources such as R. & D. It is very hard to
quantify such relationships, but some sensitivity analyses have been
made using reasonable assumptions to link civilian technical progress to
the size of the defense sector. Introducing this linkage predictably
made the growth rate of GNP much more sensitive to the size and
growth of the defense sector: although the maximum acceptable growth
rates of defense spending-were not much affected.

4. LONG TERM GROWTH POTENTIAL FOR THE SOVIET ECONOMY

Already in the 10-year perspective, growth rates of GNP decline to-
ward the end of the period. It is therefore interesting to study the
long-term growth potential for the Soviet Economy which turns out to
be much smaller than could be expected from results in a 10-year
perspective. In that context it is also interesting to investigate ques-
tions such as that of the optimum investment ratio.

Let us first assume that the economy can be represented by a Cobb-
Douglas production function with technical progress A percent per
year, and weights on capital and labor a and 1-:a and an increase of
labor force I percent per year. If the capital stock increases by k per-
cent per year the GNP will increase by X + ak + (1-a) 1. If capital stock
grows faster than GNP in the long-run then the share of GNP that
has to be devoted to investments in the long-run will increase beyond
100 percent. Thus capital stock cannot grow faster than GNP over long
periods of time. Growth rate of capital stock is then also. in the long-
run limited to A+a.k+ (1-a)l.'

Thus

k=X^+a k+(l-x)l or k=l+ 1-

18 By. mnaximum long run growth rate of a varlable Ke we mean

100 lrm-log (K/K.)

(%/0Iyear)
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The maximum growth rate of GNP in the long run is thus also

I+1-a

If instead the more general CES-production function is assmned,
that is

-~~~F Yeo °'x'[6K-t+(l-5)L-r~ll/

two cases will have to be separated namely r>o and -1• <<O.
For the case r>0 the long run growth rate is bounded by X+l.
If K grows faster than L the second term will become dominating

provided that r is positive and the bracketed expression will grow like
L' only. Even if the long run growth rate is maximized by (X+l)
percent per year the capital stock does not need to grow by more than
I percent per year in the long run to achieve the performance, and the
maximum long run growth rate could thus be maintained by an in-
vestment share which in the long run tends to zero.

As C approaches zero the production function approaches a Cobb-
Douglas production function. For negative values there is no limit
to the long-term growth rate. Empirically observed values of ¢ are
usually positive.

The basic case of the model behaved in 1975 approximately as a
Cobb-Douglas function with a capital share of 0.5 and a technical prog-
ress parameter of 0.5 percent, i.e. each increment of 1 percent of the
capital stock or of theAabor force increases output by 0.5 percent and
if capital stock and labor force are kept unchanged the output anyway
increases by 0.5 percent per year. If the economy were well repre-
sented by a Cobb-Douglas production function with the parameters
indicated above, and if the labor force were to grow by 1 percent per
year then the maximum long-term growth rate of GNP, defense and
consumption would only be 2 percent. This is even an optimistic view
of the economy since the growth rate of labor force is projected to de-
cline to about 0.5 percent per year by 1990 and the Hicks-neutral tech-
nical progress factor also in the basic case seems to decline over time.

If the CES-variant of the model is studied, maximum long-run
growth rate seems to be even lower or 1.8 percent assuming a 1 percent
growth rate of the labor force.

4.1 -Optizltity

4.1.1 Cobb-Douglas production function

Determining the maximum long-term growth rate (also called the
natural rate of growth by Phelps and Solow) 19 does not suffice to de-
termine uniquely the growth curve'for the Soviet economy. The maxi-

ig Phelps E S * "The Golden Rule of Accumulation: A Fable for Growthmen", American
Economic ietevlew vol.- 6i, iP6l and Solow, R. M.: "A Contribution to the Theory of Eco-
nomic Growth". Quarterly Journal of Economics, voL 7, 19586.

.- : ,
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mum growth rate can be reached for any level of investment ratio.
Phelps and Solow' 0 among others have treated this problem and
formulated a so called golden rule which leads to the optimum growth
curve assuming a constant growth rate. The golden rule is applicable
to a Cobb-Douglas case and yields the simple result that the invest-
ment share should be the same as the weight on capital in the produc-
tion function.2 1 From that point of view the present investment ratios
at least do not seem to be too high since the weight on capital seems
to be around 0.4-0.5.

However the golden rule assumes a constant growth rate. It is sim-
ple to show that if the optimality criterion is maximum value of a con-
sumption stream discounted to present value, a constant growth rate
is not in general optimal. In this case it can easily be shown 2 2 that for
those years which are unaffected by initial values and by horizon
effects the optimum is to have a fixed share of GNP going to invest-
ments namely

g+d
d+ra

where g is the natural growth rate of economy r is the discount rate
and d is the depreciation rate. Thus unless g and r differ much this
share would tend to be close to a. As an example assume

a=O. 5 g=0. 05 d=O. 03 r=O. 10. Then the optimal share is 0.31.

4.1.2 CES-production function

Golden rule arguments do not apply to this type of production func-
tion. Maximization of a discounted consumption stream gives the fol-
lowing result for those years that are unaffected by initial conditions
and horizon effects 23

It is optimal to let the capital stock grow by

1+r

For non-negative values of C 2 4 this implies that the capital stock will
grow slower than GNP.

As an example assume C=1. g=1.8X=0.8. The optimal growth rate
for capital stock would be 1.4 percent per year.
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APPENDIX I
STRUCTURE OF THE MODEL

1. Balance equations

(I-A,)Xt=C,+Dt+It+Ft+ W.
where I is an identity matrix

At is a time dependent input-output matrix
Xt' is a vector of sectoral production levels
C, is a vector of consumption by sector
D, is a vector of defense resource use by sector
1. is a vector of resources used for investment by sector
F, is a vector of net trade by sector
W, is a vector of wasteage by sector
E, is a vector of capital stock by using sector

E. Accelerator relationships

I,=NI,+R,

and

NI,=B(K,+,-K,)
where

R, is a vector of reinvestments (by sector of origin)
NIr is a vector of net investment (by sector of origin)

B Is a matrix relating investments by sector of destination -to investments
by sector of origin.

Implicit in this formulation lies an assumption of uniform investment lags
of the same length as the time period (1 year).

S. Reinvestments

In I-0 models reinvestment. are usually specified as a constant ratio of
existing capital stock. This ratio may vary between different sectors and/or
between different types of capital goods (buildings depreciate much slower than
machinery). In this model reinvestments R. are determined by

Rt=BGKt where G Is a diagonal matrix which gives the depreciation rate
for capital by sector of destination. Implicitly, one assumes by this formulation
that the age structure of capital stock either does not matter or does not
change.

4. Conaumption function

Several alternative specifications are possible here. Aggregate consumption C.
Is determined 'by any one of the following speciflcations.

A. C, = (1 +g) '-C. where g Is a politically determined growth rate i.e. a goal
that should be tested for consistency.

B. Ct=kY,+!
This approach is formally equivalent to a Keynesian approach and may seem
Irrelevant to the Soviet economy.

In a planned economy such as that of the Soviet Union the Investment ratio
and the savings ratio are determined on the government level rather than by
Individual preferences. However, the private consumption share of GNP has
stabilized in the 1980's at 51 percent after a decline from the 55 percent recorded
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In the early 50's (Cohn, JEC.1973; p. 151). Public consumption and administra-
tion has shifted slightly upwards, and thus the formula

C,=kY9 +10 would fit empirical data well if
k,=0.59 and V=O.

C. 0t is determined freely to optimize some utility function or is a residual
Item.

For all the alternatives the following standard specification is suggested re-
lating consumption by sector to total consumption.

C,I=f, :Ds+7i

where J. is some kind of subsistence consumption vector with components that
add to zero (for most countries it, would have positive components for goods
such as agriculture and processed food, negative for car, TV etc.) Sometimes
a population growth factor is applied to J. but since the data base is weak
we have chosen to use as simple a formulation as possible.

5. Defense spending

D, Is to be determined exogenously.
Usually D, = (I+d) sD. where d is an exogenously specified growth rate that

is parametrically varied. Sectoral defense demands are determined as

D,'=diD,.

6.. Trade

Foreign trade is in numerical terms a very small sector in the Soviet economy.
Therefore an extremely simple modeling approach has been used. Net trade by
sector Fig Is determined as a fixed proportion Yf of GNP, Y.. Thus, Fj,=fjYF
where f, in no case Is larger than 0.02.

7. Wasteage

Wasteage is also a very small item, which is determined as a fixed proportion
of Yt.

Thus Wj,=toYs
8. Net investments

Investments are determined as a residual unless consumption is determined as
a residuaL

In that case investments are determined so that a given growth rate of capital
stock is attained. Then NII =r-K, where r is the specified growth rate of capital
stock.

stock. 9. Production function

Xei=F(K,', L,', t) -

where X,' denotes gross production, or

(1-A anj) X,'=F(K,', iJ,w,

where the left hand side denotes-value added.

10. Sectoral allocation of labor

There are two methods utilized to allocate labor between sectors. The first
one used, in all runs but one, assumes a continuation of existing trends.

'The second one, which is used only in a sensitivity analysis to- test the effects
of different allocations of labor among the sectors, assumes an optimal allocation
of labor and capital among the sectors to produce a* given, output mix with as
little capital as possible.
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FIRST METHOD

L,'=L.' (1+g9)' i=3,4

(Trends for labor force in sectors 3 and 4, i.e. agriculture and transport and
communications)

K.2=K. 2
(1+g 2K)'

7?=F,(K?, Li?, t)

(For sector 2, construction, the employed labor is determined from the production
function assuming that capital stock in construction follows a growth trend)

(Labor force in sector 1, industry, is determined as a residual)

SECOND METHOD

Define ij= yL'

... a~~~~~~K,'

Then Li', Ksi are determined by the following set of equations.

'71= 173= 17

Ft (Ks', Lo;, f) =Ys
Then

-4
Kg= KRa

is the minimum amount of capital stock that is needed to reach production
targets YT' with an available labor force Ig.

11. Objective function

In the case that one uses the model as a simulation device one still needs a
criterion function. A proper criterion function regardless of the consumption
function specification could be the growth of GNP. In the optimizing case we
suggest the straight-forward objective function

Eo (1+r),

12. AvaiZability of data and 8implificationa

We have available input-output matrices for 1959, 1966 and in preliminary
form for 1972. These also give the structure of public consumption, private con-
sumption, and investment but not of defense. -However, based on international
comparisons we believe that one can probably, at least with the rather low level
of disaggregation we utilize, take US data as representative for defense.

For capital stock a complete destination-to-origin matrix is available but is
probably affected by the usual statistical problems associated with such matrixes.
For a number of reasons we have-instead chosen to assume that the destination-
to-origin matrix consists of a number of equal rows, that is that the composition
of investment is independent of its destination. The following three reasons
should suffice. - -
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1. By using this assumption together with the assumption of freely shiftable
capital goods between using sectors (the later assumption is not necessary if no
sector shrinks by more than its depreciation rate) one can describe the capital
stock and its development over time by a one-dimensional variable. This simpli-
fies immensely the calculating routines especially if optimizing over time is con-
templated. In fact it would probably have been impossible to program this flex-
ible model within the time that was available without this assumption.

2. The model, as specified, with a general matrix B, would normally, although
not always, be unstable, i.e. some sectors would grow faster than the balanced
growth rate and some would shrink and become negative.

The assumption of uniform capital structure and freely shiftable capital
guarantees stability unless the sum of aggregate private and public consumption
and defense spending grow faster than the GNP in which case total investments
will become negative.

3. Numerical evidence Is that the capital structure by origin is not all that
different for the major sectors, at least not on an aggregate level.

The average values seem to be 60 percent construction, 32 percent machinery
and equipment and 8 percent other.

APPENDIX II

DATA AND ASsUMPTIONs

1. Relationship between the four major sectors and the entire economy

1.1 Capital stock

Total capital stock by Jan. 1, 1974 has been taken as 1082 Bn Rubels (from
.Narkhoz). From the same source productive capital is given as 675 Bn Rubel and
productive capital in the four major sectors, industry, agriculture, construction,
and transport and communications as 625 Bn Rb.

A trend can be clearly seen from Narkhoz time series of total capital stock and
total unproductive capital stock in 1955 prices for the period 1960-73. If total
capital stock is denoted Ko, and total unproductive capital stock up Ku,, then

_ declines by a factor 0.996 each year. This Is equivalent to an assumption
K t.s

that K101 declines by a factor 0.996 each year where Kp,,04 denotes productive
Kp,,,d

capital stock. The two minor sectors, trade and distribution and other branches of
material production have small capital requirements which could be expected to
increase at about the same rate as unproductive capital. Therefore, if capital
stock in the four major sectors is denoted by K,, the assumption would be that

"' declines by a factor 0.996 each year from Its value 1.732 In 1973.
K4,

1.2 Labor force

A historical trend for labor allocation between the four major productive sec-
tors on one hand and the rest of the economy on the other hand can be derived
from labor statistics published in Soviet Economic Prospects for the Seventies
(JEC 1973 p. 520-521).

During the 1950-1971 period 56 percent of the Increment of the civilian labor
force was allocated to the four major productive sectors while 44 percent was
allocated to the productive and non-productive service sectors. We assume a
continuation of this trend slightly modified to 55 percent and 45 percent.

1.3 Production

Total value added in material production Is computed In the model. By def-
inition this has to be equal to the sum of final demand for products produced
in the material sphere.

Data In JEC 1973 p. 124 combined with depreciation data Indicate that at
least over the 1965-1970 period growth rates of GNP and of value added in ma-
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terial production do not differ substantially. This Impression is strengthened
by longer time series compiled by the OER for the Wharton-EFA model. These
indicate that the difference between the growth rates of GNP and of value
added in material production is only about 0.1 percent over the 1960-1973 pe-
riod. Therefore, the assumption used in the model was that the growth rate of
GNP was the same as that of value added in material production.

2. Capital formation

In this context one has to define the links between gross investment, gross
fixed investment and net fixed investment. Investment in stocks is given by
Narkhoz in current prices and average 8.5 percent of value added in material
production. This is then the adopted specification of investment in stocks.

Soviet depreciation rates are inconsistent with time series over net fixed in-
vestment and over capital stock. This suggests that the depreciation rates are
pure accounting concepts used to calculate NMP from value added in material pro-
duction. Nevertheless, increases in capital stock are consistently smaller than
gross fixed investment. The difference would represent capital retirement and
was estimated as a percentage of capital stock from time series over capital
stock and gross fixed investment. The percentage that gave the best fit turned
out to be 2.2 percent.

Data for capital stock in 1955 prices were taken from Narkhoz and adjusted to
1973 price level by multiplication with 1.166 which is the ratio between 1973
investments in 1973 prices and 1973 investments in 1955 prices. Similarly invest-
ment in fixed capital were taken from Narkhoz in current prices

3. Labor force

The following estimate of the increase In civilian labor force over its 1973
levels has been provided by Dr. Murray Feshbach of the FDAD.

TnAx

[Increment in labor force since 1973]
Mfllions

1974 ------------------------------------------------------------ 2.889
1975 ------------------------------------------------------------ 4.797
1976 _________________-- 6.978
1977 ---------------------------------------------------------- 9.140
1978 ___________--_____---- 11.148
'1979 -------------------------------------------------------------…13.113
1980 _________--- 14.944
1981…… --------- -------------------------------------------------- 16.596
1982 ------------------------------------------------------------ 18.075
1983 ________--- 19.387
1984 _________ ---- 20.425
1985 ----------------------------------------------------------- 2L 366
1986 ------------------------------------------------------------ 22.152
,1987 ------------------------------------------------------------- 22.803
1988 ______--- 23.574
1989 ------------------------------------------------------------- 24.349
1990 ------------------------------------------------------------ 25. 170
As earlier stated it is assumed that 55 percent of the increment will be allo-

cated to the four major productive sectors.
Agricultural labor force is projected to decrease by 1.75 percent per year* while

that in transport and communication is projected to grow by 1.5 percent per year.
Capital stock in construction is projected to increase 'by its historical rate 12
percent and the labor force is determined from the production function. Finally,
the labor force available to industry is determined as a residual. In the basic
projection industrial labor force grows by about 2 percent per year.

The base value for the four sectors together is 90.3 Million in 1973. Other
assumptions about e.g. rate of labor release from agriculture might easily be
tested.

*Source: Preliminary projection supplied by Dr. Murray Feshbach of the FDAD.
73-720-76 30
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4. Use of material value added

Cohn (J.E.C., 1973, p. 160) and Bergson give estimates of the proportion of
GNP used for various purposes. One cannot from these figures directly infer
similar proportions for the use of material value added. However, since -value
added in the material sector of the economy represents more than 80 percent of
GNP, the proportions should not differ too much. Treml et al.' estimate invest-
ment and other as 38.9 percent of the material value added and consumption as
61 percent.

Defense is not separately identified but is included partly among consumption,
partly among investment.

Private communication with Treml has indicated one possible breakdown of
defense expenditures. One half of defense resource use could be included in the
investment account. There is an 18 Bn Rb discrepancy in 1972 between stock
Investments and actual increase in stocks of enterprises. This could be inter-
preted as defense and might amount to 5.5 percent of value added in material
production. Additional items of defense expenditures would Include the explicit
defense budget and some part of the science budget. The explicit defense budget
in 1972 was only 18 Bn Rb and the science budget was 7 Bn Rb. Estimates vary
on the percentage of science that should be allocated to defense. Alternatives
mentioned are 50 percent and close to 100 percent. If one assumes that 50 per-
cent of science is defense related and that 80 percent of the defense budget and
the science budget represent a burden on material production, then about 5.5
percent of value added in material production would be defense included with
consumption in the I-0 table.

Assuming that the "investments and other" item in the input-output table also
Includes the waste, the use of value added in material production would be
distributed in the following way in 1972:

investment-32 percent (of which 3 percent to stocks)
consumption-56 percent
defence-11 percent
waste-1 percent

It should be noted that all these calculations by necessity contain a large
element of guess work and the margin for error especially on the defence seems
to be large. In fact, estimates of the size of the defense have varied between
6 percent and 15 percent of GNP.

The analysis in this section disregards one of the problems usually encoun-
tered when Soviet defence burden is estimated. Shadow pricing of personnel is not
necessary since personnel is not delivered from material production. It is
however easy to check the impact of increasing military personnel requirements
since the model uses total civilian labor force as an Input.

5. Trade and waste

There Is some trade to be accounted for although the Soviet economy is an
unusually closed economy. Since the trade is small in financial terms only very
simplistic assumptions were utilized. Thus we have assumed that net imports
to industry and to agriculture is 2 percent and 0.5 percent respectively of
material value added, while net export of trade and distribution is 2.5 percent
of material value added.8 Similarly wasteage is assumed at 1 percent of material
value added and is assumed to come mainly from the construction sector.'

6. Input-output table

Three six-sector Input-output tables have been available namely 1959, 1966
and a preliminary 1972 matrix (source FDAD) all in purchaser's prices. Usable
input-output matrices in producers prices were only available for 1959 and for
1966. Therefore, the projections have been made In purchaser's prices despite
the distortions that are introduced in this way. The difference between purchaser's

I The Structure of the Soviet Economy, p. 185.
' Thus the share of investment in material value added would be higher than In GNP.

There are other indicators that also point In this direction. An investment share of 33 per-
cent and a share of investments coming from construction of 65 percent is consistent with
the 1973 output from the construction sector. Also one would suspect that the part of in-
vestment that comes from material production is higher than that of consumption.

Tremid P. 185.
'Inferred from Treml and Hardt. p. 72, Treml. p. 216.
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and producer's prices Is due to different allocation of the costs of transportation
and trade and distribution as well as to the impact of the turnover tax. Soviet
data on GVO seem to be a hybrid in that they are in producer's prices but with
turnover tax added. (A. Becker in Soviet Economic Statistics p. 101). Thus the
linking of input-output data with national accounting data and production func-
tions will necessarily introduce some distortion and in fact it appears that the
distortion may be smaller if a purchaser's priced matrix is utilized since the
turnover tax rate seems to be more variable than the input coefficients of trans-
port and of trade into the other sectors.

6.1 The 1973 matrix

The principles listed below have been followed to construct the elements in the
1973 matrix taking into account that the 1972 matrix is still preliminary.

1. If a coefficient fluctuates without a trend and the 1972 value is not far out,
the average value of the coefficient in the 1959, 1966, and 1972 matrices is assumed
to represent the coefficient in the 1973 matrix.

2. If there is a trend the 1972 value is used.
3. If 1972 value is completely out of bounds, the average of 1959 and 1966

values is used.
4. The coefficient agriculture to industry Is subject to special treatment and

set to zero. The deliveries from agriculture to industry are handled outside
the input-output matrix to model more properly the linkage between the growth
of consumption and the growth of agricultural production. This will be further
described in the section on consumption functions.

THE 1973 MATRIX

Transport
and commu- Trade and Other

Industry Construction Agriculture nication distribution branches

t ndustry - 0.4377 0.4992 0.0986 0.2194 0.0877 0.1343
Construction -0 0 0 0 0 0
Agriculture -0 .0013 .2382 0 .0027 0
Transport and communication -. 0544 0 .0106 0 0 0
Trade and distribution -. 0413 0 .0336 0 0 0
Other branches -. 0021 .0117 .0008 0 .0027 0

6.2 Projection of the 1973 matriz

Only the industry to industry coefficient shows a persistent trend that is Im-
portant enough to be Included In the modeling. Thus from 1959 to 1972 this co-
efficient increased by 0.91 percent/year and it is assumed that it will continue
along this trend.

7. Sectorial structure of demand

7.1 Investment

This Is assumed to be 65 percent construction, 27 percent machinery and 8
percent other. Most of the "other" item would be delivered from industry but a
small part will come from agriculture. The small part from agriculture is dis-
regarded and the proportions used are 0.65 construction and 0.35 industry. The
breakdown given in Narkhoz 1973 Is actually 60 percent construction, 32 percent
machinery and 8 percent other but that includes the parts of defense spending
that are included under the investment label. Defense Investments are usually
much more machinery oriented. It would also be hard to explain the volume of
the construction sector If the share of capital formation delivered from construc-
tion is less than 65 percent.

7.2 Defense

Defenge.-Comparisons between the distribution of defense demand In different
countries and at different times shows a surprising stability on the aggregation
level chosen in this model. Therefore we have simply chosen some round numbers
that are close to US and to Swedish data, namely 90 percent from Industry and
10 percent from construction.
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7.3 Consumption, private and public, and deliveries from agriculture to industry

We want to estimate sectoral consumption functions of the following form

ce=Ce+kiC,
where C, denotes consumption goods delivered from sector i and C total con-
sumption from material production. Two sources for consumption data were
available namely JEC 1973 p. 398-401 and the 1959, 1966 and 1972 input-output
tables.

The JEC source does not give the breakdown between direct consumption from
agriculture (unprocessed food stuff) and consumption of industrial goods (in-
cluding processed foods). However, the 1-0 tables can be used to derive the con-
sumption of non-processed agricultural goods deflated to 1968 constant prices by
the price index for agricultural GSP that can be derived from Narkhoz.

The JEC source gives total non-service consumption in 1968 constant prices for
1959, 1966 and 1972 and after deducting the consumption of non-processed agri-
cultural goods, consumption of industrial goods remains as a residual. However,
consumption of non-processed agricultural goods is a very small and declining
item and one may get the impression that agricultural production would be almost
independent of the level of consumption. This would not be true in most economies,
since the consumption of processed foods depends on the level of consumption.
To capture the dependence of agricultural production on the level of consumption
in a standard input-output model, one would have to disaggregate industry into
two sectors; textiles and foods and the rest. With that disaggregation changes in
consumption level would affect the consumption of textiles and food significantly
which in turn has a large input coefficient from agriculture. As this disaggrega-
tion was not possible to make with reasonable efforts we used a different specifi-
cation which also should be able to capture the linkage.

We assume that the input of agriculture to industry is directly related to the
level of consumption and independent of the industrial production volume. Thus
if X4., denotes the input of agriculture to industry and Ca.. the consumption

level we assume that + ks. -Cot for some ki.
But then one can aggregate the direct consumption of agricultural goods, which

is also specified as C,+o.-aYo, and the Intermediate deliveries from agriculture
to industry.

Before the aggregation one of course has to deflate also the intermediate de-
liveries to 1969 prices. Define C" as the sum of private and public consumption
and the intermediate deliveries from agriculture to industry.

Then C'i=aCt. + C' where i denotes the sector number.
After correction for price changes 5 between 1968 and 1972 the following co-

efficlents could be estimated from 1959, 1966 and 1972 data

Industry 1.0164 -31.156
Agriculture -. 2773 32. 277
Other branches -. 032 0

8. Produotion function

8.1 Industry

The following time series were used to estimate production functions for
industry.

For labor the employment series from Narkhoz are multiplied by the annual
manhour per worker estimates produced by Rapawy.

For capital the Cohn estimates of capital stock in industry in constant 1955
prices were used with values per July 1 each year interpolated from his time
series.

5The adjustment of total consumption from 1968 to 1972 prices was easy because for
1972 total consumption In 1972 prices is available from the I-0 matrix while total con-
sumption in 1968 prices is available from the JEC source.
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For output an index of total industrial production compiled by the OER
was made available to us by the Wharton-EFA. This is superior to the Green-
slade-Robertson index published in the JEC 1973 volume in that it includes
military hardware production. There Is not that much difference however
between the OER and the Greenslade-Robertson indices, and production function
estimation on the Greenslade-Robertson index would probably have yielded
similar results. However, the difference is larger between the OER series and the
Weitzman hybrid index.

Two types of production functions were estimated, namely
1. Cobb-Douglas with time-dependent Hicks-neutral technical progress

Ye=A *ef(t)dtK . Kto.L,-
where

Estimated parameters:

A= 0. 9325 A.= 0. 0412 y= 0. 1053 a= 0.5126
(0. 0188) (0. 0218) (0. 039) (0. 0905)

R2=0. 9963 D- W=1. 18

2. CES with Hicks-neutral technical progress

Yg=A-ex.[SK-t+ (1 -)L-t]

Estimated parameters:

A=0.9763 8=0.7974 t=0.976 X-0.00451
(0.0159) (0.0619) (0.152) (0.0078)

R2 =0.9983 D-W=1.32

All time series are 1950-72 and are indices with 1950 values 100.o.

8.2 Agriculture

Estimates on time series over aggregated agricultural production have not had
much success mainly because of the high correlation between capital growth and
time. This means that it is hard to separate the effects of a productivity change
from those of a capital stock change and there is usually a very high correlation
between the productivity growth factor X and the capital share a. Fortunately,
there are disaggregated data available. Production, capital stock and labor are
available for selected years for the state sector, the kolchoz sector and although
with doubtful reliability for the private sectors in H. J. Wagner. ' There has been
a radical difference in the treatment of these three sectors and if one assumes
that the production functions for the three sectors can be written

Yj,=AjKjita*L1-a-eXt

then the following estimate Is derived

A ..=1.097 AkI=0.989 Apt,=2.243
(0.058) (0.026) (0.059)

a=0.298 q=0.005 R2=0.948
(0.063) (0.004)

e Cobb-Douglas with time-independent Hicks-neutral technical progress did not fit the
data well.

I Osteuropa Institut Mfichen, Forschungsbericht 1978, p. 45-77.
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The capital elasticity is fairly reasonable considering the low values that have
been found by others. It is not as high though as the 0.45 found by the Wharton-
EFA in a much more complex specification.

8.3 Construction

We failed to estimate a reasonable production function with acceptable vari-
ance in parameters with capital and labor as the only explanatory variables.

Therefore we adopted a production function estimated by Wharton-EFA with
inputs of construction material as the additional explanatory variable. Then we
assumed that inputs of construction material would continue to grow at .6%/year
or the rate recorded during the last few years and the following production
function resulted

Yg=A -c' *K"LA

where X=0.0148, a=0.066 and p=1.0767

R' = 0.999 D-W = 2.71

The sample period was 1958-72, the time series used were:
for output-index of state construction (Narkhoz)
for employment-Rapawy-75
for capital-Narkhoz

8.4 Transport and Communication

The following time series were used to estimate a production function for
transport and communications.
For output-an output Index for transport and communications constructed by

Mr. Green of the Wharton-EFA using Kaplan's methodology.
For labor-an employment series compiled by Rapawy.
For capital-time series from Narkhoz.

A Cobb-Douglas production function with Hicks-neutral technical progress of
the following form was estimated.

Y = A * i L.,'-

with the following parameters resulting

A= 1.047 X,= 0.0233 a= 0. 574 R2=0. 997 D-W=1. 302
(0. 017) (0. 0115) (0. 238)

8.5 Adjustment of the constant factor

For all the production functions the constant A Is adjusted so that the 1973
output is exactly produced with 1973 inputs of capital and labor.
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I. PROSPECTS FOR TECHNOLOGICAL PROGRESS

The structure of the Soviet economic system was designed with a
particular strategy of industrial growth in view. That strategy was
the maximal rate of mobilization of labor and capital into industrial
production. The structure adopted was that of centralized economic
planning, and the historical record supports the conclusion that it was
a reasonably successful structure. It enabled the Soviet government to
generate very high rates of investment, to manage the transfer to un-
paralleled millions of workers from agriculture to industry, and to at-
tain an impressive rate of economic and industrial growth during the
first 35 years of the plan period.

However successful that growth strategy had been in the past, its
appropriateness to the conditions of the present-day Soviet economy
has been increasingly called into question by the Soviet leadership. The
principal stimulus to reconsideration is, of course, the decline in the
rate of the growth that dates from about a decade ago. The Ninth Five
Year Plan set a target annual growth rate of 6.7 percent, but the econ-
omy managed to achieve a rate of only 5.1 percent. The Tenth Five
Year Plan l now sets the target at the annual rate of 4.4-5.1 percent,
which is unprecedently low for the USSR.

II. DEMISE OF THE CLASSICAL GROWTH STRATEGY

In addition to the concern that the classical growth strategy is not
working as well as it did in the past, there is evidence that it is be-
coming increasingly difficult to implement that strategy on the same
levels as it was implemented in the past. The signs of that difficulty
are evident in the pages of the Tenth Plan. The annual increase in the
supply of labor is expected to diminish during the next five years, con-

Brandeis University and Russian Research Center, Harvard University.
1The Tenth Five Year Plan refers, in this paper, to the "Basic Guidelines for the

Development of the National Economy In 1976-80," In Pravda. March 7, 1976. as trans-
lated in the "Current Digest of the Soviet Press," vol. XXVIII, Nos. 15, 16, and IT
(3May 12.19. and 26,1976).
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tinning a trend that has been operating for some time. Hence if
nothing else changed, the rate of growth would be expected to decline
on that account. Moreover, the agricultural sector no longer contains a
large reservoir of labor that could be drawn off into industry to main-
tain the growth of the industrial labor force, as had been the practice
in the past.

The classical strategy could nevertheless be maintained if the rate
of investment could be augmented sufficiently to offset the decline in
the growth of the labor force. Far from increasing, however, the
growth rate of investment is also expected to decrease during the next
5 years, and by an astonishingly large amount. Capital investment,
the volume of which grew during the last 5 years at the annual rate
of 6.9 percent, is scheduled to grow during the next 5 at only 4.4-4.7
percent. Since the growth rate of investment has been declining for
some time, though not at this sharp rate, the growth rate of the capital
stock must be expected to decline as well.

Unlike the growth rate of the labor force, which is determined
largely by demographic factors that are outside the control of the
government, the growth rate of investment is a policy decision of the
government. The decision to reduce the growth rate of investment re-
flects the pull of other claimants on the nation's output, particularly
defense and consumption. The Tenth Plan reveals very little directly
about the government's intentions with respect to defense expendi-
tures, but there are a number of indications of the pressures upon the
government to maintain consumption. Among the "basic tasks" set
forth for the next five years is the intention "to increase the incentive
role of pay and the dependence of each worker's income on his per-
sonal labor contribution."

The classical growth strategy was originally designed for a society
in which levels of living were extremely low and the coercive appa-
ratus of the state was overpowering. While monetary incentives have
been employed since the inception of the plan period, in the conditions
of the time relatively small annual increases in consumption levels
were thought to be adequate to the task. Labor discipline was main-
tained by such coercive means as imprisonment for excessive absen-
teeism or lateness to work. With the diminution of the extent of co-
ercive controls following the end of the Stalin's rule, the incentive
system was obliged to bear a greater burden in controlling the be-
havior of the labor force. The smaller the stick, the larger the carrot
has got to be. And indeed, per capita living levels have been increasing
steadily in the past two decades, following a long period in which
they were virtually unchanged. The shift in the relative importance
of coercion and incentives may well have been the beginning of the
decline in the potency of the classical growth model, although it was
probably not recognized as that at the time. For when the population
becomes accustomed to expect increases in income as the reward for
effort and risk-taking, the regime is increasingly constrained in the
extent to which it can channel resources into investment instead of
consumption. The Polish food riot of 1970 is widely regarded as the
event that drove home to the leaders of the U.S.S.R. the limits within
which they now have to operate in deciding on the distribution of out-
put between investment and consumption.
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The pressures for increasing consumption are compounded by an-
other feature of recent economic policy that finds sharp reflection in
the Tenth Plan-the accelerating development of the Eastern regions
of the U.S.S.R. The document specifies that the Eastern regions are
to provide "the entire five-year-plan increment in the extraction of
petroleum and gas and in aluminum production, more than 90 percent
of the increment in coal extraction, roughly 80 percent of the incre-
ment in copper production," and so forth. To provide the labor to
man these extensive increases in production facilities, the govern-
ment will have to continue the process of inducing large numbers of
workers to leave their homes and migrate to the cold and relatively
underdeveloped frontier communities scattered throughout Siberia.
To attract the required labor force, the government has found it neces-
sary to pay the moving costs of workers and their families, and to
offer premium wage rates, substantially higher than those in other
parts of the country. Thus, to the general increase in the consumption
requirements of the population, there has been added the supplemen-
tary consumption requirements of inducing the labor force migration
to the East. That supplementary cost itself is now to be further in-
creased. The Tenth Plan provides for the introduction of "length of
service pay increments for workers and office employees in the regions
of the Far East." The reason for this new measure is that high as
the premium wage rates have been. they have not been sufficient to
compensate for the harsh frontier living conditions experienced by
the migrants, and many of them returned to their original homes
after their first contract was ended. The length-of-service increments
should help to hold some of the migrants in their jobs for a longer
period of time, but it represents one more obligation assumed by the
government to provide the necessary flow of consumer goods.

TII. TOWARD A NEW GROwTiH STRATEGY

The signs of the growing ineffectiveness of the classical growth
strategy began to emerge toward the end of the nineteen-fifties. At
about the same time there began to develop in the West a body of eco-
nomic research that called into question the foundations upon which
that strategy had been built. The classical strategy sought to promote
economic growth by bringing into production each year larger and
larger quantities of the factors of production-land, labor, and cap-
ital. That method of expanding output had, of course, always been
practiced by nations that had experienced economic growth. It had
always been known, however, that the economic growth of nations was
due not onlv to the annual increase in the quantities of the factors of
production but also to the steadv improvement of their qualitv; and
particularly by improvement in the quality of the materials, equipment
and technological processes: that is, by technological progress. What
was new in the research referred to was not the fact that technological
progress had always accomplished factor-of-prodiction increases, but
the discovery that technological progress accounted for a much larger
proportion of the growth that had been achieved than had previously
been imagined, and that factor-of-production increases were a less
important source of growth than had been thought. The discovery was
followed by a veritable explosion of research designed to measure the
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contribution of various forms of technological progress to economic
growth and to understand the social and economic forces that promote
technological progress.

The general conclusion of Western research on Soviet growth is that
technological progress has proceeded considerably more slowly there
than in the advanced capitalist countries. In the period 1950-1962, for
example, in the United States and in all the countries of Western Eu-
rope technological progress was a more important source of growth, and
in many cases much more important, than increases in labor and cap-
ital inputs. In France technological progress was the source of 79 per-
cent of the achieved growth of output, while in Italy and Norway it
accounted for 78 and 77 percent. In none of the major countries did it
fall below 50 percent. In the USSR, by contrast, technological prog-
ress accounted for only 42 percent of the growth of output during that
period. The USSR alone depended on the classical growth strategy-
additions of labor and capital-for over half of its economic growth.2

The new appreciation of the significance of technological progress in
the promotion of economic growth offered the Soviet leaders an alter-
native strategy to the increasingly less effective classical strategy. If it
was no longer possible to generate new annual supplies of labor and
capital at the rates of the past, the rate of economic growth need not
decline if the rate of technological progress could be increased. That is,
growth would be generated not primarily by more and more machines
but by better and better machines. Quality of inputs would substitute
for quantity, with no less output resulting, it may be hoped. The clas-
sical Soviet growth strategy would be replaced by what may be called
the modern strategy.

About a decade ago the Soviet literature began to devote growing
attention to the analysis of what is called the scientific-technical revolu-
tion. Official pronouncements began increasingly to stress the impor-
tance of technological progress in the management and planning of the
economy. The Tenth Five Year Plan is the capstone of this trend. Mr.
Kosygin has referred to it as the Plan of Quality, a formulation that
has been widely picked up and used to encapsulate the main thrust of
the plan.

How does one implement a strategy of accelerating technological
progress beyond the rates achieved in the past? Two approaches may
be identified. One is to import large quantities of foreign technology in
those fields in which it is most superior to domestically produced tech-
nology. The other is to find ways of augmenting the domestic rate of
technological progress beyond that achieved in the past. Both ap-
proaches have in fact been adopted.

IV. THE ROLE OF IMPORTED TECHNOLOGY

The import of advanced foreign technology is, of course, the foun-
dation of the policy of detente. In view of the wide publicity given to
this policy in the West, it is remarkable how little reflection one finds
of it in the text of the Tenth Plan. The plan does call for "measures
aimed at the broader participation of the Soviet Union in the inter-
national division of labor and at enhancing the role of foreign eco-

2 Paul R. Gregory and Robert C. Stuart. "Soviet Economic Structure and Performance"
(New York: Harper & Row. 1974). p. 389. The percentages reported here were obtained

by dividing "output per unit of combined Input" (column 5) by "output" (column 1).
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nomic ties in the accomplishment of national economic tasks and the
acceleration of scientific and technical progress." It foresees an increase
of foreign trade turnover by 30-35 percent, and calls for measures to
improve the efficiency with which foreign economic ties are conducted.
One does not get the impression that the import of foreign technology
is the dominating approach adopted by the Soviets for implementing
the new strategy of economic growth.

If that is indeed so, the Soviets have probably made a wise choice.
Foreign technology can certainly make a contribution both to the level
of Soviet technology and to the rate of growth. All countries gain from
trade based on comparative advantage. The Soviets as well as the other
centrally planned economies have tended to "undertrade", in the sense
that their volume of trade has been less than that of market economies
at equivalent levels of economic development.

They have sought to produce by their own effort a much larger
range of products than have market economies, and as a consequence
they have denied themselves some of the benefits of the international
specialization of labor. Even if the technological level of Soviet pro-
duction were on a par with that of the advanced capitalist countries, it
would have paid them to import more than it was their policy to do
in the past. The growing volume of Soviet trade with those countries
is therefore bound to provide the Soviets with benefits in the form of
the gains from trade that they had formerly foregone. Imported tech-
nological equipment will also contribute to the general elevation of the
quality of the Soviet capital stock and therefore to an increase in the
rate of technological progress.

It is nevertheless to be doubted that as an approach to the adoption
of the new growth strategy, the import of foreign technology could
prove to be satisfactory. If the domestic economy should remain no
more capable than in the past of generating its own technological prog-
ress, it is hardly likely that the economy could generate in the future
the rate of technological progress required by the new growth strategy.
For one thing, the economy is so large that the overall impact of im-
ported technology is likely to be marginal. The overwhelming propor-
tion of the nation's annual increments in capital equipment will have
to be of domestic manufacture. Hence unless the general level of do-
mestic technology improves, the contribution of technological progress
to overall growth is likely to remain small. Secondly, the technology
of the advanced capitalist countries is adapted to the level of tech-
nological and managerial skills and knowledge of their own or of
equivalent countries. Unless the broad level of technological and man-
agerial skills and knowledge in the USSR attains that level, the im-
ported equipment is likely to operate at a lower level of productivity
than is found in the host country, thus losing some of the gains from
trade.

But third, and most important, a country that relies on imports for
a broad range of its advanced technology cannot expect to project
itself by that means into the ranks of the leaders in the generation of
new technology. Particularly in the fields of the most advanced and
rapidly changing technology, the lead times are such that by the time
a new enterprise outfitted with imported equipment is in full produc-
tion, that equipment and its products have already begun to obsolesce.
In short, the import of foreign technology cannot serve as a substitute
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for a technologically innovative economic system. Only the second ap-
proach, the augmentation of the domestic innovativeness of the econ-
omy, can provide a suitable basis for the new strategy of economic
growth.

V. ORGANIZATIONAL STRUCTURE

In all systems, social no less than physical, the structure bears a
certain relationship to the functions that the system performs. If an
engine is designed to attain a maximum speed, a certain structure is
appropriate; but if it is designed to minimize fuel consumption, a dif-
ferent structure would be employed.

The function that the Soviet economic system was designed to sup-
port was the classical strategy of economic growth. The structure that
was designed for this purpose was that of centralized economic plan-
ning. Now the system is being called upon to perform a different
function, to generate a high rate of technological progress. The old
structure, however successful it was in supporting the function for
which it was designed, is simply not well designed for carrying out the
new function. If the Soviets are serious about shifting to the new
growth strategy a new economic structure will have to be designed,
appropriate to the new task. The process of economic reform, initiated
by Mr. Khrushchev, is the term applied to the search for this new
economic structure.

The Tenth Plan is replete with references to the importance of ac-
celerating the rate of technological progress and of improving the
effectiveness of the R. & D. (research and development) institutes and
the other organizations whose work is crucial to that goal. Section VII
of the Plan, for example, which is titled "The Development of Sci-
ence", proposes "to increase the efficiency and improve the quality of
scientific research.* * * To accelerate the introduction of scientific
achievements in the national economy.* * * To improve the system of
management of research and design organizations and the planning
and financing of scientific research." These are statements of aspiration,
however, and not programs. The Plan does, however, allude to a num-
ber of specific reforms in economic structure that are designed to help
attain those aspirations. The question is whether they are equivalent
to the new type of economic structure that is required to support the
new strategy of promoting growth through technological progress.

Soviet analysts have devoted a great deal of attention in recent years
to the subject of technological innovation. The obstacles to innovation
have been discussed fairly candidly in the published sources and we
have a reasonably firm understanding of where the problems lie. They
may be grouped into three categories that constitute the basic struc-
tural elements of the economic system; organizational structure, price
structure, and the structure of incentives.3 Each of these three ele-
ments exerts a strong influence on the kinds of decisions made by So-
viet managerial officials as they conduct the daily business of the
production units for which they are responsible. The crucial decision
with respect to technological progress is the innovation decision-
whether to introduce a new product or process, or to continue produc-

5The following analysis of the relationship between economic structure and innovative
performance relies heavilv on Joseph S Berliner, "The Innovation Decision in Soviet
Industry" (Cambridge: MIT Press, 1976).
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ing an established product by means of an established manufacturing
process. The general problem with the old economic structure is that
it gave maximal encouragement to decision makers to favor established
products and processes, and to discriminate against innovations "as
the devil shies away from incense," in Mr. Brezhnev's words.4

The nature of the anti-innovation bias may be illustrated in the case
of each of the three elements of economic structure. Consider first the
organizational structure of the economy, which refers to the kinds of
organizations (enterprises, R. & D. institutes, ministries, state planning
committee) that have been established to conduct the nation's eco-
nomic activity, and the range of responsibilities assigned to each of
them. It is the organizational structure that governs the process
whereby the production units receive the inputs of goods and services
required for their production activity and dispose of the products they
produce. Consistent with the principle of centralized economic plan-
ning, the organizational structure is such that the central government
agencies bear the major responsibility for providing the enterprises
with their inputs and disposing of their outputs; in contrast to a mar-
ket economy, for example, in which the enterprises bear the responsi-
bility for carrying out these two functions. The government says to its
enterprises, in effect, "We will give you the things you need with
which to produce, and we will take care of selling the things you pro-
duce. Your job is to concentrate on the task of producing the maximal
output of the things we instruct you to produce." That way of orga-
nizing the inter-enterprise flow of goods and services makes a great
deal of sense in a centrally planned economy, and it deserves much of
the credit for the high rates of output that the economy has achieved
in the past. The trouble with it, however, is that it orients managerial
officials to concentrate on doing those things they have learned to do
well and to shy away from doing new things. Many reasons for this
anti-change bias may be set forth, but two will serve.

First, it is inevitable that the effort to plan centrally the supply of
all the inputs needed by all enterprises cannot be entirely successful.
In fact, it has been done rather badly, and most enterprise managers
regard the problem of getting the supplies they need to be the most
difficult aspect of running a Soviet enterprise. It is perhaps the prin-
cipal reason that enterprises often run into difficulty meeting the pro-
duction targets that are assigned to them. Consequently enterprises
seek out ways of minimizing the risk of failure due to supply short-
ages, like hoarding labor and materials, or producing their own com-
ponents at high cost rather than relying on the uncertainties of sub-
contracting. In view of the centrality of the supply problem, it is
understandable that any decisionmaker contemplating an innovation
will ask how the decision to innovate will affect his supply situation.
Unfortunately, the decision to innovate is likely to increase the inten-
sity of the supply problem. The innovation of new products or proc-
esses often requires the enterprise to use new materials with which it
is not familiar, to be assigned to new suppliers who are not yet famil-
iar with the enterprise's quality requirements and with whom no per-
sonal relations have yet been established. Changes always involve un-
anticipated difficulties, a certain amount of wastage until the new

' Pravda, Mar. 31, 1971.
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technology is mastered, and sudden needs for supplies that could not
have been foreseen a year earlier when the enterprise's supply plan
was first forecast. Hence the risk-minimizing decision is to avoid
changes. Supply problems are minimized by producing the same prod-
uct by means of the same process as long as possible.

The second problem of organizational structure also involves the
matter of supply. The decision to innovate obliges the enterprise to
provide itself with a supply of something that is not required at all by
non-innovators-the supply of R. & D. services. That greatly expands
the range of supply problems with which the enterprise must cope,
and compounds the risk of failure. There are many reasons for the
peculiar set of difficulties associated with the supply of R. & D. serv-
ices, but one has commanded central attention. When the organiza-
tional structure of the Soviet economy was established a half century
ago, it was designed with the purpose, among other things, of avoiding
what were regarded as the wastefulness and irrationality that char-
acterized the anarchy of the capitalist marketplace. One such element
of waste was the commercial secrecy of capitalism, and the consequent
duplication of R. & D. facilities in competing enterprises. The aboli-
tion of private property made it possible to avoid the waste of dupli-
cation and secrecy and to benefit from the economies of scale. The or-
ganizational form that incorporated this view was the establishment
of centralized R. & D. facilities, one for each branch of technology.
All R. & D. work on mining machinery, for example, would be concen-
trated in a single large institute, which would establish a uniform
technological policy for the industry. The new products and processes
developed by that institute would be submitted for approval to the
ministry, which would then assign them to the appropriate enterprises
to be put promptly into production.

Again, this organizational device has been responsible for a good
proportion of the new products and processes that have over the years
made their way through the R. & D. process into final production.
Yet it has long been known that the process suffered from many de-
fects, largely due to the dissociation of the R. & D. institutes from the
producing enterprises. The responsibility of the R. & D. people tended
to end when a new design was officially approved by the ministry;
what happened to it thereafter was the responsibility of the ministry
people and the enterprises. Enterprises, for their part, often found
that the design work had to be redone, because it was originally exe-
cuted without knowing which enterprise eventually would be assigned
the task of first introducing it. The institutes developed an unfortu-
nate reputation of producing shoddy work and enterprise managers
exchanged horror stories of the troubles they ran into after having
been assigned the task of introducing a new technological process de-
signed by the people in the R. & D. institute who had no knowledge of
their own production and technological conditions. In an interesting
analysis of the problem, Academician Trapeznikov concluded that the
central issue was the "monopolistic" nature of the R. & D. organiza-
tions.5

"If scientific and technological monopoly takes shape, the result is
the stagnation of ideas. The customer can only say to the design orga-

I Pravda, Jan. iS, 1967.
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nization, "Please, do at least slightly better." And the monopolistic
design organization will answer, "We can do no better; if you don't
like it, do it yourself !" And the enterprise will have to content itself
with this answer."

If the objective of accelerating technological progress is to succeed,
features of the old organizational structure like these will have to be
changed. The Tenth Plan provides some clues about the kinds of
structural changes that the government is relying upon to accomplish
the desired result. With respect ot the general problem of supply,
the Plan calls for the completion of a program to establish "direct
and continuous ties based on long-term economic contracts" between
suppliers and purchasers of mass-produced commodities. This refers
to an effort to end the past practice in which the suppliers assigned
to an enterprise would be changed frequently and arbitrarily by the
central planners, leading to interruptions in the flow of supplies and
to changes in the quality of materials supplied. The purpose of the
new measure is to introduce greater stability in the flow of inputs and

to reduce the risks associated with supply.
This is to be done by building into the central planning system a

network of long-term planned flows of supplies between specified
suppliers and purchasers, which the central planners are obliged to
honor. The measure may improve the supply situation for enterprises
that require a large and steady supply of a mass-produced commodity,
like an electric powerplant that requires a steady flow of coal. It is
not likely to have much impact on innovating enterprises, particu-
larly in the machinery industry, which do not deal in such mass-pro-
duced inputs to the same extent. Moreover, the very stability of the
direct ties established between suppliers and users may have the effect
of discouraging change. If an enterprise has established a satisfac-
tory long-term relationship with a supplier of a copper part, it will be
relatively riskier to undertake an innovation substituting a cheaper
plastic part for that copper part, especially if the plastics supplier
has already established a set of long-term contracts with large users
of plastics who are most important to his business than the prospective

new purchaser. This reform will provide some improvement in the
supply situation of enterprises producing established products with

the same inputs year after year, but by reducing the degree of flex-
ibility in the system, may actually increase the riskiness of innovation.

The Plan also anticipates the continuation of "work on the devel-
opment of wholesale trade." This passage alludes to a reform that is
designed to introduce a genuine degree of flexibility into the supply
system and may therefor significantly encourage innovation. Under
the old organizational structure the supply system operates by amaterials-allocation method. Virtually all important materials and
equipment are handled by the central agencies of government, who

issue materials allocation certificates to the enterprises that are en-
titled to receive specified quantities of that material or that piece
of equipment. If an enterprise happens not to possess such a certifi-

cate, it is extremely difficult to obtain an allocated commodity legally.
One applies for these certificates during the process of making up

the plan for the following year, based on a guess about what the out-
put targets would be and how much of each type of input would be
required during the year to produce that output.
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It is evident that under such a system, the greater the degree of
uncertainty about the future, the greater the possibility of having
incorrectly forecast future requirements, and therefore of encounter-
ing difficulties in obtaining allocated materials. The system gives
strong support to stability of production, and correspondingly
strongly discourages innovative change. The wholesale-trade reform
is designed to ease the problem of obtaining supplies without the
possession of an allocation certificate. A number of stores and dis-
tribution centers have been established throughout the country that
are stocked with allocated supplies that may be purchased by enter-
prises without having to present official allocation certificates. The
notion of wholesale trade, it should be noted is an extremely radical
one in the Soviet context. It brings the middleman back into the eco-
nomic structure, and conceptually it denies the value of centralized
planning of supply for a certain range of commodities, relying in-
stead on a kind of market. Perhaps that is the reason that this reform
appears not to have gotten very far. The Tenth Plan for the "continu-
ation" of work on this reform, not for its "completion."

With regard to the supply of R. & D. services, the Plan directs the
industrial ministries "to complete the-creation of associations in ac-
cordance with the general plans of management e * *." This instruc-
tion alludes to a massive merger movement first mandated by the
government in 1973.6 Groups of previously independent enterprises
are to be merged into larger corporate organizations called produc-
tion associations. The typical association is a merger of perhaps a
half-dozen to a dozen enterprises in a related line of production. In
most cases the merger is a form of vertical integration. The general
director of the new association, who is often the former director of
the largest of the merged enterprises, has virtually full authority
over the constituent units. The broad objective of the movement is
to improve the efficiency of the inter-enterprise transactions. These
transactions were formerly managed by the ministry and the govern-
ment planning organs, which dealt with each of the enterprises sepa-
rately. Now the ministry and the planners deal only with the general
director, and the latter bears the responsibility for the individual
production and other activities of the merged units. In addition to
the general objective of improving efficiency, however, the' reform is
designed to stimulate technological progress.

To accomplish that, many of the production associations have been
given R. & D. facilities of their own. The most interesting feature of
the reform is that many of the largest of the R. & D. institutes have
lost their independent status and have been merged into associations
along with a cluster of producing enterprises, experimental plants,
and so forth. These mergers are referred to a "science-production
associations." The general director of a science-production association
is usually the head of the merged R. & D. institute.

The science-production association represents the abandonment of
the original notion upon which the organizational structure of Soviet
R. & D. was founded. A substantial portion of all R. & D. is now to
be conducted "in-house," in the manner of the large high-technology
industrial corporations of the capitalist world. Instead of a single all-

See the paper in this compendium by Alice Gorlin.
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union R. & D. institute in each field of technology, which was the
original ideal, all the large corporate associations are to be provided
witt their own R. & D. facilities of varying sizes. By placing science
and production under a single corporate administration, it is hoped
that much of the previous resistance to innovation will vanish and
technological advance will accelerate. The science-production associa-
tion is strikingly similar in structure to the capitalist arrangement,
the putative wastefulness of which inspired the Soviets to reject it a
half century ago.

These organizational reforms upon which the Tenth Plan is based
are by and large in the direction required for an economic structure
that will support the new strategy of economic growth. The question
is whether they go far enough. It is one thing to mitigate some of the
organizational impediments to innovation that characterized theclassical economic structure. It is another to adopt a structure suffi-
ciently hospitable to innovation to support the new function that the
economy is being called upon to perform-to generate a rate of tech-
nological progress equal to that attained by the most progressive
capitalist countries. One cannot be dogmatic about such a forecast, but
my judgment is that these reforms do not get to the heart of the
matter. The central issue is the locus of autonomy in economic decision
making. In the centrally planned economy autonomy must reside pri-
marily in the agencies of government-the Council of Ministers and
the central planning organs.

The producing units correspondingly require relatively little au-
tonomy particularly when the planning system operates well. That
distribution of autonomy works reasonably well when an economy is
undergoing relatively little technological change. The promotion of
change however, appears to require a greater degree of autonomy by
the producing units themselves because of the greater uncertainty in-
volved in the process. The central planners can be counted on to per-
form reasonably well in supplying the enterprise with the inputs re-
quired when those inputs consist of familiar commodities with which
they have had long experience. But the newer the products involved,
the greater the necessity to depend on one's own resources to bring
the innovation to successful conclusion. One needs to work directly
with one's suppliers, to have sources of supply to which one could
turn quickly when required, to be able to drop suppliers who cannot
meet the new specifications required and to seek out other suppliers in
their stead. One must also have direct contact with one's customers,
for unlike standard products, new products require a certain amount
of promotion to overcome user resistance which is to be found in any
economy. One needs control over the technological process itself, and
cannot submit all the many technological choices that have to be
made to the ministry for their approval. The greater the autonomy of
the producing units over their operations, the less the risk involved in
trying something novel, and therefore the greater the willingness to
undertake innovation. But to take on the risks of doing something
new without a corresponding expansion of the authority to accomplish
it is to court trouble.

The organizational reforms discussed above do go some distance
in extending the autonomy of the production units beyond that which
the typical enterprise director enjoyed in the past. But the associa-

73-720-75.31
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tions are still enmeshed in the apparatus of central economic plan-
ning. They will have plans to fulfill, and will be evaluated on the basis
of the success with which they meet their production quotas. All sig-
nificant decisions will continue to require the approval of the central
government agencies. The general manager of a Soviet production
association may preside over a set of operations as large or larger
than the modern capitalist giant corporation. But unlike the latter,
there is no major decision about which he has the final say. The Soviet
organizational structure will continue to manage a certain volume of
"innovation by order" as in the past. But unless the production units
are given a much greater degree of autonomy than is contemplated
during the next five years, with a corresponding diminution of the
scope of authority of the central planners, the organizational struc-
ture will continue to bias management generally against change.

VI. PRICE STRUCTURE

Organizational structure is but one of the elements of economic
structure that influences the decision to innovate. But it is not the only
one. A second is the structure of prices. The organizational structure
may be such as to cause the introduction of new products to be very
risky to the innovator. But if the price of that product is very high
relative to that of an older product, managers may nevertheless be in-
duced to take the risk. The people who manage Soviet industry are
not, after all, allergic to risk-taking; they would not have sought out
such jobs if they were. But they are sensible men, and when they must
choose between a fairly certain alternative like continuing the pro-
duction of a familiar product, or a risky alternative like undertaking
the production of a new one, they must have some assurance that if
they succeed in the latter, the reward will be worth the risk they bore.
One such reward is the profit that the enterprise earns. The higher the
price of a new product relative to that of the older one, the greater
the potential profit from product innovation.

In the classical economic structure, however, the people who set the
prices of products do not distinguish new products from old. All prod-
ucts are priced by adding a standard profit markup to the average
cost of production. This principle of determining prices was derived
from Marx's labor theory of value, which was interpreted to mean
that in a socialist state it is proper that a product which contains, say,
twice the labor content of another should be assigned a price twice that
of the other. Assuming that the average cost of production is a satis-
factory approximation of the labor content of a product, the principle
of cost-plus-standard-profit became the approved basis of product
pricing generally.

When economists began a decade ago to study critically the effect
of various elements of economic structure on innovation, it was
quickly discovered that that principle of pricing exerted a strong dis-
criminatory effect against product innovation. Suppose an enterprise
introduces into production a new model of a tractor that costs the
same to produce as an older model but is twice as productive. Since
the average cost of production is the same, the new tractor will be
assigned the same price as the older one. All the benefit of the tech-
nical advance is therefore captured by the purchaser of the new trac-
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tor and none by the innovator. The innovator who bore all the risk
and who exerted the additional effort required by the innovative proc-
ess gains nothing. He would have been better off had he simply con-
tinued the production of the older model.

This discriminatory effect of the pricing principle on product in-
novation led to the recommendation that new products be exempted
from the general pricing rule. In particular, they should be assigned
a price higher than the normal cost-plus-standard-profit, so that the
innovator could enjoy a higher profit rate for his pains and thus share
in the gains from the technical advance. At first this proposal met with
considerable opposition on ideological grounds. It was thought to
imply a denial that labor alone was the source of value, and the intro-
duction of such considerations as utility and productivity into Soviet
pricing was regarded as an anti-Marxist deviation. Good sense even-
tually prevailed over such ideological fundamentalism, and official
sanction was eventually given to the inclusion of productivity con-
siderations into the pricing of new products.

The Tenth Plan takes very brief note of the influence of price struc-
ture on innovation. With respect to prices the Plan instructs officials
"to increase their role in stimulating the growth of the production of
new and progressive items and in improving output quality." But no
new reforms appear to be in the offering. The adoption of "produc-
tivity" in the case of new products, and a variety of other pricing re-
forms in the last decade, have eliminated some of the cruder discrimi-
natory effects of the classical price structure on the innovation deci-
sion. Beyond that, there is a limit to how far pricing policy can be
used to encourage innovation.

Prices are important to the Soviet enterprise for many reasons,
among them their influence on the volume of profit earned. The earn-
ing of large profits is taken to be a sign of successful management and
is therefore a good thing. Profits also play a role in determining the
incomes of management. But they are not the decisive factor in in-
comes. The role of incomes introduces the third and last of the ele-
ments of economic structure to be discussed, the incentive structure.

VII. INCENTIVE STRUC=URE

A great many personal rewards are available to the successful man-
ager: prestige, promotion, various prerequisites of office, and income.
The incomes of managerial personnel consist of the salary plus bonuses
of various kinds which may amount to a third or more of the total
income. The size of the bonuses depends on the enterprise's perform-
ance with respect to the specific tasks for which each one is offered.

In the original structure of the economy there was only one bonus.
Consistent with the requirements of a centrally planned economy, the
bonus was proportional to the enterprise's success in fulfilling its plan.
And in line with the classical strategy of economic growth, it was the
plan target for total value of output that was the prime basis of the
bonus. The bonus proved to be so powerful an incentive, however, that
management tended to stress output at the expense of other facets of
enterprise performance. Production alternatives would be selected
that contributed greatly to the value of output even though they in-
creased production cost unreasonably. To redirect management's at-
tention to these other facets, special bonuses were introduced for vari-
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ous specific tasks, such as reducing average cost of production, reclaim-
ing scrap metal, and so forth. The incentive structure that evolved
consisted of the original basic bonus that was tied to the value of out-
put, plus a variety of other smaller bonuses specified for particular
tasks.

It is an interesting reflection of the dominance of the classical
growth strategy that throughout the classical period no special incen-
tive was introduced for the act of innovation. Bonuses were introduced
for conserving fuel, for producing consumer goods from waste prod-
ucts, and so forth, but none for the introduction of technological
change. Perhaps it was simply assumed that "innovation by order"
was sufficient; that the innovation decision in the centrally planned
economy was the responsibility of the central planners and that the
task of the enterprises was simply to carry out instructions regarding
the introduction of new products or processes. Or perhaps it was not
recognized that the act of innovation competed with the act of produc-
tion and that the manager who concentrated on the latter would
neglect the former.

Whatever the reason, when the demise of the classical growth
strategy turned attention to the possibilities of accelerating techno-
logical progress, it was quickly realized that the old incentive struc-
ture contained a strong bias against innovative activity. The reason is
that the changeover to a new product or a new manufacturing process
always results in a slowdown in the current rate of output. In all eco-
rhomic systems new products and processes involve a period of time
during which various-bugs have to be ironed out, labor has to be re-
trained, spoilage and downtime tend to be higher than normal until
the new equipment is shaken down and labor and management skills
accumulate. Hence the manager who undertakes innovation must ex-
pect a decline in the current rate of output for some period of time. It
may indeed take months or even years, depending on the magnitude of
the innovation, before the new equipment is brought up to its rated
output capacity.

The greater the pressure brought to bear on management to maxi-
mize the current rate of output, the stronger the resistance to innova-
tion. Hence, precisely because the old incentive structure was highly
successful in motivating managers to concentrate on the fulfillment of
their output plans, it proved to be highly discriminatory against
change. Managers would, of course, introduce new products or proc-
esses when instructed to do so by the ministry. But Soviet managers are
masters of the bureaucratic techniques of finding excuses, procrasti-
nating, and dragging their feet on matters that are defined by the in-
centive structure to be of lesser importance. We would often read that
when the production rate was falling behind the schedule required for
fulfilling the output plan, management would pull labor and materials
out of the shop that was engaged in introducing t new product in-
sisted upon by the ministry, and reassign them to work on the main pro-
duction tasks of the enterprise. More important, there was very little
incentive for self-initiated innovative activity at the enterprise level,
which under appropriate conditions could provide a significant inno-
vative thrust in an economy.

It was not until the mid-fifties that a special bonus was first intro-
duced specifically for the act of innovation (fond dlia premirovaniia za
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sozdanie i vnedrenie novoi tekhniki-the bonus fund for the creation
and introduction of new technology). The size of the bonus depends
on the social value of the innovation, which is measured by the reduc-
tion in production costs that the innovation entails. The innovating
enterprise then receives a bonus equal to a certain percentage of the
annual cost savings. An innovation that saves the economy one million
rubles a year, for example, will yield a one-time bonus to the enter-
prise of about 50,000 rubles. That enterprise bonus is then divided
among the persons who are credited with the success in having brought
the innovation to completion.

The original innovation bonus was followed by a number of other
bonuses for various activities related to innovation. The present day
incentive structure is therefore more consistent with the new strategy
of economic growth. The question to be asked is, again, whether the
transformation of the incentive structure has gone far enough. Are
the incentives for innovative activity large enough, relative to the
rewards for other activities, to support fully the objectives of the new
growth strategy?

Detailed quantitative data on the structure of incentives are not
abundant. Some data are available however, on the size of the bonuses
earned for various activities in some individual enterprises. It is clear
that the major source of managerial bonuses continues to be the basic
bonus that is earned primarily for fulfilling the basic enterprise plan
targets. Since innovation continues to have a negative effect on the
enterprise plan performance, the innovating enterprise earns some-
what smaller basic bonuses than the equally well-managed but non-
innovative enterprise. But the former receives a certain volume of in-
novation bonuses that are not available to the latter. It appears, how-
ever, that the overall difference is not great. The special innovation
bonuses are of such magnitude that they do little more than compen-
sate for the loss of some portion of the basic bonus.7

If these tentative quantitative judgements are correct, one must con-
clude that the current incentive structure does not lend very strong
support to the new growth strategy. Consider the manager evaluating
a choice between introducing a new product recently announced as
completed by the R. & D. people, or continuing the production of an
item that has long been part of the enterprise's standard output. If
the enterprise does not innovate, management is highly likely to ful-
fill its plan assignments and to earn the maximal basic bonuses. If the
manager decides to undertake the innovation, he faces the risk that
the product will fail to perform as well as its sponsors in the R. & D.
institute claim, that its cost of production will be higher than fore-
cast, that there will be an indefinite period of shakedown and uncer-
tainty until the production process is fully mastered, that new supply
problems will arise. that the price set for the product by the price
administrators in Moscow will provide for a very small profit, that
the basic production plan targets will not be met for some period of
time. and that his income will therefore decline during that period.
If the innovation is ultimately successful, however, he will receive
an innovation bonus. But after all the risk, effort and energy, he ends
up with an income that is not much larger than he would have earned
had he avoided trouble and stuck to the production of his familiar
line of products.

I For the details of the quantitative estimates, see Berliner, chapter 16. op. cit.
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If this is a fair description of the alternatives presented by the
incentive structure, then all one can sav of the reforms in incentives is
that they have removed some measure of the anti-innovation bias of
the past. But the incentive structure in its present form must still be
regarded as discriminatory against change. What seems to be required
is a set of rewards for innovation that is sufficiently larger than the
rewards available to the competent but minimally innovative man-
ager to make the innovation decision a highly attractive one.

The Tenth Plan alludes to the structure of incentives for technologi-
cal change but gives no clues about any major forthcoming reform.
The task is "To enhance the role of economic incentives in increasing
production efficiency, improving output quality, accelerating scien-
tific and technical progress and improving the use of labor resources."
There is no reference to specific measures, however, that are to be
taken to accomplish that enhancement of the role of incentives in pro-
moting technological progress.

To summarize the discussion, the Tenth Plan is a milestone in the
change in Soviet economic policy from the classical growth strategy
based on increases in factor inputs, to the modern growth strategy
based on high rates of technological progress. Parallel to this change
in the function that the economic system has been called upon to per-
form is a set of changes in the structure of the economy designed to
support this new function. The Plan notes such changes in each of
three fundamental elements of economic structure: organization,
prices, and incentives. By and large, however, the changes noted and
endorsed in the Tenth Plan consist largely of the elimination of some
of the grosser sources of anti-innovation bias that characterized the
classical economic structure. Moreover most of the changes noted
have already been introduced. The exception is the production asso-
ciation merger movement, which has been under way for some time
but is to be completed during the period of the Tenth Plan. With that
exception, the benefits of the cited reforms in economic structure
should already have been reaped, and should have been reflected in
the rate of technological progress attained in the recent past. The
Tenth Plan signals no new initiatives in the reform of economic struc-
ture that might be expected to lead to an acceleration of the rate of
technological progress. Some benefit may be expected from the policy
of importing foreign capital, but that policy cannot substitute for
domestically generated technological progress. The conclusion is that
the abandonment of the classical growth strategy and the adoption
of the new strategy based on the promotion of technological progress
was a positive move on the part of the Soviet leadership. The desired
outcomes from that change in strategy will not be forthcoming how-
ever. unless the fundamental economic structure continues to change
in a direction more consistent with the new function the system is now
called upon to perform.



DEFICIENCIES IN SOVIET INVESTMENT POLICIES AND
THE TECHNOLOGICAL IMPERATIVE

STANLEY H. CORN*

CONTENTS

Page

I. Key role of investment in Soviet economic progress -447
A. Rising dependence upon investment -449

II. Constraining features of Soviet investment policies - -450
A. Sectoral distribution of investment- -_-_-_-_-_-_ 450
B. Technological composition of investment- 451
C. Replacement, depreciation, and capital repair policies -453
D. Capital repairs and investment policy -456
E. Role of financial incentives- - 457

III. Lags in construction completion and equipment installation -- 457
IV. Implications of investment policies for technological advancement --- 458

TABLES

1. Rates of increase in productivity of capital and employment and the
capital-employment ratio - 448

2. Trends in Soviet factor inputs, productivity, and GNP -450
3. Comparative sector distribution of investment -451
4. Technological composition of investment -452
5. Technological composition of industrial investment -452
6. Comparative service lives of industrial assets -455

I. KEY IROLE OF INVESTMENT IN SOVIET ECONOMIC PROGRESS

Anyone even remotely familiar with the teaching of Karl Marx
will readily acknowledge the central role of capital in his theory of
economic development. It is no coincidence that the principal work of
the father of Communist doctrine bore the title of "Das Kapital." In
the Soviet economy, the major laboratory for the implementation
of Marxist theory, capital and investment have been the key ingre-
dients in Soviet economic progress, along with the ability of the regime
to draw upon a vast underemployed manpower reservoir to man its
rapid burgeoning industries.

In the quarter of a centurv which has elapsed since 1950 the annual
average rate of increase in capital stock exclusive of residences in the
Soviet Union has been nearly 9 percent. This rate is considerably
above that of the other major industrial economies, with increases
of about 6.5 percent in Japan and Germany, 4.8 percent in France,
4.3 percent in Italy, and barely 3 percent in the United Kingdom and
the United States.1 Of even greater significance is the degree to which
the USSR has relied upon growth in its capital stock as a source of
growth of GNP. Approximately 45 percent of the combined contribu-

*State University of New York at Binghamton.
1 Laurits Christensen, Diane Cummings, and Dale Jorgenson, "An International Compari-

son of Growth In Productivity, 1947-1973," to be published in proceedings of Conference
on New Developments in Productivity of National Bureau of Economic Research.
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tions of factor inputs and productivity to growth is explained by
capital stock. By contrast the share of capital is only 27 percent in
Japan, 18 percent in the principal economies of Northwestern Europe,
and 25 percent in the United States.2 This heavy reliance on physical
capital for its growth meant that the USSR relied the least of any of
the major economies upon advances in productivity-only 30 percent,
compared with roughly double that proportion for the principal
market economies.

There may well be a causal relationship between the unusually heavy
Soviet reliance on capital investment and its poor comparative produc-
tivity 3 performance. The link between the two measures is the capital/
employment ratio. If the rates of growth of capital stock and of em-
ployment 4 of the seven major industrial economies are compared for
the years under review, the rate of increase of capital inputs relative
to those of employment are high for the Soviet Union compared to
those for Northwestern Europe and the United States, though lower
than for Japan. At the same time the rates of increase in capital produc-
tivity (rate of increase in national income-rate of increase in capital
input) is strongly negative for the USSR, somewhat less so for Japan
and with no meaningful change for Northwestern Europe or the
United States. In Japan's case the negative trend is more than balanced
by a rapid rise in labor productivity, (Table 1), giving that country
a much superior total productivity growth record. As compared with
Northwestern Europe and the United States, it would appear that
the Soviet Union was experiencing diminishing returns to capital
investment because of the disproportionate growth of this factor rela-
tive to that of employment. As compared with Japan, which had an
even higher capital-employment ratio, the USSR exhibited a singularly
inferior total productivity performance. With approximately the same
rates of increase in employment and capital stock as Japan, the entire
difference in their GNP growth rates, 5.4 and 10.1 percent respec-
tively, is explained by productivity performances

TABLE 1,-RATES OF INCREASE IN PRODUCTIVITY OF CAPITAL AND EMPLOYMENT AND THE CAPITAL-

EMPLOYMENT RATIO
[ANNUAL AVERAGE RATES]

Capital-
Employment Capital Total employment

productivity' productivity 
2 productivitya ratio

U.S.S.R. (1950-70)- 3.5 -2.6 1.6 6.4
Japan (1955-68) ------------ 8.0 -2.4 5.5 8.4
Northwestern Europe (1950-62) - - 3.7 0. 3 3.0 3.4
United States (1950-62) - - 1. 9 -0. 3 1. 4 2. 1

' Rate of increase in national income + rate ofi screasein employment.
Rate of increase in national income - by rate of increase in capital input.

' Rate of increase in national income - by rate of increase in combined inputs,
Rate of increase in capital input - by rate of increase in employment input.

Source: Stanley Cohn, "The Soviet Path to Economic Growth: A Comparative Analysis," "Review of Income and
Wealth," March 1976, Table 7.

2Stanley Cohn. "The Soviet Path to Economic Growth: A Comparative Analysis," Re-
vIew of Income and Wealth. March 1978, Table 5. While the time period for the USSR is
1950-1970, that for the Northwestern European economies and the United States Is
1950-62 and for Japan Is 1955-68.

'Defined as Joint factor productivity-rate of growth of GNP divided by rate of growth
of combined factors of employment and capital.

'Defined to Include such qualitative changes In employment as educational attainment
and the age-sex composition, as well as numbers of full-time equivalent employees.

Ibid., Table 4.
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It would appear that Japan has offset the prospect of diminishing
returns to investment, which would be expected to arise from such a
high capital-employment ratio, through rapid technological advance.
The Soviet Union has not been seen to achieve significant technological
gains.

Economists distinguish those advances in technology which are the
fruits of improved productive machinery and plant and those which
reflect more efficient economic organization. The former are termed
"embodied" technology since they involve the embodiment of new
technology in the form of capital investment; the latter are termed
"disembodied." The focus of this study will be upon "embodied" tech-
nology. More specifically, the focus of the discussion will be upon the
relationship of Soviet investment policies and technological advance.
The embodiment concept asserts that technological advance depends
upon the rate of investment. The inability of the Soviet economy to
show such progress, given its unusually high investment effort implies
serious deficiencies in its investment policies. The remainder of the
discussion will examine these policies.

A. Rising Dependence Upon Ilveotrnet

Heavy as it may have been over the past quarter of a century, the
dependence of the Soviet economy on investment for its expansion is a
rising one which is slated to continue its upward trend through the re-
mainder of the decade. As noted in Table 2, the demographic and
structural constraints on possible increases in employment have been
operative since the early sixties. They were recognized in the guide-
lines for the recently completed Ninth Five Year Plan, but their
impact was deferred by drawing marginal workers into employment.
In the guidelines for the Tenth Plan (1976-79), the rates of increase
in employment will continue to be small, a maximum annual growth
rate of one percent. A similar trend has occurred for the capital input,
but in lesser degree. In the Ninth Plan a sharp rise in the incremental
capital-employment ratio was planned, but in actuality was barely half
as high because of the aforementioned higher than planned rises in
employment. For the Tenth Plan the regime has accepted the reality of
resource constraints with a modest growth in employment, and un-
precedently low rates of increase in capital. Even with these modest
capital increment goals, the role of investment is much greater, as noted
by the high capital-employment ratios. As compared with foreign and
Soviet historic experience (Table 1), the emphasis on investment is
without historical parallel, other than in Japanese experience. Thus,
the necessity for technological progress becomes all the more crucial.
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TABLE 2.-TRENDS IN SOVIET FACTOR INPUTS, PRODUCTIVITY, AND GNP

[Annual average ratesl

Factor inputs Capital-
employ-

Employ- Capital Combined ment Produc-
Period ment I stock ' inputs I ratio i tivity a GNP I

1961-65 (7th plan) -2.5 8.6 4.3 3.4 0.6 5.0
1966-70 (ah plan) -1.9 8.3 3.6 4.4 1.8 5. 5
1971-75 (9th plan-plan estimates) ---- 1.0 7.1 2.8 7.1 2.9 5.8
1971-75 (9th plan-actual results) 1.8 7. 8 3.6 4. 3 .3 3.9
1976-80 (10th plan) -1.0 5.5 2.4 5.5 2.4 4.8

1 Estimates of Murray Feshbach and Stephen Rapawy in J.E.C., "Soviet Economic Prospects for the Seventies," 1973
and in preliminary estimates for current compendium. Man-hours of employment.

a Gross fixed capital stock. Tsentral'noe Statisticheskow Upravienie, 'Narodnoe Khoziaistvo SSSR" for 1969-74,
"Izvestiia," Dec. 14, 1975 and Feb. 1, 1976.

a Inputs combined by weights of 0.7 for employment and 0.3 for capital, based on labor and nonlabor income shares
computed from Central Intelligence Agency, "USSR: Gross National Product Accounts, 1970."

4 Rate of increase in capital stock plus rate of increase in employment.
A Rate of increase in GNP divided by rate of increase in combined factor inputs.
' Central Intelligence Agency, the Soviet Economy: "1974 Results and 1975 Prospects," March 1975. Estimates of

author based upon 1975 plan fulfillment results and announcements of 10th 5-year plan noted in "lzvestiia" references
In footnote 2 of this table.

Given the continuing dependence of the Soviet economy upon capi-
tal investment for its expansion, the significance of the efficiency of the
investment process becomes all the more critical. Unless the return on
investment is substantially raised, the relatively modest Tenth Plan
will not be fulfilled. The nearly obsessive concern of the leadership and
planners with technology as a key to further progress reflects deter-
mination to resolve this challenge. However, the mere acquisition of ad-
vanced foreign technology and increased domestic generation of tech-
nology will be insufficient unless certain current investment policies are
changed.

II. CONSTRAINING FEATURES OF SOVIET INVESTMENT POLICIES

Several explanations might be offered to explain the disappoint-
ments of Soviet investment policy: (1) Is the sectoral distribution of
investment funds such that sectors with delayed, low yield returns are
favored? (2) Is the technological composition of investment such as to
emphasize long-lived plant and structures instead of short-lived ma-
chinery and equipment? (3) Are replacement and depreciation prac-
tices of such a character as to discourage rapid incorporation of proved
technology into industrial processes? and (4) What is the effect of
delayed completion of investment projects upon the return from invest-
ment commitments?

A. Sectoral Distribution of Irvvestment
The return on capital differs markedly among economic sectors be-

cause of the varying capital intensities (capital-employment ratios)
and differences in the service lives of capital stock. The lower the
capital intensity and the shorter the life of the assets, the higher will
be the return to investment. The concept of return on capital is often
expressed in the form of its reciprocal-the incremental capital-output
ratio.e Has there been a distinctive sectoral distribution in the Soviet

a See table 2 for comparative rates of return on capital.
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economy of investment which might explain its low capital produc-
tivity? (Table 3.)

TABLE 3.-COMPARATIVE SECTOR DISTRIBUTION OF INVESTMENT

[Percentage of totall

United United
Sector U.S.S.R. France Kingdom Italy Japan State:

Indutr:
191-65 -36.9 36.4 36.7 31.4 32.0 23.8
1966-73 -35.4 32.2 32.4 30.9 27.3 24.8

Agriculture:
1961-65 -15. 4 5.3 3.3 9.0 5.2 4.0
1966-73- 18.1 5.0 2.9 7.3 5.2 3.8

Transportation and communications:
161-65 -9.7 8.2 10.5 8.9 5. 2 7.2
1966-73 -9.7 7.6 12.0 10.0 5. 1 8.5

Construction:
1961-65 -2.7 (') 1.9 (9) 2. 1 (')
1966-73 - - () 1.8 (3) 2.5 (2)

Housing:
196145 18.3 25.8 18.3 30.2 15.1 26.9
1966-73 -16.3 26.9 18.3 31.3 18.0 17.9

Other:'
1961-65 -17.0 24.3 19.9 12.5 27. 2 45. 5
1966-73 ---- --- 17.0 28.3 25.3 12.2 32. 1 42. 0

1 Includes manufacturing, mining, and public utilities.
2Not reported.
a Included in industry.

uIncludes trade, finance, public administration,
SOURCES: Organization for Economic Cooperation and Development," National Accounts, the OECD Countries, 1960-73;"

Tsentral'noe Statisticheskoe Upravlenie, "Narodnoe Khoziaistvo SSSR," 1973.

The sectoral distribution of Soviet investment is distinctive in the
relatively large share devoted to agriculture and the somewhat smaller
share to the housing and largely service-oriented "other" categories.
On balance, these differences neutralize one another in terms of the
impact on an aggregate capital-output ratio.' In other words, the sec-
toral composition of Soviet investment does not explain the prevalence
of an unusually low return on investment. In fact, the net impact would
be in the direction of a lower aggregate capital output ratio.

B. Technological Composition of Investment

The technological composition of investment refers to its physical
and engineering features, particularly to the combination of plant
and structures and of machinery and equipment that are selected to
achieve economical output in particular sectors. Since buildings are
much longer lived than machinery or equipment, improvements in
technology can be more quickly incorporated in the latter type of
investment.

Estimates published for the 19508n for sectoral incremental capital-output ratios for six
different sectors for the United States, Germany, Italy, and the United Kingdom show the
following array of unwelghted sector ratios for all four countries combined: manufactur-
Ing-2.4, utilities-10.1, transportatlon-11.6, agriculture-9.1, housing-46.8, and serv-
lces-3.3. See United Nations, Economic Commasslon for Europe, Some factors in Economic
Groweth in Burope During the 1950's.
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TABLE 4.-TECHNOLOGICAL COMPOSITION OF INVESTMENT

[Proportion of total]

Nonresi-
dential Machinery Ratio of col. 2

Country Residences construction equipment to col. 3

U.S.S.R.:
1960-65 -19.4 51.1 29.5 173.2
1966-73 -17.7 (44.0)51.0 (38.3)31.3 (114. 8)162.9

France:
1960-65 -25.8 29.6 44. 5 66. 5
1966-72 -26.8 30.4 42.7 71.2

Germany:
1960-65 -23. 6 32.9 44. 6 73.8
1966-73 -23.6 33.0 44.3 74.5

Italy:
1960-65 -30.2 19.0 40.2 47.3
1966-73 31. 3 19.1 38.7 49.4

United Kingdom:
1960-65 -18.2 32.8 39.0 84.1
1966-72 -18.3 33.9 37.8 70.9

Japan: 1970-73 -20.5 40.8 38.6 105.7
United States:

1960-65 -25.9 37.7 36.4 104.6
1966-73 21. 6 37.4 41.0 91.2

Sources: Same as table 3. See text for adjustment of Soviet estimates.

The Soviet estimates in Table 4 are not strictly comparable with
those of the market economies because of a definitional difference.
Soviet statisticians classify installation expenditures under construc-
tion, while in the market economy estimates they are classified under
machinery and equipment. Recalculations provided by Soviet econ-
omists permit an approximate adjustment of the Soviet estimates,
which are shown in parentheses in the table.8 Even after appropriate
adjustments, Soviet investments are the most construction intensive.

If residential investment is excluded, then the Soviet reliance upon
construction becomes even more distinctive, as is indicated by the
rightmost column in the table. The propensity toward construction is
even more dramatic if the comparison is limited to industrial invest-
ment, as noted in Table 5.

The unusually high proportion of Soviet investment comprised of
non-residential construction and the correspondingly low machinery
and equipment proportion does not bode favorably for technological
progress or high returns on investment. The principal carrier of new
technology into the productive process is machinery and equipment.
What explanations might be offered to explain this propensity toward
construction intensive investment?

TABLE 5.-TECHNOLOGICAL COMPOSITION OF INDUSTRIAL INVESTMENT

[PROPORTION OF TOTAL]

Machinery and
Country Construction equipment

U.S.S.R.:
196065 -61.4-67.8 32.8-38.6
1966-73 -59.0-61.8 39. 2-41.0

United States:
196045 -25.6 74.4
1966-72 -23.4 76.6

SOURCE: L. M. Smyshliaeva "Struktura kapital'nkh volzhenii i ikh fakticheskaia effecktivnost' " 1970 p. 113. V. Krason-
xkii source reference No. 4 U.S. Bureau of Economic Analysis "Fixed Nonresidential Business Capital in the United States,
1925-73" COM -74-10422 pp. 438-39.

sV. Krasovskit, "The Integral Effect and the Time Factor," Voprosy Ekonomlki, Sep-
tember 1975 and Voprosy Ekonomiki, August 1974, p. 86.
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In part the high construction share is a consequence of the high rate
of investment, which distinguishes the Soviet from the other major
industrial economies, other than Japan. Other things being equal, the
higher the investment growth rate, the higher the proportion of new,
as distinguished from replacement, investment. The construction con-
tent would be much higher in the former category. However, Japan,
with an even higher investment rate than the USSR, has a higher
machinery and equipment component. Another factor is the Soviet
propensity to stress new rather than replacement investment, which
is the topic of the next section. Again, such a policy would increase
the construction component.

Beyond these external influences lies the internal weakness of the
Soviet construction sector. As compared with industrial production,
Soviet construction is less efficient when compared with its counter-
part in the market economies. It is a relatively high cost sector. Ac-
cording to the estimates of Abram Bergson,9 the buying power of the
ruble relative to the dollar in 1955 was about 5 to 1 for producer
durables, but only about 8 to 1 for non-residential construction. This
difference would mean inefficient use of resources in the construction
sector. Furthermore, Soviet economists also depict the particular
shortcomings of this sector. One notes that the prices quoted for con-
struction projects invariably underestimate final costs by 50 to 100
percent. Furthermore, this situation is unique to the construction
sector.'0 Appropriate adjustment of investment statistics to account
for this phenomenon would further raise the construction proportion
of the total. Estimates of construction costs in 1970 indicate a worsen-
ing of the relative inefficiency of the sector."

The inclusion of installation costs under the construction rubric
also has significance for the efficiency of the investment process. Since
construction organizations rather than the enterprises which produce
equipment have the responsibility for its installation, start-up ad-
justments, debugging, and supply of spare parts, this vital element in
the investment process has been entrusted to organizations which do
not possess the technical expertise to handle the task competently.
In addition to its inefficient implementation of the installation proc-
ess, the construction sector also performs miserably in completing
projects on schedule.' 2

From the foregoing evidence it may be concluded that one of the
factors explaining the low return on Soviet investment are the par-
ticular inefficiencies of the construction sector. These difficulties serve
to compound the overemphasis on construction, or more properly
the underemphasis on machinery and equipment expenditure, which
characterizes Soviet investment. In order to understand this propen-
sity we now turn to a discussion of Soviet investment replacement and
depreciation policies.

C. Replacement, Depreciation, and Capital Repair Policies
If the return on investment in the Soviet economy is to be increased

by a more rapid application of new technologies, whether internally
9 National Bureau of Economic Research, International Comparisons of Prices and Out-

put, 1972. pages 165 and 168.
V V Krasovskll, "Social Product and Final Effect," Voprosy Ekonomlki. June 1975, p. 107.

"Central Intelligence Agency, Ruble-Dollar Ratios for Construction (ER7G-10068), Feb-
ruary 1976, p.14.

12 See section on Lags In Construction Completion and Equipment Installation.
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generated or borrowed from abroad, it is not only desirable that the
machinery and equipment share of investment be raised, but that obso-
lescent capital be promptly replaced by new machines which incor-
porate recent proved technologies. Particularly in a period of
manpower stringency the rational course would be to devote more
attention to that type of investment which reduces cost, as dis-
tinguished from that which expands the scale of output. As will be
demonstrated in this discussion, Soviet financial and managerial incen-
tives have been adverse to replacement investment and biased in favor
of new (expansive) investment. Perceptive economists and planners
have been advocating for the past decade or more that the efficiency
of resource allocation would be improved if the ratio of replacement
of obsolescent assets to investment in new assets were higher. A state-
ment by K~osygin reflects official concern for this issue: "immense

additional possibilities for increasing the value of production . . . can
be obtained by improving the use of existing fixed capital in the na-
tional economy ... Before beginning new construction it must be ascer-
tained that the internal reserves of a branch have already been
exhausted and that the construction of a new enterprise is a most
rational course for further development." 13

The guidelines of the Ninth Five Year Plan (1971-75) envisaged
increased emphasis upon investment at existing sites. Over 61 percent
of all investments in productive sectors were to be so directed.14 How-
ever, this proportion was only about a one-half percent increase over
the Eighth Five Year Plan proportion. This theme is being pushed
more emphatically in the guidelines for the Tenth Five Year Plan
(1976-80). For the European regions of the country the vast bulk of
investment would consist of re-equipment and modernization of exist-
ing facilities, with investment in new plant restricted to Asian regions.
In addition, there will be greater sensitivity to equipment obsolescence
in investment decisions.15

The absence of common conceptual definitions prevents a direct com-
parison between the proportions devoted to replacement and to new
investment in the Soviet and U.S. economies. However, there are less
direct indicators which show significant differences in emphasis. In
U.S. manufacturing in recent years there has been about an even divi-
sion between investment in replacement and modernization and in net
expansion.s The previous mentioned Soviet proportion of 617o of
investment at existing sites includes expansion of capacity and capital
repairs.", The extent to which the inclusion of these two concepts
inflates the Soviet proportion relative to that of the United States
cannot be precisely determined. However, it must be considerable, as
capital repairs comprised nearly 21% of all Soviet industrial invest-
ment as recently as 1970.18 If the expansion content is anywhere as
large a proportion, the comparable Soviet replacement and moderniza-
tion proportion would be barely half as large as that of the United

' Planovoe Khozialstvo. November 1972.
I4 Joint Publications Research Service, 'Sovlet Five-Year Plan for the Development of

the U.S.S.R. National Economy for the Perilod 1971-1975, Part II", p. 235.
I Izvestiia, Dec. 14. 1975 and March 2. 1978.

'5Economics Department. McGraw Hill Publications Company, 27th Annual Survey of
Business Plans for New Plants and Equipment, 1974-77. Table II.

17 The capital repair category does not exist In.U.S. Investment statistics or In business
accounting concepts. It refers to major renovating activities to replace defective parts of a
fixed asset. If the purpose Is to Increase the working power of an asset, the term "recon-
struction", not capital repair, Is applicable In Soviet accounting.

Is Iu. Lubimtsev, TslkO vosprolzvodstvo I amortizatslia osnovnykh fondov, 1973, p. 59.



455

States. One Soviet economist has estimated the replacement and mod-
ernization proportion to be approximately a third.:' Another Soviet
economist demonstrates that a considerable portion of reported re-
placement investment consists of used assets transferred from one
industrial ministry to another. If these transfers are taken into con-
sideration, the share of investment devoted to net replacement falls
even lower. In 1973 he estimated that only 8.7 percent of industrial
investment was directed toward replacement in this net context.20 In
order to explain the low Soviet replacement propensity, it is necessary
to examine depreciation and capital repair policies.

Soviet economics journal articles and policy statements with regard
to investment single out low depreciation rates and excessive service
lives as obstacles to technological progress. Not only have depreciation
rates tended to disregard obsolescence, but actual retirement rates are
often only half of these understated depreciation rates.21 Prolonged
service lives are sustained through a high incidence of capital repairs.

TABLE 6.-COMPARATIVE SERVICE LIVES OF INDUSTRIAL ASSETS

[in years]

United States U.S.S.R.Sector 1974 1961-66

Electric power- 20-18 39Oil and gas- 14-16 18Ferrous metals-18 29Non-ferrous metals 14 23Chemicals -11 28M achinery ----------------------------------------------------------------------- 8-12 26Forest products- 10-16 18Construction materials- 14-20 25Textiles and apparel -9-14 28Food - - - - -12-18 28Buildings ---------------------------------------------------------------------- 40-60 80-100

SOURCES: U.S.S.R.- V. P. Krasovskii "Planirovanie i analiz narodnokhoziaistvennoi struktury kapital'nykh vioshenii1970 p. 178.1. Mitiaev "Nadezhdy i normy " "Planovoe Khoziaistvo " April 1969 p. 45 United States-Department oftheTreasury Internal Revenue Service, "Tax Information on Depreciation ' publication 534.

In Table 6 U.S. depreciation rates are based on suggested asset
guidelines prepared by federal- tax authorities. Those for the Soviet
Union are announced charges. The unrealistically long scheduled lives
of Soviet assets are obvious in the comparison. However, in actuality,
replacement rates average about half of the planned rates.22 The cor-
relation between depreciation rates and service lives in 1972 was .929
in the United States and only .395 in the U.S.S.R.23 The combination
of these policies leads to such absurdities as average lives of 90 years
for ferrous metallurgical assets, 70 years in chemicals, 67 years in
machinery, 48 years in light industry, 55 years in the food industry,
and 167 years for electric power installations.24 For computers a serv-
ice life of 50 years was standard until 1974. It has now been reduced
to 10 years.25

"Ibid.
20 A. Shneiderov, 'Vosproizvodstvennye Proportali Kapital'nykh Vlozenll," VoprosyEkonomiki, August 1975, p. 28.
n5 L. M. Gatovekil, Ekonomlcheskle problemy nauchnotekhnicheskogo progressa, 1971,p. 68.
22 L. Mf. Smyshlateva, "Improvement in the Structure of Capital Investment," VoprosyEkonomiki, April 1974, p. 19.
n A. Tsygichko, "Kapital'noe Vozmeschle v promyshlennostl v SSSR I SSHA," VoprosyEkonomiki, October 1972, p. 34.
2 A. Mltrofanov, "Capital Investment and the Renovation of Fixed Assets," PlanovoeKhoziaietvo, July 1967,_p. 37.
= Vestnik Statistiki, December 1974, pp. 53-54
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Such unrealistically low retirement rates mean that enterprises with
aged equipment are high cost producers. In ferrous metallurgy in 1969
labor activity in old plants was a quarter to a third that in new instal-
lations. In rolling mills with old technology, costs were half again as
high as those incorporating new technology. Repair outlays were twice
as high.26

The new depreciation rates introduced at the beginning of 1975 will
partially rectify this self-defeating policy. However, the new rates will
still be far below their U.S. counterparts. Rates are increased by aver-
ages of 14 percent in energy industries, 13 percent in ferrous, 12 percent
in non-ferrous, 17 percent in chemicals, 20 percent in textile and ap-
parel industries, and 46 percent in pharmaceuticals. 2 7

Soviet reluctance to consider new technologies, as exemplified in
underdepreciation, is further compounded by a hesitancy in phasing
out old technologies when new ones are phased in. This is in contrast
to market economy practice in which the high cost old methods are
scrapped as soon as possible.28 Of course, such a policy maximizes pro-
duction capacity, if at high cost. As will be noted in later discussion,
the system of financial incentives is not structured to favor risk bearing.

D. Capital Repairs and Investment Policy

Capital repairs may be defined as major renovating outlays to re-
place defective or worn parts of existing assets. Their purpose is to
restore the assets to full working potential, rather than to increase
productive capability. As such, these expenditures draw upon the exist-
ing state of the arts; they do not utilize new technology. Capital repairs
enable fixed assets to remain operative for what appear in U.S.
experience to be unrealistically long lives. In U.S. accounting such a
concept does not exist in that repair expenditures are charged to cur-
rent cost unless they are major repairs. In the latter case they would
be considered as net investment.

As suggested earlier, the incidence of capital repairs must be high
in order to sustain long service lives. They have become a major claim-
ant on investment resources. By 1970, 20 percent of all investment out-
lays were for this purpose. 29 In 1971-73 they amounted to 60 percent
of all investment for machinery and equipment, exceeding the modern-
ization portion. They absorbed the services of every tenth industrial
worker and every third metal-cutting tool.8 0 In the mid-sixties some
29 percent of the employees of the machinery sector and an eighth of
the sector's output was used for repair purposes.31

Soviet practice also reflects the excessive use of capital repairs to
postpone retirements. In the middle and late sixties for industry as a
whole capital repairs exceeded retirements by 90 percent. 32

m L. Kitiaev, "Nadezhdy I normy," Planovoe Kbozialstvo, April 1969, p. 46.
"7 M. Zavalishchin, A. Masal'skii, "Novye edinlye normy amortazatsionnykh otchislennlt,"

Planovoe Khoziaistvo. November, 1974. p. 65.
28 Jirl Slama and Heinrich Vogel, "On the Measurement of Technological Levels for the

Soviet Economy," Forschungsberlcht 1974, Osteuropa Instltut, 1975, p. 141.
29 lu. Lubimtsev, op. cit., p. 56.
So A. Shneiderov, op. cit., p. 34.
n' K. Vlnogradov, "Problems of Rationalizing the Organization of Capital Repair Equip-

ment," voprosy Ekonomiki. August 1965, p. 13.
32 A. Tsyglchko, op. cit., p. 32.
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E. Role of Finandial lwnentive8

The pattern of financial incentives contributes toward the propensi-
ties of low retirements rates, high capital repairs, and disinclination
toward modernization of existing assets. As noted in Table 6, Soviet
service lives are much longer than those in the United States. Actual
retirement rates were observed as being much lower than these con-
servative depreciation rates assumed. Not only have Soviet deprecia-
tion rates been too low, but the proportion of the amortization deduc-
tions, accompanying these depreciation rates, earmarked for capital
repairs has averaged around a half over the past decade. 3 Within the
deficient proportion reserved for replacement, only 30 percent was
directed toward modernization in 1973, the rest being used for new
investments

The new depreciation rates and service lives norms introduced at the
beginning of 1975 are intended to rectify these deficiencies, but they
proceed cautiously, as noted earlier. The proportion of the higher
amortization deductions directed toward capital repairs has been
reduced from around half to 40 percent. For machinery and equip-
ment the reduced proportion is somewhat larger-around 15 percent-
while that for buildings and structures has been increased to bring
programmed norms into accord with actual experience. Within the
amortization share remaining for net investment, the modernization
proportion has been raised around 18 percent.""

III. LAGS IN CONSTRUCTION COMPLET10N AND EQUIPMENT
INSTALLATION

The aforementioned policies of investment choice and investment
financial incentives are the principal factors explaining the incon-
sistency between investment policies, and the official imperative for
technological progress. These basic deficiencies are compounded in
their impacts by chronic delays in meeting construction completion
and equipment installation schedules. The Soviet term for this phe-
nomenon is "unfinished construction," referring to construction and
installation work beyond the initial stages, but not finished to the point
of permitting use of the assets. Included within the concept is equip-
ment in the process of being installed or actually inplace in uncom-
pleted structures. 3 6

To the extent that investment resources are immobilized and in-
capable of yielding capital services, the embodiment of technology
into the production process is further delayed. Official estimates for
the mid-sixties show that the total elapsed time between project ini-
tiation and full scale production averages 7 to 8 years for large enter-
prises and, for some, as much as a dozen years. Foreign projects of
similar nature required only about half as much time.37 Not only was
the process of construction and equipment manufacture and installa-

IaTsentral'noe Statisticheskoe Upravienle, Narodnoe Khozialstvo v SSSR 1973 Godu,
P. 777.

A. Schnelderov, op. cit., p. 31.
as i. Zavalishchin and A. Masal'skii. op. cit. pp. 60-62.
so B. Savin and I. Sher, "Uncompleted Construction and Ways to Curtail it," Finansy

Sq9R. March 1959.37V. P. Krasovskil, Planorovanie I analiz narodnokhozialstVeiml stfuktutY kapital'nykh
vlozhenii, 1970, p. 49.

73-720-76-32
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tion unduly prolonged, but the break-in time for completed projects
was too lengthy, averaging 2 to 4 years.

A pilot study comparing total elapsed time for building of thermal
electric generating plants showed the average for the United States
was 41/4 years, while the average for the USSR was 11 to 15 years.3s
In addition, there were also cost overruns which averaged some 47
percent.

In industrial investment, the ratio of uncompleted construction to
total investment in the USSR is about double that for the United
States. 39 The actual completion time in the Soviet Union ranges from
20 to 100 percent above the standard set by Gosstroi. Throughout the
recently concluded Ninth Five Year Plan the ratio of uncompleted
construction to total state financed investment has averaged around
77 percent. a deterioration over the previous two plans.40

The goals of the Ninth Plan explicitly sought to ameliorate this
seemingly chronic problem, but to no avail. Actual completion times
averaged double planned norms. Even these reduced norms were still
excessive in that they exceeded actual foreign construction experience.
Similarly the goals for mastering completed projects fell short by
some 50 percent."1 In. 1973, the leadership attempted to rectify this
problem by sharply reducing new investment starts in order to con-
centrate on completion of on-going projects. At the same time gross
additions to new fixed capital jumped sharply, thereby greatly shrink-
ing the growth of the unfinished construction backlog. However, in
1974, the chronic propensity reasserted itself. Additions to new in-
vestment returned to a high 7 percent annual rate from 4.6 percent in
1973 and additions to fixed capital fell sharply. The unfinished con-
struction backlog rose once again.42

The Tenth Five Year Plan contains the usual admonitions to reduce
construction time. It seeks to implement this aim by lowering the av-
erage annual investment growth rate from 7 percent in the Ninth
Plan to only 4 percent in the Tenth. This reduction in new starts will
in turn lead to lower percentage increments to capital stock (Table 2).
This policy combined with the previously stated one of placing greater
emphasis on replacement investment will hopefully substantially re-
duce the chronic large construction backlog. If successful, it would
lead to an increased rate of technological innovation at a lower invest-
ment cost.

IV. IMPLICATIONS OF INVESTMENT POLICIES FOR TECHNOLOGICAL
ADVANCEMENT

During the Ninth Plan there was no shift of investment composition
toward equipment and away from construction. While official data on
the proportion of all capital investment on reconstruction, expansion,
and technological reequipment of existing plant relative to total in-
vestment showed some modest rise, the level obtained in 1974 was not
much ahead of the previous high attained in 1966. It remains to be seen

39 Ibid.. p. 53.
19 Ibid., p. 53.
'° V. Ilin, "Uskorenie stroitel'stva-vlozhenlia narodnokhoziaistvennaia zadacha," Voprosy

Et-onomniki, JanuaryT 1978, p. 2.
V V. P. Krasovsk 1, op. cit.. footnote 10 of text.

4° D. Smelev. "Dynamic Development of the USSR National Economy," Planovoe Khozial.
stvo. MNarch 1975, p. 32.
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if the replacement share increase contemplated in the Tenth Plan can
be realized. This intention will be supported by the new depreciation
guidelines adopted at the beginning of 1975.

Exogenous factors make accomplishment more difficult, but at the
same time, all the more imperative. Continued industrial expansion
in Siberia requires large outlays for new productive plant and over-
head facilities. The necessity to utilize less rich ore deposits requires
construction of more extensive processing facilities. The higher pro-
portion of industrial investment in raw materials, as distinguished
from manufacturing sectors, involves a heavier construction compo-
nent. Finally, the belated decision to, invest in projects which would
alleviate environmental disruption also implies proportionately higher
construction outlays.4 3

If the technical structure of investment is beyond the control of
planners, other key features relating to its composition are not. Par-
ticularly in the manufacturing sectors the bulk of future increases in
production will depend upon replacement of existing assets. This im-
perative will require further measures to induce planners and man-
agers to refrain from prolonging the lives of obsolescent assets through
the traditional resort to large capital repairs and to make them more
conscious of the significance of economic obsolescence in their invest-
ment choices. The new depreciation guidelines and the intentions an-
nounced in the Tenth Plan are steps in the right direction, but are too
cautious in degree. Without their forthright implementation and more
sweeping changes in direction from traditional investment practices,
the high hopes of accomplishment from more rapid adoption of new
technology will be frustrated. It will also be necessary to reduce exist-
ing prolonged construction and installation performance. Technology
offers considerable promise for the Soviet economic future, but must
be supplemented by significant changes in investment policies and
practices.

4 izvestila. op. cit., footnote 15 of text.
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I. INTRODUCTION

The U.S.S.R. is the only major industrial nation in the world that
is self-sufficient in energy and likely to maintain this position for the
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foreseeable future. Furthermore, the U.S.S.R. has become a substan-
tial net exporter of fossil fuels to Communist and non-Communist-
countries. Oil sales to the West are the Soviet Union's largest single
source of hard currency earnings, totaling about $3.2 billion in 1975.
Coal exports to the West-about 8 million metric tons in 1975-earned
about $385 million in hard currency. The U.S.S.R. is in the early
stages of becoming a sizable net exporter of natural gas, although at
the present time it imports more gas from Iran and Afghanistan than
it exports to Western Europe.

Future growth in energy supply depends, however, on successful
development of Siberian resources, as 80 percent of the reserves of
primary energy lie east of the Urals. In the hostile environment of
the northern part of West Siberia the U.S.S.R. is confronted with
difficult petroleum exploration and development problems and has
begun to purchase western equipment and technology to upgrade the
petroleum industry's technical capability.

II. SuMMARY

Domestic production of energy, which accounts for 98 percent of
the U.S.S.R.'s total energy supply, is scheduled to grow at an annual
rate of 5.0 percent in 1976-80, slightly below the rate during 1971-75.
Crude oil will continue to account for slightly more than two-fifths
of total production. The share contributed by natural gas will rise to
almost one-fourth by 1980, and coal's share will decline to just over
one-fourth. Minor sources of energy, including hydroelectric and
nuclear electric power, will account for the remaining few percent.
Although a net exporter, imports-mainly of natural gas-accounted
for 2 percent of total energy supply in 1975; imports will still be of
minor importance in 1980.

Exports of energy probably are expected to grow at about 4.7 per-
cent per year in 1976-80, considerably less than the 7.3 percent rate of
1971-75. The bulk will continue to go to other Communist countries.
Although exports of natural gas will rise sharply, exports of crude
oil and petroleum products will still account for about two-thirds of
total energy exports in 1980. Domestic consumption of energy appar-
ently is projected at about 5.1 percent per year, a slight drop from the
5.2 percent rate of 1971-75. This rate of increase appears to be con-
sistent with the planned overall growth of the Soviet economy in
1976-80.

The U.S.S.R. probably will not be able to meet the ambitious
targets set for oil and gas production in 1980 but it is likely that
lags also will occur in other sectors of the economy thus preserving
the overall balance between energy supply and requirements.

The U.S.S.R. has not as vet released its long-range plan (1976-
90) but forecasts made by Soviet energy experts in the early 1970's
projected energy requirements through 1990 at a growth rate about
equal to the rate now set for 1976-80. These forecasts point to a
further slowdown in the growth of crude oil production, continued
rapid increases in natural gas production, and a slight acceleration
in the rate of growth in coal production. A very rapid buildup in
nuclear energy production probably will be planned for the 1980's,
but its share in total energy supply will still be small in 1990.
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III. PRODUCTION THROUGH 1980

A. Crude Oil

The plan calls for Soviet crude oil I production to reach 620-640
-million tons in 1980.2 This output will require a 4.8 percent to 5.4
percent average annual rate of increase compared with the 6.8 per-
-cent attained during 1971-75. Annual production over the 5-year
period is to increase by 129-149 million tons, about the same as the
138 million ton increment achieved in 1971-75. In 1975 the U.S.S.R.
produced a record 491 million tons o Of crude oil, 32 million tons more
than in 1974. Nevertheless, the original 1975 goal of 505 million tons'
was underfulfilled by almost 3 percent. (See table 1).
TABLE 1.-U.S.S.R.: PRODUCTION OF MAJOR SOURCES OF PRIMARY ENERGY, 1960, 1965, 1970-75, 1980 PLAN

Hydroelectric Nuclear electric
power power

Crude oil' Natural gas Coal' (billion (billion
(million (billion (million kilowatt kilowatt

metric tons) cubic meters) metric tons) hours) hours)

1960- 3147.9 3 45.3 509. 6 3 50.9 Negligible
1965 -' 242.9 0127.7 '577.7 0a81.4 5 1. 4
1970 3 353.0 8197.9 3 624.1 3124.4 0 3 5
1971 - - 3 377. 1 212.4 3 640.9 3126.1 8 4. 0
1972- 3 400.4 3 221.4 0 655.2 0122.9 5 7. 3
197- 3 429. 0 3 236.3 3 667.6 3122.3 l0 11. 7
1974 - 3 458.9 3 260.6 3 684.5 3132.0 " 18. 0
1975 ------------------ 4491 ' 219 '701 09440 020
1975 (original plan) -505 '320 695 '165 6 25
1980 plan - 620-640 7400-435 7 790-810 is 197 12 80

X Including gas condensate
2 Raw coal.
3 U.S.S.R., "Tsentral'noye Statisticheskoye Upravleniye, Nardnoye Khozyaystvo SSSR v 1974 g.," Moscow 1975 p.

215, 220-222.
' Pravda, Feb. 1,1976, p. 1.
5 Estimate,
6 U.S.S.R., "Gosudarstvenniy Pyatiletniy Plan Razvitiya Narodnogo Khozyaystva SSSR na 1971-75 gody," Moscow

1972, p. 98.
7 "Pravda", Mar. 7,1976, p 3
8 "Elektricheskiye Stantsii," May 1973, p. 11; "Teploenergetika". December 1974, p. 10.
9 'Teploenergetika", June 1974, p. 10; "Teploenergetika," December 1974, p. 10.
00 "Elektricheskiye Stantsii", January 1974, p. 2.

1I Ibid., April 1975, p. 13.
52 Ibid., June 1976, p. 3.

The Soviet oil production goal for 1980 appears overoptimistic.
Output probably will approximate 590-600 million tons, a shortfall of
3 percent to 8 percent. Fulfillment depends on rapid development of
West Siberian deposits, and on major improvements in equipment and
technology for oil and exploration, development, and transport-none
of which appears likely in the time allotted.

W0Test Siberia is to provide all of the production increases planned
through 1980. Output is to rise from 148 million tons in 1975 to 300-
310 million tons in 1980, yielding half of national oil production.'
This new Siberian goal is considerably higher than an earlier one
of 230-260 million tons quoted by various oil industry officials. Al-
though West Siberia exceeded 1975 production plans by almost 18

l Includes gas condensate.
2 Pravda, 14 December 1975. p. 2.8 Izvestiya, 1 February 197t, p. 2; the figure includes 9.3 million tons of condensate

(Ekonomika Neftyanol Promyshlennosti No. 1, January 1976, p. 3.
AGosudarstvennyi Pyattletnil Plan Razvitla Narodnovo Khozaystvo na 1971-75 gody,

Moscow. 1972. p. 102.
& Pravda, 14 December 1975, p. 2.
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percent, available data on West Siberia oilfields indicates that peak
production capacity is about 270-290 million tons." Some of these
fields have already peaked, and others will peak before 1980. New
fields are being discovered in West Siberia, but no giant fields have
been found comparable to Samotlor, which has a production poten-
tial of 110-120 million tons. In 1975, the Director of the Main Admin-
istration for the Oil and Gas Industries in Tyumen' Oblast disclosed
that the new oil deposits being discovered in West Siberia are much
smaller than Samotlor. As a result, 7 new deposits must be developed
each year compared with only 16 during the whole of the past 10
years." West Siberian production of about 250 million tons in 1980
appears to be a reasonable estimate.

The West Siberian goal for 1980 may have been raised above earlier
limits because the region exceeded planned output in 1975 and repre-
sented the only major source of substantial increase. Moreover, Soviet
planners realize that many of the major oil fields in the Urals-Volga
region are being depleted rapidly and that ouput from this major
producing area cannot be maintained at present levels during the next
five years. V. D. Shashin, Minister of the Petroleum Industry, ac-
knowledged the depletion problem when he stated that new produc-
tion capacity during 1976-80 will have to average 100 million tons per
year, two-thirds of which is to offset depletions This implies a drilling
requirement to offset depletion during 1976-80 equivalent to that of
the previous 12 years, indeed a formidable task in light of chronic
shortfalls in meeting annual drilling goals.

In recent years the rate of discovery of new oil reserves has lagged
behind increases in production. As early as 1972 Shashin pointed out
that accelerated development of the oil industry after 1975 would be
possible only if new oil basins equivalent to West Siberia could be
discovered and exploited.9 As a result, plans have been made for exten-
sive exploration in East Siberia during 1976-80.10 Given climate and
logistic problems worse than in West Siberia, more complex geological
conditions, and the lack of adequate geophysical equipment, it is un-
likely that East Siberia will make a worthwhile contribution to Soviet
oil supply before the mid-1980's.

Soviet offshore experience thus far has been limited chiefly to the
shallow waters of the Caspian and Black Seas where operations are
conducted from trestles extending from the shore or "man-made
islands". The U.S.S.R. has only 4 mobile offshore platforms (jackups),
all in the Caspian Sea; only one is capable of drilling in water depths
up to 100 meters. Moving into deeper water in the Caspian and Arctic
Seas, or in the Sea of Okhotsk off Sakhalin, will require Western
equipment and know-how. Even with help, only small amounts of oil
could be produced in these areas before 1980.

B. Natural Gas

Soviet plans call for natural gas production in 1980 to reach 400-435
billion cubic meters."' The average annual rate of growth required to

B Geologlya Neftl t Gaza. No. 3, March 1973, pp. 22-28; Organizatslye I Upravlenlye
Neftyanot Promysblennosti. No. 12, 1974. p. 16.

7rada, 11June 1975. p. S.
Neftyanoye Khozaystvo, No. 6. 1975, p. 6; Ekonomicheskaya Gazeta, No. 22, May 1976,P. 4.

9 Geologlya Nefti I Gaza, January 1974.
Sotslallsticheskaya Industrlya, 13 September 1974, p. 2.
Pravda, 14 December 1975.
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meet this goal ranges from 6.7 percent to 8.5 percent, about the same
as the 7.9 percent rate achieved during 1971-75. Annual production
over the five-year period is to increase by 111-146 billion cubic meters,
about 20-50 billion more than in 1971-75. Production of 289 billion
cubic meters in 1975 was almost 10 percent below the original Five
Year Plan target of 320 billion cubic meters and only slightly above
the revised annual'plan for 1975.

The Soviet gas industry has failed to meet production goals for the
past decade largely because of inability to coordinate field develop-
ment with construction and efficient operation of pipelines and gas
treatment plants. In recent years depletion of some large, older fields
in the western part of the country has also been a factor in plan under-
fulfillment. The present plan appears as optimistic as those of the
recent past, and production in 1980 is unlikely to exceed 390 billion
cubic meters.

Fulfillment of the plan depends heavily on substantial production
increases from West Siberia, major improvements in gas production
and pipeline technology, and increased supplies of high-performance
equipment, none of which appears probable. The bulk of new gasfield
development and pipeline construction is to be concentrated in the
permafrost regions of northern Tyumen' Oblast in West Siberia. Gas
reserves here are more than adequate to provide the 87-117 billion
cubic meter production increase scheduled for this region. However, in
recent years, output goals have not been met from producing fields
where difficult climate and working conditions persist. Commercial gas
production at Urengoy, the world's largest gas field. in West Siberia is
not scheduled to begin until 1978,12 but delays are likely in coordina-
tion of development and pipeline construction schedules.

The basic problem of past years-failure to meet pipeline construc-
tion goals because of shortages of large diameter pipe and ancillary
equipment-is likely to continue through the present plan period.
Plans for 1976-80 call for construction of 35,000 kilometers of gas pipe-
line. This is about 2,000 kilometers more than was scheduled for 1971-
75, when the goal was underfulfilled by about 1,000 kilometers. Most
construction is to be of large-diameter, high-capacity lines operating
at 75 atmospheres pressure. A substantial part of the necessary line
pipe, valves, turbines, and compressors will have to be imported from
the West, either by hard currency purchases, or as part of contracts
for delivery of Soviet gas.

C. CodZ

The plan target for coal production of 790-810 million tons in 1980
is slightly lower than the 810-820 million tons forecast for that year
by the Minister of the Coal Industry.'3 Its achievement will require
an average annual rate of growth of 2.4 percent to 2.9 percent during
1976-80. This rate is slightly above the actual 2.3 percent annual rate
of growth in 1971-75 and the 2.0 percent per year in 1967-70. About
nine-tenths of the 89 to 109 million tons increase in output over the 5-
year period is to be obtained in the eastern regions of the country-
chiefly from (a) the Karaganda coal basin in Kazakh SSR, where out-

1" StroBtelnaya Gazeta. 4 February 1976. p. 3.
21 B. F. Bratchenko, U90Z, No. 6, 1971, p. B.
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put is to rise from 92 to 127 million tons, (b) the Kuznets basin in West
Siberia (up from 137 to 161 million tons), and (c) the Kansk-Achinsk
basin in East Siberia (up from 25 to about 40 million tons). 14 Output
from the Donets basin in the Ukraine, where costs are high, is to in-
crease only slightly in 1976-80 (up from 221 to 2031-233 million tons) .15

The eastern regions are to account for all of the 50 million ton. in-
crease in surface mining operations, an increase that would bring the
share of coal extracted by this less costly method to 34 percent in 1980,
compared with 32 percent in 1975.18

The coal industry goal probably can be achieved without great diffi-
culty. Soviet geologists have estimated total reserves of coal at 6.8
trillion tons." Although explored reserves are only a small fraction of
estimated total reserves, they nevertheless are extremely large in rela-
tion to projected output. Explored reserves in categories A+B+Ci
were claimed to be 452 billion tons as of January 1970, of which 276
million tons were considered economically exploitable reserves, one-
half, or about 140 billion tons were estimated by the Soviets to be re-
coverable.18 It has been stated that reserves are fully adequate to sup-
port the production goals for 1980 although concern has been ex-
pressed about the need to speed up the rate of geological prospecting
to satisfy the requirements of the industry after 1980, particularly for
coking coals.'9

Problems may arise, however, with respect to construction of new
mines and reconstruction of existing mines. A decree issued by the Cen-
tral Committee of the Comunist Party in February 1976 noted short-
ages in mine construction in the Donets basin and called for corrective
action by the Ministry of the Coal Industry and other responsible
authorities.20 Similarly, mine construction work was recently reported
to be lagging in the Moscow coal basin.2 ' Moreover, Minister of the
Coal Industry Bratchenko complained, in a speech at the 25th Party
Congress in March 1976, that Gosplan had not yet allocated funds for
beginning construction of new projects in the Kansk-Achinsk basin.2 2

In 1974, the latest year for which overall statistics are available on
construction in the industry, the capital investment plan was fulfilled
only 92 percent.2 3 However, the record during the first three years of
the Ninth Five Year Plan (1971-75) was only slightly better (an
average of about 95 percent) ,24 There have been complaints in the Soviet
press about deficiencies in equipment production but the problem does
not appear to represent a serious bottleneck.2 5

A substantial amount of equipment for the development of produc-
tion in the South Yakutsk coal basin is being imported from Japan
under a $450 million loan to be repaid by deliveries of coal.26

B. F. Bratchenko, Blkonomiche8skaya Gazeta, No. 2, January 1976, p. 4.
Pravda, 10 February 1976, p. 1.

'6 N. V. Mel'nikov, Ugol', No. 2, 1976, p. 39.
1" Akademlya Nauk SSR I Ministerstvo Geologli SSSR, Geologlya Ugol'nykh Mestoro-

zhdeniy, Vol. 2. Moscow 1971, p. 3.
'1 Tbid., p. 299.

9"V. F. Cherepovskiy and I. I. Molchanov, Razvedka I Okhrana Nedr. No. 5, 1976, p. 9.
20 Pravda, 10 February 1976 p 1.
21 Pravda, 28 December 1975, p. 3.

Pravda. 3 March 1976. p. 3.
22 Ugol', No. 4, 1975, p. 74.
24 Ugol', No. 4. 1974. p. 73: No. 4, 1973, p. 76: No. 4, 1972. p. 72.
25 Pravda. 14 September 1978, p. 2: Trud, 26 October 1974, p. 2; Izvestlya, 2 April 1975

p. 3; Sotsialisticheskaye Industriya. 15 June 1976, p. 2.
' Japan Economic Journal, 2 July 1974, p. 4.
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D. Electric Power

The Tenth Five Year Plan provides for production of 1,340-1,380
billion kwh of electric power in 1980. Only about one-fifth of the
planned output will be primary energy provided by nuclear and hydro-
electric powerplants, the remainder being secondary energy produced
at thermal powerplans that burn fossil fuels. (See table 2.) The
planned increase in total power production-29 to 33 percent over
1975-is considerably less than the 40 percent increase in power produc-
tion achieved in the Ninth Five Year Plan, and is the lowest projected
rate of growth since World War II. At the same time, the new five-year
plan provides for an increase of 35 percent to 39 percent in total
industrial output, with an accelerated rate of mechanization of produc-
tion processes and a substantial cut in the share of manual labor. These
latter goals could only be accomplished by considerably increased
electrification of industrial processes. Such increases in industrial
electrification, along with a planned increase in the share of total
electric power allocated to the rural economy, appear to be incom-
patible with the reduced rate of growth in production of electric
power, and contrary to the historic pattern of a faster growth rate
for electric power production than for industrial output.

TABLE 2.-U.S.S.R.: ELECTRIC POWER PRODUCTION

[Billion kilowatf-hours]

1965 1970 1974 1975 1980 plan

Total production -- 506.7 740.9 975.8 1, 038 1,340-1,380
Of which:

Hydroelectric -81.4 124.4 132.0 1B140 197
Nuclear 1.4 3.5 18.0 120 8s

I Preliminary estimate.

The goal for installation of new powerplant capacity during 1976-80
is 67,000-70,000 megawatts (MW), which is almost the same as the
goal for the preceding five-year plan, of 67,200 MW. Installation of
new capacity fell short in the previous plan, however, reaching only
58,000 MW or 86% of the goal.2 7

Nuclear power and hydroelectric power figure prominently in the
plans for construction of new generating capacity, representing 40%
of the total planned capacity, versus 22% in the previous five-year
period .2 The Soviet Deputy Minister for Power and Electrification,
E. I. Borisov, stated recently that the Soviet Union is the only large
industrial countrv in the world that bases its economic development
totally on its own fuel and power resources. But in the future the in-
crease in the power potential must be obtained from nuclear fuel, hydro
resources, and low-cost open-pit coal.2 9

The plan provides for installation of 13,000-15,000 MW in nuclear
powerplants during 1976-80. All of this new capacity will be in Euro-
pean areas of the Soviet Union, where shortages of fuel from local
sources for conventional thermal powerplants have led to an increas-
ingly tight electricity supply. The total capacity at nuclear power-

"7 Energettk. March 1976, p. 1.
11 Tzvestlya. 4 May 1976, p. 2.
> Sovetsnaya Rosseya. 7 April 1976, p. 2.
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plants is to reach 20,000 MWV by the end of 1980, which assumes that
15,000 MW of new capacity will be placed in operation. This level will
be difficult to achieve, because capacity to produce nuclear powerplant
equipment is inadequate. Failure to put the Kursk and Armenian nu-
clear powerplants into operation in 1975 was blamed directly on the
failure of the machine building industry to deliver the necessary com-
ponents.3 0 Nuclear machine building is to develop at an accelerated
rate-a large nuclear engineering works is now under construction in.
the North Caucasus area-but for the next few years the industry un-
doubtedly will continue to be plagued with shortages of equipment
and late deliveries. The plan calls for production of 80 billion kwh of
electricity at nuclear powerplants in 1980, or 6 percent of total power
production, compared with 2 percent in 1975.

The Soviet Union has tremendous hydroelectric power resources,
the economic potential of which is equal to 1,095 billion kwh per year..
At present only about 13 percent of this potential is being utilized, to
generate about 14 percent of annual power production." Extensive-
development of the hydro power potential is hindered by its regional
distribution. Only 18 percent of the hydro resources are located in.
European areas of the U.S.S.R., which have the greatest economic
development, the highest concentration of population, and consume
about 80 percent of the power produced. In the current five-year
plan period the Soviets plan to install 14,000 MW of new capacity
at hydroelectric powerplants. About one-third will be located in the-
European part of the country, 48 percent in Siberia and the Soviet Far
East, and 19 percent in Central Asia. Hydroelectric powerplants are
planned to produce 197 billion kwh of electric power in 1980 and thus
maintain their 14 percent share of electric power output.

Large-scale thermal powerplants will be built in the future in
eastern regions of the Soviet Union where there are large deposits of
coal that can be mined inexpensively by the open pit method. Two
such powerplants will be built in the current five-year period, one in
North Kazakhstan to use Ekibastuz coal and one in Siberia to use
Kansk-Achinsk coal. About half of the new thermal generating
capacity during this period, however, will be built in European areas
of the country.

Prospects for meeting the 1980 plan for electric power output are
tied to attainment of the plan for construction of new powerplant
capacity. This in turn will be dependent upon the ability of the
machine building industry to increase the production of powerplant
equipment. The inadequacy of the planned goal for production of
electric power apparently disturbs P. S. Neporozhnyy, Minister of
Power and Electrification. In his speech at the 25th Party Congress
of the Communist Party of the Soviet Union, he stated that at least
70,000 MW of new power capacities must be commissioned, including
at least 15,000 MW of nuclear capacity, to insure the generation of
1,400 billion kwh in 1980. The higher production goal presented by
Neporozhnyy represents an increase of 35 percent, instead of the
officially planned increase of 29 percent to 33 percent. Neporozhnyy
pointed out that in the past few years demand for electricity has begun
to exceed the commissioning of new electric power capacity, a situation
that is reducing the reliability of the nation's electric power supply.3 2

"' Pravda, 20 December 1975, p. 8.
St Gldrotekhnicheskoye Stroltelstvo, February 1976, p. 29.
2 Pravda, 4 March 1976, p. 3.
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IV. ENERGY SUPPLY AND REQUTIREMENTS IN 1980

A. Supply

Domestic production of energy, which currently accounts for about
98 percent of the U.S.S.R.'s total energy supply (production plus
inports), is scheduled to increase to about 2 billion tons of standard
coal equivalent (SCE) 33 by 1980 (see table 3). This equates to an
average annual growth rate of 5.0 percent in 1976-80, which is slightly
less than the 5.2 and 5.7 percent growth rates achieved in 1971-75 and
1961-70.

TABLE 3.-U.S.S.R.: SUPPLY OF AND REQUIREMENTS FOR ENERGY, 1960-80

[in million metric tons of standard coal equivalent[ I

Actual'
Estimated

1960 1970 1975 Plan, 1980

Total supply -742 1,289 1, 686 2,156

Production of fuel -692 1, 223 1, 593 2, 020

Crude oil and condensate- 211 503 ' 702 ' 900
Natural gas -54 234 7 345 1 500
Coal -373 433 7 491 ' 560
Peat, shale, and fuelwood 3 54 53 ' 55 I 60

Hydroelectric power 4 -6 15 ' 17 ' 24
Nuclear electric power ' Negi. 1 7 7 ' 26
Other sources 6 -33 36 ' 36 ' 36
Imports- 11 14 ' 33 a 50

Total requirements - 742 1, 289 1, 686 2,156

Consumption - 678 1,119 101, 44J I0 1, 851
Exports -60 167 ' 238 I1 300
Additions to stocks 4 3 85 a 5

'Standard coal equivalent has a heat value of 7,000 kilocalories per kilogram.
a "Narodnoye khozyaystvo SSSR v 1972,' Moscow, 1973, p. 70.
a Excluding fuelwood gathered by the population which might amount to as much as 30,000,000 tons of standard coal

equivalent per year.
* Converted at the rate of 123 grams of standard coal equivalent per kilowatt-hour (the heat value of electricity), which

corresponds to the procedure in the Soviet statistical yearbook cited above. If hydroelectric power were converted at
a rate corresponding to the average amount of fuel required to produce electricity in thermal powerplants, which is the
practice in some countries, the figures for hydropower would be approximately tripled.
' Nuclear electricity is not shown explicitly in Soviet statistics on fuel-energy balances and does not appear to be included

in "other sources" because the total shown for other sources has remained virtually unchanged since 1955. Estimated
values have therefore been added for nuclear electricity at a rate of 350 grams of standard coal equivalent per kilowatt-

:hour through 1975, 325 grams in 1980, and 300 grams in 1990. This conforms to the practice of the Organization for Eco.
-nomic Cooperation and Development, and apparently to the practice of at least some Soviet energy technicians.

o Minor sources of primary energy, such as agricultural wastes, together with secondary sources such as coke oven
and blast furnace gases.

Calculated from data in Table 1.
Estimated.
Calculated from data in Ministerstno Vneshnei Torgovii SSSR, Vneshmaya Torgoelya SSSR za 1975 god,

Moscow.
1s Residual.
'1 From Table 5.

Oil will continue to account for the largest share of domestic energy
output, but the reduced rate of growth in oil production will mean
that its share will no longer be rising. (See table 4.) Natural gas,
whose potential Soviet planners were slow to appreciate, will continue
to gain in importance in the energy production mix, with a concomitant
drop in the share accounted for by coal. Nuclear electric power pro-
duction, while growing rapidly, will constitute only a- minor share
of total energy production through 1980.

3' Standard coal equivalent Is defined as havinrg a heat value of 7,000 kilocalories per
kilogram.
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TABLE 4.-U.S.S.R.: DISTRIBUTION OF ENERGY PRODUCTION, BY SOURCE,' 1960, 1970, 1975, 1980 PLAN
[in percent)

1960 1970 1975 1980 plan

Total energy production - 100. 0 100. 0 100.0 100.0
Crude oil and condensate -28.9 39.4 42.5 42. 7Natural gas -7.4 18.4 20.9 23. 7Coal -51. 0 34.0 29.7 26. 5Peat, shale, and fuelwood -7.4 4.2 3.3 2. 8Hydroelectric power -8 1.2 1.0 1.1Nuclear electric power -Negl Negl .4 1.4Other sources -4.5 2.8 2.2 1.8

I Calculated from data in table 3.
2 Minor sources of primary energy, such as agricultural waste, together with secondary sources such as coke oven andblast furnace gases.

Imports accounted for only 2 percent of total energy supplv in
1975 and no doubt are scheduled to be of minor importance in 1980.
The USSR imports small quantities of natural gas from Iran and
Afghanistan (15 million tons of SCE in 1975) and a small amount of
coal from Poland (9 million tons of SCE in 1975). Crude oil procure-
ment from Middle Eastern countries for export on Soviet account pri-
marily to Eastern Europe and other Communist countries grew rap-
idly from 5 million tons of SCE in 1970 to 19 million tons in 1973.
In 1974, however, this total dropped to 6 million tons of SCE, be-
cause Soviet sales of oil to non-Communist countries declined and more
domestic oil was available for export. In 1975, imports of oil increased
slightly to 9 million tons of S EC. (For details of Soviet imports of
fossil fuels in 1965, 1970, 1974-75, see tables 1-4 in appendix A.)

B. Requirement8

Exports currently account for about 14 percent of total Soviet en-
ergy requirements. The U.S.S.R. has been a net exporter of oil in in-
creasing amounts since 1955. Since the mid-1960's net exports almost
doubled, rising from slightly more than 62 million tons in 1965 to about
124 million tons in 1975, or an average annual rate of 7.1 percent. Inrecent years a larger share of Soviet oil exports has gone to other Com-
munist countries, especially Eastern Europe, although oil sales to the
West are the U.S.S.R.'s largest single source of hard currency earnings.
(See table 1 of appendix A.) Until the last few years almost all natural
gas produced in the U.S.S.R. was consumed domestically. Since 1970
increasing volumes have been exported to both Eastern and Western
Europe that more than offset imports from Iran and Afghanistan. As
domestic output of gas increases and the pipeline network expands,
the U.S.S.R. will increase its net exports of gas from the present level
of about 7 billion cubic meters per year to 40-45 billion in 1980, and
foreign exchange earnings from such sales will rise sharply. (See
table 2 of appendix A.)

Soviet exports of coal and coke have averaged about 28-30 million
tons during the past few years, with almost one-third of the total de-
livered to non-Communist countries to earn hard currency. (See tables
3 and 4 of appendix A.)

As shown in table 3, planned exports of energy in 1980 are esti-
mated to be 300 million tons of SCE. This amounts to an annual rate
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of growth of 4.7 percent during 1976-80, considerably less than the
actual rate of growth of 7.3 percent during 1971-75. The figure of 300
million tons was derived from data on planned deliveries to CEMA
countries in 1976-80, together with the assumption that the share of
Soviet exports of energy scheduled to go to these countries will, fol-
lowing the historical trend, grow from 56 percent in 1975 to 60 percent
in 1980. A breakdown of exports is presented in table 5. Exports to
CEMA countries are scheduled to rise by about 6.1 percent per year in
1976-80, compared with 9.5 percent in 1971-75. Exports of natural gas
will rise very sharply. Exports of crude oil and petroleum products,
while rising moderately will still account for about two-thirds of total
exports of energy to CEMA countries in 1980. Deliveries of natural
gas to non-Communist countries also are scheduled to rise swiftly.
The estimates point to a slight decline in planned deliveries of crude
oil and petroleum products to non-Communist countries.

TABLE 5.-U.S.S.R.: EXPORTS OF ENERGY. BY DESTINATION AND TYPE, 1970, 1975, AND 1980

[In million metric tons of standard coal equivalent

Actual
Estimated

1970 1 1975 plan, 1980

ALL COUNTRIES
Total ------------------- 167 238 3 300

Crude oil and petroleum products - - -136 186 195
Natural gas .- --_ 4 23 073
Coal and coke …… ---- 27 29 6 32

CEMA COUNTRIES7

Total ----------------------- 85 134 a 180

Crude oil and petroleum products … 67 103 4 121
Natural gas ------- -- 3 14 040
Coal and coke 15 17 6 19

OTHER COMMUNIST COUNTRIES '
Total -------------------------------

Crude oil and petroleum products
Natural gas…
Coal and coke-

NON-COMMUNIST COUNTRIES
Total ----------------------------------------------------

7 10 13

5 8 69
0 0 52
2 2 * 62

75 94 1 107

Crude oil and petroleum products 64 75 ' 65
Natural gas -1------------------------ ----- I 9 0 31
Coal and coke- - 10 10 6 11

l Calculated from data in "Vneshnyaya Torgovlya SSSR za 1970,",Moscow, 1971.
2 Ibid., 1975, Moscow, 1976.
a Based on the estimate that exports to CEMA countries are scheduled to account for 60 percent of the total in 1980. The

comparable percentages for 1960, 1965, 1970, and 1975 were 41, 43, 51, and 56 percent.
4 Residual.
6 Based on long-term contracts.
6 Estimated.
7 East Germany, Poland, Czechoslovakia, Hungary, Romania, Bulgaria, Chba, and Mongolia.
a Based on the statement that deliveries of "reference fuel" [SCEj to CEMA countries during 1976-80 would total about

800,000.000 tons (FBIS, Daily Report, Soviet Union, Feb. 10, 1976, p. D-3). The 1975 figure of 134,000,000 tons was pro-
jected to 1980 at a rate of growth that made total deliveries for 1976-80 equal to 800,000,000 tons. Deliveries are assumed
to exclude exports of electric power, which in 1980 are planned to amount to 22,00l,000,000 KWH, or 7,200,000 tons of
SCE, about 75 percent of which are to go to CEMA counties in Eastern Europe and 18 percent to Finland. In 1975, exports
of electric Dower amounted to 11,000,000,000 KWH, or 3,700,000 tons of SCE.

9 North Korea, North Vietnam, Yugoslavia, and Communist China.

Planned consumption of energy in 1980 is estimated (as the differ-
ence between planned production and net trade plus additions to
stocks) to be 1,851 million tons of SCE (see table 3). This would
represent a 5.1 percent rate of growth in 1976-0, a slight drop from
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the 5.2 percent rate achieved in 1971-75. Such a planned level of con-
sumption in 1980 would be generally consistent with a planned GNP
(according to Western calcuflations) of about 595 billion rubles (1970
prices) in 1980. The implied energy/GNP ratio of 3.11 kilograms of
SCE per ruble is compatible with ratios that ranged from 2.94 to 3.39
in 1955-75 with no clearly discernable trend (see Appendix B). The
estimated planned rate of growth in consumption does, however,
appear to be rather high when compared with the planned rates of
growth in electric power production in 1976-80. Electric power, pro-
duction, as indicated above, is scheduled to grow at a rate of only 5.2
percent to 5.9 percent in 1976-80, compared with 7.0 percent in 1971-
75. A possible explanation is that more emphasis is to be placed on
direct use of fuels. This could represent an energy conservation
measure as two-thirds of the heat value of the fuel is lost when con-
version is made to electricity. Use of oil and gas as chemical raw
materials will also be increasing rapidly.

Powerplants can be built to use almost any type of fuel, and the
Soviets have shown evidence since 1974 of an intention to reverse or
halt the trend of increased use of oil and gas in thermal power-
plants, which presently account for roughly 30 percent of total en-
ergy consumption in the U.S.S.R." This is in part a reaction to the
quintupling of world prices for crude oil since September 1973. Other
factors undoubtedly are the increased cost in the U.S.S.R. of extract-
ing and transporting natural gas and uncertainty about long-run sup-
plies of both oil and gas.

At the 25th Party Congress in February-March 1976, Party Chair-
man Brezhnev deplored the use of fuel oil in powerplants, indicating
it would make better sense to (a) convert it into more valuable types
of fuel, or (b)- use it as a petrochemical raw material, or (c) export
it.35 Premier Kosygin told the Congress that in 1976-80 a group of
large powerplants in the Urals and Volga areas would be converted
from fuel oil to coal and that the "foundations are being laid for the
further growth of our power capacity from water power, atomic fuel,
and cheap coals." 36 The Minister of the Gas Industry added that a
long-range plan must be devised to eliminate wasteful burning of
natural gas as a boiler fuel.37 Subsequent to the Congress, he noted that
although the cost of producing and transporting gas had risen sharp-
lv in the last 10 years so that it was no longer a cheap fuel, huge quan-
tities were still being used in powerplants and boilers.'s Late in 1975
the Minister of the Oil Industrv suggested an increase in domestic
oil Drices to reduce consumption.'9

Early in 1974 a leading energy expert in the U.S.S.R., L.A. Mfe-
lent'yev, indicated that doubts about the future growth of oil and (as
reserves had caused a lowering of long-range forecasts of oil and gas
production. He recommended that more of the large thermal power-

3 During 1961-70 a majority of the powerplants in the European part of the U.S.S.R.,
the Transcaucasus. the Urals. Central Asia and in part of Kazakhstan. were reported to
have been switched to a duel fuel supply system of either fuel oil and gas, or coal and
gas. During 1971-75, powerplants to be put in operation in the European part of the USSR
were to be based, for the most part, on oil and gas as the "most economic" types of fuel
for these regions. (Energetflca JSSR v 1971-75 godakh, Moscow. 1972, p. 171-174).

33 Pravda. 25 February 1976. p. 0.
ss Pravda, 2 March 1976, p. 5.
37 Prnvda. 2 March 1976. ). 2.
3s FBIS. Soviet Union, 22 March 1976. p. S-1.

3 Pravda, IS December 1975, p. 1.
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plants planned for the European part of the U.S.S.R. and the Urals
be designed to burn coal.40 He subsequently stated that in the future
there would be "relatively limited possibilities for obtaining natural
gas and particularly residual fuel oil" for thermal powerplants and
boilers.-

Despite these statements, the amount of oil and gas used in power-
plants apparently is scheduled to rise in 1976-80. However, the rate
of growth in the use of these fuels for electric power production is to
be slowed considerably, and growth in the use of solid fuels is to be
accelerated. (See table 6.)

TABLE 6.-U.S.S.R.: CONSUMPTION OF FUEL IN THERMAL POWERPLANTS OF THE MINISTRY OF POWER AND
ELECTRIFICATIONX

1965 1975 1980 plan

Million tons Million tons Million tons
Percent' SCE Percent' SPE Percent' SCE

ToIl -- -- 1Q.0 3 21Q 100.09 a 3. P 10Q.0 3 478

Solid fuels -66.4 140 48. 4 190 4 450. 1 2?9-239
Fuel oil -11. 5 24 29 .5 116 282 135
Natural gas -22.1 46 22.1 87 4 23-21. 7 110-104

' These powerplants produced 93.5 percent of the total electric power generated in the U.S.S.R. in 1975 (Elektricheskiye
Stantsii, January 1976, p. 2.)

2 Ibid., June 1976, p. 5.
' Estimated. Includes fuel requirements for the production of heat.
4 Percentages do not add to 100.

C. Prospects

As indicted. previously, the plan for coal probably can be met
without great difficulty, biut it seems unlikely that the U.$.S.Rt will
be able to attain the ambitious targets set for oil and natural gas.
The shortfall probably will amount t 2 to. 5 percent of planned
total output of energy.

If the Soviet economy were to grow at the planned rate, the lag
in oil and gas production might cause some inconvenience and neces-
sitate some belt tightening on domestic consumption or adjustments
in foreign trade in energy.

The most logical step would be to reduce the rate of increase in oil
and gas consumption. Additional substitution of coal for oil and gas
by larte industrial users, such as thermal power plants, probably
wouldbe the first move, offset by reduced deliveries of coal to lower
priority consumers if coal output could not be correspondingly
increased. If the average annual rate of increase in oil consupmption can
be held to about 5 percent through 1980, instead of the 7 percenit-7.5
percent of recent years, oil supplies should be adequate to mueet dmes-
tic needs, increase deliveries to Eastern Europe, and maintain sales to
the West near present levels.

If the expected shortfall in oil production is not offset by a smaller
rate of growth in oil consumption, the Soviets must either cut exports
to Eastern gnd/or Western Europe or increase imports of OPEC oil.
The U.S.S.R. is heavily committed to providing the bulk of Eastern
Europe's oil supply and the need for hard currency militates against

4' L. A. M~elent'yev. Izveettya Akademli SSSR, Energefflia I Transport, n~ay-June 1974,
p. 15.

4' L. A. Melentlyev, Teploenergettka, No. 11, November 1974, pp. 7-8.
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large reductions in sales to the West. Because large direct purchases
would be limited by hard currency shortages, the Soviets probably
would seek to get OPEC oil by barter, perhaps for military equipment.
With respect to natural gas the Soviets probably would seek to avoid
a reduction in exports, especially to Western Europe, as they cannot
afford loss of foreign exchange earnings. Some additional gas could be
imported from Iran and Afghanistan to supplement indigenous output
and to maintain exports. It is more likely, however, that lags will occur,
in other sectors of the Soviet economy as well, thus preserving the over-
all balance between energy supply and requirements. In any case, the.
shortfall in total energy output probably will not be significantly dif
ferent from the estimated 3 percent shortfall that occurred in the.
1971-75 plan period without serious damage to the economy. Esti-
mates for oil and gas supply and demand are shown in tables 7 and 8

TABLE 7.-U.S.S.R.: ESTIMATED OIL SUPPLY AND DEMAND

IMillion metric tons]

1965 1970 1974 1975 1980,

Supply:
Production -242.9 353.0 458.9 490.7 1 590.
Imports - 1.9 4.6 5.4 7.6 15

Total -244.8 357.6 464. 3 498. 3 605

Demand:
Domestic consumption 180.4 261.8 348.1 368.0 a 470
Available for export -64.4 95.8 116.2 130.3 135.

To Eastern Europe -22.4 40.3 58.7 63.3 75
To other Communist countries-. 6. 5 10.2 13.0 14.4 15
To the West 35.5 45.3 44.5 52.6 45

To hard currency countries-. 11.5 32.0 30.8 38.6 35

I Plan calls for output of 620-640,000,000 tons.
I Assumes an average annual increase of 5 percent during 1976-80.

Note: Sources for trade information (1965, 1970, 1974, 1975): "Vneshnaya Torgovlya SSSR za 1965, 1970, 1975 god,"
Ministerstvo Vneshnei Torgovih SSSR, Moskva.

TABLE 8.-U.S.S.R.: ESTIMATED NATURAL GAS SUPPtY AND DEMAND

[Billion cubic metersl

1965 1970 1974 1975 1980

Supply:
Production- 17.7 197.9 260.6 289.3 I 390
Imports -0 3.6. 11.9 12.4 15

Total - 127. 7 201.5 272.5 301.7 405

Demand:
Domestic consumption -127.3 198.2 258.5 282.4 346
Exports -. 4 3.3 14.0 19.3 59

To Eastern Europe .4 2.3 8.5 11.3 33
To Wqstern Europe -0 1. 0 5.5 8. 0 26

Net trade -. 4 -. 3 2.1 6.9 44

I Plan calls for output of 400-435,000,000,000 in.
2 From Iran and Afghanistan.

Note.-Sources for trade information (1965, 1970, 1974, 1975): 'Vneshnaya Torgovlya SSSRza 1965, 1970, 1975 god,"
Ministerstvo Vneshnei TorgovIi SSSR, Moskva.

V. ENERGY REQUMEMENTS AND SUPPLY IN 1990

The 15 year plan (1976-90) has not been released as yet. Some
indication of its contents is available from fragmentary information

73-720-76- 33
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published in the Soviet press on long-range forecasts made by Soviet
energy technicians in the early 1970's as contributions to the formuila-
tion of this plan.

A. Requirements

Total energy requirements for 1990, as shown in table 9, have been
forecast at 3.5 billion tons of SCE, which amounts to a growth rate of
5.0 percent per year during 1976-90-about the same rate as is esti-
mated to have been projected in the Tenth Five-Year Plan (1976-80).
This figure, together with data presented by Soviet delegates at the
World Energy Conference (WEC) in 1974, indicate growth rates of
4.9 percent for consumption and 5.6 percent for exports. Again, these
are close to the rates implied by the estimates for 1980 given in table 3.
However, the annual growth rate implied by the WEC data for energy
inputs to electric power production was 7.2 percent, compared with a
projected rate of only about 4.1 percent to 4.8 percent in the 1976-80
plan. As indicated in the previous section, the Soviets may now be
planning to place greater emphasis on direct use of fuel as an energy
conservation measure.

TABLE 9.-U.S.S.R.: REQUIREMENTS FOR AND SUPPLY OF ENERGY, 1975, 1980, 1990

[In millions of metric tons of standard coal equivalent! I

Estimated, Forecast,
19752 Plan, 19802 19903

Total requirements ------------------ 1, 686 2,156 3, 500

Consumption -1, 443 1, 851 2, 950
Exports 238 300 540
Additions to stocks -5 5 10

Total supply - 1, 686 2,156 3, 500

Production of fuel -1, 593 2, 020 3,140

Crude oil and condensate -702 900 1,100
Natural gas -345 500 1,100
Coal -491 560 870
Peat, shale, and fuelwood -55 60 70

Hydroelectric power- 17 24 35
Nuclear electric power -7 26 175
Other sources 4 36 36 50
Imports - ------------------------------------------- 33 50 100

I Standard coal equivalent has a heat value of 7,000 kilocalories per kilogram.
2 Data from table 3.
3 CIA research aid, "Soviet Long-Range Energy Forecasts," A(ER) 75 71, September 1975. This publication may be

purchased from the Photoduplication Service, Library of Congress, Washington, D.C. 20540.
4 Minor sources of primary energy, such as agricultural waste, together with secondary sources such as coke oven and

blast furnace gases.

B. Supply

The figures for 1990 shown in Table 9 point to a further slowdown
in the growth of production of crude oil after 1980, a continued rapid
growth in natural gas production, and some acceleration in the rate
of growth of coal production. The data also indicate very rapid growth
in nuclear energy production in the 1980's although its share in total
energy supply will still be small by 1990. The energy production mix
as of 1990 would then compare, as shown in Table 10, with the situation
in 1975 and in the 1980 plan.
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A recent statement by Minister of the Coal Industry Bratchenko
suggests, however, that the target for coal production in 1990 may be
substantially lower than the figure given in Table 9 of 870 million tons
*of SCE, or 1.3 billion tons of coal in its natural state. In late 1975,
Bratchenko stated that output of coal would "possibly reach" 1 billion
tons in 1990.42 In addition, the goal for nuclear electric power undoubt-
edly is unrealistic. If 1 billion tons is now the coal target for 1990, and
the goal for nuclear power has been lowered, the targets for one or
more of the other energy sources-most likely natural gas-will turn
out to be higher than indicated in Table 9, and/or the projected target
for total energy requirements (consumption plus exports) has been
lowered. In any case, it seems likely that the planned rate of growth of
energy requirements in the 1980's probably will turn out to be mod-
erately lower than the rate apparently planned for 1976-80.

TABLE 10.-U.S.S.R.: DISTRIBUTION OF ENERGY PRODUCTION, BY SOURCE, 1975, 1980, 1990'

[in percentl

1975 1980 plan 1990 forecast

Total energy production -100.0 100.0 100. 0

Crude oil and condensate 42.5 42.7 32. 4
Natural gas -20. 9 23.7 32.4
Solid fuels -33.0 29. 1 27.6
Hydroelectric power- 1. 0 1.1 1.0
Nuclear electic power .4 1.7 5.1
Other sources I 2.2 1. 7 1. 5

a Calculated from data in table 9.
a Minor sources of primary energy, such as agricultural waste, together with secondary sources such as coke oven and

blast furnace gases.

APPENDIX A

TABLE 1.-U.S.S.R.: OIL TRADE

[In millions of metric tonsl

1965 1970 1974 1975

EXPORTS
Total

To Communist countries

Eastern Europe .- - -
Cuba.
Yugoslavia -.-.---
Other.

64.4 95.8 116. 2 130.3

28.928.9

22. 4
4. 7
1.0
.8

50.4

40.3
6.0
2.7
1. 4

71. 7

58. 7
7. 6
3. 8
1.6

77. 7

63.3
8. 1
4. 4
1. 9

To non-communist countries

Western Europe.

35.5 45.4 44.5 52.6

22.7 38.0 37.7 44.0

Finland.
France.
Italy.
Sweden
West Germany I
Other.

Near and Middle East

Egypt -- ----------- ---------------
Greece
Other.

4.5
1.6
7. 3
2. 8
3. 1
3.4

7.8
2.5

10. 2
4.8
6.3
6. 4

9. 2
1. 5
6. 8
3.0
6.9

10. 3

8.8
3.4
6.9
3. 4
7. 6

13. 9

2.3 3.0 1.4 2.4

.8 1. 6 .2 .2
1.2 .9 1.0 1.9
.3 .5 .2 .3

See footnote at end of table.

2 New Times, No. 44, October 1975, p. 5.
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TABLE 1.-U.S.S.R.: OIL TRADE-Continued

[in millions of metric tons)

1965 1970 1974 1975

To non-communist countries-continued
Africa ---------------------- 1.1 1.3 1. 2 1.0

Ghana ----------------- .6 .5 .3 .1
Morocco -. 4 .7 .6 .6
Other -. 1 .1 .3 .3

Asia -6.1 3.1 2.6 2.9

India -1.4 .3 1.0 1.2
Ja p an -3.9 2.7 1.2 1.3.
Othe- .8 .1 .4 .2

Latin America -3.3 0 1.2 1. 5

Argentina -. 9 0 0 0
Brazil -2.4 0 1.2 - 1. 5.

North America- 0 0 .4 .8

Canada- 0 0 .2 .2
United States -0 0 .2 6

Exports to hard. currency countries -23. 5. 32.0 30. 9 38. 6

Hard currency earnings (billion) -$0.23 $0.41 $2.56 $3.2

IMPORTS

Total ---------------------------------- 1. 9. 4.6 5.4 7.6.

Iraq -0 0 3.9 5. 3.
Algeria -0 0 1. 0
Egypt -0 2. 0 .2 .2
Romania -1.6 .5 .5 .5.
Other -. 3 2.1: .8 .6.

I Includes West Berlin,
Source: Ministerstvo Vneshnei TorgovIi SSSR, "Vneshnyaya Torgovlya SSSR za 1965,1970,1974,1975 god," Moscow.

TABLE 2.-U.S.S.R.: NATURAL GAS TRADE

1la billions of cubic metersJ

1965 1970 1974 1975.

EXPORTS
Total -0.4 3.3 14.0 19.13

To Eastern Europe -. 4 2.3 8.5 11. 3.

Bulgearia -B----------------- 0 .3 L.2
Czechoslovakia - 0 1. 3 3.2 3. 7
East Germany -- 0-B .. 0 2.9 3. a
Hungary- 0 0 0 .6
Poland -. 4 1.B 2.1 2. 5

To Western Europe.-- 0 1.0 5.5 8.0

Austria - 0 1.0 2.1 1. 9
Finland -- ---- B---------- ° .4 .7
Italy-B .8 2. 3
West Germany 0 0 2.2 3.1

IMPORTS
Total -0 3.6 11.9 12.4

Afghanistan- 0 2.6 2. 8 2. 8
Iran_ -0 B.0 9.1 9.6

Net hard currency earnings (millions) -- _-- - 0 $7. 0 -$89. B $52. 5

Source: Ministerstvo Vneshnei TorgovIi SSSR, "Vneshnyaya Torgovlya SSSR za 1965, 1970, 1974, 1975 god," Moscow.
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TABLE 3.-U.S.S.R.: COAL TRADE

ln millions of metric tonss

1965 1970 1974 1975

EXPORTS
Total ------------- ------------

To Communist countries - -

Eastern Europe
Other' - -

To non-Communist countries - -

Western Europe - -

Austria --------
Belgium - -
Denmark
Finland - -
France -- -------------------
Italy

Sweden -------
West Germany
Other --------------

Japan -----.----.-------------------------
Other a - -

Exports to hard currency countries .

Hard currency earnings (millions) -

IMPORTS
Total

Poland.

=

22. 4

14. 8

13. 6
1. 2

7.6

5. 5

.8

.3

.5
.7

1.6
1.0
.4
.1I
.1

1. 2
.9

6. 1

$74

24. 5

14. 7

13. 0
1. 7

9. 8

4. 6

.8

.3

.5

.5
1. 5
2.0
0

(5)
0

2.9
.1

8.0

$92

26.2

16. 4

14.8
1. 6

9.8

5.9

.8

.4

.3

.5
1. 6
1.6
.5
.2

0

3. 2
8.7

8. 7

$238

26. 1

16. 5

14. 8
1. 7

9. 6

5. 5

.28
.2
.4
.5

1.7
1.2
.6
.I

0

3.3
.8

8.4

$385

=

6.8 7.1 9.7 9.8

6.5 1.1 9.7 9.8

I Yugoslavia, North Korea, Cuba, Mongolia.
I Negligible.
.n Egypt, Greece, Algeria.

Source: Ministerstvo Vneshnei Torgovui SSSR, "Vneshnyaya Torgovlya SSSR za 1965,1970,1974,1975 god," Moscow.

TABLE 4.-U.S.S.R.: COKE TRADE

[In millions of metric tonsl

1965 1970 1974 1975

EXPORTS
Total - ----------------------------------- 3.8 4.2 4.6 4.2

To Communist countries -2.7 3.1 3.5 3.4

Eastern Europe -2.7 3.0 3.2 3. 2
Other - (9) .1 .3 .2

To non-Communist countries -1. 1 1. 1 1. 1 .8

Western Europe -1.0 .9 .9 .7

Austria -. 1 .1 .1 .1
Finland -. 5 .6 .6 .6
Sweden .1 .1 .2 (X)
Other -. 3 .1 (' °

Algeria -0 (') .1 .1

Other -. 1 .2 .1 .1
Exports to hard currency countries- .5 .3 .4 .2

Hard currency earnings (millions) -$8 $9 $13 $16

IMPORTS
Total -- 7 79-------------------------

Poland -. 7 .7 .7 .9

I Yugoslavia, Mongolia, North Korea, Cuba.
XNegligible.

Sources: Ministerstvo Vneshnel Torgovii SSSR, "Vneshnyaya Torgovlya SSSR za 1965, 1970,1974, 1975 god," Moscow,
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APPENDIX B
U.S.S.R. ENERGY CONSUMPTION, GROSS NATIONAL PRODUCT, AND THE ENERGY/GNP RATIO

Energy consumption
(million metric tons of Gross national Energy/GNP ratio

standard coal product (billion 1970 (kilograms per
equivalent 12 rubles 3) rubles)

1950 -331 117 2.83
1955 -497 163 3.05
1956 -528 177 2.98
1957-----------------------578 180 3.07
1958- 615 202 3.04
1959 -649 212 3.06
1960 -678 221 3.07
1961 -708 236 3.00
1962- 4 757 246 3.08
1963 ----------------------- 4834 246 3. 39
1964 - 868 268 3.24
1965- 898 286 3. 14
1966 -952 304 3. 13
1967- 999 321 3.11
1968 -1,045 340 3.07
1969- 1,099 352 3.12
1970 - 1,119 381 2.94
1971 -------- 1, 180 397 2.97
1972 -1, 251 404 3. 10
1973 -1,314 435 3.02
1974- 1,372 453 3.03
1975- 1,443 464 3.11

1 Coal with a heat value of 7,000 kilocal /kg.
l Data for 1950, 1960 and 1962-74 from the statistical yearbook "Narodnoye khozyoystvo SSSR v 1974 g.", Moscow,

1975 and from earlier issues of this yearbook. Data for 1956-59 and 1961 calculated from production data in the 1961
issue of this yearbook and from foreign trade data in "Vneshnyaya Torgoveya SSSR za 1955-59, 1961 god," Moscow.
Figure for 1975 estimated.

a Estimated in established prices by CIA, OER.
'Adjusted upward from published data, which did not include hydroelectric power for 1962 and 1963 and which did not

include energy from certain other sources for all 3 years.
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I. INTRODUCTON

Development of Siberia has been designated one of the U.S.S.R.'s
chief long-term economic tasks. The "Directives for Development of
the U.S.S.R. National Economy in 1976-1980" adopted in March at
the 25th Congress of the Communist Party of the Soviet Union call
for: Further build-up of the economic potential of the eastern regoions
and the raising of their role in all-union industrial output; accelerated
development of the fuel industry and of energy-intensive production
facilities for ferrous -and non-ferrous metallurgy and for the chemical
and petrochemical industries: comprehensive development of the econ-
only, increase in the extraction of rare, and precious metals, and of

*I gratefully ncknowledge the invaluable contributions. advice, and assistance of
Emily E. Jack (electric power), T. Richard Lee (oil and gas). Harold H. Lent (coal and
energy). Hyman S. Gelman (chemicals), William K. Severin (minerals and metals), and
Diane Collins (secretarial). Any factual errors, analytical shortcomings, or Imperfections
In presentation are, of course, my own.
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diamonds, and in the output of products of the timber, pulp and paper,
and furniture industries.'

Commenting on these directives, the Chairman of the State Plan-
ning Committee's (Gosplan) Council for the Study of Productive
Forces, Nikolay Nekrasov, pointed out that the entire increase in
extraction of oil and natural gas scheduled for the Five-Year Plan
period, and more than 90 percent of the increase in extraction of coal,
will be obtained east of the Urals. H-Te also singled out -as the three most
important tasks in developing the region: (1) Accelerated buildup of
the energy potential, (2) development of the mineral raw-material
base, and (3) creation of major industrial complexes. 2

Siberia has long been known to be rich in natural resources, but its
overall economic development has been slow under both the Czarist
and Soviet regimes. (Some industries have, of course, been exceptions
to this general rule.) Present programs for developing the eastern
regions give rise to such questions as: "Why the Soviet interest in
accelerated development now?" "What are the prospects for success?"
and "What will be the consequences of such development?" This paper
examines Siberian resource development from the point of view of
motivation, progress, plans, problems, iand inplications for domestic
economic development and for foreign trade.

II. SUMMARY AND CONCLUSIONS

The U.S.S.R. is accelerating development of Siberian resources out
of economic necessity. Continued growth of -the Soviet and East Euro-
pean economies will depend to an increasing degree on Siberian
resources.

About 80 percent of the energy used in the Soviet tinion is con-
sumed in the European part of the country, but 80 percent of the
reserves of primary energy lie east of the Urals.

The U.S.S.R. supplies the bulk of the increasing quantities of
energy required by the East European Communist countries
mainly from reserves in the western part of the country.

Reserves of energy in the western U.S.S.R. are being depleted
and are becoming more expensive to exploit.

Growth in oil production from the extensive reserves of West-
ern Siberia may slow down in 5 or 6 years, and additional reserves
will have to be found farther east and offshore.

The U.S.S.R. needs -to import western technology and equipment,
metals and metal products, and at times grain. It habitually incurs
a deficit in its trade with hard currency countries. In 1975 that deficit
exceeded $6 billion.

Exports of Siberian oil and gas, timber, gold, diamonds,
platinum group metals, and perhaps eventually other minerals
and metals can finance needed imports from the West.

Development of chemical complexes and other types of indus-
try based on Siberian electric power and raw materials can
reduce dependence on certain types of imports.

Development of Siberian resources will be greatly facilitated if the
U.S.S.R. has access to Western technology and equipment either

1 Pravda, Mar. 7, 1976. p. 7.
2 Pravda, Apr. 20, 1976, p. 2.
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through joint-ventures, commodity pay-back arrangements, or conven-
tional comm ercial deals. This is especially true in the case of explora-
tion and development of offshore oil and gas reserves, and in certain
branches of the chemical industry. Development of Siberian resources
is inevitable, however, and can and will be carried out entirely with
the Soviet Union's own resources if need be. In this case, development
will be somewhat slower and more expensive.

Products of West Siberia, and of East Siberia north and west of
Lake ]3aykWl, in so far as they are not required locally, will be shipped
for the most part to the western part of the U.S.S.R. and to Europe.
Some may even eventually be exported to the U.S. east coast. Produc-
tion east of Lake Baykal will support development of the Soviet Far
East and exports, pr0 Iarily to Japan and other Asiatic countries, but

perhaps also in some small part to the U.S. west coast.

III. GEOGRAPHY AND CLIMATE-A DETERRENT TO OVERPOPULATION

Siberia, somewhat loosely defined, includes more than half of the
Soviet Union. (For geographic features and development centers see
"Siberian Centers" map, p. 498.) It stretches from the Urals (the
dividing line between Europe and Asia) eastward to the Sea of
Okhotsk and the Sea of Japan, and north from the Kazakh Republic,
Mongolia, and China to the Arctic Ocean. It is officially divided into
three economic regions, West Siberia, East Siberia, and the Far East.
West Siberia extends from the Urals to the Yenisey River; East
Siberia from the Yenisey to the Pacific watershed-a line that
meanders from about the peak of the bend of the Amur River north of
China, along the western boundary of Yakutskaya ASSR north of
Lake Baykal to the Laptev Sea, near the eastern end of the Tymyr
Peninsula. The Soviet Far East, nearly as large as West and East
Siberia combined, encompasses the remaining territory to the eastern
seas. These three economic regions sprawl over an area 63 percent
larger than that of the 48 States of the continental United States, but
have a population equal to only 13 percent of that of the continental
United States.a

The slow pace of past development is not surprising in view of the
vast distances, forbidding terrain, and harsh climate. Some areas east
of the Urals are suitable for agricultural activities, such as wheat and
cattle raising. Approximately 12 percent of the grain harvested in the
Soviet Union during 1970-74 came from Siberia and the Far East,
8 percent from West Siberia alone.4

Other areas are heavily forested. About three-fourths of the timber
resources of the U.S.S.R. are located in Siberia and the Far East.5 Con-
ditions in much of the area east of the Urals, however, are uninviting.
A large part of West Siberia is swamp. taiga. and lakes that provide
breeding grounds for clouds of giant Siberian mosquitoes. In the north,
the permafrost zone-with its watery soil that freezes and thaws,

3 Narodnoye Klhozyaystvo S.S.S.R. v 1974, Moscow. 1975. p. 9. Statistical Abstract of the
Unitod States. 1975. Washington. D.C.. 1975. pP. 5. 32.

Narodnolle Khozyaystvo S.S.S.R. v. 1974, Moscow, 1975. p. 855; Narodnoye Khozyay-
stro R.S.F.S.R. v. 1974. Moscow. 1975, p. 256. This paper does not discuss Siberian
agriculture In any detail. At present Siberia is a grain surplus area, shipping much of its
harvest to the Western parts of the country. However, the growth In population that Is
accompanying Siberian development brings with it increased demand for food and the 10th
Five Year Plan calls for continued work on draining and Irrigating land. establishment of
state farms and livestock-raising complexes, and rapid development of the agricultural

sector In Siberia.
5Narodnoy/e Khozyqal/tvo S.S.S.R. v 1974, Moscow, 1p75, p. 258.
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buckles and heaves, according to the temperature-makes construc-
tion of all types (buildings, roads, airfields, and pipelines) extremely
difficult. The terrain in East Siberia and parts of the Far East is
even worse. The permafrost in the Yakutsk basin reportedly is the
world's thickest, up to 1,500 meters (about 4,900 feet). Temperatures
east of the Urals vary from -80° to 900 Fahrenheit, and in some
areas winter winds gust up to 90 miles per hour.

For many years special incentives have been extended to workers
settling in Siberia, including higher wages, longer vacations, increased
pension rights, and privileges in education and housing. These induce-
ments, however, have not been sufficient to prevent a high rate of turn-
over in labor. Many workers spend a few months, or years, in Siberia
and then return to the western part of the country. Failure to attract
and hold a sufficiently skilled labor force has been the biggest single
deterrent to development.

IV. PAST DEVELOPMENT

Although uneven progress, in developing the area has been steady
in recent years. Table 1 illustrates how the Siberian share in national
industrial output and in production by important branches of indus-
try has changed over the years. The eastern regions share in total
industrial production rose from 8 percent in 1940 to a little over 10
percent in 1974. The average annual rate of growth in Siberian indus-
trial production during 1960-74 was 8.8 percent, slightly higher than
the national average of 8.2 percent. Siberia's substantial share in na-
tional output of coal and timber has grown only slightly over the
years. The share of electric power in 1960 was more than double what
it was in 1940, but has grown more slowly since. Production of crude
oil and natural gas in the eastern regions has begun to assume greater
importance in recent years. Early development of the steel and chemi-
cal industries was not followed up in Siberia for a number of years
during which expansion took place in other areas. The downward
trend in Siberia's share in these industries, however, is in process of
being checked by a number of projects already underway.

TABLE 1.-SIBERIAN SHARE IN SOVIET INDUSTRIAL PRODUCTION AND OUTPUT OF SELECTED BRANCHES OF
INDUSTRYX

[In percent]

1980
1940 1960 1970 1975 3 estimate I

Total industry 8.0 9.5 9.9 410.2 NA
Electric power -6. 5 15.0 17.9 19.0 20Crude oil -1. 6 1.1 9.6 30.0 48-50
Natural gas -Negligible .7 5.6 13.0 30-40
Coal 23.5 28.0 31. 9 34.0 38Steel---------------- 10.4 8.4 8.1 10.0 12
Chemical fibers- Negligible 15. 8 13. 0 1. 0 15
Timber -22.9 25.7 32.0 35.0 35-40

I West Siberia, East Siberia, and the Far East.
2 Preliminary, extrapolated from 1973, national totals for 1974 and 1975, and fragmentary information on Siberian
utBased on plans and projects already underway.
41974, the last year for which data on Siberian industrial output are yet available.
Sources: "Narodnoye Khozyaystvo SSSR v 1974," passim. "SSSR v Tsifrakh v 1975 Godu," passim. "Naradnoye.

Khozyaystvo RSFSR v 1965 g.", pp. 49, 82; Ibid., 1969, pp. 4445, 65; Ibid., 1970, p 49; Ibid 1973, pp. 70-76, 95; Ibid
1974, pp. 93, 111. "Pravda", Mar. 7,1976, "Proceedings of the 25th CPSU Congress" cited in Foreign Broadcast Informa-
tion Service, "Daily Report, Soviet Union,' rMar. 12, 1976. Douglas Whitehouse, "Soviet Regional Development in 1960-69:
Trends and Implications," pp. 34-35. (Unclassified report published by the CIA Office of Economic Research, April 1972.)
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TABLE 2.-CAPITAL INVESTMENT

U.S.S.R. Eastern regions

Billion rubles
Percent of

(2) (2) U.S.S.R. total

1946-50 -48. 1 4.6 9.6
1951-55 -91.1 10.2 11.2
1956-60 -170. 5 19.5 11.4
1961-65 - 247.6 29.9 12. 1
1966-70 -353. 8 53.8 15.2
1971 -88.0 13.8 15. 7
1972 - 94.3 14.9 15.8
1973 -98.7 15. 7 15.9
1974 -105.7 17.0 16.1

I West Siberia, East Siberia, and the Far East.
2 "Narodnooye Khozyaystvo SSSR, 1974," Moscow, 1975, p. 520.
"Narodnsye Khozyaystvo RSFSR v 1969," Moscow, 1970, p. 295; Ibid., 1974, p. 361.

Capital investment in Siberia has been relatively small, considering
the size of the area, but has increased more rapidly than investment in
the country as a whole, as can be seen in table 2. During 1966-70
Siberian investment was 80 percent greater than during the previous
five-year period, and the region's average annual share in national
investment had increased to 15 percent compared with 12 percent in
1961-65. The share continued to increase gradually during 1971-75,
although not as rapidly as publicity about planned development might
have led one to expect. -Sixteen percent was not reached until 1974.

V. EcoNomIc NECESSITY, THE MOTIVATION FoR AccELERAlrON

Why the heightened interest in Siberian development nowV Some
observers suggest that political and military considerations and a
desire to occupy the eastern regions more fully-perhaps stemming
from the state of Soviet-Chinese relations-have given impetus to
programs for Siberian development. Certainly it is true that some
strategic advantages will accrue from development of improved trans-
port and communication facilities in the area, and from the growth of
industrial and population centers. If nothing else, workers-many of
them with military reserve obligations-would be more readily avail-
able to strengthen the forces along the Amur and the Ussuri rivers,
should need arise. Nevertheless, there is strong evidence that the most
fundamental reason for accelerated development of the eastern regions
is economic necessity. A point has been reached where continued econ-
omic growth of the U.S.S.R., and of its allies in Eastern Europe 5a will

depend increasingly on Siberian resources.
At present, about 80 percent of the energy consumed in the Soviet

Union is used in the more heavily populated and industrialized Euro-
pean part of the country,e although more than 80 percent of the fuel
and power resources are located east of the Urals." The hydroelectric

8D Throughout this study "Eastern Europe" refers to Bulgaria. Czechoslovakia. East
Germany, Hungary, Poland, and Romania.

' N. V. Melnikov (ed.), Energetichesklye Resursy SSSR, Toplivno-Energettcheskiye
Resursy. Moscow, 1968, p. 45. N. V. Melnikov, et al., Fuel and Energy Resources and
Distribution of Productive Forces of the USSR, papers presented at the 9th World Energy
Conference, Detroit, September 1974, Vol. 1. No. 1.2-23, p. 2. A. Probst, Voprosy Ekonomili,
June 1971. translated In U.S. Joint Publications Research Service (JPRS). No. 53747,
Aug. 3. 1971, p. 37.

7 P. S. Neporozhny, et. al., Fuel and Power Economy of the Soviet Union at the Current
Stage and the Problems in Its Development, papers presented at the 9th World Energy
Conference, Detroit, September 1974, Vol. 1, p. 5. Georgi Tarasov, "Siberia: New Frontiers",
Soviet Life, January 1974, p. 19.
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and power potential of rivers in European Russia has been almost fully
developed. Extraction of coal in the older producing regions is becom-
ing more difficult and expensive as work must be conducted at greater
depths. Rates of increase in production of oil and gas from most pro-
ducing fields West of the Urals are slowing down as reserves are
depleted. The percentage of water contained in total fluid pumped
from oil fields in the Urals-Volga region has been increasing rapidly,
and production costs have risen with the need for employing secondary
recovery methods and for drilling to greater depths in search of new
reserves. P. S. Neporozhny, Minister of Power and Electrification,
stated in a paper presented at the World Energy Conference in Detroit
in September 1974, that four-fifths of the increase in Soviet production
of energy from primary sources through 1990 will come from Siberia.8

Economic considerations also are the principal causes of increased
interest in developing Siberia's non-fuel minerals. The degree of
urgency varies, however, among the many types of mineral resources
found in the area. Growing demand-both domestic and foreign-for
non-ferrous and precious metals, and for some non-metallic minerals,
has led to increased interest in accelerating Siberian output of these
products. Development of Siberian industrial and transport facilities
is bringing with it an increasing regional demand for steel. Thus far,
development of the steel industry has been given lower priority in
Siberia than in other parts of the country, 'but there is growing aware-
ness of the need for more rapid exploitation of Siberia's iron ore de-
posits and for construction of steel making facilities.

Turning to these new sources of energy and material supply in the
east will require heavy capital investment. Soviet sources have com-
mented that although in many cases the conditions for actually work-
ing the deposits and the quality of the minerals are better than in the
European part of the U.S.S.R.,sa the conduct of prospecting and geo-
logical survey activities, construction of mining enterprises in the
taiga, and building of roads, housing, cultural, and service facilities
will be very costly. Equipment, materials, and consumer goods must
be hauled thousands of kilometers to the new towns. The cost of trans-
portation and communications will add considerably to the cost of
products at the point of consumption."1 How much will, of course vary
from product to product and depend on the locations of production
and consumption. For example, transport of Tyumen gas and Kuz-
netsk coal to Moscow increases their cost by 132 percent and 115 per-
cent respectively, but they are still cheaper than local fuel. According
to M. Pervukhin, member of the U.S.S.R. State Planning Committee
and head of its Department of Territorial Planning and Siting of Pro-
ductive Forces, "outlays on the extraction of Tyumen gas are 6.6 rubles
per ton of standard fuel, but when the gas is transported to Sverd]ovsk
the figures rise to 13.1 rubles. If it goes to Moscow outlays are 15.3

8 Neporozhny, op. cit., p. 17.
k The cost of mining Kansk-Achinsk coal is claimed to be the lowest in the U.S.S.R..'

and the cost of producing oil in Western Siberia reportedly Is lower than the average cost
for the Soviet Union as a whole.' 0

This latter claim is made frequently in Soviet literature,
but probably is true only In a fairly narrow sense. I.e. the actual production cost. It is
doubtful that the cost of West Siberian oil could be lower than the national average it
the cost of exploration and of pipelines and other necessary infrastructure were Included.

' A. Probst. "Paths of Development of the Fuel Industry of the U.S.S.R." Voprosy
Eknomiki. No. 6. 1971. pp. 51-63. Translated in JPRS, No. 53747, Aug. .3, 1971, p. 43-
10 Soviet News. Mar. 11, 1975, p. 95.
'I Vii. Kakovets. "Price Changes on Mineral Raw Materials", Voprosy Ekonomiki, No. 6.

1975, pp. 3-13. Translated in JPRS, No. 65673, Sept. 15i 1975, pp. 23-37.
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rubles. The shipping of Kuznetsk Basin coal increases outlays per ton
of standard fuel from 8.6 rubles at the place of extraction to 14.1
rubles in Sverdlovsk and 18.5 rubles in Moscow." 12 (Standard fuel is
defined as having a heat value of 7,000 kilocalories per kilogram,
about equal to that of good-quality bituminous coal.)

Construction costs also vary widely in Siberia. Those in the southern
part of West Siberia are similar to costs in the Western U.S.S.R.,
whereas those in Magadan and Sakhalin are 2 to 3 times as much.
Throughout much of the more central area targeted for development
in the next few years they range from 30 percent higher to more than
double those in the western part of the country.13 Nevertheless, the
Soviets optimistically predict that "in spite of the higher costs of local
construction and greater expenditure for providing labor resources,
the calculated unit costs in Siberia will be lower in the future than in
the European regions of the country for: procurement of wood-by
39-40 percent, for production of paper by 50-70 percent, production of
energy consuming products of the ferrous and nonferrous metallurgy
and chemicals industries-by 2-4 times, extraction of oil and gas-by
2 to 4 times, production of hydroelectric power- by 3 to 3.5 times, ex-
traction of coal-by 6 to 8 times, etc." 14 It is such expectations, com-
bined with the growing needs of the Soviet and Eastern European
economies, and with the desire to export in order to earn hard cur-
rency, that make the Soviets feel justified in making the large invest-
ments of capital, equipment, materials, and labor necessary for Siber-
ian development.

VI. HYDROELEcTRIC POWER, A PIONEER IN SIBERIAN DEVELOPMENT

Soviet planners regard the electric power potential of Siberia not
only as a key to opening up the vast riches of that part of the country,
but also as an eventual source of cheap electricity for power-short
areas of the European U.S.S.R. The rivers of Siberia and the Far
East have an enormous hydroelectric power potential, nearly two-
thirds of the economically exploitable hydroelectric power potential
of the country.15 Moreover, Siberia has about 40 percent of the surface
water resources of the U.S.S.R.,"" an asset important for many aspects
of development other than electric power. The Angara-Yenisey region
of East Siberia alone contains one-fourth of the U.S.S.R.'s total hydro-
electric resources, and can be economically developed to produce almost
300 billion kilowatt hours of cheap electricity annually. Development
of this potential has been under way for some time. The plant at
Bratsk on the Angara River, with a capacity of 4,100 megawatts
(M W), was when completed in 1966 the world's largest hydroelectric
powerplant. It has since been surpassed by the giant 6,000 MW Kras-
noyarsk plant on the Yenisey, the world's largest at present, and more
recently by the 5,255 MW Churchill Falls plant completed in Canada
in 1974. The installed capacity of hydroelectric powerplants in the

i SM. Pervlkhln. 'The Importance of Being a Siberiaft", Literaturnaya Gazeta No. 7,

F CIA. 1R-976-o11 08 `Rnble-Dollar Ratlos for Construction". February 1976. pp. 2:S-25.

(TJnclassifled report available throncb: Document Expediting Project. Exchange and Gifts
Division. Library of Congress. Washington, D.C., 20540.)

14 V. A. Shelest, Regional'nie Energo-ekonomicheskiye Problemle SSSR. Moscow, 1975,
P. 205.

iGlbidrotekhnicheskava Stroitelstvo. February 1976, p. 29.
1l L. I. Gramoteeva. Teknhiko-ekonomicheskie Problemy Razmeshcheniia Vazhneishikh

Otraslet Kbimicheskoi Promyshlennosti. Moscow, 1970, p. 127.
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Angara-Yenisey region, now 12,S80 MW, is expected to reach nearly
20,000 MW by 1985 and possibly 60.000 MWV by the end of the cen-
tury."' Location of the present capacity is shown in the following
tabulation:

Present
capacity Initial

Plant name (megawatts) operation Completion

Irkutsk -660 1956 1958
Brats - -------------------------------------------- 4,100 1961 1966
Krasnoyars - ---------------------------------------- 6,000 1966 1971
Khantyka -440 1970 1972
Ust-llimsk -1,680 1974 1978-80

The plant at Ust-Ilimsk is to be expanded to 4,320 MW before 1980,
and construction began early in 1976 on a 4,000 MW hydroelectric
plant at Boguchany on the Angara, using equipment and manpower
becoming available from the Ust-Ilimsk project. Plans for a number
of other plants in the Angara-Yenisey region have already been
announced.

Development of hydroelectric capacity in West Siberia and in the
Far East is on a much smaller scale. At present there is only one hydro-
electric plant operating in West Siberia, a 424 M W station at Novo-
sibirsk. Construction is scheduled to begin soon, however, on a 700 MW
plant at Krapivino, on the Tom River, 50 miles southeast of Keme-
rovo.18 In the Far East, the 400 MW Vilyuy hydroelectric power
station, the first large hydro plant to Le built in the permafrost zone,
is supplying power to the Mirniy diamond mines and to other mining
enterprises. Its capacity is to be increased to 648 MW by the end of
1980. A hydroelectric powerplant being built on the Zeya River. in
Amur Oblast, went into operation at the end of i975, and is to reach
its full capacity of 1,290 MW in 1977. The 10th Five-Year Plan also
provides for construction of a 2,000 MW hydroelectric plant on
the Bureya River, a tributary of the Amur. The Zeya and Bureya
plants will provide power for a planned pulp and cardboard combine
and other industry of the Far East, as well as for the eastern sector of
the Baykal-Amur Mainline Railway (BAM).19 A 900 MW hydro-
electric plant scheduled for completion in 1980 on the Kolyma River,
in Magadan Oblast, will be an important supplier of the gold mining
industry of the region.2 0

Low-cost electric power brings with it other development. Largfe.
modern aluminum plants have been built at Bratsk, Irkutsk, and
Krasnoyarsk to take advantage of the power made available by the
hydroelectric plants at those locations. Bratsk, which began as a con-
struction camp for workers building the powerplant, has become a
modern city with a population of a quarter of a million people . 2 1 By
1990, a city of 150,000 is expected to develop around the plant at Ust

17 Gidrotekhntcheskoye Strottesl'stvo, January 1971, pp. 1-5. Gidro-elektrostantsl Sibirl
v Yedinoi EnergosistemeiSSSR, Moscow, 1975, pp. 9-13.

Is Stroitelnaya Gazeta. Jan. 21, 1976, p. 3.
19 BBC. Summary of World Broadcasts. U.S.S.R. Economic Report, June 6, 1975. p. A-S.

N. Bayhakov. "Great Plans, Great Deeds", Znamya No. 9, September 1974. pp. 3-il. cited
in IPRS G3393. Nov. 5. 1974. p. 48.

' Vodnyy Transport, June 7, 1972, p. 2. BBC, Summary of World Broadcasts, U.S.S.R.,
Economic Report. July 19. 1974, p. S.

2 Sovetskaya Rosslya, Sept. 1, 1975, p. 2.
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flimsk, which will supply cheap power 21a to a pulp and paper com-
plex and to an ore-dressing complex. The present population is40,000, of which only about 14,000 are construction workers.23 In the
vicinity of the 6,400 MW hydroelectric plant now under construction
at Sayan Sushensk, an industrial complex is planned with some 120enterprises, including an aluminum plant with an ultimate annual
capacity of 500,000 tons of primary aluminum, a railway car plant,
iron foundries, nonferrous metals enterprises, and electrotechnical,
light, and food industries.24 The new city developing at this site isexpected eventually to have a population of 200,000.25

VII. THERMAL POWER AND COAL

Development of electric power in the eastern regions is not limited
to hydroelectric. About 63 percent of the Soviet Union's "explored"reserves of coal are found in Siberia and the Far East.2 6 ("Explored"
reserves-razvedanryye zapasy-are somewhat more comprehensive
than "mapped and explored" reserves in U.S. terminology.)

Plans call for construction in Siberia of a large complex of thermal
powerplants to be fueled by cheap coal from the vast Kansk-Achinsk
deposits that extend for several hundred miles along both sides of the
Trans-Siberian Railroad, east and west of the Yenisey River atKransnoyarsk. This basin has not yet been extensively explored, but
it is estimated to contain 1.2 trillion tons of coal. At present. out-
put from the Kansk-Achinsk Basin totals only about 25 million tons
annually and makes negligible contribution to the Soviet energy sup-
ply. By 1990, however, the basin is tentatively scheduled to be produc-
ing 350 million tons annually ,27 about one-third of projected output
of coal in that year and approximately 5 percent of the U.S.S.R.'s
projected supply of energy in all forms.

Despite the low cost of mining Kansk-Achlinsk coal, it is not eco-
nomically feasible to ship this coal in its raw form to the energy-
consuming centers in the European U.S.S.R. because of its relatively
low heating value and poor physical characteristics. It is to be con-
sumed locally in electric power stations, processed into semi-coke forlong-distance transport by rail, or perhaps eventually delivered to theWestern U.S.S.R. by pipeline in the form of a slurry. The first stage
of the power complex based on Kansk-Achinsk coal will have six toeight thermal powerplants, each with a capacity of 6,400 MfW. Design
and specification work for the first of these plants was completed in
mid-1975 and construction is expected to start this year at Berezovka,
which could mean initial operation by 1980.28

21 The Soviets claim that the Bratsk hydroelectric powerplant produces the world'scheapest electric power-4.6 kopeks per 100 kilowatt hours (about one-half mill per kwhat the official exchange rate) and that the Ust Ilimsk station will produce electric powereven cheaper-3.4 kopeks per 100 kwh-when pnt into full operation. 2
2

92Forelgn Broadcast Information Service (FBIS), Daily Report. Soviet Union, Jan. 3.975. ,p. S-2, citing a Tass report from Irkutsk.
23 Die Wirtschaft, Oct. 1, 1975, p. 16.Ekonomtcheskaya Gazeta, No. 6, February 1972, p. 24.

Neu es Deutschland. Dec. 3, 1975, p. 7.
N. V. Melnikov, Energeticheskiye Resursy SSSR, Toplivno-energeticheskiye Resursy,'Moscow. 1968. p. 64.
FBIS. Daily Report. Soviet Union, May 14, 1974, p. S-2.28 Pravda, Apr. 26. 1975, p. 2.
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VIII. TRamsissiow ANb TRAfSPORT

A. High Voltage ThaisUigsion

Part of the electricity generated in Siberia will be used in the area,
and the rest will be transmitted to the European part of the country
through a very high-voltage direct current transmission line, that
is to be built after 1980, once the technology for such transmission is
perfected. The U.S.S.R. now has only one experimental direct cur-
rent high-voltage line, an 800 kv line stretching 473 kilometers (294
miles) from the Volgograd hydro powerplant to the Donbas area
of the Ukraine.2 9

The United States similarly has one 800 kv direct current line that
extends 850 miles from the Dalles on the Columbia River to Los
Angeles and that went into operation in 1970. Another DC line is
planned from the coal fields of North Dakota to&Mintiesota.

The U.S.S.R. plans, during the current Five-Year Plan period, to
start construction on a 1,500 kv direct current line from North
Kazakhstan to Tambov, about 400 kilometers southeast of Moscow."
Completion is scheduled for about 1982. At present there is a 500 kv
high-voltage transmission line from Surgut, via Tyumen to Reft in
the Urals power system. Surgut, thus far, is connected with the
Siberian power system by only a 220 kv line to the large substation
at Anzhersk. This line would not be capable of carrying much power
from the Kansk-Achinsk region, so before power from this area can
be transmitted to the Western part of the country additional trans-
mission facilities will have to be developed.

B. The BAM

Transportation, as well as energy, is essential for development of
Siberia's potential. One of the great construction projects that will pro-
ceed during the Tenth Five Year Plan period, and that will play a
considerable role in the development of Siberian resources, is the Bay-
kal-Amur Mainline Railway, known as the BAM. It will stretch ap-
proximately 3,200 kilometers (nearly 2,000 miles) from Ust-Kut on
the Lena River, northwest of Lake Baykal, to Komsomol'sk on the
Amur, where it will connect with a line to Vladivostok, via Khaba-
rovsk. The length of this railway is roughly 21/ times that of the
Alaska pipeline being built under somewhat comparable conditions as
to climate and terrain. It will cross seven mountain ranges, a number
of large rivers, and traverse 500 kilometers (ntiore than 300 miles) of
permafrost.31

Among other things it will greatly facilitate development of the re-
gion between the Trans-Siberian Railwav and its own route, as well as
resources to the north of that route. Among these resources are the
large Udokan copper deposits, which reportedly have the potential to
yield 400,000 tons of refined copper per year for over 50 years. (Such
annual production would be equal to about 30 percent of current total
Soviet annual output.) The BAM also will make possible exploitation

s T,.ve.tiya. May 7,1965, p. 6.
2l Kazakhstanskaya Pravda. Dec. 9. 1973. p. 4.
31 N. K. Biayhakov. "Great Plans. Great Deeds", translated from Znamya, September 1974.

pp. N-1i. in, US .oint Publications Research Service, No. 63393. Nov. S. 1974, pp. 39- 48.
P. Runich. "BAM I RazvItIya Ekonomiki Dalnego Vostoka", Planovoye Khozyaystvo, May
1975, pp. 28-87.
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of asbestos in the Buryatskaya ASSR, timber, pulp, and paper re-sources of the Far East, iron ore from the Aldan region, and coal fromthe Southern Yakutsk Basin-some of it for export to Japan-as well
as movement of West Siberian oil to supply the Far East and to export
to Japan.

IX. OIL AND GAS-IMPORTANT AS ENERGY AND As RAW MATERIALS

A. Reserves

The hope for future increases in Soviet production of oil and gas,at least for the next few years, lies mainly in the development ofSiberian resources. Central Asia, the only other important source ofincreased output in the next 5 years, has regional development prob-
lems of its own. Its contribution to increased oil output will be slight,and although it will contribute about 20 percent of the increase inannual production of natural gas by 1980, its share in the national
total will decline.

The Soviets have enjoyed considerable success in expanding Siberia'sknown reserves. The region's "explored" reserves of natural gasare more than 36 times the level of 1965, and constitute approximately
two-thirds of all explored reserves of gas in the U.S.S.R.32 (see table
3). Most of these reserves are located in northern Tyuinen Oblast,
near the Ob Gulf. (For location of reserves see "Siberian Resources"
map, p. 499.) The Urengoy field, the largest known in the world,has reserves estimated at 4-6 trillion cubic meters, about one-fifth toone-fourth of total Soviet explored reserves of gas. Development drill-ing of this field began in 1975, and commercial production is expected
by 1978. The U.S.S.R. has sought foreign financing to develop facili-ties that would permit export of part of the output from this field toWestern Europe or perhaps as liquefied natural gas (LNG) to theU.S. east coast.

Unlike natural gas reserves, the U.S.S.R. does not publish statisticson oil reserves, and Soviet sources discuss them only in very general
terms. However, the West Siberian oil reserves unquestionably arevery large. Development is being pushed at a rapid pace, but lessthan one-third of the discovered oil fields are being. produced thusfar. The bulk of West Siberian output now comes from the giantSamotlor field, which has reserves estimated at more than 2 billiontons, about one and one-half times those of the Alaska North Slope.

TABLE 3.-U.S.S.R.: EXPLORED RESERVES OF NATURAL GAS'

[Billion cubic meters,

Region 1965 1970 1974

West Siberia -315 7,116 14,100East Siberia ---------------------------- 91 439 700European U.S.S.R- 1,771 2 583 4,400Central Asia and Kazakhstan- 1,043 1,962 3,300
Total, U.S.S.R -3,220 12,100 22, 500

Siberia as a percent of total -12.6 62.4 65.8

X Approximately equivalent to proved and probable reserves by U.S. definition.
Source: "Planovoye khozaystvo No. 2", February 1975, p. 21.
31 M. Bokserman, "Putt Povyshentya Effektivnostl Transporta Topilva", PlanovoyeKlhozyaystvo, No. 2, February 1975. p. 21.

73-720 0 - 76 - 34
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B. Production and Plans

Production of oil and gas in West Siberia has risen sharply since 1964
when commericial production began (see table 4). The original goals
for West Siberian production in 1975 were 125 million tons of oil and
44 billion cubic meters of natural gas.33

Output of oil in 1975 reached nearly 150 million tons, surpassing
the original target by 25 million tons and accounting for about 30 per-
cent of total Soviet crude oil production. Development of the gas fields,
and laying of gas pipelines, however, have lagged behind schedule and
gas recovery in 1975 wvas only about 38 billion cubic meters, 14 percent
below the original target. As a result of shortfalls in gas output in
other parts of the country, however, West Siberian natural gas still
accounted for 13 percent of national production in 1975-approxi-
mately the share originally foreseen in the Five Year Plan.

TABLE 4.-PRODUCTION OF OIL AND GAS IN WEST SIBERIA

Crude oil ' Natural gas

Percent of Soviet Billion cubic Percent of Soviet
Year Million metric tons' outputs meters' outputs

1965 -0.9 0.4 Negligible Negligible
1970 -31.4 8.9 9.2 4.6
1971 -44.8 11.9 9.2 4. 3
1972 -62.7 15.7 11.4 5.2
1973 -87.7 20.4 16.4 6.9
1974 -118.4 25.8 24.7 9. 5
1975 -150 30 38 13

1976 plan 7 - 180 35 46 15
1980 plan -300-310 47-50 125-155 29-39

Includes output of gas liquids.
I "Neftyanoye Khozyaystvo, No. 5," May 1975. "Ekonomicheskaya Gazeta, No. 19," May 1975.
I Based on national totals in "Narodnoye tKhozyaystvo SSSR v 1974 g.," Moscow, 1975, p. 220; "Pravda," Feb. 1,

1976, p. 1, and Mar. 7,1976, p. 3; and "Izvestiya", Dec. 3, 1975, p. 2.
4 "Ekonomicheskaya Gazeta, No. 8," February 1973. "Gazovaya Promyshlennost No. 1," January 1974; No. 2, February

1974, No. 1, January 1975. A. D. Brents, V. Ya. Gandkin, and G.S. Urinson, "Ekonomika Gazodobyvayushchei Promy-
ublunnsti," Moscow, 1975, p. 28.

a Based on national totals from "Narodnoye Khozyaystvo SSSR v 1974 g.,"' Moscow, 1975, p. 221, and "Pravda." Feb. 1,
1976, p. 1, and Mar. 7, 1976, p. 3; and "IzvestiVy," Dec. 3,1975, p. 2.

"Ekonomicheskaya Gazeta, No. 14," April 1976, p. 1, Ibid., No. 22, May 1976, p. 4.
7"Izvestiya," Dec. 3, 1975, p. 3.
* "Pravda," Mar. 7, 1976, pp. 3, 7.

Plans for 1980 adopted at the 25th CPSU Congress in March 1976
call for West Siberian production of oil to reach 300-310 million tons,
nearly half of the planned national output of 620-640 million tons.3 4

This goal for Siberia is considerably higher than one of 230-260
million tons contained in preliminary plans adopted. by the CPSU
Central Committee and the Council of Ministers in December 1969.35
The target may have been raised because of the encouraging overful-
fillment of the plan for 1975, or because older producing deposits in
other parts of the country are being depleted rapidly. However, the
rates of development in individual Siberian fields and problems men-
tioned in articles appearing in Soviet sources make it appear doubtful
that the new target can be achieved.3a A 1980 output somewhere in
the range of the earlier preliminary plan appears more probable.

a3 N. K. Baybakov, Gosudarstvennyt Platiletnil Plan RazvIttya Narodnogo Khozyaystva
SSR na 1971-1975 Godl. Moscow. 1972, pp. 103. 107.

34 PravdaA Mar. 7. 1976. pp. 3, 7.
:5 Planovoye Khozyaystvo. No. 10. 1974, pp. 43-62.
3' Geologtya Nefti I Gaza, March 1973, pp. 23-28. Organizatslya I Upravlenlya Neftyanol

Promyshlennostl, December 1974, p. 16.
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Planned Siberian output of natural gas in 1980 is 125-155 billion
cubic meters,3 7 roughly one-third of the national goal of 400-435 bil-
lion cubic meters. Siberian reserves are undoubtedly more than ade-
quate to support the planned increase. However, given the Soviet
Union's past record of consistent failure to achieve natural gas pro-
duction goals, Siberia's difficult terrain and harsh climate, and the
probable continuing shortages of large-diameter pipe and ancillary
pipeline equipment, a 1980 output near the lower end of the targeted
range appears more likely than one near the upper limit.

C. Lagging Additions to Reserves and the Need for Western
Equipment

Production of oil is increasing faster than discovery of new reserves.
As early as 1972 Shashin pointed out that after 1975 accelerated de-
velopment of the oil industry would be possible only if whole oil
provinces significantly larger than Western Siberia can be developed.38
Soviet officials recognize that the increase in petroleum production is
now achieved mainly in Western Siberia, and are concerned that the
flow of Tyumen oil may slow down in 5 or 6 years, whereas the need
for liquid fuel will rise constantly. Creation of a new base for oil and
gas production is one of Moscow's major tasks and plans have been
made for extensive exploration in East Siberia during the 1976-80.A9

Given the climate, and logistic problems worse than in 'West Siberia,
more complex geological conditions, and the lack of adequate geo-
physical equipment, it is unlikely that East Siberia will make any
great contribution to the national supply of oil before the mid-1980's.
'Whether Soviet oil production continues to grow in the late 1970's
and 1980's probably will depend, to a large degree, on how rapidly
reserves are depleted in the Urals-Volga and older producing regions
where production already is being maintained only by such measures
as extensive water flooding, use of imported submersible pumps, and
exploration and development of smaller, deeper, and economically
less attractive deposits.

To the east, exploration is under way in the Vilyuy Basin of the
Yakutskaya A.S.S.R., where proved and probable reserves of 700
billion cubic meters of gas have been reported thus far, but oil has
not been found in commercial quantities. In March 1976 the U.S.S.R.
signed agreements securing $25 million each from Japan and from
a consortium of U.S. firms to continue exploration in this area over the
next 2-3 years. A possible further arrangement has been discussed
whereby-should reserves warrant-facilities might be developed for
the export of 10 billion cubic meters per year of LNG from East
Siberia to both JTapan and the U.S. west coast.

Soviet officials have also, for some time, been holding sporadic dis-
cussions with Japanese and U.S. companies concerning possible partic-
ipation in exploration offshore from Sakhalin, where potential reserves
have been estimated at nearly 3 billion tons in water depths up to 330
feet. Substantial reserves also are believed to be located offshore in the
Kara, Laptev, East Siberian and Chukchi Seas (the latter two being
possible continuations of the Alaska North Slope deposits), but ex-

"' Pravda. Alar. 7. 1976. p. 7.
Is Geologlya Neftl I Gaza. January 1974. D. 1.
19 Sotsialisticheskaya Industrlya, Sept. 13, 1974, p. 2.
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ploration and development of these reserves probably is some years off,
and will be very difficult when undertaken. Soviet experience with off-
shore oil, thus far, has been limited chiefly to the relatively shallow
waters of the Caspian and Black Seas where operations are conducted
from trestles or "man-made islands". If the U.S.S.R., is to move into
the greater depths and more difficult conditions offshore from Sakhalin
and in the Arctic seas, access to Western experience, technology, and
equipment will be essential.

Even the search for and exploration of onshore reserves would be
greatly facilitated by Western technology and equipment. The
U.S.S.R. does not have adequate supplies of sophisticated geophysical
tools, such as modern seismic equipment and computerized field units,
used routinely in the West. Without such equipment, Soviet capability
to locate deep structures is limited. Poor quality drill bits, underpow-
ered mud pumps, and shortages of good quality pipe for drilling and
casing (to say nothing of large-diameter linepipe) are factors con-
tributing to inefficient operations in the field. The standard Soviet
turbodrill is an excellent tool for the relatively shallow hard rock
structures previously encountered in the Urals-Volga region, but is
much less efficient at the depths from which most new additions to
reserves must now come and for which Western rotary drills are more
suited. The U.S.S.R. has purchased a few western rotary drills, but is
concentrating mainly on improvement of the turbodrill.k

X. LONG RANGE ENERGY PLANs, EXPORTS, AND THE HARD CURRENCY
TRADE DEFICIT

Tentative forecasts for the period up to 1990 advanced by Soviet
energy experts indicate that the U.S.S.R. hopes to satisfy almost all of
its own energy needs while providing a growing surplus for export.4 0

Siberia will figure prominently in this program. Achievement of these
objectives will be very difficult, given the serious problems that will be
encountered in locating and exploiting reserves in inhospitable regions
and the need for technological improvement. However, the exports-
particularly of oil-are extremely important to the U.S.S.R. as a
means of financing imports of badly needed machinery and equipment,
metals and metal products, and of course-at times-grain. In 1975,
Soviet imports of Western machinery and equipment alone were
valued at $4.6 billion, imports of finished steel (including pipes and
tubes) at $2.5 billion, and imports of grain at $2.3 billion.41

In 1975, the Soviet Union exported 130 million tons of crude oil and
petroleum products, divided roughly 60 percent to other Communist
countries and 40 percent to non-Communist countries- (see table 5).
Soviet oil provided about three-fourths of the supply of the East Euro-
pean Communist countries, 90 percent if Romania, which is self-suffi-
cient in oil, is excluded. For many years the export of oil to
non-Communist countries has been the U.S.S.R.'s largest single source
of hard currenev foreign exchange. In 1975 it exported nearly 39 mil-
lion tons to the hard currency countries (mostly to Western Europe)

40N. V. Melnikov, Toplivno-energetlchesklve Resnrsy S.S.S.R.. Moscow, 1971, p. 7. M. A.
Styrikovich. In Kazakhgtanskaya Pravda, June 10. 1973. p. 4. translated In U.S. Joint
Piblicatlonq Research Service. No. 59533. July 17. 1973. p. 11. L. A. Mrelentyev, Izvestiya
Akademnli Nauk. S.S.S.R., Energetikt I ~Transport, May-June 1974, p. 16. P. S. Neporozhny,
op. cit.. Vol. 1. No. 1.2-4. p. 11.

41 Vneshnyaya Torgovlya S.S.S.R. v 1975 God, Moscow, 1976.
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to earn nearly $3.2 billion. In 1974 Soviet exports to hard currency
countries were only 31 million tons, 4 million less than in 1973, but as aresult of price increases in the world market Soviet hard currencyearnings from oil in 19-74 ($2.6 billion) were more than double whatthey were in 1973.42

TABLE 5.-SOVIET EXPORTS OF OIL IN 1975
Million tons Percent

Total - --------------------------------------------------------- 100
To:

Other Communist countries -78 60Eastern Europe -(--- ---------------------- (63) (48)Non-Communist countries -52 40Hard-currency countries -(39) (30)
Source: "Vneshnyaya Torgovlya SSSR v 1975 God," Moscow, 1976.

However, as a result of increased imports (including large pur-
chases of grain) and little growth in exports, because of the reces-sion in the West, the Soviet hard currency trade deficit skyrocketed
in 1975, reaching more than $6 billion. The hard currency trade deficitwas about $1.7 billion in 1973 and $910 million in 1974, the decreasein 1974 having been attributable largely to the rapid rise in worldmarket prices for a number of raw materials, including oil, exported
by the Soviet Union. Without the earnings from oil exports the situa-ation would have been much worse.

Natural gas also is of growing importance to the Soviet Unionas an export commodity. In 1975 the U.S.S.R. exported about 19 bil-lion cubic meters-11 billion cubic meters to Eastern Europe, whereit constituted about 15 percent of East European supplies. and 8billion cubic meters to Western Europe earning nearly $210 million inhard currency. 43 By 1980 the U.S.S.R. will be exporting 30-33 billion
cubic meters to Eastern Europe-providing about one-third of EasternEurope's gas supply-and at least 25 billion cubic meters to Western
Europe. This latter figure is in accord with arrangements already
concluded-most of them involving the exchange of gas for large-diameter linepipe and other equipment. Exports to Western Europe
could be even greater as additional deals are still being discussed.To maintain its position as a net exporter of energy during thenext 15 years, the U.S.S.R. apparently will undertake a number ofmeasures. The rate of increase in oil consumption probably will slowconsiderably and the share of oil in the total energy balance willdiminish (see table 6). The share of natural gas, which is more readilyavailable, will increase. The decline that has been taking place since
1960 in coal's share in total fuel production is to come to a halt inthe next few years. Coal will be used to an increasing degree in someapplications such as in large thermal powerplants, thereby conserving
oil and gas for higher priority use as industrial raw materials andfor export to earn foreign exchange.

At present the oil and gas being exported comes, for the most part,from the older fields in the western part of the country-the Urals-
Volga oil fields and the Ukrainian and Central Asian gas fields. How-ever, supplies must come from the eastern regions if exports are tobe maintained as the older fields are depleted. Pipelines are alreadyunder construction that will transport Siberian oil and gas toEurope. Moreover, as indicated above, ventures for exporting lique-

vneshnyaya Torgovlya S.S.*S.R. za 1974 God, Moscow, 1975; Ibid., v 1975 God, Mos-cow. 1976, passim.
'3 Ibid.
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fled natural gas, and perhaps oil, from Siberia and the Far East to
Japan and the United States have been discussed-thus far without
any agreement on financing and prices.

TABLE 6.-U.S.S.R.: PERCENTAGE DISTRIBUTION OF ENERGY PRODUCTION, BY TYPE

Actual Estimated Plan Forecast
19741 1975' 19803 199D4

Total ------------------------------- ---------- 100 100 100 100

Oil -42 43 43 32
Natural gas ----------------------------- 20 21 24 32
Coal and other solid fuels- 35 33 29 28
Hydroelectric power- I 1 1 I
Nuclear electric power Negligible Negligible 1 5
Other sources -2 2 2 2

X "Narodnoye Khozyaystvo SSSR v 1974 g.," Moscow, 1975, pp. 83, 219.
XBased on production data for crude oil, natural gas, and coal cited in "Pravda," Feb. 1,1976, p. 1. Shares of other

energy sources were based on estimates.
3 Based on plan data for crude oil, natural gas, and coal cited in "Pravda," Mar. 7, 1976, p. 3. Shares of other energy

sources were based on estimates.
4 Based on: N. V. Melnikov, "Toplivno-energeticheskiye Resursy SSSR," Moscow, 1971, p. 7; M. A. Styrikovich in

"Kazakhstanskaya Pravda," June 10, 1973, p. 4 (translated by U.S. Joint Publications Research Service, JPRS 59533,
July 17, 1973, p. 11.); L. A. Melentyev, Izvestiya Akademii Nauk SSSR, Energetika i Transport, May-June 1974, p. 16.

XI. OTHER HARD CURRENcY EARNERS

In addition to exportable oil and gas, Siberia and the Far East pro-
vide the U.S.S.R. with other means of dealing with its chronic hard
currency trade deficits. Annual Soviet earnings of hard currency from
the export of wood and wood products to non-Communist countries
were in the vicinity of $1 billion in 1974, and $700 million in 1975. In
1975 the total value of Soviet exports of wood and wood products de-
clined by about 9 percent and larger shares went to Eastern Europe and
to the developing nations.44 Development of the East Siberian timber
industry will make possible increase in export of forest products-per-
haps by as much as 15 percent per year for the next decade. Part of this
development is the result of agreements with Japan, whereby Japan
provided credits for road construction, forestry and wood chip process-
ing equipment, and development of port facilities, and is being repaid,
at least in part, in saw logs, wood chips, pulpwood, and other wood
products.

Gold is produced in quantity in the Northeast Region-Magadan-
skaya Oblast and the Yakutskaya A.S.S.R.-in the Lena region of
Irkutsk Oblast, and the Transbaykal. (Most future expansion in gold
output, however, probably will come from areas outside of Siberia-
for example from the large Muruntau deposits in Uzbek S.S.R.) The
U.S.S.R. regards information on reserves of gold ore and gold produc-
tion-like oil reserves-as a state secret and little is published on the
subject. However, according to the annual report of the Bank of Inter-
national Settlements, Communist countries sold 150 metric tons of gold
on Western markets in 1974.45 At an average London market price of
$158.80 per troy ounce, these sales would have earned about $766
million. Presumably the U.S.S.R accounted for most of the sales.
Soviet sales in 1975 (including 50 tons rumored to have been sold
directly to buyers in the Middle East) may have totaled about 200
tons. Such sales could have earned about $1 billion.

Exports to hard currency markets of diamonds (produced in Yakut-
skaya A.S.S.R.) were valued at about $500 million in 1974, and sales
of platinum group metals (mostly produced around Norilsk, in East

44 Vneshnyaya Torgovlya S.S.S.R. v 1975. Moscow, 1976.
'5 Bunk for International Settlements, Forty-fifth Annual Report, April 1, 1974-March 31,

1975. Basle, 9 June 1975. p. 104.
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Siberia) were about $350 million in that year. Also in the Norilsk area,
a major expansion of the copper and nickel industry is taking place.
Development of new mines has been under way for about a decade, and
a contract has been signed with Finland for delivery of equipment for
smelting copper and nickel concentrates. The Norilsk mining and
metallurgical combine already accounts for 10 percent of Soviet copper
production and more than half of the U.S.S.R.'s production of nickel
and platinum group metals. The availability of nickel for export is
likely to increase as the Norilsk projects are completed in the late 1970's
and early 1980's. By the mid-1980's production of nickel at Norilsk may
exceed 300,000 tons annually-about 20 percent more than the current
output of Canada, the world's largest producer. Additional develop-
ment of copper and nickel deposits is also projected for the area north
of Lake Baykal and the BAM. The U.S.S.R., already a net exporter of
about 200,000 tons of copper annually,46 probably will be able to export
a large share of its increased output from Norilsk and Udokan.

XII. LONGER RUN POTENTIAL SOURCES or FOREIGN EXCHANGE

In the longer run, export of other Siberian minerals and metals may
also become a source of foreign exchange. The eastern regions also
have considerable iron ore, which thus far is being exploited only on
a relatively small scale. At present, Siberia and the Far East account
for only about 10 percent of Soviet steel output. However, production
of the West Siberian Metallurgical Plant near Novo Kuznetsk, esti-
mated at about 6 million tons of crude steel in 1975, is to be doubled
by the early 1980's. Extensive iron ore development is planned at
Rudnogorsk and the Angara Pit in East Siberia, and in the Aldan iron
ore field of Southern Yakutia. New iron and steel plants are to be con-
structed in Eastern Siberia and the Far East. Firm locations have not
been announced, but Tayshet-at the junction of the BAM and the
Trans-Siberian Railway-and Svobodnyy-farther east on the Trans-
Sib, have been mentioned frequently as likely locations.47 The latter
plant could use iron ore from local deposits as well as iron ore and
coal from the Chul'man area and electricity from the Zeya hydroelec-
tric powerplant. An alternative suggestion has been to locate a plant
closer to the Chul'man and Aldan deposits.48

Initially the objective will be to satisfy growing requirements for
structural and other types of steel needed for development of the
eastern regions. Throughout the 10th Five-Year Plan Siberian steel
output will remain inadequate to meet the growing needs of the area,
although some specialized steel products may be exported in spite of
the over-all regional deficit. In the longer run, exportable surpluses-
at first of ore, but perhaps later of steel-probably will be generated
as major deposits are developed. This would appear even more likely
if Japanese or other foreign participation is obtained.

Despite inadequate raw material sunnijes that force dependence on
imported bauxite and alumina, the USSR plans to build, during the
1980's, at least two additional Siberian aluminum plants each-like
the one at Sayan Sushensk-with capacity to produce 500,000 tons of
primary aluminum annually.49 Such capacity would increase the

'8Vneshnyaya TorgovIva S.S.S.R. v 1975 (Cod. Moscow. 1976. pp. 27. 41.
a7 Tzvestlva. Jily 7.1970. p. 3. Planovoye Khoxyaystvo, No. 11, 1973, pp. 59-63.
'I Sotsinlistlehesknva Industriya. Anl. 14,1974, p. 2.
'9 American Metal Market, Dec. 10, 1974, p. 13.
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USSR's already well-developed capability to export aluminum. Ex-
ports have been about 600,000 tons per year in recent years, mostly to
other Communist countries and to developing countries.50

Production of other minerals and metals also figures prominently in
Soviet plans for development of the eastern regions. In some cases-
such as antimony, fluorspar, tungsten, molybdenum, and tin-the mo-
tivation is primarily need to satisfy domestic demand. (Soviet pro-
duction of tin is almost completely dependent on resources in the
eastern areas. (In other cases-asbestos, mercury, lead, and zinc-the
pressure to expand production stems not only from domestic require-
ments, but also from desire to export. Substantially increased Siberian
output of these products, however, is unlikely before the 1980's.

XIII. CHEMICAL COMPLEXES AND INTEGRATFD RESOURCE,
DEVELOPMENT To HOLD DOWN DEFICIr

Siberian resources are also being developed to reduce Soviet de-
pendence on imports of certain chemical products. Building chemical
complexes in Siberia is logical. The chemical industry requires large
amounts of electric power and water-both in plentiful supply in the
eastern regions-and a relatively small labor force, a desirable char-
acteristic given Siberia's shortage of manpower. Oil, gas, salt, and to a
lesser degree coal deposits, as well as timber of the eastern regions
afford abundant raw material feedstocks.

Siberia's share in the national output of chemical fibers-Soviet im-
ports of which were valued at more than $130 million in 1975 51-iS

expected to increase over the next decade. A large installation under
construction at Barnaul, which includes a 50,000 ton per year nylon
fiber and yarn plant, originally was scheduled for operation in late
1975,52 but commissioning has now been deferred until sometime dur-
ing the 10th Five-Year Plan Period .5 3 A 120,000 ton per year rayon
plant has been under construction at Zaozernvy since 1972.54

Capacitv for production of plastics also is being increased in Siberia.
Table 7 relates capacities at proposed Siberian petrochemical combines
to total Soviet output of selected plastic materials in 1974. Imports
from the West of three of these products-polyethylene, polvvinyl
chloride, and polvstvrene-were valued at more than $150 million in
1974 and about $100 million in 1975. accounting for approximately 40
percent of total Soviet imports of plastics and related materials from
the West in those years.55

TABLE 7.-SELECTED SIBERIAN PLASTIC PRODUCTION FACILITIES
Planned capacity of Ist stage

Probable As percent of
completion Thousand 1974 U.S.S.R.

Location date Product tons per year production
Tomsk - 1979-81 Polyethylene -350 102

Polypropylene -100 1, 000-1, 500
Omsk I------------ 1978 Polystyrese------------ 100 85
Zima -1978-79 Polyvinyl chloride -250 84

I "Sovetskaya rossiya," Mar. 11, 1975. "Pravada," Mar. 24, 1975. "Plasticheskiye massy, No. 6," June 1975, p. 20:
"Stroietelnaya Gazeta," July 4, 1975.

"Journal of Commerce," AuR. 15 1974.
IStroitelnaya gazeta,' July 21, 1948, p. 2. "Petrochemical News," July 24, 1972. "Chemcal Marketing Reporter,"

Mar .24, 1975. "European Chemical News," July 19, 1915.

5o Vneshnyaya Torgovlya S.S.S.R. v 1075 God. Moscow. 1976. p. 27.
51 Vneshnyaya Torgovlya S.S.S.R. v 1975 God, Moscow, 1976, p. 44.
51 Elironenn Chemical News. Jnn. 19. 1973.

s qtrottelnayn Gazeta. May 30. 1976.
5s Strottelnaya Gazeta. Sept. 26. 197i.
5s Vneshnyaya Torgovlya SSSR v 1975 God, Moscow, 1976, passim.
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At Tomsk, construction began in 1974 on facilities that are to pro-vide 2 percent more polyethylene and 10 to 15 times the amount ofpolypropylene produced in the entire USSR in 1974.56 Oil from theToinsk and Tyumen areas will be used as raw material feedstock.Substantial output is not expected, however, before 1979-81. Facilitiesplanned for completion at Omsk in 1978 are to have capacity for pro-ducing 100,000 tons of polystyrene annually, which is equal to 85 per-cent of total Soviet output of this material in 1974.5' At Zima, on theTrans-Siberian Railway west of Lake Baykal, a plant is under con-struction that by 1978-79 is expected to have capacity for productionof 250,000 tons of polyvinyl chloride, equal to nearly 84 percent of theUSSR's 1974 output of PVC.
In addition to being a major producer of polyvinyl chloride plastics,the plant at Zima will process local deposits of apatite into phosphatefertilizers, 5 badly needed in the Soviet Union where over 50 percentof 'the agricultural land is deficient in phosphorous. Farther to theeast, at Komsomolsk on the Amur, a large chemical complex has alsobeen proposed that would be based on large apatite deposits of theAldan region, local phosphorites, and on Yakutsk natural gas andcoal.59
An interesting example of savings through integrated developmentof Siberian resources is under way at Tobolsk, where constructionbegan in 1974 on a large petrochemical combine that will produce syn-thetic rubber, plastics, refined petroleum products, and mineral fer-tilizer.60 Electricity will be supplied by a large thermal electric plantoperating at Surgut. This plant, which now has 'an installed capacityof 1,000 MW and will reach 2,400 MW when completed, is the firstpowerplant in the USSR fueled entirely with associated gas, the naturalgas produced in conjunction with oil.61 Oil and associated gas from thefields of the Middle Ob will be used as raw materials at Tobolsk. Inmany fields the associated gas is being flared, i.e. burned off. In 1974about 6 billion cubic 'meters, or approximately one-fourth of actualSiberian gas output, was wasted in this manner. 62 Use of the gas repre-sents a considerable potential for saving energy now 'being wasted,but depends on developing facilities for collecting and processing thegas. Unfortunately, thus far, investment in such facilities has been in-adequate and equipment for them is in short supply.

M Sovetskaya Rossiyva Mar. 12, 1974. Pravda, Mar. 24, 1975. Plastlchesklye Massy, No. 6.June 1975, p. 20. Stroltelnaya Gazeta. July 4, 1975457T Journal of Commerce, Aug. 15, 1974.
C9 Strolteinaya Gazeta, July 21. 1968, p. 2. Petrochemical News, July 24, 1972. ChemicalMarketing Reporter, Mar. 24. 1975. European Chemical News, July 19, 1975.69 Ekonomicheskaya Gazeta, No. 5. 1975. p. 13.5o Izvestiva, Aug. 13, 1975. Planovoye Khozyaystvo, No. 7, July 1974. "Tobolsk: Rebirthof a City,;. Soviet Life, January 1974. p. 41.6' Sot llisticheskcaya Industriya, Nov. 5, 1974, p. 1. Izvestlya, Aug. 17, 1975, p. 3. Izves-tiya. Sept. 5. 1975. a. 3.
e2 Sotsiallsticheskaya Industrlya, Apr. 6. 1975.
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I. KEY FINDINGS

1. The fuel requirements of the U.S. and the U.S.S.R. differ sub-
stantially.2 These differences stem from differences in fuel productivity
that affect each economy as a whole and from differences in the level
of national output and its mix.

2. The output mix of the U.S. economy stresses satisfaction of con-
sumer wants while the Soviet Union strives for economic growth
through heavy investment. This difference is reflected in the ultimate
uses for fossil fuels. For example, 32 percent of U.S. fuel requirements
in 1967 were used directly or indirectly to supply refined oil products
to final demand. The corresponding figure for the U.S.S.R. was only
7 percent. The chief fuel-use for final demand in the Soviet Union in
1966 was construction, which consumed, either directly or indirectly,
18 percent of Soviet fuel. Construction in the U.S. accounted for only
9 percent of American fuel needs in 1967. To perform the same amount
of construction, the U.S.S.R. requires between one-quarter and one-
half more fuel input than the U.S.

3. Between 1950 and 1972, the productivity of fuels in the U.S. in-
creased at an average annual rate of 0.6 percent with high rates of
growth in the early fifties and an absolute decline in the late sixties.

1The author Is greatly indebted to Ray Converse, who did the research on ruble-dollar
ratios for construction and drafted the material presented In Section IV.E. and Appendix B.

2 Unless otherwise specified, the term fuel refers to fossil fuel.

(500)
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In the Soviet Union over the same period, fuel productivity increased
at an average annual rate of 1.3 percent.

4. If past patterns of sectoral growth rates and increases in fuel pro-
ductivity were to persist, Soviet aggregate fuel requirements would
grow at an average annual rate of 5.2 percent between 1973 and 1990,
with emphasis on oil and gas.3

IT. INTRODUCTION

Recent events, particularly the Arab oil embargo of late 1973 and
the related increases in international oil prices, have enhanced the im-
portance of fossil fuel balances in world affairs. The U.S.S.R. enjoys
an enviable position in this regard. It is well endowed with deposits
of all fossil fuels and has recently surpassed the United States as a
producer of crude oil. The United States, on the other hand, faces the
problem of growing dependence on foreign sources for crude oil and
natural gas. However, supply is only one side of the picture. Use of
fuel resources by the Soviet Union to gain influence abroad may be
limited by growing Soviet domestic requirements for fossil fuels. Like-
wise, the future vulnerability of the U.S. to interruption of fuel
imports depends, among other things, on the growth of U.S. fuel
requirements. The growth of fuel requirements in both countries, in
turn, is a function of growth in the various fuel-using sectors of the
two economies and of changes in fuel productivity.

The purpose of this paper is threefold:
To identify the chief fuel-intensive (as measured by fuel input per

unit of output) and fuel-using (as measured by total fuel input)
sectors in both economies, taking into account both direct and indirect
fuel use;

To compare and contrast past chanpes in total fuel requirements and
fuel productivity in the U.S. and the U.S.S.R. over time;

To project the growth of fuel requirements in the Soviet economy
based on (a) past patterns of economic growth, and (b) past trends in
fuel use, including trends in fuel productivity and in the substitution
of one fuel for another.

III. THE ROLE OF FOSSIL FuELS IN THE U.S. AND SOVIET EcONO1rEs

In both the U.S. and U.S.S.R. the relatively small contributions of
fossil fuel production to GNP and industrial output belie their impor-
tance to the health of the two economies. In the U.S. fossil fuel extrac-
tion and refining account for onlv 2 percent of GNP and 6 percent of
industrial production. In the U.S.S.R. in turn, fossil fuels contribute
little more-3 percent of GNP and 8 percent of industrial output. In
both countries, fossil fuel production accounts for less than 5 percent
of industrial employment.
* Nevertheless, fossil fuels provide the major source of energy for
both the United States and Soviet economies. In 1975, more than 90
percent of the energy requirements in both countries were satisfied by

3
This projection assumes that each sactor of the Soviet economy will crow at its 1968-72nverage annual rate and fuel productivity will Increase at rates prevailing in 1950-72 with

later years more heavily weighted. This is not a prediction-only a projection of what is
expected if past patterns of economic growth and fuel prorluctvity continue. Soviet pro-jections of the'r own feel 'Pe-irompts erp d-qa'isd In E"'ilv Jack, J. Richard Lee, and
Harold Lent, "Outlook for Soviet Energy," elsewhere in this volume.
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burning fossil fuel (see figure 1). In both economies oil plays the
major role, accounting for over 40 percent of United States and Soviet
energy sources in 1975. While the U.S.S.R. meets its oil requirements
from domestic production and exports large quantities to Eastern Eu-
rope, the United States-which consumes about 80 percent more energy
than the Soviet Union-imports more than one-third of its oil
requirements.

U.S. and U.S.S.R.: Energy Sources, 1975 Figure 1

Oil 42.7%

Coal 17 2% 2Coal 29W9./

Gas 20.7Y.

Hydropor 4/ Hydropower 2.9
Hydropower 4.5% ore / / Nuclear 0.4%.7

Nuclear 3.2%/> Other Fossil Fuels 3.4%

U.S. U.S.S.R.

92.3% Fossil Fuels 96.7% Fossil Fuels
570076 7-76

The major difference in the structure of energy sources in the
United States and U.S.S.R. occurs in the contribution of coal and nat-
ural gas. In the United States, natural gas supplies nearly one-third
of total energy while coal makes up somewhat less than one-fifth.

In the U.S.S.R. in contrast, coal contributes nearly one-third of
total energy sources while natural gas accounts for only one-fifth.

Both hydroelectric and nuclear energy make up relatively small
shares of total energy sources in both countries. In the U.S., however,
the share of nuclear power in total energy is more than six times its
share in the U.S.S.R. Despite the abundance of water resources in
the U.S.S.R., hydroelectric energy contributes a considerably smaller
portion of energy supplies than in the United States.

As shown in the following tabulation, the shares of the various
energy sources in the U.S. have changed little since 1960. Oil and
natural gas were the dominant fuels in 1960 and remain so today. In
the U.S.S.R., however, the shares of oil and natural gas have risen
sharply since 1960, reflecting primarily the substitution of these fuels
for coal.
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TABLE 1.-UNITED STATES-U.S.S.R.: CHANGES IN STRUCTURE OF ENERGY SOURCES'

ln percent]

United States U.S.S.R.

1960 1975 1960 1975

Hydroelectric - ,-----} 3.7 { 4- 0. 0 2'4Fossil fuels ----------------------------- 96.3 92.3 99.0 96.7Coal .-------------------------------- 22.8 17.2 50.3 29.9oil -.----..--.....-----.--.--.--.--...-- 41.8 43.7 28.4 42.7
Gas -------------------------------------------- 31.7 31.4 7.3 20.7Other3 ,, , , ,, ,, ,,, ,, 13, 0 3, 4

X Energy in this paper is measured in British thermal units (B.t.u.). I Btu is the quantity of heat required to raise thetemperature of I pound of water I degree Fahrenheit at or near its point of maximum density.
X Peat, shale, and firewood.

IV. THE STRUCTURE OF FUEL REQUIREMENTS IN THE U.S. AND
U.S.S.R.

A. Factors Affecting Fuel Requirements

The factors that determine an economy's fuel requirements fall into
two categories: (a) technological factors, and (b) demand factors.

Technological factors influence the quantity and mix of fuels re-
quired to produce a given output at a given time. These factors in-
clude the availability of land, labor, and capital; the time and place
of production; the value put on labor time and effort; and the vintage
and nature of the capital stock.

Both the Soviet and U.S. economies are well-endowed with land,
labor, and capital. Several important differences between the two
economies affect the quantity of fuel required to produce a given out-
put, Two differences stem from geography: (a) The production centers
of the Soviet Union are generally farther north than their U.S.
counterparts and require more fuel for heat; (b) the Soviet Union is
much larger in area, and the greater distances between raw material
sources, manufacturing centers, and markets increase the amount of
fuel used in producing and shipping the average unit of output. An-
other difference between the two countries is the degree to which they
economize on worker time and effort. The United States is an acknowl-
edged world leader in this area. The greater substitution of mechan-
ical and electrical energy for labor in the United States tends to in-
crease the fuel-output ratio in the United States.

Final demand for goods and services determines the quantity and
mix of outputs that an economy produces. In the United States, final
demand is determined by such factors as population. size and age,
income distribution. climate, and the tastes of individuals and house-
holds. In the Soviet Union, in contrast. the preferences of the politi-
cal leadership and the planning authorities are the chief factors deter-
mining the output mix of the economy. The U.S. economy puts pri-
mary emphasis on the satisfaction of consumer wants while the Soviet
economy stresses production of machinery and equipment to promote
economic growth. Thus, the investment component of Soviet G-NP
was 29 percent in 1974: whereas the investment component of U.S.
GNP was 15 percent in 1974.

The cumulative historical effects of technological factors are sum-
marized in the direct plus indirect fuel intensity coefficients derived



504

from the 1966 Soviet and 1967 U.S. input-output tables in producers'
prices .4

For example, the coal intensity coefficient for the Soviet automobile
industry is 85.003. This means that 85.003 million Btu's of fuel in the
form of coal were required to produce one thousand rubles worth of
automobiles in the Soviet Union in 1966. Furthermore, the fuel in-
tensity coefficients include both direct and indirect fuel requirements.
Thus, the 85.003 million Btu's include not only the coal used in the
auto assembly process but also the coal used to make the steel going
into the auitos. Omitted from this figure. however, is the coal used di-
rectly and indirectly to produce the fixed capital and support the labor
used in the auto industry and its suporting sectors.5

B. Limitations on Comparability

Several factors limit the extent to which comparisons of fuel re-
quirements in the U.S. and U.S.S.R. are possible. First are the differ-
ences between the input-output tables themselves. Data collection pro-
cedures in the compilation of the two tables may result in some similar
transactions entering the two tables differently or even being included
in one and excluded from the other. The tables also slice up the eco-
nomic activity in their respective countries into different cuts. For
example, the Soviet table has a separate sector for each of five fossil
fuels, while the U.S. table lumps crude oil and natural gas into one
sector and does not treat peat and oil shale separately. These differ-
ences limit the possibilities for sector-by-sector comparisons.

Comparisons are also limited by the general lack of accurate sec-
toral ruble-dollar ratios. Even if one knows the amounts of fuel re-
quired to assemble a dollar's worth of, say, autos in the United States
and a ruble's worth in the IJ.S.S.R., one must still determine the dollar
value of a ruble's worth of autos to compare the fuel intensities of
automobile production in the two countries. Foreign exchange rates
are inappropriate for this purpose since they are, in the Soviet case.
arbitrarily set by the government and bear no necessary relation to
the relative market values of the two currencies. Even the ruble-dollar
exchange rates in unregulated markets (such as a black market) are
inappropriate since these rates are determined by the values of the
unique set of goods traded in that market. These goods normally do
not bear a reasonably close relation to the products of the sector under
consideration. Correct comparisons of the fuel intensities of a sector
appearing in both the U.S. and Soviet tables require that the sectors
be similarly defined and that a ruble-dollar ratio be carefully computed
for that sector. In this paper, a ratio has been computed for the con-
struction sector and permits a detailed comparative analysis of fuel
use and intensity of construction in the U.S. and U.S.S.R. The other
sectors are compared only by examining their relative positions ac-
cording to fuel use and intensity within each economy, i.e., not between

IDerivation of the fuel-Intensity coefficients is described In appendix A.
i Tn oil inpnt-outpnt tables both new fixed investment and goods and services supplied tot he households of workers are considered deliveries to final demand rather than Inputs

'-
t
o the sectors that directly use the new fixed capital and employ the labor. The reason for

this limitntion is th't the 'nnult-notnat tshlo iq Isile-l0v a detailed record of the flow of
L-ods and serviees from each sector to the other sectors over a single year. But the inputs
m-ed in the production of fixed capital and support and training of workers may have been
t-snsfPrred between sector years before the year for which the Input-output table Is con-
structed: they are not. therefore, included in the Input-output table.
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the economies. This kind of comparison may be made without com-putation of ruble-dollar ratios.
Turning to the dynamics of fossil fuel use in the two economies,

computation of comparable economy-wide absolute measures of fuelproductivity would also require sectoral ruble-dollar ratios. Accord-ingly, the fuel productivity indexes derived for this paper are onlyrelative measures. For example, the fuel productivity index for theUnited States in 1972 was 99.98 (1967=100) and for the U.S.S.R.-
106.25 (1966=100). These figures do not indicate that fuel produc-tivity in the U.S.S.R. was higher than U.S. fuel productivity in 1972,but only that Soviet productivity increased at a higher rate between1966 and 1972 whereas U.S. productivity hardly changed at all overapproximately the same period.

C. The Chief Fuel-Intenmive Sector8 6

In both the U.S. and Soviet economies, the most fuel-intensive sec-tors include fuel extraction, oil refining, and power. After fuel andpower, the most fuel intensive sectors in each economy include metalproducts, chemicals, plastics, paint, paper, and some inputs into con-struction (see figure 2). The general similarity between the two coun-tries in the rankings of sectors by total fuel intensity also applies tothe rankings by individual fuels (see appendix C, tables C3-C6).
e Fuel intensity Is direct plus indirect fuel input per unit of output of the product of thedesignated sector. For example, coal intensity includes (a) the product of the coal sectorItself, (b) coal burned In the coal sector, and (c) coal burned in other sectors to supplythe coal sector with inputs of goods and services (except direct labor and capital) used incoal production.

73-720 0 - 76 - 35
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U.S. and U.S.S.R.: 10 Fuel-intensive Sectors Fgure 2

1967

Chemicals

Primary Iron and
Steel

Plastics and Synthetics

Paints

Stone and Clay Mining

Stone and Clay Products

Metal Containers

Agricultural Crops

Transportation and Warehousing

Paper and Allied Products

0 20 40 60 80 100 120 140 160 180 200

Millions BTUs per Thousand US $

U.S.S.R. 1966

Cement

Ferrous Metals

Refractory Materials

Paper and Pulp

Industrial Metal Products

Prefabricated Concrete

Other Construction Materials
1

Metal Structures

All Other Chemicals
2

Glass and Porcelain

0 100 200 300 400 5i00 60
Millions BTUs per Thousand Rubles of Output

1. Including wall and roofing materials, tile, ceramics and other materials.

2. Including synthetics, rubber, asbestos and other chemicals.



507

For example, the most coal-intensive sectors in both countries are
coal mining and coking, iron and steel, construction materials, such as
cement and structural metal products, and some other metal products.

The most oil-and-gas-intensive sectors in both countries include oil
and natural gas extraction, petroleum refining, electric power, plastics
and chemicals, and transportation.

The most striking difference in oil and gas intensity between the
two countries is in the production of agricultural crops. In the
U.S., crop production ranks seventh out of 80 sectors; in the Soviet
Union, sixty-second out of 71 sectors. There are three reasons for this
difference: (a) The degree of mechanization of agriculture is much
higher in the U.S.; (b) American farmers have made heavier use of
fertilizers and pesticides derived from petroleum and gas; and (c)
Drying of grain crops is practiced more extensively in the United
States and is an important use of natural gas in agriculture.

D. The Chief Fuel-Using Sectors

Fuel use is measured as the quantity of fuel required, both directly
and indirectly, to produce the output of a given sector for final demand.
Thus, its magnitude is affected not only by the technology and orga-
nization of production, but also by the proportion of each sector's out-
put that is produced for final demand. Final demand includes public
consumption, private consumption, gross fixed investment, net exports,
and net additions to inventories."

The different ranking of fuel-using sectors in the United States and
the Soviet economies is a reflection of differences in output mix rather
than differences in production technologies.

In 1967, 32 percent of U.S. consumption of fuels went directly or
indirectly to the provision of refined oil products for final demand-
largely to quench the thirst of the private automobile (see figure 3).
In the Soviet Union, in 1966, refined oil products ranked fourth and
accounted for a comparatively paltry 7 percent of Soviet fuel needs.

7Final demand rather than gross value of output. Is used for two reasons. First, since the
fuel Intensity coefficients include both direct and indirect fuel-inputs, multiplying them by
gross value of output and summing would doublP-count fuel used by sectors that supply
Inputs to other sectors. Second, fuel use defined using final demand Is more Interesting for
policy purposes. The traditionally recognized fuel-using sectors include Iron and steel,
petrochemicals, metalworking, plastics, and several others. These sectors, however, mostly
produce inputs to other sectors: thus. policies to save fuel based on changing the shares of
these sectors in total output will have repercussions for other sectors throughout the entire
economy. Fuel use defined using final demand, on the other hand, Includes only fuel used
directly and indirectly to produce goods and services that are not inputs Into other sectors
It thus reflects more accurately the energy bill for each product that the economy consumes,
and the shares of each product in total final demand can be affected by policy with mini-
mum disturbance to the production of other goods. However, fuel used in the production of
other goods may still be affected if there are fuel savings or dissivings associated with
the scale of production. Also, the quantities of investment goods delivered to final demand
will obviously affect production in following periods.
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U.S. and U.S.S.R.: Shares of Top Five Fuel-Using Sectors' Figure 3

US: 1967 USS.R.: 1966

Petroleum Refining 32% Other Sctors49

Other 35% Wholesale d Other 4

Retail Trade \ Otructa a i uilding
61/1 ~ ~~~~~~~~ilRfiig 4%

1. Oirect plus indirect use for final demand.
2. Including private electric, gas, water, and sanitary services.

Government-owned utilities are in other sectors in the U.S. input-output table.

3. Including new construction plus maintenance and repair construction.

4. Including radiutechnical machinery, electronic products, medical implements, and other equipment.
570078 7.70

The second most important fuel user in the U.S. is private utilities
which supply electric, gas, water, and sanitary services and which
accounted for 12 percent of U.S. fuel requirements in 1967. By con-
trast, the supply of electric and thermal power to final users in the
Soviet Union accounted for only 3 percent of Soviet needs and ranked
seventh in fuel requirements foi final demand.

Wholesale and retail trade also bulks large in U.S. fuel require-
ments. This reflects the fuel cost of supplying Americans with many
large, brightly lighted, well-heated and air-conditioned stores in
widely scattered shopping centers. The counterpart Soviet sector-
trade and distribution-ranked fifteenth in Soviet fuel use and
was allocated only 2 percent of Soviet direct plus indirect fuel
consumption.

In the U.S.S.R., construction is the largest fuel using sector; in
1966, the sector used 18 percent of the Soviet Union's fuel either
directly or indirectly. This is indicative of the large role played by
planners' preferences and the emphasis on investment and growth in
the Soviet Union. Construction activity is also an important fuel using
sector in the U.S., (9%), -with much of the emphasis on private hous-
ing construction.,

E. United States and Soviet Fuel Use in Construction: A Case Study

This section compares the fuel intensity of the U.S. and Soviet con-
struction industry. First, the comparison is performed in terms of

8 Part of the explanation for the apparent predominance of construction in both countries
lies in Its treatment In the input-output tables. In both the U.S. and Soviet tables, all new
construction Is considered innut to final demand, and construction Is not broken down by
type In the table as are other big fuel users such as heavy industry. Even so, the importance
of construction as a determinant of Soviet (and to a lesser degree. United States) fuel
requirements is established. The U.S. percentage includes both new construction and
maintenance and repair construction.
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dollars, rubles, and an average measure. Second, sources of the diver-
gence in fuel intensities are explored in terms of differences in both
input structures and relative fuel intensities of these inputs.

As mentioned earlier, unless reliable ruble-dollar ratios are available
for a specific type of economic activity. comparisons of relative United
States and Soviet fuel intensities are confined to merely arraying the
ordinal rankings of various sectors, e.g., the oil refining industry is the
sixth most fuel intensive sector in the U.S.S.R. and the third in the
United States. A recently published study computed 1970 ruble-dollar
ratios based on a sample of 277 construction projects representing at
least 8 types of constructions This information permits a comparison
of U.S. and Soviet construction costs, and thereby relative fuel inten-
sities, measured in comparable prices.10

The fuel intensities derived in the previous pages were expressed in
terms of the amount of fuel expended to produce a given value of
output in each country. Ruble-dollar ratios permit the determination
of fuel intensities as measured in the other nation's price system. The
results of these comparisons are shown below.

FUEL INTENSITY IN CONSTRUCTION

Ratio U.S.S.R.
to United

U.S.S.R. United States States

Million Btu's per:
1,000 dollars - 75.54 59.31 1. 27
1,000 rubles -116.75 79. 50 1. 47
Geometric mean - - -- 1. 37

The general result is that the U.S.S.R. uses more fuel than the
United States for the same quantity of construction regardless of the
price system used for the comparison. On average, the U.S.S.R. re-
quires approximately 37 percent more fuel than the United States
for similar construction.

There are two fundamental sources that explain the disparity be-
tween the fuel intensity of the United States and Soviet construction
sectors. First, the input structure for the two sectors may differ, e.g.,
the United States uses a different portion of ferrous metals in construc-
tion than does the U.S.S.R.

Second, the input sectors for construction have different fuel inten-
sities in each country, e.g., ferrous metals sent to construction in the
United States are less fuel intensive than the mix of ferrous metals
delivered to the Soviet construction sector. We shall now turn our
attention to these two sources of divergence.

Several clues emerge from table 2 to explain the apparent difference
in the total fuel intensities between the United States and Soviet con-
struction sectors. In this table appear the shares of various major in-
puts delivered to the construction sector measured as a percentage of
both the total value of output and of total intermediate inputs (gross
value of output exclusive of depreciation, wages, indirect business
taxes, and other net income).

9 CIA/OER Publication ER 76-10068, "Ruble-Dollar Ratios for Construction," February
1976.

10 See Appendix Dfl or a discussion of the procedure used In the ruble-dollar comparisons.
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TABLE 2.-UNITED STATES-U.S.S.R.: MAJOR INPUTS OF CONSTRUCTION SECTORS

Percentage of total inter-
Percentage of total output mediate inputs

United States U.S.S.R. United States U.S.S.R.

Petroleum products -1.96 .61 3.51 1. 19
Ferrous metals- 1.70 3. 27 3.04 6.38
Nonferrous metals- 2.29 .26 4.10 .51
Wood and pulp products- 5.64 5. 79 10.09 11. 29
Chemicals -2.16 1.34 3.87 2.61
Construction materials I- 6.99 17.06 12. 51 33.27
Machinery and metal working -15.23 7.92 27.26 15. 44
Transportation and communications- 2.86 8. 14 5. 12 15.87
Trade and distribution- 7.96 .73 14. 25 1.42
Employee compensation -55. 87 36.48.

I Construction materials include glass, cement, brick, and other stone and clay products.

The major difference in input structures between the two countries
concerns the role of labor. Even with the higher labor intensity of
Soviet construction, U.S. unit labor costs are so high that the wage
bill in the United States represents a substantially larger proportion
of costs. Second, in the United States, higher shares of inputs come
from the petroleum products, nonferrous metals, chemicals, machinery,
and trade and distribution industries. In the U.S.S.R., however, larger
shares of inputs come from ferrous metals, wood and paper products,
construction materials, and transportation and communications
branches.

There are several plausible explanations for the different fuel inten-
sities. First, the U.S.S.R. does not use nonferrous metals on construc-
tion to the same extent as occurs in the United States. Instead, the
Soviets use several more fuel-intensive inputs, i.e., ferrous metals,
construction materials, and wood products. The Soviet nonferrous
metals industry is not nearly as developed as in the United States.
Moreover, Soviet construction regulations prohibit the use of non-
ferrous metals except in extraordinary cases. Second, the Soviet con-
struction industry attempts to substitute construction materials, in
particular cement and concrete, for other construction inputs wherever
feasible. Construction materials tend to be fuel-intensive because most
of them pass through a kiln at some time during the production
process. Third, Soviet construction has a higher transportation com-
ponent than U.S. construction, partly because of the greater distances
involved in the U.S.S.R. and partly because of the prevalence of waste-
ful crosshauling. Fourth, in the U.S. market economy, trade and dis-
tribution costs form an important element; trade and distribution is
a relatively low-intensity fuel user.

These international differences in the fuel intensity of construction
can be explained not only by the different input profiles between
countries, but also by the different fuel intensities of these inputs when
comparing identical branches in the two countries. These sources of
variation may be explored by computing branch fuel intensities of
the various inputs and then indexing these intensities with the overall
fuel intensity of the construction sector serving as a base. The branch
coefficients are obtained by using a weighted average of direct plus
indirect fuel intensity of each component sector, where the weights
depend on deliveries of each sector to the construction industry.
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Branch indexes greater than unity indicate that the given input tends
to push up the fuel intensity of construction while an index less than
unity implies the opposite. By comparing a given branch's index in
the U.S.S.R. and the U.S. one may ascertain whether the branch is
comparatively more fuel-intensive in one country than the other.

The results appear in table 3. In three of the branches the com-
parison index registers lower for the U.S.S.R. than the U.S.-petro-
leum products, transportation and communications, and trade and
distribution. The high fuel intensity of petroleum products used in
U.S. construction reflects the importance of asphalt and bituminous
paving; these materials have always been employed much less fre-
quently in the U.S.S.R.

TABLE 3.-UNITED STATES-U.S.S.R.: FUEL INTENSITY OF MAJOR CONSTRUCTION INPUTS

Sector
intensity

divided by
Million Btu construction

per $1,0001 intensitySector United States

11-12 Construction-
8, 31 - Petroleum oroducts-
37 - Ferrous metals -----
38 - Nonferrous metals-
20-25 - Wood, paper, and paperboard-
27-30, 32 -Chemicals-
35-36 - Construction materials-
39-63 - Machinery and metalworking ---------------------------------
65-67 - Transportation and communications-
69 - Trade and distribution-

59.310 1.0000
1449.996 24.4477
171.808 2.8968
44.757 .7546
46.594 .7857
91.266 1.5388
88.402 1.4905
58.797 .9914
71.678 1.2085
28.236 .4761

Sector
Intensity

Million divided by
SFU per 1,000 construction

rubless IntensityU.S.S.R.

65 - Construction
9-10 - Petroleum products ----------------
2 Ferrous metals.
4- Nonferrous metals-
44-49 - Wood, paper, and paperboard.
42-43 - Chemicals -.-.-
50-53 . Construction materials.
15-41 - Machinery and metalworking-
69 - Transportation and communications.
70 - Trade and distribution :

4.203 1.0000
70. 374 16.7438
14.189 3.3759
6.549 1. 5582
4.188 .9964
7.964 1.8948
8.904 2. 1185
5.924 1.4095
4.796 1.1411
1.607 .3823

I Energy in this paper is measured in British Thermal Units (Btu) I Btu. is the quantity of heat required to raise the
temperature of I pound of water 11 F. ator near its pointof maximum density.

X I ton of standard fuel units equals to 27,778,100 Btu's.

The Soviet ferrous metals industry is relatively more fuel-inten-
sive than its U.S. counterpart. This is due, in part, to the greater im-
portance of the basic-oxygen process in the U.S.; the Soviets pre-
dominantly employ the more energy-intensive open-hearth process.
Nonferrous metals are considerably less fuel intensive than aggregate
construction in the United States and considerably more fuel inten-
sive than aggregate construction in the U.S.S.R. Construction mate-
rials are more fuel-intensive than construction in both countries, but
the difference is more pronounced in the U.S.S.R. This is partly be-
cause the U.S. cement industry uses the dry process more exten-
sively than the U.S.S.R., which relies mainly on the energy-expensive
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wet process. Another difference in the fuel intensity of inputs to con-
struction occurs in machinery. Machinery has an average influence on
fuel-intensity in U.S. construction, an above-average influence in
Soviet construction. The apparent explanation is the higher fuel in-
tensity of the Soviet ferrous metals branch, which supplies major
inputs to machinery.

In summary, the U.S.S.R. construction industry requires more than
a third more fuel than the U.S. for similar quantities of work. The two
countries use different construction techniques. They have different
input profiles in construction, and the different inputs vary widely in
fuel intensities.

V. TRENDS IN FUEL REQUIREMENTS AND PRODUCTIVITY IN THE U.S.
AND U.S.S.R.

A. Past Changes in Fuel Requirements

Figure 4 illustrates the growth in fossil fuel requirements (here
defined as domestic production plus imports) in the U.S. and U.S.S.R.
between 1950 and 1972. U.S. requirements are considerably higher, of
course, since U.S. gross national product is higher. Fuel requirements
in both countries grew at a fairly steady pace except for coal. The
erratic course of U.S. coal requirements reflects both the effects of the
business cycle on important coal-using sectors-heavy industry and
construction-and substitution of other fuels for coal.

U.S. and U.S.S.R.:Fossil Fuel Requirements Rp 4
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Table 4 highlights two important facts: Soviet fuel requirements
grew faster than U.S. requirements in 1951-72 and total fuel require-
ments in the U.S.S.R. grew faster than GNP, while in the U.S., fuel
requirements grew more slowly than GNP.

TABLE 4.-UNITED STATES-U.S.S.R.: AVERAGE ANNUAL RATES OF GROWTH OF FOSSIL FUEL
REQUIREMENTS AND GNP, 1951-72

[in percenti

United
States U.S.S.R.

GNP -3.6 5. 4
Fossil fuels - --------------- ------------------------------ 3. 2 7.3

Coal - --------------------------------- 3.----- -------- -- ---------------- ° 3.7
Oil and gas- 4.7 12.6

These differences can be explained by several factors. First, because
of war damage and general backwardness, the Soviet economy in 1950
probably was using more labor (and draft animal power) and thus
less fuel to produce a given output than the more advanced and un-
damaged U.S. economy. Second, the rapid growth of the Soviet econ-
omy in 1951-72 involved both increased mechanization and greater
expansion of the fuel-intensive sectors such as fuels, electric and ther-
mal power, cement, and ferrous metals.

B. Past Changes in Productivity

"Prodiictivity"-quantity of output per unit input-has been com-
monly applied to the major factors of land, labor, and capital and
their combined total. In this paper, two indexes of fuel productivity-
output per unit of fuel input-are presented. Each has specific
strengths and weaknesses.

The first productivity index is derived by computing indexes of
GNP/fuel requirement ratios for each economy for the years 1950-72.
This measure of fuel productivity has two important characteristics:
changes in both direct and indirect fuel inputs per unit output are re-
flected in changes in the GNP/fuel requirement ratio; and differing
sectoral growth rates-which are not related to actual fuel productiv-
ity-are also reflected in changes in the GNP/fuel requirement ratio.
For example, if an economy conserves fuel indirectly by producing
autos with less steel in them, the GNP/fuel requirement ratio will rise
since the economy is producing the same number of autos but with less
fuel. However, this measure of fuel productivity is also biased by
varying sector growth rates.

For example, if fuel intensive sectors such as heavy industry grow
most rapidly, the GNP/fuel requirement ratio will fall even though
the fuel requirement per unit output within each sector has not
changed. This biases the index based on the GNP/fuel requirement
ratio. In the United States, on the other hand, the more rapid growth
of the service sectors (characterized by low fuel intensity) biases the
U.S. GNP/fuel requirement ratio upward in later years and leads to an
overestimation of the increase in fuel productivity.

The second fuel productivity index derived for this paper is a
Paasche index of direct physical fuel input per unit value of output
weighted by the gross values of output for the various sectors in each
country's input-output table.
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This index has the form:
T (D.)o(GVO#)1
i

Productivity = 2 (D.) 1(GVO.) 1

i

where Di is the direct fuel input per unit output for the ith sector
and GVO is the gross value of output for the ith sector. The
"zero" subscript indicates base year while the "I" subscript indicates
the year to be indexed. This index also has noteworthy characteristics.
First, it disaggregates the economy into many sectors (71 for the
U.S.S.R. and 80 for the U.S.); thus, the effect of differing sectoral
growth rates is largely removed from the index. Second, the indexes
compare sector fuel productivity in the current year with produc-
tivity in the reference year (1966 for. the U.S.S.R. and 1967 for the
UJ.S.), each year having been weighted by its respective sector propor-
tions.1 ' Third, the productivity indexes are computed from direct sec-
toral fuel input coefficients weighted by the gross values of output of
the sectors. Thus, factors that indirectly affect fuel requirements will
not be reflected in these productivity indexes.

Both the indexes based on GNP/fuel requirement ratios and the
fuel productivity indexes computed using the input-output tables are
presented in Figures 5 and 6 because each type of index has theoreti-
cally desirable properties where the other type of index is weak or
subject to error. It should also be noted that the index for each country
is a relative index of fuel productivity, not an absolute one.12

1' Because of the current year weights, the indexes may be used to compare each current
year with the reference year, but the current year Indexes, strictly speaking, should not be
compared with each other.

12 If the fuel productivity index for the U.S.S.R. in 1970 is higher than that for the
United States In 1970. then fuel productivity In the U.S.S.R. has grown faster between
1967 and 1970 than did fuel productivity in the United States; however, one cannot infer
from this that Soviet fuel productivity is higher or lower than U.S. fuel productivity In
either 1967 or 1970.
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U.S. and U.S.S.R.: GNP/Fossil Fuel Figure 5
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U.S. and U.S.S.R.: Productivity of Fossil Fuels Figure 6
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Figures 5 and 6 indicate that in both countries the productivity of
coal increased between 1950 and 1972, with the course of coal produc-
tivity in the U.S. more subject to temporary reverses.13

During 1951-72, coal productivity in the U.S.S.R. increased at
about 2.1 percent to 2.8 percent annually; the equivalent figures for the
United States are 2.5 percent to 3.7 percent.14 The high growth periods
for U.S. coal productivity were the early fifties and seventies; for
Soviet coal productivity, the late fifties and much of the sixties. In
the U.S. case, there were periods of actual decline in coal use (see

13 The U.S.S.R. curve Is smoother In figure 6 than In figure 5, suggesting that much of
the variation of the Soviet GNP/coal ratio was due to shifts In input-output sectoral
growth rates rather than actual changes in productivity. This does not hold true for the
United States, however, since both measures of U.S. coal productivity show erratic growth.

14 The GNP/coal ratio shows the growth of U.S. coal productivity to be much greater than
that of the Soviet Union (3.7 percent to 2.1 percent). However, this does not take Into
account the fact that the more coal intensive sectors in the Soviet economy were also the
high growth sectors, while In the U.S. services-which are less coal-intensive-underwent
a greater expansion. The coal productivity indexes derived using the Input-output tables

show the growth of Soviet coal productivity somewhat greater than that of the US (2.8

percent versus 2.5 percent per year), but these figures are not completely reliable since the

Indexes are Paasche, I.e., with current year weights.
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figure 4), so the high rate of productivity growth largely reflects
substitution of other fuels for coal. Coal production and use in the
U.S.S.R. did not decline in the late fifties and sixties, but the higher
growth of coal productivity during these periods is associated with
a declining share of coal in total fuel use. The share of coal in total
fossil fuel production in 1956 was 67 percent; by 1970 it was down to
36 percent.

Figures 5 and 6 illustrate the combined changes in oil and gas pro-
ductivity during the period 1951-72. Overall, U.S. oil and gas pro-
ductivity declined slightly-at an average annual rate of approxi-
mately -0.3 percent to -0.8 percent. Oil and gas productivity in
the U.S.S.R. registered a much more precipitous decline: - 1.5 percent
per year with the Paasche-tvpe index and -6 percent per year if meas-
ured by the index based on the GNP/oil and gas requirement ratio.

The overall decline in oil-and-gas productivity in both countries
was due to (1) a trend toward substitution of oil and gas for coal since
these fuels are cleaner and easier to transport, and (2) the rapid
growth of sectors such as petrochemicals that use oil and gas as a
raw material rather than only to generate heat and power. The overall
declines registered in the oil and gas productivity indexes should not
be taken as an indicator of a decline in the efficiency with which oil
and gas are used in either the U.S. or the U.S.S.R.

Figures 5 and 6 give roughly similar pictures of the course of U.S.
total fossil fuel productivity between 1950 and 1972. The produc-
tivity index based on the GNP/fuel ratio increased at an average
annual rate of 0.2 percent, while the productivity index derived using
the input-output table grew at 0.6 percent per year. Both indexes
register the highest growth in fuel productivity in the early fifties, the
late sixties being a period of overall decline in fuel productivity.

The graphs of Soviet fossil-fuel productivity in Figures 5 and 6 are
another matter. They are almost "mirror images" of each other, with
the index derived from the Soviet input-output table increasing at an
average annual rate of 1.3 percent and the index based on GNP/fuel
ratios declining at an average annual rate of - 1.3 percent. This is
because in the Soviet economy the most fuel-intensive sectors grew
most rapidly; thus, the productivity index derived from GNP/fossil
fuel ratios underestimates the true change in fossil fuel productivity
over time.

C. Simulating Fuel Requirement8

The fuel coefficients derived for this paper may be used to project
fuel requirements both for individual sectors and for the economy as
a whole.1l Fuel requirements for the U.S.S.R. were projected over the
period 1973-1990 assuming that the average annual sectoral growth
rates for gross output for the period 1968-72 would prevail to 1990.
This assumption was made because (a) these growth rates are reason-
able-having prevailed in the Soviet economy for five years; and (b)

15 For example, the Soviet coal intensity coefficient (which measures both direct and
indirect coal Inp-,ts) for a'itomohiles iq 8.1.0O.1 million Btwas ner thousand 1966 rubles

worth of autos. The economy-wide requirement for coal associated with supplying an extra
million rubles worth of autos to final demand is 85.003 billion Btus. given no change In
the productivity of coal and no change In the delivery of other products to final demand. If,
however, one can also estimate the coal productivity Index in the auto Industry and its
supporting industries at. say 110. then the coal requirements associated with a million
rubles worth of autos is 85.003 1.10=77.275 billion Btus of coal.
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they span parts of two five-year plans and are less likely to be biased
by a single plan.

Multiplication of the direct fuel input coefficients -by the projected
sector outputs -and summing the products yields an estimate of total
Soviet fuel requirements unadjusted for changes in fuel productivity.'
The total fuel productivity index for 1950-72 was projected to 1990
using a moving average formula weighted in favor of the more recent
years. Division of the unadjusted fuel requirements by the projected
productivity index yields total fuel requirements adjusted for produc-
tivity. These fuel requirements for each year then had to be distributed
asnong the various fuels. For this purpose, elasticities of the individual
fuels with respect to their sum for 1950-72 were projected to 1990 by a
moving average with the recent years more heavily weighted.'" These
elasticities were then used to distribute increases in total fuel require-
ments among the various fuels. These techniques guarantee continuity
with the past and provide a reasonable projection of fuel requirements,
assuming no massive changes in consumption patterns, no great techni-
cal breakthroughs, and no massive shifts to non-fossil fuel energy
sources.1 8

Table 5 provides an indication of the assumptions made in this
scenario for the Soviet economy.

TABLE 5.-U.S.S.R.: Average annual growth rates for selected sectors in the
Soviet economy scenario, 1973-1990

Sector: Growth rates
Final demand for fuels: 1968-72

Coal -_--____________________________--_____..________________ 2.1
Oil ---------------------------------------------------------_ 5 3
Gas -________________________ --___________________ - 7.1

Five fastest growing sectors:
Instruments ------------------------------------------------- _15.9
Motor vehicles----------------------------------------------- 13. 4
Logging and paper machinery and equipment------------------- 12.4
Meat products- -__________________________________ 11. 9
Metal structures…-------------------------------_____________ 11.0

Five slowest growing sectors:
Wood chemistry products- - __________________-_______-___ -3. 7
Sugar ------------------------------------------------------ -2.1
Peat -------------------------------------------------------- - 1.1
Crops ---------------------------------------------- - -- °0.1
Refractory materials ----------------------- 7----------------- 0.1

Gross national product--------------------------------__ 4.9

Figure 7 depicts the projections of Soviet and U.S. requirements for
coal, crude oil and natural gas, and all fossil fuels taken together for
the years 1973-1990. The average annual rates of growth associated
with figure 7 are given in table 6.

TABLE 6.-U.S.S.R.: Average annual rate-s of growth of projected fuel
requirements, 1973-1990

[Assuming 1968-72 sectoral growth rates]
Fuel:

Coal -______________________________--_______________________ 1.2
Crude oil and natural gas- -_____--______--__-___________-_________ 6. 7
All fossil fuels- -________________--________----___________________ 5. 2

Is This methodology Is presented In detail in appendix A.
17 Elasticity here Is the percentage chance In the reonirement of one fuel which nceom-

Panies a one percent change In the requirement of all fossil fuels. For example. If total
fosqil fNel requirements Increase one percent and oil requirements Increase two percent, the
elasticity of oil with respect to ill fossil fuels is two.

Is Final demand for each fuel In each scenario Is assumedl to he a constant share of the
total oitpuft of the corresponding fuel-producing sector.. This is enuivalent to an assump-
tion that the final demand for each fuel grows at the same rate as the value of gross output
of the fuel-producing sector.
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U.S.S.R.:Projections of Fossil Fuel Requirements
(Assuming 1968-72 Sector Growth Rates for 1973-90)
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The share of oil and gas in Soviet fuel requirements in 1972 was 63
percent; by 1990 the scenario projects that it will be 81 percent. This
large change in fuel shares occurs because the elasticity of the require-
ment for each fuel with respect to the sum of all fossil fuels was
assumed to be a moving weighted average of past elasticities.

Three types of factors affect these elasticities: technical progress,
the rates of growth of the various sectors, and policies of substitution
among fuels. First, there is no reason to expect technical progress to
occur in such a way that the requirements for all fuels are affected
proportionally. Second, the differing rates of growth of the sectors
change the weights given to fuel coefficients in determining total fuel
requirements. A given sector may be increasing its fuel input per unit
output, but if its share of total output is declining, that sector may
be adding little to total fuel requirements. Finally, deliberate policy
may change the share of total fuel requirements given to each fuel.
In recent years the Soviets have been implementing a policy of in-
creasing the share of natural gas in total fuel use at the expense of
other fuels, primarily coal. The projections of the elasticity of natural
gas with respect to the sum of the fossil fuels reflect this policy since
they are based on past elasticities.
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The upshot is that the projections for the sum of all fossil fuels are
more reliable than the projections for any single fuel. Nevertheless,
the method used in this paper to allocate increases in total fossil fuel
requirements among the fuels has two advantages. First, all three
of the factors mentioned above as affecting the elasticity of each fuel
with respect to the sum of the five fuels play some role in the alloca-
tion. Second, the projected shares of each fuel in the growth of total
fuel requirements are based on patterns present in the economy for
over twenty years, with greater weight assigned to variations in more
recent years.

The projections of Soviet fuel requirements derived for this paper
may be put into perspective by comparison with other projections.
Although Soviet literature on future fuel demand and supply is scat-
tered, complex, and occasionally contradictory, statements by several
Soviet experts have been reduced to consistent numerical estimates of
future Soviet energy balances in a recent CIA paper.'9 These figures
are compared with those developed in the scenario shown in Table 7.

The figures in Table 7 point up several interesting features of So-
viet forecasts. First, differences between the results from the scenario
and the Soviet forecast for all fossil fuels are surprisingly small. The
scenario figure of 91,440 trillion Btus for 1990 is only 2.4 percent
larger than the 89,307 trillion Btus forecast by the Soviets them-
selves. The Soviet forecast implies an average annual growth in total
fuel requirements of 4.8 percent for the period 1974-1990; the rate
implied by the scenario is 5.2 percent. The implication is, that the
Soviet scenario is based on (a) a growth rate for 1975-90 less than the
average rate for 1968-72, and/or (b) increases in fuel productivity
exceeding past average increases.

TABLE 7.-U.S.S.R.: FOSSIL FUEL SUPPLIES AND REQUIREMENTS PROJECTED TO 1990

[In trillions of Btu'so I

Scenario projecting
Soviet estimates 196372 3ectoral

growth rates to
Fuel and year Production I Requirements 8 1990

Coal:
1973 -13,028 NA 13,022
1974 -13,306 NA 13 186
1975--------------------------- 13,611 NA 13,'347
1980 -- 15, 556 NA 14, 150
1990 -24,167 NA 15,967

Crude oil and natural gas:
1973 -24,889 25, 861 24,886
1974 26,917 NA 26, 538
1975 -28,889 NA 28, 301
1980 -37,778 NA 39,033
1990 -61 112 63, 334 74, 287

All tenil fuels:'
1973 -38,778 40, 000 38,764
1974 -41,056 NA 40,593
1975 -43,334 NA 42, 531
1980 -54,306 NA 54, 145
1990 -86,529 89,307 91,440

I All requirements include exports and additions to inventories.
'CIA publication A(ER) 75-71, "Soviet Long Range Energy Forecasts," September 1975, table 2, p. 7.

I Ibid. table 5, p. 19
Includes peat and oil shale, Firewood was assumed to remain stable at 694 trillion Btu's, its 1973 figure and subtracted

from the figure for solid fuels. Hydroelectric and nuclear power supplied 528 trillion Btu's in 1973 and are projected to
supply 5,833 trillion Btu's by 1990.

19 CIA Publication A (ER) 75-71, "Soviet Long Range Energy Forecasts," September
1975. A summary of findings Is presented in "Outlook for Soviet Energy" by Emily lack,
J. Richard Lee, and Harold Lent elsewhere in this volume.
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The scenario estimates generally match or are slightly less than the
Soviet estimate of fuel requirements or production through 1975. After
1975 the scenario estimates exceed the Soviet estimates of fuel require-
ments of production except for coal in both 19S0 and 1990 and all fossil
fuels in 1980. The scenario estimates of coal requirements fall farther
and farther behind the Soviet estimates over time, especially after
1980. The reason lies in differing assumptions about the future elas-
ticity of the requirement for each fuel with respect to the sum of the
fossil fuels. The scenario assumes that the large share of oil and gas in
past fuel requirement increases will continue into the future. The
Soviet estimates assume the share of coal in the total fuel supply willnot decline further after 1980.20 Thus, the scenario of this paper pro-
vides a picture of what Soviet fuel requirements would be if the policy
of substitution of oil and gas for coal is continued after 1980.21

APPENDIX A
A MATHEMATICAL PRESENTATOIN OF THE METHODOLOGY

The methodology used in this paper is based on input-output analysis. Fuel
coefficients were derived from both the 1966 Soviet and 1967 U.S. input-outputtables in producers' prices. Twelve fuel coefficients-two each for coal, crude oil,natural gas, peat, oil shale, and the sum of these five fossil fuels-were derivedfor each of the 71 sectors in the 1966 Soviet table. Two coefficients were derivedfor each fuel-a direct fuel input coefficient and a direct plus indirect fuel inten-sity coefficient. Similar coefficients were derived from the 1967 U.S. table for sixfuel groups: domestic coal, imported coal, domestic crude oil and natural gas,imported crude oil and natural gas, imported oil products, and the sum of thesefive fuel groups. These six groups were then consolidated into coal, oil and gas,and all fossil fuels. The coefficients are in millions of Btus of fuel input per thou-sand rubles of output in the Soviet case and per thousand dollars of output in theU.S. case.

The first step in deriving the direct fuel input coefficients is the determinationof direct fuel deliveries in physical units to each sector of the economy and tofinal demand.'
In both the Soviet and U.S. input-output tables, the fossil fuels have sectors inthe input-output tables, so the calculation is already largely completed. Given theassumption that the deliveries of fuels in physical units are proportional to de-liveries in value units, as defined in the tables, the elements in the fuel rows of thedirect flow input-output table may be converted to physical units simply bydividing them by the price of the fuel. This price is the ratio of gross value ofoutput of the fuel sector to the gross output of the fuel in physical units. Toobtain the direct fuel input coefficients, the fuel deliveries in physical units are

divided by the gross values of output of the corresponding fuel receiving sectors.
20 CIA Publication A (ER) 75-71, "Soviet Long Range Energy Forecasts," September1975, page 6.
21 A similar projection for total U.S. fuel requirements was made assuming that 1964-73spetoral growth rates would prevail 1974-90. The projections were remarkably close toT.S. Department of Interior projections of total gross energy inputs into the U.S. TheDepartment of Interior projections are summarized in U.S. Bureau of the Census, "Statisti-cal Abstract of the United States; 1975" (96th ed.), Washington, D.C., 1975. p. 531, tableno. 881.
' The basic advantage to deriving fuel coefficients In physical unit fuel Inputs per unitvalue of outputs is that coefficients for different fuels within the same sector may be addedtogether to obtain cumulative fuel-input coefficients without concern about the effects ofgovernment controls or other factors which might cause the relative values of the fuels todiffer from their relative usefulness as sources of energy.

73-720-76-36
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The direct fuel input coefficient for final demand equals the reciprocal of the
price.'

The direct plus Indirect fuel intensity coefficients also may be derived easily.
Each fuel row in the (I-A) -' matrix is simply divided by the price of the fuel.
The procedure may be checked by multiplying each direct plus indirect fuel
intensity coefficient by the final demand for the corresponding fuel receiving
sector and summing the products. The sum should equal total fuel production
or import as the case may be. In the U.S. table, fuel imports are treated as
though they were delivered to the fuel sectors and then distributed to the fuel-
receiving sectors in the same relative proportions as domestic fuel. In the Soviet
table, there is no import sector and Soviet imports are simply subtracted from
deliveries to final demand, .so fuel imports do not have to be treated in the
derivation of the fuel input coefficients.

The total fuel requirement for the economy as a whole, given any gross value
of output or final demand vectors for any year may be estimated according to
either of the following formulas.

1 (DiGVOi)
( ) ~TFR=!Gil

(1) TPR= ~~PROD

(2) ZDPII.FD.
TFR= -PROD

where,
TFR=total fuel requirement of the economy;
Di =direct fuel input coefficients for sector i;
GVO=gross value of output of sector i;
PROD=an index of fossil fuel productivity with PROD in the year of the

input-output table equal to 1;
n=the number of sectors in the input-output table with the n+1 sector

being final demand for the fuel for which the requirement is being
computed;

DPI.=direct plus indirect fuel intensity coefficient for sector i;
I'D.=output of sector i delivered to final demand.

As the above equations indicate, the total fuel requirement must be adjusted
for changes in fuel productivity. Most efforts to employ input-output tables for
this purpose have centered on techniques to estimate changes over time In
individual coefficients or groups of coefficients In the input-output table. The
rationale behind such procedures is that the fixed coefficients in the tables are
a weakness of the input-output approach which should be remedied by estima-
tion techniques. In this study, the fixed coefficients are viewed as a strength
of the input-output table since they provide a base on which productivity indexes
may be calculated.

Let PROD. be productivity index of type a. Only four of the eight possible
Indexes which can be generated using an input-output table make economic
sense.'

' Let D =the direct full input coefficient,
P =the price of the fuel,
FD =the fuel delivered to final demand in value terms
a VO-D=the gross value of output of the fuel-receiving sector, final demand.

Then D = ! +GVOFD= IP P GV~j'o
But the value of the fuel delivered to final demand is the "gross value of output" of final demand:
FD =VOPD.
Then D=--P

Weighting the Dt by the PD4 would leave direct Indexed fuel Inputs into sectors with
no or lower deliveries to final demand out of the calculation of the Index. Weighting the
DPMe by the GVO& would double-count Indexed fuel Inputs under the same circumstances.
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Laapeyres indexes
(a) ' PROD~~~ (Di)o(GVOi)O

(b) - PROD.=.-

Paaaohe inaewes

-c) 5(Di)e(GVO .
(0- ~ ~ 'PRD)OD(GV,=z

* - - - : ~X(DPIj)o(FDi)i ,

(d) PROD =J(Dp.)o(FD1) : -

Indexes (a), (b), and (d) require-more information for their computation than
is usually available. Index (a) requires data on;direet fuel deliveries to each
sector in both the base and givernyears. Index (b)' in effect requires the complete
input-output tables for each given year and the final demand vector for the base
year. Index (d) requires data on deliveries to final demand by each sector for
the given year as well as the input-output table for the base year. Index (c).
however, requires only the GVO vector for each given year, the total fuel re-
quirement for each given year (the denominator of the ratio), and direct fuel
deliveries to all sectors in the base year. Index (c) is the productivity index com-
puted for this paper.

Productivity indexes of this type were computed for each year 1950-72 for the
U.S.S.R. and 1950-73 for the United States according to equation (1) given above.,
Total fuel requirernnts were equal to fuel production for the Soviet input-output
table and production plus imports for the U.S. table since in the Soviet table
imports are subtracted from final demand while they have a separate row in the
U.S. table. The gross value of output vector for each year was obtained by moving
each element of the GVO vector in the input-output table by a tis-e series gross'
value of output Index. Of the 71 sector GVO's in the 1966 Soviet input-output
table, 52 were adjusted using SPIOER (Soviet Production Indexes of the Offilc;
of Economic Research) ; 12 were adjusted by indexes computed from data in var-'
ious issues of Narodnoye Khozyaystvo S.S.S.R.; 5 were adjusted with CIA GNP
data; and 2 by SAIOER (Soviet Agricultural Indexes of the Office of Economic:
Research). Of the SO vector GVO's in the 1967 U.S. table, 52 were adjusted by'
Federal Reserve Board industrial production indexes; 16 by Bureau of Economic
Analysis GNP data; 6 with data from various issues of Minerals Yearbook, pub-,
lished by the Bureau of Mines, Department of Interior; 4 with data from the
Department of Agriculture; and 2 with information from Statistical Abstract of'
the United States for various years.

For the U.S.S.R., the productivity Indexes for the sum of all fossil fuels were'
projected to 1990 by computing a moving weighted average annual growth rate.

PROD,.=

[ P+RO"-' , 1 [k(PROD -i)+(k-1) (PROD 2) . 1 PROD )
11+2+3+. k~~~~~~~~~~~~ ~PROD.-3 PROD.-3 PROD.19

where n Is the year for which fuel productivity is being projected and k+I is the
number of years for which productivity indexes have been previously computed or
projected. This formula was chosen because it takes into account the productivity
trend as far back as 1950 (the earliest year for which productivity indexes were
computed), yet weights the productivity formula heavily In favor of the most
recent years. Other assumptions about changes in fuel productivity may be em-
bodied In projected productivity indexes.
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Projected total fuel requirements, derived from each scenario as defined in-the
text and unadjusted for changes in fuel productivity, were divided by the proj-
ected productivity indexes to yield final estimates for total fossil fuel require-
ments for each year up to 1990. Only after this step may requirements for each
individual fuel be estimated. Estimating the projected requirements for each fuel
individually and then summing these requirements to obtain the total would re-
sult in distortions of the projected total fuel requirements due to substitution
between fuels. For example, let us assume an economy with only two fuels. The
requirement for fuel A in year t is 100 and it grows by 10 in year (t+1) ; the re-
quirement for fuel B is also 100 in year t but it declines by 10 in year (t+1). The
total fuel requirement remains unchanged at 200 from year t to year (t+l).

All that happens Is that A Is substituted for B. Now extrapolate the growth
rates to year t+2. Fuel A should grow by 10 percent to 121 in year t+2. This
means that the total fuel requirement in year t+2 is 202-an increase of 1 per-
cent. But projection of the total fuel requirement directly would extrapolate the
zero growth rate for total fuel and the requirement would be 100 in year t+2.
Furthermore, the distortion due to inter-fuel substitution will become worse over
time.

Once the total fuel requitement has been projected, the projected increase must
be allocated among the individual fuels; Firstj elasticities for each fuel with re-
spect to their sum for the non-projected years were computed according to the
formula:

BLAS., n0l g= s-E

Sn

where, ELASR. .+,=the elasticity of the requirement for a particular fuel with
respect to the requirement for the sum of the five fuels;

F= the requirement for a particular fuel, F;
g= the requirement for the sum of the five fuels;
n= the year n.

These elasticities were extrapolated through 1990 using a moving, weighted
average formula.

ELAS,, n,=k(ELAS.-i. .)+(Ik-1) (BLAS-92, n-0)+ ... +1(ELASn-t. n-k+1)

1+2+3+ .. +k

where k is the number of elasticities which can be computed without projection.
The elasticity measures then were combined with the projected increases in
the sum of the five fuels to estimate the increase in each of the five fuels sepa-
rately for each projected year up to 1990.

The productivity indexes for each of the individual fuels for the projected
years were directly calculated by dividing the unadjusted fuel requirement
based on the input-output table for year n by the quantity of the fuel esti-
mated to be required in year n. These productivity indexes for the individual
fuels played no role in the estimation of future fuel requirements.

The chief constraint on the use of this procedure to estimate the increase
in the requirement for any product is that it should simultaneously be applied
to any other products which may serve as substitutes for the product under
study. Otherwise, substitutions between products may Introduce extraneous
elements into the projections.

Let AF=F.+1- FP, i.e., the increase in a particular fuel given the increase in the
sum of the five fuels.
Then,

AF=(ELAS,,,.+i)Bn+ S.n.

and

AF
.- Fn+l=Fn+m S t-n

* ELF - -
.. ...... ... .: --f=1-.-.-..:
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where m is the number of individual fuels or fuel groups under study. This
formula constrains the estimated increases in the requirements -for the indi-
vidual fuels (A F's) to sum to the independently estimated increase in the
overall fuel requirement, (S.+,-S.).

APPENDIX B

RUBLE-DOLLAR RATIOS FOR CONSTRUCTION: PROCEDURES AND PROBLEMS

A comparison of any two economies must come to grips with the problem
of valuing two different assortments of output in a common set of prices. The
international currency exchange rate cannot be used for the U.S. and U.S.S.R.
because (a) the exchange rate is set arbitrarily, (b) foreign trade is a tightly
controlled monopoly in the U.S.S.R., and (c) the exchange rate reflects imper-
fectly only the prices of goods and services that are traded internationally
and therefore is not representative of construction activity in the two countries.

The comparisons of U.S. and Soviet fossil fuel use in construction rely on
a quite different procedure. The recently published CIA/OER study, Ruble-
Dollar Ratios for Construction. op. cit., permits a comparison of U.S. and
Soviet construction costs, and thereby relative fuel intensities, measured in
comparable prices.'

Three different aggregate ruble-dollar ratios for construction were computed
in the above cited study: U.S. weighted-0.746; Soviet weighted-0.647; and
the geometric mean-0.695.5 Each country's weights were designed to make the
construction samples represent a microcosm of construction in that country
The Soviet weighted ratio permits the valuation of Soviet construction in dol-
lars, and the U.S. weighted ratio similarly permits the valuation of U.S. con-
struction in rubles.

Even with the existence of the price ratios, two Incompatabilities must be
resolved before the comparison of fuel use becames feasible. First, there are
differences between the U.S. and Soviet input-output tables concerning construc-
tion and how they relate to the ruble-dollar ratios already computed. The
Soviet table treats construction as one sector, but the U.S. table distinguishes
between new construction and maintenance and repair construction. This prob-
lem was resolved by combining the two U.S. sectors into one. Fortunately, this
combination procedure Is not too critical because the total. fuel intensity of new
construction versus repair construction differs by less than 5 percent, although
the mix of fuel inputs does differ.

TABLE B-L-UNITED STATES: INPUT MIX FOR NEW CONSTRUCTION AND REPAIR

Percentage of total value Percentage of total
of- intermediate inputs of-

New New
Sector' construction Repair construction Repair

Petroleum products (sector 8, 31) 1. 75 2.67 2.91 6.45
Ferrous metals (5, 37) 1.82 1.27 3.03 3.07
Nonferrous metals (6, 38) 2.70 0.89 4.49 2.15
Wood and paoer products (20-25) 6.71 1.96 11.16 4.74
Chemicals (27-30, 32) 1. 54 4.25 2. 56 10.29
Construction materials (35-36).7. 95 3.37 13.22 8.15
Machinery and metalworking (39-63)--- - 16.34 11.45 27.18 27.69
Transportation and communications (65-7) 3.04 2.24 5.06 5.42
Trade and distributiuon (69) 8.14 7.37 13.54 17.82
Employee compensation - . - 31.41 50.29 .. -

I Numbers in parenthesis are sectors numbers in the 80-sector U.S. input-output table.

CIA, "Ruble-Dollar Ratios for Construction," ER 76-10068. February 1976. Ruble-dollar
ratios are computed by determining the relative Soviet and U.S. costs of building Identical
projects in each country. Two criteria must be satisfled to insure proper computation of
these relattive price ratios. First, project samples must be structured so they are typIcal of
construction In each country; this Is accomplished by developing United States and Soviet
value weights. Second, the United States and Soviet projects for which the costs are juxta-
posed should be comparable In termseof function, size, structure, social amenities, quality,
and bonefully aestbetics.

I The aeometric mean Is the square root of the product of the U.S.- and Soviet-weighted
ratios. The geometric mean Is a type of average and ie the generally accepted measure for
the crude ruble-dollar ratio when It must be reduced to a single number.



526

The U.S. distribution of total fuel Input, direct plus indirect, is 30 percent coal
and 70 percent oil and gas for new construction in contrast to 19 percent and 81
percent respectively for maintenance and repair construction.. Analysis of the
direct inputs into these two construction sectors, as shown above yields some
clues concerning the nature of this variation in fuel mix. First, petroleum prod-
ucts represent a larger share of intermediate inputs for repair than new con-
struction. This is partly because repair construction is more labor-intensive and,
as a result, petroleum products are a larger proportion of total intermediate
inputs. New construction has a substantially larger share of its inputs coming
,from the construction materials and nonferrous metals sectors, which tend to
receive a larger proportion of their total fuel inputs from coal sources. 'On the
other hand, the chemical sector tends to produce. many oil-based products, e.g.,
paints, which represent a larger share of .the cost of repair work than new
construction.

At least one possible hazard arises from treating new construction and repair
as one type of activity; the study "Ruble-Dollar Ratios for Construction" derived
ratios solely for new construction and ignored repair work. Thus, aggregating
the two sectors implies the ruble-dollar ratios for both types of work are identical,
an assumption to be viewed skeptically. Intuitively, we believe, that ruble-dollar
ratios for repair would be higher than for new construction, i.e., the U.S.S.R. is
relatively more efficient in new construction than repair construction vis-A-vis
the United States. Repair work is similar to finishing work in that it is labor
intensive and operations frequently are carried out on a relatively small Scale.
-Soviet performance in this respect is notoriously' bad and the press is rife with
complaints concerning inefficiency. and delays of both types of work. Also, repair
work is generally not standardized- to the same degree as new construction, espe-
cially non-industrial structures. The study mentioned earlier concluded that the
Soviets perform standardized construction more efficiently than customized con-
struction, even relative to U.S. performance. To the extent that the repair ratio's
value exceeds that of new construction, the results in this section will be slightly
biased and showt the Soviets in a more favorable light. Fortunately, the share
of repair in total construction is not large-somewhat 'less than a quarter in both
countries.
* The second impediment to. the comparison is.that the Soviets and U.S. input-

output tables are based on the years .1966 and 1967 respectively, but the ruble-
dollar ratios are computed tfor 1970 prices in each country. Thus, it 'was necessary
to convert the ruble-dollar ratios to 1966 rubles and 1967 dollars by using price
indexes. The U.S. side of the equation was obtained directly by using the Depart-
ment of Commerce Composite Cost Index which reflects an increase of 21 percent
in construction costs over the period 1966-70. In the Soviet case, acceptable con-
struction price indexes are not released and most of the available data are pub-
lished in "estimate costs."'. Thus 1970 prices were deflated to 1966 prices using
two published values for construction and installation work: the 1966 amount
as valued in the revised 1955 prices and the 1966 amount as valued In the 1969
prices used in the computation of the original ruble-dollar ratios. The ratio be-
tween these two values-1.2351-is taken as the coefficient to convert the ratios
to 1966 rubles. The new ruble-dollar ratios after converting to 1966 rubles and 1967
dollars are:

U.S.-weighted _______________________________________________ 0.733
Soviet-weighted ------------------------------------------------------ 0 . 636
Geometric mean- - ______________________________________________ 0. 683

APPENDIX C. TABLES

TIIE CHIEF FUEL INTENSIVE SECTORS

Fuel intensity Is measured as. the quantity of fuel required both directly and
indirectly, to produce a given value of output. Tables C1-C6 list the top twenty
most fuel-intensive sectors in each economy for the sum of all fossil fuels, coal,
and oil and gas.

Estimate costs In the Soviet context are defined as the cost if a project were imple-
mented strictly in accordance with standards of physical resources per unit of construction
and prices. Some evidence suggests that the costs published as estimate costs are quite
close to actual costs.
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TABLE C-1.-UNITED STATES: FOSSIL FUEL COEFFICIENTS OF 20 MOST FUEL-INTENSIVE SECTORS, 1967

[Millions of Btu's per thousand dollars of output]

Rank Sector Fuel intensity

- Coal mining …5.--------------------------------------------- 5,15.3
2- Crude petroleum and natural gas - 2, 826.7
3 Petroleum refining and related industries-1,450.0
4- Private utilities ' 426.6
5- Chemicals and selected chemical products -202.7
6- Primary iron and steel manufacturing 3 -171.8
7- Plastics and synthetic materials -130.4
8 State and local government enterprises 4 120. 1
9- Paints and allied products-98.8
10 - Stone and clay mining and quarrying-94.5
11 - Stone and clay products -90.1
12 -Metal containers 83.6
13 -Agricultural crops 81. 2
14 -Transportation and warehousing 79. 2
15 - Federal Government enterprises 4 75. 9
16 -Paper and allied products, except containers 74. 3
17- Heating, plumbing, and structural metal products- 67.3
18 -Stampings, screw machine products, and bolts 63.6
19 Maintenance and repair construction. -… 62.0
20 - Broad and narrow fabrics, yarn, and thread mills-60.7

1 Includes electric, gas, water, and sanitary services.
0 Includes fertilizers.
I Includes coke products.
* Includes public utilities and transportation.

TABLE C-2.-U.S.S.R.: FOSSIL FUEL COEFFICIENTS OF 20 MOST FUEL-INTENSIVE SECTORS, 1966

[Millions of Btu's per thousand rubles of output]

Rank Sector Fuel intensity

1- Gas - -- 155------------------------------------------------------ 8,651.3
2- Oil extraction …8,816.2
3- Coal - 3,198.0
4- Peat - 2,209.7
5- Oil shales ----------------------------------------------------- 2,071.6
6- Oil refining -1,941.1
7- Coke products -1,712.5
8- Electric and thermal power-985. 5
g- Cement -539.1
10 - Ferrous metals -394. 1
11 - Refractory materials -272.3
12 - Paper and pulp-253.1
13 Industrial metal products 238.8
14 - Prefabricated concrete -238.3
15 … Other construction materials .-233.5
16 - Metal structures -232.6
17 -All other chemicals ' 221.2
18 - Glass and porcelain -203.9
19 -Other machinebuilding 19203.5
20 - Sanitary engineering products-192.1

' Includes wall materials, tile, asbestos-cement, slate, roofing materials, construction ceramics, and some other materials.
I Includes basic chemistry products, aniline dye products, synthetic resins and plastics, synthetic fibers, synthetic

rubber organic synthetics, paints and lacquers, rubber and asbestos products, pharmaceuticals, and other chemicals .
'Includes radio-technical machinery and engineering, electronic products, medical implements, and other equipment.
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TABLE C-3.-UNITED STATES: COAL COEFFICIENTS OF 20 MOST COAL-INTENSIVE SECTORS, 1967

[Millions of Btu's per thousand dollars of outputl

Rank Sector Coal intensity

1- Coal mining -5,139.1
2- Private utilities I -163.8
3 Primary iron and steel manufacturing 2…141.6
4 State and local government enterprises a 59 9
5- Metal containers -58. 9
6 Federal Government enterprises -52.3
7- Stone and clay products -44.1
8- Heating, plumbing, and structural metal products -43. 5
9 Stampings, screw machine products, and bolts -42. 7
10 - Plastics and synthetic materials -36. 7
11- Paper and allied products, except containers -35. 8
12 - Other fabricated metal products 4 - -------------------------------------- 34. 7
13 - Construction, mining and oil field machinery -34. 5
14 - Chemicals and selected chemical products -33. 4
15- Farm machinery and equipment -32. 8
16 Other transportation equipment ------------------------------------------------. 28. 9
17-------Engines and turhines ------------------------------ 28. 8
18 Materials handling machinery and equipment ---------------------------- 27. 9
19 - Motor vehicles and equipment -27. 3
20- Stone and clay mining and quarrying -26. 9

' Includes electric, gas, water, and sanitary services.
Includes coke products.

a Includes public utilities and transportation.
Includes cutlery, pipes, valves, safes, and hardware not elsewhere classified,

a Includes shipbuildiog and repairing, railroads, motorcycles, and bicycles.

TABLE C-4.-U.S.S.R.: COAL COEFFICIENTS OF 20 MOST COAL-INTENSIVE SECTORS, 1966

[Millions of Btu's per thousand rubles of outputl

Rank Sector Coal intensity

I- Coal -3,159. 2
2- Coke products - 1, 631. 3
3-- Electric and thermal power -585.4
4- Ferrous metals -268. 2
5- Cement -186. 2
6- Paper and pulp -176. 0
7- M etal structures -148. 0
8-- Industrial metal products- 145. 5
9- Other construction materials - 130. 0
10 -------- Sanituriyingineering-produtts -120. 8
11 -P------ efabricated conctote ----------------------------- 118. 4
12 - Wood chemristry products- 117. 9
13 - Ferrous ores -117. 8
14- Rifractory materials- 117. 4
15_--------- Otherchemicals2------------------------------------------------------------- 113.9
16 - Nonferrous metals - : : 113.0
17 - Cable products - _: 108. 5
18- Oil shales- 97. 9
19 Agricultural machinery and equipment -91.0
20 Bearings -87.5

I Includes wall materials and tile, asbestos-cement and slate, ro:flng materials, construction ceramics, and some
other materials.

2 Includes basic chemistry products, aniline dye products, synthetic resins and plastics, synthetic fibers, synthetic
rubber, organic synthetic products, paints and lacquers, rubber and asbestos products, pharmaceuticals, and other chem-
icals.
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TABLE C-5.-UNITED STATES: OIL-AND-GAS COEFFICIENTS OF 20 MOST OIL-AND-GAS-INTENSIVE SECTORS
1967

[Millions of Btu's per thousand dollars of output]

Oil and gas
Rank Sector intensity

1 … .Crude petroleum and natural gas 2, 820. 3
2 … .Petroleum refining and related industries -1, 439.3
3- Private utilities … 262.8
4- Chemicals and selected chemical products -169.4
5 Plastics and synthetic materials 93. 7
6- Paints and allied products -80. 1
7- Other agricultural products-Crops 73.9
8- Transportation and warehousing - ------------------------------- 71. 9
9- Stone and clay mining and quarrying- 67.6
10 - State and local government enterprises -60. 2
11 __ Maintenance and repair construction -52.1
12 Business travel, entertainment and gifts -47. 4
13- - Livestock and livestock products- .46. 7
14 - Stone and clay products -46. 0
15 -New construction - ------ -------------------------------- 43.8
16 Broad and narrow fabrics, yarn and thread mills 41.9
17 Forestry and fishery products 39.8
18 Drugs, cleaning and toilet preparations … 39. 5
19- Miscellaneous textile goods and floor coverings 4 ------------------------------- .38. 9
20 Paper and allied products, except containers -38.5

X Includes electric, gas, water, and sanitary services.
a Includes fertilizers.
I Includes public utilities and transportation.

Lace goods, paddings and upholstery fillings, tire cord and fabric.

TABLE C-6.-U.S.S.R.: OIL-AND-GAS COEFFICIENTS OF 20 MOST OIL-AND-GAS-INTENSIVE SECTORS, 1966

[Millions of Btu's per thousand rubles of output]

Oil-and-gas
Rank Sector intensity

1. Gas - 15, 566. 6
2- Oil extraction -8 773.0
3- Oil refining- 1 874.7
4- Cement 339.9
5 Electric and thermal power -334.7
6- Refractory materials - 151.2
7- Glass and porcelain -135.1
8- Ferrous metals -121. 3
9 Prefabricated concrete -111. 6
10 - All other chemicals -100.5
11 -Mineral chemistry 97.5
12 - Other construction materials -92.5
13 - Industrial metal products -89.1
14 Fish products -84.5
15 Transportation and communications -82. 2
16 Metal structures ----- ---------------------------------------- 80. 6
17 Coke products -76.0
18- Wood chemistry -68. 4
19 -Automobiles 68.1
20 -Industry not elsewhere classified ' 67. 2

' Includes tasic chemistry products, aniline dye products, synthetic resins and plastics, synthetic fibers, synthetic
rubber, organic synthetic products, paints and lacquers, rubber and asbestos products, pharmaceuticalsj and other
chemicals.

X Includes wall materials and tile, asbestos-cement and slate, roofing materials, construction ceramics, and other con-
truction materials.
' Includes extraction and primary processing of certain industrial materials, plastic parts, printing and bookbinding,

musical instruments. toys, office supplies, commercial laundry and drycleaning and other industries.

THE CHIEF FUELUSING SECTORS

Fuel use is measured as the quantity of fuel required, both directly and in-
directly, to produce the output of a given sector for final demand. Thus, its
magnitude is affected not only by the technology and organization of production,
but also by how much of each sector's product is produced for final demand. Final
demand includes public consumption, private consumption, gross fixed investment,
net exports, and net additions to inventories.
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TABLE C-7.-UNITED STATES: TOP 20 FOSSIL-FUEL-USING SECTORS, 1967, DIRECT PLUS
INDIRECT USE FOR FINAL DEMAND

Trillions of Percent of
Rank and sector Btu's total

1. Petroleum refining and related industries 18, 678.7 31.9
2. Private utilities I-6, 806---------- 43 1
3. New construction -, 723.0 8.1
4, Wholesale and retail trade ---- …----- 3 411.3 5.8
5. Coal miinng-3,197.3 5. 5
6. Food and kindred products -, 037.7 5.2
7. Real estate and rental -2111.3 3.6
8. Transportation and warehousing… 1640.3 2.8
9, Medical, educational services, and nonprofit organizations -, 408.0 2.4

10. Motor vehicles and equipment-1359.7 2.3
11, Crude petroleum and natural gas957.7 1.56
12. Chemicals and selected chemical products ' -889.0 1.5
13. Hotels, personal, and repair services except auto -642.2 1.1
14. Apparel - ------------------------------------------------------- 584.5 1.0
15. Other agricultural products--crops 556.0 1.0
16. Aircraft and parts- 474.1 .8
17. Finance and insurance-465.7 8
18. Drugs, cleaning, and toilet preparations 450.8 8
19. Maintenance and repair constructions -- 353.0 6
20. Ordinance and accessories -339.7 6

All sectors ------------------------------- 58,474. 0 100.0
Percent of total fossil fuel use accounted for by these 20 sectors - -89.0

'Includes electric, gas, water, and sanitary services.
Includes inorganic and organic chemicals and fertilizers.

TABLE C-8-U.S.S.R.: TOP 20 FOSSIL-FUEL-USING SECTORS, 1966, DIRECT PLUS INDIRECT
USE FOR FINAL DEMAND

Trillions of Percent of
Rank and sector Btu's total

1, Construction -5,056. 9 18. 2
2. Oil extraction - 958.8 14.2
3. Coal - 215.5 8.0
4. Oil refining 1,26. 0 4.5
5. Other machine building 

1- 1, 246. 7 .
6. Industry, not elsewhere classified -. 1 066 3 3.4
7. Electric and thermal power ,-94. 2.7
8. Repair of machinery and equipment -6448 2.3
9 Transportation and communications -4.3 2.1

10. Animal husbandry 572.0 2.1
11, Bread, bakery products, and confections… 55°0 2.0
12, Meat products ------------------------------- 5548. 5 2.0
13. Crops 548.8 2.0
14. Other food -538.8 1. 9
15, Trade and distribution -------------- 537.6 1. 9
16, Gas -- 515.2 1.
17, Other chemicals - -------------------------------------------------- .1 1.8
18. Food industry machinery and equipment -465.7 1.7
19. Dairy products --------- 369.0 1.3
20, Textiles-352.6 L3

All sectors ------------------------------- 27, 811. 4 100. 0
Percent of total fossil fuel use accounted for by these 20 sectors 84.0

1 Includes radiotechnical machinery, electronic products, medical implements, and some other equipment.
a Includes extraction and primary processing of certain industrial materials, plastic parts, printing and bookbinding,

musical instruments, toys, office supplies, commercial laundry and drycleaning, and other industries.
a Includes vegetable oils, fruit and vegetable products, tobacco products, cosmetics, and some other foods,
4 Includes basic chemistry products, aniline dye products, synthetic resins and plastics, synthetic fibers, synthetic

rubber, organic synthetics, paints and lacquers, rubber and asbestos products, pharmaceuticals, and other chemicals,
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TABLE C-9.-UNITED STATES: TOP 20 COAL-USING SECTORS, 1967, DIRECT PLUS INDIRECT
USE FOR FINAL. DEMAND

Trillions Percent of
Rank and sector of Btu's total

1. Coal mining -- ------- 3,174.9 22.3
2. Private utilities -- 2,613.5 18.4
3. New construction ---- ---------- - -- 1, 227.6 8.6
4. Motor vehicles and equipment -- 774.2 5.4
5. Food and kindred products - ----------------------------- 732.8 5. 2
6. Wholesale and retail trade ----- 671.2 4. 7
7. Medical, educational services and nonprofit organizations .400.3 - 2 8
8. Real estate and rental ---------------- 376.9 2. 7
9. Primary iron and steel manufacturing - -217.2 0.5

10. Other transportation equipment 2 -- 187.6 1. 3
11. Aircraft and parts ---------------------------------------- 178. 6 1. 3
12. Apparel -- 176.2 1.2
13. Transportation and warehousing -- 151.2 1.1
14. Ordnance and accessories … 148.9 1. 0
15. Chemicals and selected chemical products - -146. 3 1.0
16. Construction, mining, and oil field machinery - -142.9 1.0
17. Petroleum refining and related industries -- 137.9 1.0
18. Hotels, personal and repair services except auto - -136.9 1.0
19. Finance and insurance -- 135.4 1.0
20. Farm machinery and equipment -- 127. 1 .9

All sectors -14, 221.0 100.0
Percent of total coal use accounted for by these 20 sectors - -83.4

I Includes electric, gas, water, and sanitary services.
2 Includes ship and boat building, locomotives, railroad and streetcars, motorcycles, trailer coaches and other equipment

and parts.
a Includes inorganic and organic chemicals and fertilizers.

TABLE C-10.-U.S.S.R.: TOP 20 COAL-USING SECTORS, 1966, DIRECT PLUS INDIRECT USE FOR FINAL DEMAND

Trillions of Percent of
Rank and sector Btuos total

1. Construction -- 2,452. 0 21. 0
2. Coal -- 2,188. 6 18. 8
3. Other machine-building -- 664.6 5. 7
4. Electric and thermal power -- 561. 4 4.8
5. I ndustry, not elsewhere classified -- 556.0 4.8
6. Repair of machinery and equipment - -430. 3 3. 7
7. All other chemicals -- 256.4 2. 2
8. Bread, bakery products, and confections -- 255.7 2. 2
9. Transportation machinery and equipment -- 250.8 2:1

10. Transportation and communications - -237.9 2.0
11. Trade and distribution -- 237.4 2:0
12. Other food 4. 230.6 2.0
13. Meat products -- 230.5 2.0
14. Animal husbandry -- 221.1 1.9
15. Ferrous metals -- 196. 6 1. 7
16. Dairy products -- 178. 0 1. 5
17 Automobiles -- 175. 8 1. 5
18. Agricultural machinery and equipment - -168. 4 1. 4
19. Electrotechnical machinery and equipment - -162.6 1. 4
20. Textiles -- 160. 5 1. 4

All sectors -11,669. 6 100. 0
Percent of total coal use accounted for by these 20 sectors - -84. 1

X Includes radio-technical machinery, electronic products, medical implements and some other equipment.
2 Includes extraction and primary processing of certain industrial materials, plastic parts, printing and bookbinding,

muscial instruments, toys, ofice supplies, commercial laundry and drycteaning, and other industries.
a Includes basic chemistry products, aniline dye products, synthetic resins and plastics, synthetic fibers, synthetic rubber,

organic synthetic products, paints and lacquers, rubber and asbestos products, pharmaceuticals, and other chemicals.
4 Includes vegetable oils, fruit and vegetable products, tobacco products, cosmetics, and some other foods.
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XABLE C-11-UNITED STATES: TOP 20 OIL-AND-GAS-USING SECTORS, 1967, DIRECT PLUS INDIRECT USE FOR
FINAL DEMAND

Trillions Percent of
'Rank and sector of Btu's total

1. Petroleum refining and related industries - 18, 540.8 41.9
2. Private utilities 

- 4,191.9 9:5
3. New construction 3,495.3 7
4 Wholesale and retail trade -2,740.2 6.2
5. Food and kindred products -2, 304.9 5:2
6. Real estate and rental -1, 734. 3 3.9
7. Transportation and warehousing-1, 489. 0 3. 4
8. Medical, educational services, and nonprofit organizations -1,008.2 2. 3
9. Crude petroleum and natural gas - 55. 5 2.2

10 Chemicals and selected chemical products - 742.6 1. 7
11 Motor vehicles and equipment- 585.6 1. 3
12. Other agriculture products-crops--506.3 1. 1
13. Hotels, personal and repair services except aut- 505.3 1. 1
14. Apparel -08.3 .9

15. Drugs, cleaning and toilet preparations - -342.4 8
16. Aircraft and parts -- 295.6 7
17. Automobile repair and services -- 243. 5 .6
18. Radio, television, and communicationnequipment - -199.1 .4
19. Ordnance and accessories -- 190.8 4
20. Busioess servies -- 142.6 .3

All sectors -44,253.0 100. a
Percent of total oil-and-gas-uise accounted for by these 20 sectors - -91. 8

I Includes electric, gas, water, and sanitary services.

TABLE C-12.-U.S.S.R.: TOP 20 OIL-AND-GAS-USING SECTORS, 1966, DIRECT PLUS INDIRECT USE FOR FINAL
DEMAND

Trillions Percent of
Rank and sector of Btu's total

1. Oil extraction ------ 3,939.4 25. 8
2. Construction -------- . - - - - - - 2,440.6 16.0
3. Oil refining : = 1,841.8 12.1
4. Other machine-building

1 540.2 3.5
5. Gas - ------.------------------ --- ----------------- 512.4 3.4
6. Industry not elsewhere classified -- - - - - 470.6 3. 1
7, Transportation and communications - -- - - - 397.8 2.6
8. Crops ------ 355.7 2. 3
9. Electric and thermal power - 321.0 2.1

aO. Animal husbandry ------ 318.6 2.1
11. Repair of machinery and equipment ------ 299.1 2.0
12. Meat products ------ 290.7 1. 9
13. Bread, bakery products, and confections - - - - - - 285.0 1. 9
14. Trade and distribution 280.4 1.8
15. Other food 3 -------------------------------- ---------------- ------- __--- -278.7 LB
16. All other chemicals - - - - - - 226.3 1. 5
17. Fish products --- -207.5 1.4
18. Transportation machinery and equipment -. 200.8 1.3
19. Dairy products ------ 171.7 1. 1
20. Textiles------ 171.5 1.1

All sectors -15, 255.7 100.0
Percent of total oil-and-gas-use accounted for by those 20 sectors6 88.8

I Includes radio-technical machinery, electronic products medical implements, and some other equipment.
' Includes extraction and primary processing of certain industrial materials, plastic parts, printing and bookbinding,

musical instruments, toys, office supplies, commercial laundry and drycleaning, and other industries.
I Includes vegetable oils, fruit and vegetable products, tobacco products, cosmetics, and other foods.
'Includes basic chemistry products, aniline dye products, synthetics, resins and plastics, synthetic fibers, synthetic

rubber, orianic synthetics, paints and lacquers, rubber and asbestos products, pharmaceuticals, and other chemicals.
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TABLE C-13.-UNITED. STATES-U.S.S.R.: FOSSIL FUEL.REQUIREMENTS, 1950772

[in trillions of Btu'sl

Total fuel Coal Gas and oil

Year United States U.S.S.R. United States U.S.S.R. United States U.S.S.R.

1950 -34 809 7, 870 14 657 5,714 20,152 1,708
1951 -38, 073 8, 558 15 074 6, 164 22, 999 1,897
1952 37, 362 9, 161 13, 270 6, 581 24, 092 2,106
1953 37, 845 9, 845 12,774 7, 08 25, 071 2,339
19-4 36, 216 10, 847 11, 006 7, 647 25, 210 2, 619
1955 -40, 470 12, 431 12, 754 8, 633 27, 716 3,128
1956 -43, 147 13, 389 13, 866 9,031 29, 281 3, 750
1957 … .43,785 15, 047 13, 543 9, 770 30, 242 4, 550
1958…-------- 41, 312 16, 209 11,380 10, 058 30, 012 5,439
1959 -43, 311 17, 372 11, 329 10, 278 31,982 6,328
1960 44, 062 18, 447 11, 147 10, 364 32, 915 7, 383
1961 -- 45, 067 19, 531 10, 755 10,281 34, 312 8, 564
1962 -47, 065 20, 820 11,217 10, .547 35, 848 9,753
1963 49, 267 22 678 12 181 10,789 37, 086 11,106
1964 …- -.51,057 24,428 12; 862 11,203 38,195 12, 411
1965 -52,802 25, 920 13, 400 11, 458 39, 402 13 783
1966 -. - - --- 55,837 27,811 13,841 11,670 41,996 15,256
1967 58,474 29, 384 14, 221 11, 906 44,253 16,647
1968 -60,881 30,498 13, 961 11,908 46,920 17, 870
1969 -63,505 . 31,928 14,226 :12,211 49,279 19,031
1970 67, 409 33, 200 15, 249 12, 020 52, 160 20, 445
1971 67,106 34,953 13, 610 12, 339 53,496 21, 886
1972 -69,800 36,892 14, 501 12.772 55, 299 23, 256

TABLE C-14.-U-NITED,STATES-U3S.S.R.: INDEXES BASED ON GNP/FOSSIL FUEL REQUIREMENT RATIOS, 1950-72

[1967=1001

Total Fuel Coal Oil and Gas

Year United States U:S.S.R: United-States U.S.S.R: United States U.S.S.R.

1950 - 89.0 134.5 51.3 73.6 116.2 351. 5
1951 -87.8 130.9 53.9 72.1 110.1 334.9
1952 93.0 129.6 63.6 71. 8 108. 8 319: 8
1953 … 95:4 127. 6 68.7 71. 4 108.8 305. 0
19549 sa 3 124.0 78.7 69.9 106.6 291.4
1955 -94 2 118. 8 72.4 68:0 103; 5 267,9
1956 -90.1 119.4 68.0 70.3 100.0 241.8
1957- 90. 7 112.8 70. 9 69.0 98. 7 211.4
1958 - 95.4 112.5 84.8 72.0 99.1 190.1
1959 - 96.5 110.9 89.7 74.5 98.7 172:8
1960 -97.1 109.5 93.2 77.4 98.2 155. 0
1961 -97.7 110.9 99.0 73.0 96.5 143.3
1962 - - 98.8 107.9 100.4 86. 8 97.8 130, 6
1963 -97.1 99.3 96.2 84.7 98.2 114 9
1964 -- 99.4 100.3 95.9 90.3 100.4 112 1
1965 - 101.7 101.0 97.5 92.8 103.7 107: 6
1966 … 102.3 100.3 100.0 96.9 102.6 103.7
1967 100.0 100.0 100.0 100.0 100. 0 100.0
1968 100.6 102. 06 . 16. 2 103.9 98.2 98.9
1969 -98.8 100. 7 106.9 107:3' 96.0 95.9
1970 -93.0 104.9 99.4 113. 2 90.4 96. 5
1971 -95.9 104.0 114.8 120.1 96.0 94. 2
1972… . 93.6 101. 0 114. 0 115.8 97. 8 90.7
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TABLE C-15.-UNITED STATES-U.S.S.R.: PRODUCTIVITY OF FOSSIL FUELS, 1950-72

[1967=1001

Total fuel Coal Gas and oil

Year United States U.S.S.R. United States U.S.S.R. United States U.S.S.R.

1950 - 87.4 79.8 66.0 63.2 103.0 136.7
1951 - 88.3 80.5 6872 64.0 101. 5 136.9
1952----------- 90.1 82.0 72.8 64.8 99.5 137.2
1953 -_--_ -- 92.8 83.8 77.9 65.9 100. 5 138.6
1954 -97.3 84.2 82.0 66.2 104.0 138.8
1955 - 95.9 80.9 82.4 65.6 102.1 124. 7
1956 -95.0 84.2 78.9 68.8 102.6 121. 7
1957 -94.3 83.6 80.3 68.8 100.6 116.8
1958 -96.9 87.3 85.0 72.5 101.4 115.7
1959 -98.2 89.6 90.6 75.5 101.0 113.9
1960 -99.8 92.6 94. 2 79.3 101.7 112.1
1961 100.4 95.0 97.3 83.4 101.3 109.4
1962 -100.9 96.6 97.7 85.8 101.9 107.4
1963 - 101.4 96.3 96.6 88.6 103.0 104.5
1964 102. 5 97. 0 99. 1 91. 0 103.6 102.9
1965 102.8 98.9 100.7 94.8 103. 5 101.9
1966 -101.4 99.1 101.2 97.3 101.4 100.8
1967 -100. 0 100. 0 100. 0 100.0 100.0 100.0
1968 - 100.7 102.1 106.3 104.4 99.1 100.0

.1969 -101. 1 102.7 110. 5 106.4 98.3 99.6
1970 - 98.0 104.9 .104.3 113.4 96.2 99.2
1971 -99.8 105.7 114.2 115.7 96.2 99.3
1972 … 100.0 105.3 113.9 116.1 96.3 98.9

TABLE C-16.--U.S.S.R.: PROJECTIONS OF FOSSIL FUEL REQUIREMENTS, 1973-901

[in trillions of Btu'sa

Year . .. . All fuels Coal Oil and gas

1973 -33, 764 13,022 24,886
1974 - 40, 593 13,186 26, 538
1975 -42, 531 13 347 28,301
1976 - 44,587 13 506 30,182
1977 46, 767 13, 666 32, 189
1978 -49,079 13, 825 34,325
1979 -51,532 13,986 36, 601
1980 -- 54, 145 14, 150 39, 033
1981 -56,926 14,317 41,629
1982 - 59,891 14,489 44,403
1983 63,046 14, 665 47, 363
194 . 66,395 14,84 50,519
1985 -69,972 15,027 53,882
1986 -73,761 15,211 57,464
1987 -77,783 15,397 61,277
1988 -82, 059 15, 585 65, 341
1989-------------------------------- 86,606 15,775 69,672
1990 - 91,440 15,967 74,287

I Assumes 1968-72 average annual growth rates for U.S.S.R. sectors.
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I. INTRODUCTION

In 1958 the Soviet Union announced the initiation of its Seven Year
Plan. Included in this plan was a program for the modernization of
the economy. A large portion of this program was devoted to expand-
ing and updating the chemical industry which was to experience a
rapid rate of growth in both investment and production. The Soviet
leadership hoped through this program to transform the raw material
base of industry, bring chemistry to agriculture, and raise the general
level of living for the population.

It is the contention of this author that the chemical industry pro-
vides a good case study of how plans are formulated and goals are

*Georgia State University and Stanford Research Institute.
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implemented in the Soviet economic system. In this chapter we shall
discuss the broad objectives of the chemicalization program; how ef-
fectively the planners accumulate and allocate the economic resources;
what difficulties have arisen, and to what factors the successes and
shortcomings can be attributed.

The major divisions of the chemical industry are coke-chemicals,
basic chemicals, aniline dyes, synthetic fibers, paints and varnishes,
chemical-pharmaceuticals, mineral fertilizers, pesticides and herbi-
cides, petrochemicals and rubber-asbestos. These headings may be
subdivided into a variety of categories. For example, sulfuric acid,
caustic soda, calcium soda are considered basic chemicals. The scope
of the industry also extends to synthetic detergents, soaps, and clean-
ing preparations. The Soviets include wood pulp chemistry and hy-
drolysis of wood cellulose in their definition of chemical production.
Data refer to all the chemical industries unless otherwise noted. Un-
fortunately the Russians do not always make explicit what the chem-
ical industry includes; investment data is sometimes ambiguous.

II. CHEMICALIZATION

Following the abandonment of the Sixth Five Year Plan, the Soviet
economy operated by utilizing annual and quarterly plans. Khru-
shchev announced to the Russian people in 1958 the goals which the
party had for the next long term plan. One of the most important of
his announcements came on May 1, 1958 at a Plenary Session of the
Party Central Committee:

Comrades: The Presidium of the Party Central Committee has decided to
submit to the plenary session of the- Central Committee for discussion measures
for accelerating the development of the chemical industry and particularly the
production of synthetic materials and finished goods for satisfying public re-
quirements and the needs of the national economy.'

In the Seven Year Plan artificial and synthetic fibers, plastics and
other synthetic materials were to receive increased emphasis in the in-
dustrial sector. Behind these goals was the desire to increase the Soviet
standard of living and the need to update the Soviet economy by
greater use of synthetics in the consumers and producers goods sec-
tors. The Russians believed that increased chemical production would
make possible the substitution of synthetic materials for ferrous and
nonferrous metals. With the savings derived from lower production
costs the leadership hoped to expand industrial production at a greater
speed .2

Khrushchev was critical of the status and level of the Russian
chemical industry in 1958. He admitted that the Soviet chemical in-
dustry lagged siggnificantly behind other advanced countries.. Par-
ticularly appalling to the Soviet Premier was the level of synthetic
rubber production relative to the West. During the 1930's the Soviets
had initiated research in. thedeyelopment and production of synthetic
rubber but, as Khrushchev said, ". .. the directors of our chemical in-
dustry wereyvery late in realizing the need to, shift the synthetic rubber
industry from food, raw materials, to economicaJly more advantageous
non-food materials." S

1 Khrushchev's Report on Expanding Chemical Industry," Current Digest of the Soviet
Press. Vol. X, No. 19, p. 12 (June 1,i1958).

h lid.
3 lbid.
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Khrushchev believed the Soviet chemical industry lagged because
of incorrect technical policies, the failure of planning agencies to allo-
cate sufficient capital funds for the development of new chemical
branches, the waste of funds allocated to chemical development, the
technically inferior (as compared with the WNIest) chemical equipment,
and the failure of the research organs to develop synthetic materials
and disseminate their technical processes.

Khrushchev explained why the Central Committee stressed the im-
portance of the production of synthetic materials:

Because, comrades, rapid development of the production, of these materials will
enable us to create enormous additional raw material resources for increasing
the output of consumer goods, and by using this raw material in combination
with agricultural raw material, to fully meet the people's need for textiles,
clothing and footwear in the next few years. The importance of synthetic mate-
rials lies also in the fact that at the present stage of the development of pro-
duction forces they are a major factor in further technical progress and in
considerably increasing the productivity of social labor in all branches of the
national economy.'

Synthetic fibers were to increase the, quantity of fiber available for
consumption, and the prices of synthetic fibers were to be less than
natural fibers.

Khrushchev's emphasis on the oil and gas industries as a source of
raw material for the chemical plants was of notable importance. It
was estimated that the use of natural gas rather than coke as a raw
material in a nitrogen fertilizer plant with an annual capacity of
700,000 tons would result in a saving in construction of 4,000,000
rubles." Other savings to the economy could be realized by better
utilization of by-products and the development of new uses of by-
products from oil, gas, coke production, and lumber and wood-
working.

The Soviet Party Chairman admitted a serious lag in chemical
science in some important fields (especially artificial and synthetic
fibers and plastics).- Khrushchev explained this as being due to short-
comings in the organization of research and experimental work which
reduces the effectiveness with which 'allocated funds and the efforts of
scientists are expended. 6 The chemicalization program called for a
marked increase in the quantity of research, better coordination of
research projects, more and better research facilities, and a shorter
time required to work out and master new techniques of producing and
processing synthetic materials.

Khrushchev's chemicalization program became embodied in the
Seven Year Plan (1959-1965). The broad goals of the program are
outlined in Table 1. In 1963 the goals for chemicals were revised
downward, except for chemical equipment. These revisions repre-
sented an attempt by the Soviet leadership to make the goals of the
plan more realistic in view of the state of world tension, the domestic
agricultural crisis, and the economic difficulties which grew out of
the chemicalization program itself. Table 1 specifies the goals for
chemicals which Khrushchev's successors approved in subsequent
plans.

These planned targets are used by the Soviets and others to judge
the performance of the chemical industry. Economists, however, are

'Ibid., p. 18.
t Ibid.
^ Ibid. p. 22.

73-720-76 37
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also interested in how effectively the Soviets mobilize their resources
and how efficiently these resources are applied in an attempt to reach
their economic objectives. The main purpose of this chapter is to shed
some light on these questions.

Table 2 presents the official output data for 1958-1974. Table 3
shows indexes for the major branches in the chemical industry. The
expansion in output for the industry was about a seven-fold increase.
The variability of the ratio of growth among the branches ranged
from over two and one-half times to over eight times.

TABLE 1.-OUTPUT TARGETS OF THE 7-YR PLAN (1959-65). THE REVISED 7-YR PLAN (1964-65), AND THE 5-YR
PLANS (1966-80)

Revised
7-yr plan 7-yr plan 8th 5-yr plan 9th 5-yr plan 10th 5-yr plan

Chemicals (1959-65) (196V75) (1966-70) (1971-75) (197640)

Value of output (billion rubles) 12.7 10.5 - 24-26 36.3 1 60-65
Mineral fertilizer (million tons) 35.0 35.0 70-80 90 143
Plant chemicals (thousand toss) 125.9 NA 450 424 NA
Plastics and resins (thousand tons) 1, 64 950 3,500-4,000 3, 533 ; 90-100
Synthetic fibers (thousand tons) 631-664 444 1,350 1 065 1, 450-1 500
Automobile tires (units) - 28. 8 26.4 44 1.2 X 35-40

1 Percent

Sources: Francis W. Rushing, "An Analysis of the Chemical Industry in the Soviet Union During the Seven Year Plan,
1959-1965," p. 93 (unpublished dissertation). Geoffrey Henry, "The Soviet Chemical Industry," p. 41 (New York: Barnes
and Noble Inc., 1971). N. K. Baybakov, "Gosudarstvennyy pyatiletniy plan razviti'ya naradnogo khozyaystva SSSR na
1971-1975 gody,"' Moscow, 1972. "Pravda," Dec. 15, 1975.



TABLE 2.-PRODUCTION OF MAJOR TYPES OF CHEMICAL OUTPUT, 1958-74

[Units in thousands of metric tons except when indicated)

1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974

Synthetc resin and plastic masses - 258 293 312 404 473 589 720
Mineral fertilizer total millions of tons of which: 12.4 12.9 13.9 15.3 17.3 19.9 25.6

* Nitrious (in conversion to sulfate ammonia)
(million tons) --------------------------- 4.1 4.4 4.9 5.7 6.9 8.6 10. 2

Phosphorous (in conversion to 18.7 percent
PNO) (million tons) -4.7 4.7 4.9 5.0 5.2 5.9 7. 5

Potassium (in conversion to 41.6 percent
K1O) (million tons) -2.4 2.5 2.6 2.8 3.2 3.4 4. 6

Phosphorous meal (in conversion to19 percent
PaOO) (million tons) - 1.2 1.3 1.5 1.8 1.9 2.0 3.2

Chemical means of plant protection and pest con-
trol - 26.6 30.7 35.8 42.4 57.7 61.3 85. 3

Sulfuric acid in monohydric ----------------- 4, 803 5,082 5, 398 5, 718 6,132 6, 885 7, 647
Calcium soda, 95 percent -1------------------ ::, 692 1,728 1, 887 2, 115 . 2, 332 2, 545 2,740
Caustic soda, 92 percent .... 709 757 765 897 961 1, 049 1, 153
Automobile tires, million units ------------------- 14.4 15. 5 17. 2 19.0 20.8 22.6 24. 4
Synthetic detergents ---------------------------. 7.9 10.3 22.9 26.6 50.1 55.1 100.5
Artificial and synthetic fiber ..................... 166.0 179.5 211.2 250.4 277.3 308.4 361.-1

Total of which:
Artificial fiber ---------------..-.-.... 153.3 165.5 196.2 226.8 243.4 265.8 304. 3

From this:
Artificial silk -.--.... 41.8 43.3 47.4 49.7 54.5 63.2 75.5
Artificial silk for cord .......... 37.9 44.6 53.7 55.2 58.4 68.2 76.7
Artificial staple fiber ----------- 73.6 77.6 95.1 121.9 130.5 134.4 152..0

Synthetic fiber ------------- 12.7 14.0 15.0 23.6 33.9 42.6 56.9
From this:

Synthetic silk ------------- 6.2 7.0 6.6 8.7 11.3 12.4 15.9
Synthetic silk for cord ......... (2.0) 2.0 2. 1 3.7 5.7 7.6 12.0
Synthetic silk for industrial

articles -- .-----------.. (0.9) 0.8 2.1 2.9 5.6 7.7 11.3
Synthetic staple fiber .......... 3.6 4.2 4.2 8.3 11.3 14.9 17.7

805 971 1, 113 1, 291 1, 453 1 673 1 864 2 042 2 320 2 493
31.3 35.9 40.0 43.5 45.9 55.4 61.4 66.1 72.3 80.4

13.2 15.5 18.3 20.4 22.0 26.4 29.5 31.9 35.3 38.3

8.6 9.5 10.0 10.3 11.1 13.4 14.8 15.7 17.3 20.9

5.7 6.3 6.9 7.5 7.8 9.8 11.6 13.1 14.2 15.8

3.8 4;4 4.8 5.2 5.1 5.7 5.4 5.3 5.4 5.4

103.2 114.6 123.1 135.8 157.0 163.8 154. 8 173.3 200.5 231.6
8 518 9 367 9, 737 10, 159 10,665 12, 857 12, 779 13, 685 14,855 16, 663
2,871 2,963 3,169 3, 293 3, 462 3, 668 3, 820 4,052 4,149 4,484 0n
1 303 1, 393 1, 524 1,658 1,813 1,938 2, 028 2, 064 (2,020) (2,174) C
26.4 27.7 29.6 31.8 32.6 34.6 36.2 38.8 42.3 47. 1 C

144.0 189.0 248.0 346.0 417.0 470.0 496. 0 533.0 610.0 656.0
407.3 458.0 511.0 554.0 584.0 623.0 676.4 746.1 830.0 887.0

329 8 362. 0 395:0 424.0 441.0 456.4 473.3 507.5 543.0 569.0

78.6 82.0 87.0 89.0 91.0 93.1 98.2 105.4 110.0 111.0
86.0 99.0 104.0 117.0 127.0 129.0 132. 3 140.0 149.0 156.0

165.2 181.0 203.0 218.0 223.0 234.3 243.0 262.0 284.0 302.0
77.5 96.0 116.0 130.0 143.0 166.6 203.0 239.0 287.0 318.0

20.3 22.0 28.0 31.0 36.4 39.5 42.0 47.9 52.0 54.0
(17.4) -

47.4 57.5 63.0 67.0 75.6 90.3 109.3 124.0 141.0

23.3 26.3 31.0 36.0 39.1 51.5 70.8 81.4 111.0 123.0

NoTz.-Parentheses indicate estimates. no. 3 1965 p. 92. "Narodnoye khozyaystvo S.S.S.R. V 1965 godu," Moscow, 1966, pp. 186-192.
Sources: "Chemical Industry of U.S.S.R." Vestrik Statsltikl no. 1,1964, p. 92 and Vestnik statistiki Nar. khoz. 1968, pp. 247-253, Nar. khoz. 1969, pp. 2I0-216. Nar. khoz. 1970, pp. 196-203.



TABLE 3.-INDEXES OF GROSS OUTPUT OF MAJOR BRANCHES OF THE CHEMICAL INDUSTRY

1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974

Chemical industry includieg:…----------- 100 11I1 125 141 .162 188 216 245 290 335 1 380 424 474 528 580 648 .718
Basic chemicals - __ … 100 109 124 142 169 .201 239 281 308 355 2 399 451 .551 615 688 767 854
Chemical-pharmaceutical …100 118 137 159 189 223 256 283 307 348 '395 452 515 583 649 725 795
l~ubber-asbestos-, 100 112 124 136 151 166 185 201 210 231 1 248 267 364 412 462 516 570
Synthetic resin and plasticmasses - ,100 114 129 157 184 229 280 318 376 432 500 563 648 722 791 899 966
Mineral fertilizer-_ 100 104 112 .123 139 161 206 252 290 323 351 370 447 495 533 583 648
Chemical means 'of plant protection and pestC

control…100 115 135 139 192 231 321 388 431 463 511 590 616 582 652 754 871 v
Artificial and synthetic.fiber -. 100 108 127 .151 .165 186 218 245 276 308 344 352 375 407 449 500 534 c
Sulfuric.acid-in monohydric 100 106 112 119 128 143 159 177 195 203 212 222 252 266 285 309 347
Calcium.soda, 95 percent 100 102 112 125 138 150 162 170 175 187 195 205 217 226 239 245 265
Caustic soda, 92 percent : J00 107 108 127 135 148 163 184 196 215 234 356 273 286 291 306 335
Automobiletires -- i00 108 120 132 145 6157 169 183 192 206 221 226 240 251 269 294 327
Syifthitic detergents ----- 100------ o ,13O 289 335 634 '6.91 1, 272 1,823 2, 32 3, 139 4, 30 5, 278 5,949 6,278 6, 747 7,722 8,303

I "Narodnoye.khozyaystvo SSSR v 1968 godu," p. 247 (Moscow: 1969), adjusted for shift in Source: "Chemical Industry of U. S.S R." "Vestnik statistiki," No. 1, p. 91(1964), "Vestnik sta-
baseyear. tistihi," No 3, p. 89 (1965), "Narodnoye hhozyaystvo SSSR v 1965 godu," p. 186 (Moscow, 1966):

"Iarndnnye hozyaystvo," p. 210(1969) adjusted for shift in base year. "Narodpoye khozyaystwo SSSR v 1974 godu," p. 230 (Moscow, 1975).
s "estnik etatistihi" No. 1(1964) gives the value as 853



541

The planned output goals of the Seven Year Plan and the Eighth
Five Year Plan were not achieved. The revised Seven Year Plan had
most of the revised sector goals fulfilled from 82 to 100 percent. This
is a significantly better record than the one recorded in 1970, the end
of the Eighth Five Year Plan. That plan was fulfilled by only 79 per-
cent mineral fertilizer; 48 percent in plastics and resins; 46 percent
in synthetic fibers; and 78.6 percent in auto-mobile tires. The Ninth
Five Year Plan established goals which were only marginally higher
than the projected totals for the Eighth -Five-Year Plan. The per-
formance against these constrained goals approached 100 percent
achievement levels except for plastics and resins which was only 80
percent. The Tenth Plan appears to reflect the optimism which plan-
ners acquired from the achievements of the Ninth Year Plan.

The remainder of this paper will explore the success and failures
of the Soviets to design and implement a program of rapid expansion
and modernization of this key industry for the period 1958-1975.

III. CAPITAL

Perhaps the best evidence to characterize the dramatic increase in
the role of chemistry in the economy is the amount and rate at which
the planners allocated investment funds to this industry. Table 4 shows
the fixed capital stock estimates for the years 19504974. The data
show a steady increase in fixed capital stock over the decade of the
1950's, but the growth accelerated in the first half of the 1960's. The
rapid growth reflects an increase in gross fixed investment which Table
5 demonstrates. The per annum rate of growth of gross fixed invest-
ment from 1959-1964 was 28 percent. The annual average declined
about 2.4 percent per annum during 1965, 1966 and 1967. It increased
again from 1968-1974 at an annual rate of 9.8 perceht.

This tremendous injection of capital by the Soviets was deemed
necessary in order to rapidly build new production facilities, expand
existing plants, and to finance capital imports. The proportion of
capital expenditures spent on enlargement and reconstruction averaged
about 50 percent during 1958-1970 with the percentage approximating
55 percent for 1971-1974.7 New inplace capacity costs 40 to 50 percent
less when produced by reconstruction than through new capital con-
struetion.

Both new construction and reconstruction of existing plants re-
quired large quantities of new chemical equipment to achieve the
planned goals. Table 6 shows the ruble value of chemicals equipment
produced domestically and imported. The data shows the extent of re-
liance of chemical output expansion on imported equipment. This re-
flects both the inadequacies of domestic production for the plans and
the desire by the Soviet to upgrade their chemical technology.

7Geoffrey Henry, "The Soviet Chemical Industry," p. 73 (New York: Barnes and Noble,
Inc., 191T).
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TABLE 4.-CHEMICAL FIXED CAPITAL STOCK ESTIMATES, JAN. 1 OF EACH YEAR

[Billions of rublesl

Stock Index

1j9510 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- 1.4 t46
1952 ------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - l. 5 50
1950---- 1.3 43

N.A
1955 -2.1 70
1956-2.3 76
1957 …-- - - - - -A------------------------------------- 2N.A
1958- 3.0 100
1959--------------------------------------- 3.8 126
1960---------------- 39 130
1962 -------------------------------------------------------------------------- 4.6 153
1962---------------------------------------------5.2 173
1963 7.2 240
1964 --- 9------------1------303
1965 -- -10 7 356
1966 --------- 12.5 416
1967-13.7 456
1968 -15.7 5231969----------------------------------------------16.3 543
1970 -18.1 603

1971--- --- --- ---- --- --- --- --- ---- -- --- --- --- ---- --- --- --- --- 20:7 6901972 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- 22.8 760o
1970----------------- - 3. 60

1974------------30.6 1020
1975------------------7----------------7------------7-- 32.3 1077

Source: Stanley Cohn "Economic Performance and the Military Burden in the Soviet Union" (Joint Economic Committee,
U.S. Congress) p. 188; 'Nar Khoz " 19568 50,214-215; 199 pp 46 174-175: 1970, pp 61, 166-167; 1971, pp. 60.
152-153 ; 1972, pp. 60; 188-189: 19h, pp. ~t'236-237; 1974'. pp, 55, 198-199.

TABLE 5.-CHEMICAL GROSS FIXED INVESTMENT

[Current prices in millions of rubles]

Year - Current prices New series Index

1955 5…278 61
1956…0 ---- 30 66
1957 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- 296 - - - - - - -- 65
1958 455 -100
1959---------------------------------695- 153
1960 ------ 890 --------- 196
196 - 1,063 -234
1962 -1, 164 256
1964-------------------------------- 1,466 -------- 322
1965 1,948 428
1966 -------- 2,091 460
1968----------------------------------------------------2,047 450
1968 -2, 155 474
1970- - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - 2,369 521
1971 --- 2483 5461973 --------------------- 7 2, 759 606
1974 3,121 686
1974 --------------------------------------------------------------------------- 3,490 767

Sources: "Nar. Khoz.", 1961, p. 545; 1962, p. 439; 1963, p. 455;1964, p. 516; 1965, p. 534; 1970, p. 484; 1974, p.526.
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TABLE 6.-CHEMICAL EQUIPMENT DOMESTICALLY PRODUCED AND IMPORTED

[Millions of rubles]

Domestic Net
production imports Total

1958 -112 44.0 156.0
1959 -173 10L 4 274.4
1960 - 226 163.1 389. 1
1961 -243 169.9 412.9
1962 -- -------------------------------------------------- 266 138.4 404.4
1963 -289 192.8 481.8
1964-------------------------------- 344 176.1 520.1
1965 386 182.6 568.6
1966 -414 203.3 617.3
1967 -425 257.5 682.5
1968 -443 271.6 714.6
1969 -460 222.4 682.4
1970 -464 164.8 628.8
1971 -528 183.8 711.8
1972 -570 313. 7 883.7
1973------------------------------------------------------6301 373.2 1,003.2
1974 -7061 404. 3 1,110.3

1 Estimated to make compatible with series for 1958-72.

Sources: "Nar. KhoL" for relevant years. "Vneshnyaya Torgovlya SSSR" for relevant years.

How effective were the Soviets in planning their chemical invest-
ment programs? One series of data which should be investigated is
the change in the capital-output ratio over the 1955-1917 period. This
ratio is useful because it incorporated capital with other important
variables such as the effects of labor productivity through the in-
fluence of the quantity and quality of capital on the worker's output.

A. Capital-Output Ratio's in the Chermical Industry

One technique which can be used to estimate the direction of change
in the chemical industry's capital-output ratio is to construct indices
for output and capital and then to lag the output indices. The indices
are official Soviet statistics except in those cases in which it was neces-
sary for the author to interpolate or extrapolate.

There are several caveats which should be noted with respect to the
data. Output is measured in constant 1955 prices, and is biased up-
ward because of a significant number of new chemical products which
were introduced since 1955. Another problem is that the Soviets revised
their industrial classification system in 1965. Some of the changes in
the output index after 1966 simply reflect this classification revision.

Table 7 indicates that output per unit of capital inputs has been
declining in the Soviet chemical industry. The average capital-output
ratio goes up between 1958-1965 but does so unevenly. The ratio de-
clines from 1965 to 1970 then begins to drift upward again. If we lag
the output data, the patterns are similar but the peak and trough years
vary.

aThis section is based on an article by this author entitled "Growth. Capital-Output
Rattos. and the Soviet Chemical Industry" In Economica Internazionale, Vol. XXV. N. 4,
pp. 731-743. November 1972.
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TABLE 7.-INDICES OF AVERAGE CAPITAL-OUTPUT RATIO fOR SOVIET CHEMICAL INDUSTRY, 1955-74

Capital stock Output K/O K/O K/OYear index (K) index (0) I yr lag 2-yr lag

1955 - 70.0 69. 5 100.7
1956 -76.7 78.8 97.3 88. 8
1957 -90.0 88. 6 101. 6 86. 6 79.0
1958 -100.0 100.0 100.0 90.0 76.7
1959 -1A26. 7 111. 0 114.1 90.1 .81. 1
1960 -130.0 125. 0 104.0 101.4 .80. 0
1961 -153.3 141. 0 108. 7 92.2 89.9
1962 -173.3 162.0 107.0 94.6 80.,2
1963 -240.0 188. 0 127. 7 92.2 81. 5
1964 -03.3 216. 0 140.4 111. 1 80. 2
1965 -356. 7 245. 0 145. 6 123.8 98. 0
1966 -416.7 290.0 143.7 123.0 104. 6
1967 -456.7 325.0 140. 5 128. 2 109.8
1968 -53.3 380.0 137.7 120.2 109. 7
1969 -543.3 424. 0 128.1 123. 4 107. 7
1970 -603.3 474.0 127.3 14. 6 110.4
1971 -690.0 528.0 130.6 114. 3 102. 9
1972 -760.0 580. 0 131.0 119.0 104.0
1973-- 920.0 648. 142. 0 117. 3 106. 5
1974 -1, 020.0 718.0 142. 1 128.1 105.8

Sources: Tables 3, 4, and 9.

The Soviet press has reported data which tends to verify the findings
of this table. For example, L. Koftandov ih Ekofinonicheskaya gaieta,
December 1965, reported that in 1960 1.1 rubles of gross output was
derived per ruble of fixed assets in the chemical industry while in
1965 the value was only 0.93 rubles.9 Soviet and Western scholars,
although differing on the specific measures, agree that the Soviet capi-
tal-output ratio is rising for the economy, for industry, and for
chemicals.

B. Factors Causing a Riszinp Capital-Output Ratio in the Chemical
Industry

The Soviet chemical construction program has been plagued with
numerous problem's at each stage of construction. These problems
which are reported in the literature seem to 'be the rule rather than the
exception. Their principal effect has been to lengthen the construction
time and to raise costs beyond the planners' original estimates and
allocations.

One of the problems with which the construction trust must deal is
obtaining a clear design for the plant and equipment. The regional
design bureaus produce poor initial designs and have to alter them fre-
quently. In the case of the Balokavo Artificial Fiber Combine, for
example, it was discovered that the nitriloacrylic acid facility had its
design changed and refined 72 times. In the design of this combine
the Giprokhim Design Institute "forgot" to include a heating system
for a shop and adopted an inadequate ventilation system forithe acid
station.' 0

The problem of poor design for plants can be attributed partially to
the lack of specialization of design organizations. These organizations
must spread their efforts over many types of projects, and many dif-
ferent organizations play a role in a single plan. The result -is that

L. Kostandov, "Gains and Setbacks In the Expansion of the Chemical Industry."
El-nTonieheskaya gazeta, No. 48. pp. 11-12 (December 1965).

10N. 'Komarov. "Financing of Chemical Industry Construction Projects," Finansy SSSR,
No. 2. pp. 8-11 (1964).
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the responsibility for the plan becomes lost in the maze of
bureaucracy."

The construction of chemical projects has to contend with the prob-
lem of quantity, quality, and timing of the supply of equipment and
materials. This situation exists in other industries, but it is 1particu-
larly acute in chemical construction because the Soviet chemical
machine-building industry itself is undergoing expansion and tech-
nological upgrading.

It has not been -uncommon for a chemical enterprise to have desig-
nated as its supplier of equipment a chemical machine-building plant
which has not been completed. Existing chemical machine-building
facilities are not utilized to capacity and the plans for production, as
for construction of new capacity, go unfulfilled.

Chemical equipment has been in short supply, and the equipment
which has been available has not always been allocated to provide
maximun production. The Soviet chemical enterprises, like other in-
dustrial enterprises, attempt to maximize their productive capacity
and minimize their planned output. Enterprises order equipment for
which they have no need and sometimes for Which, either due to im-
proper design or lag in construction, they have no place to install. In
January, 1964, there were 1,874,000 rubles worth of unutilized equip-
ment in the chemical and pharmaceutical plants, 268,000 rubles worth
of which was not usable at all. Almost the same amount of unutilized
equipment was imported."2

The estimated expenses of many construction projects rose during
the plans for 1959-1974. In many instances, planned capital invest-
ment proved insufficient .to complete -the construction of a plant or
combine, and projects scheduled for completion fell into the category
of "carry over" projects. In 1964, alone, while there were no changes
in composition or capacities of production lines, estimated expense
of 46 construction projects rose by 663,500,000 rubles or 24.4 percent
of the total estimated cost. In some instances, this rise was substan-
tially higher, as for example. 35 percent at the Svetlogorst Artificial
Fiber Plant. 90 percent at Rozdol Sulfur Combine, 40 percent at the
Apatite Combine, and the 57.6 percent at the Moscow Coke and Gas
Plant."

Poor plant designs and lack of planning and coordination of equip-
ment and material supplies for construction have resulted in extend-
ing the construction period as well as raising cost of construction.
Construction of chemical plants lags 2 to 5 years -behind planned com-

pletion dates. Thus investment funds are committed, and yet there are
unreasonable delays in the initiation of production or in achieving full
production. This is reflected in the capital-output data by a sluggish
denominator. According to a survey on the construction of 29 new,
large-scale chemical and machine-building enterprises, the planned
construction time exceeded the norms 'by up to 50 percent in 13 proj-
ects, for 50 to 75 percent in 6 projects, and by more than 75 percent in
10 projects. There was not a single project which did not exceed the
standard construction period for the enterprise of that type.' 4

'. L. A. Kostando, ."The Fourth Year of the Ninth Five-Year Plan," Khlmlcheskaya
promyshlennost', No. 6, pp. 8-0 (1974).

1 "Expenditures for Unnecessary New Equipment Criticized," Moskovskail pravda, p. 2
(Anr. 7. 1964).

" "To Be Completed. Not Carried Over," Current Digest of Soviet Press, Vol. XVII.
No. 2. p. 34 (Feb. 3. 1965).
14 Ia. Kvasha and V. Krasovskii, "Capital Construction and Accumulation," Problems of

Economics, Vol. 8, No. 7. p. 17 (November 1965).
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The necessity for the frequent revision of estimates has broad rami-
fications in a planned system. For instance, the sum of the "shortcom-
ings" (difference between the normal and correct estimate of cost of
construction projects) is an amount in excess of the planned volume of
capital investment. In an economy which depends on material balances
for consistency of plan it is not possible to appropriately cope with
the planning task if the stated estimates of construction deviate sub-
stantially for the real cost of construction.'5

The rising capital-output ratio also reflects the increase in the prices
of machinery. New equipment enters into the cost accounting at prices
higher relative to the prices of existing equipment. The effect of this is
upward pressure on the chemical 'capital-output ratio since a large
variety of new chemical equipment was introduced into production in
the post-1958 period. The upward bias may be neutralized or com-
pletely offset by the relatively higher prices for new chemical final
products. Unfortunately we cannot estimate the net effect.

The increased number of chemical plants which were constructed in
the Eastern regions (Siberia and Central Asia) has affected the
capital-output ratio. These projects, although only about 15 percent of
the total chemicals construction program, requires larger investment
outlays because of higher wages, cost variation due to climatic condi-
tions, and greater non-productive or social overhead capital cost. Con-
struction cost for industrial enterprises are about 15-20 percent higher
in the Eastern region according to the RSFSR. State Planning Com-
mittee estimates.'6

It is possible to relate the rising costs of construction, the lengthen-
ing period of construction, and the delayed initiation of production to
the scale of plant. One study integrates these variables to show that as
the scale of plant rises, after a point, a rise in the capital-output ratio
results. This rise may be temporary if the economies of scale are
realized after the plant is put into operation. The more sophisticated
the technology and organization of production, the longer the period
required for training of labor. The Soviet planners have not devised
effective methods of determining a long term optimum scale of plant.
It might be stated that an enterprise in which the indices of output per
worker falls over time and the capital-output ratio rises that the
optimum size has been exceeded. 17

There is some evidence that Soviet planners have hastily incor-
porated new technology into chemical plants under construction before
the processes have been sufficiently tested and refined for elimination of
problems. This has slowed construction of plants and lengthened the
time necessary for full utilization of the production processes. A re-
lated problem has been the determining of the appropriate mix of new,
standard, and obsolete equipment. The difficulty of designing the
optimum equipment mix for an existing and/or proposed plant re-
sults from a deficiency of analytical tools. What economic criteria

15 la B. Kvasha, "Capital Intensity," Problems of Economics, Vol. 9. No. 9. p. 72 (Janu-
arv 19)67).

Is T. Khachaturov, "Raising Investment Efficiency. and the Scientific Grounds for Its
Dpterminations," Problems of Economics, Vol. IX, No. 7. p. 6 (November 196S).

I"L. Berri and I. Shilon. "Econnmic Efficiency of the Concentration of Production In
Industry," Problems of Economics. Vol. 8, No. 10, pp. 41, 46 (February 1966).
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should be used? What time frame should be employed? What output
levels should be projected? Optimalization requires more than intuitive
methods. The recoupment period analysis seems to be only a rule of
thumb approach.

One feature of the changing economic condition in the Soviet Union
which might produce a permanent rising trend in the capital-output
ratio is that of a labor-shortage. The Soviet Union has approached, or
perhaps even passed, the point at which it can rely on surplus agricul-
tural labor and rising participation rate to assist in expanding indus-
trial production. When these sources are exhausted the growth of out-
put is dependent on increased productivity or increased hours per man
per year. Under such conditions the widening of the capital structure
gives way to a deepening. This deepening requires an increase in the
amount of capital per worker. Table 8 shows that the capital-labor
ratio rose throughout the period under investigation. Even though
this will generally increase the capital-output ratio, this tendency can
be offset by more effective use of the capital by labor. It seems appro-
priate to note that technical innovation may be capital-saving as well
as labor-saving. Kendrick and Sato showed the capital-output ratio
decreased in the U.S. economy from 4.58 in 1919 to 2.62 in 1960.8
Automation and mechanization have been capital-saving as well as
labor-saving, but much more has been made of the labor-saving aspect
because it has been relatively greater than capital-saving.

- Faced with lengthening periods of getting new capital into produc-
tion, the Soviets elected to slow its rate of capital formation in the late
sixties and shift to a greater reliance on updating and reconstruction
of older facilities. Their expectation, partially met, was to reduce the
cost of expanding and raising the technical level of production.

TABLE 8.-CAPITAL-LABOR RATIOS IN THE SOVIET CHEMICAL INDUSTRY, 1955-74

KIL rubles
of capital por

Year wage worker Index

1955 4,600 77
1956 4,900 82
1957 -5,400 90
1958- 6,000 100
1959 - 7 200 120
1960 -6,800 113
1961 -7,400 123
1962 -7,400 123
1963- 9,000 150
1964 -10,500 175
1965 ------ 11,400 190
1966 -12, 500 208
1967 - 11,900 198
1968 13, 300 222
1969 13, 400 223
1970 14 300 238
197 197…16- 376 273
1972 -17, 221 287
1973 20,324 339
1974 -22,014 367

Sources: Tables 4 and 9.

In general, the rise in the capital-output ratio was most influenced
by the failure of planners and managers to employ capital to 'the extent

Is John W. Kendrick and Ryuzo Sato. "Factor Prices, Productivity, and- Economic
Growth," American Economic Review, Vol. 53, p. 999 (December 1963).
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of its potential. Mfore specific influences on the capital-output ratio
were the increase in costs associated with investing in the eastern
regions, use of relatively high price "new" equipment, changes in the
product and process mix, and a deepening of the capital structure
within the industry.

IV. LABOR

Employment in the chemical industry is recorded in Table 9 for
1955-1974. This series of data only covers wage-workers employed
during this period. Total employment was published for 1963 when
the Soviets revealed there were 986,000 industrial-production per-
sonmel in the industry. The table notes both the wageworkers for the
old definition of the chemical industry and the new definition for
1965 and 1966. Data for 1967-1974 presumably correspond to the new
definition. The index for the series is also included on Table 9. Data
for wageworkers in the chemical industry are used to represent the
trend in total labor inputs. The bias this sample would have would
be to understate labor inputs after 1958 and slightly overstate them
prior to that year. In other words, wageworkers increased as a per-
centage of total chemical labor prior to 1958 and began decreasing after
that, although not rapidly. The decline of the percent of wageworkers
was a function of a peed for more managerial and technical labor to
direct and operate the more sophisticated capital.

The number of wage workers rose by 896,000 from 1958 to 1974, or
roughly two and three-fourth times. Besides the rapid increase in
numbers, the percentage of engineers and technicians in the total
chemical labor force increased from 14 to 18.6 percent from 1955 to
1965.19 Scattered evidence indicates it exceeded 20 percent in 1974.
Other evidence of the improving quality of chemical manpower would
be the number of chemical technology graduates from secondary and
higher educational institutions. Table 10 provides these data.

TABLE 9.-WAGE WORKERS IN THE SOVIET CHEMICAL INDUSTRY, 1955-74

Wage workers annual average
in thousands Index

Current New series Old NewYear

1955 5- 452 91
1956------------------------- 469 -------- 95------
1957 -- 478 97
1958------------------------- 494 -------- 180------
1959 - -------------------- 521 ----------- 105-
1960 -584 118
1961 -621 125
1962 -705 143
1963 -8n0 162.
1965 -- 870 ---------- ii- 176.------
1966------------------------- 935 1,017 201 206
1967----------------------------------------------- 991 1,085 - -220
19687 1,148 - - 232
1969……1,178 -- 238--------------------------------- i'178 ---------------- 2381970-------------------------------- 1,218 ---------- 247
1971 -------------------------------- 1,264 ---------- 256
19721 -- -- -- - -- -- - -- - 1,302 - -2641973 1,324- 268
1973 ------ ------ 1, 358 -2751974-------------------------------- 1,390 --------- 281

Sources: "Trud v SSSR,' 1968, pp. 86-89. "Nar. Khoz. v 1967, p. 207; v. 1969, p. 167; v 1970, p. 158. James Noren,
"Soviet Industry Trends in Output, Inputs, and Prodectivity," New Directions in the Soviet Economy, (U.S. Congress,
Joint Economic Committee) p. 309, Murray Feshbach and Stephen Rapawy, "Labor Constraints in the 5-Year Plan,"
Soviet Economic Prospects for the Seventies (Joint Economic Committee, U.S. Congress, 1973) p. 511. "Nar. Khoz.," v
1972, p. 181 ;v 1974, p.189.

51 Henry, op. cit., p. 134.
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TABLE 10.-GRADUATION OF SPECIALISTS IN CHEMICAL FROM U.S.S.R. HIGHER EDUCATION INSTITUTIONS,
1958-74

[In thousandsl

Secondary
Higher specialized

educational education
Year institutions institution Total

1958 5. 6 10.6 16.2
1959 -5.4 9, 1 14.5
1960, ------------------------------------------------------------ 5.7 7.0 12.7
1961 ----- 5. 6 6. 9 12.5
1962 -- ------------------------ 6.0 7.6 13.6
1963 -6.8 11.6 18.4
1964 -------------------------------- 7.5 12.0 19. 5
1965- 10.1 13.4 23.5
1966-------------------------------- 10.4 14.7 25.1
1967- 12.6 17.4 30 0
1958 -- -. _ _ 12.2 19.9 32.1
1969 13.7 27. 2 40. 9
1970 - : 16.1 23.3 39.4
1971 - 18.3 23.8 41.6
1972 - 18. 5 20.8 42.3
1973 -------------------------------- 17.3 20.2 37.5
1974-------------------------------- 16.5 19.1 35.6

SOURCES

Francis W. Rushing, "An Arinlysis ofthe Cherniedl Industry in the Sovlet Union Duringthe 7-Year Plan, 1969-65," (Un.
published dissertation) p. 211 and 213.

'Nar. Khoz.," 1968, pp. 689, 690.
"Nar. Khoz.," 1969, pp. 6854-86.
"Nar. Khoz.," 1970, pp. 646-647.
",No:r. hu.," 1922-72, pp. 442-443.
"Nor. Khoz.," 1972, pp. 646447.
"No4ar. Khoz.,"1 1974, pp. 646447.

The data for secondary and higher educational institutions show
differences in changes over time, most particularly between 195$ and
1961. Graduates from higher educational institutions Were reasonably
constant while secondary institute graduates declined. These trends
are reflected in the total of the two. The reason for the decline in the
total supply of chemical engineering specialists between 1958 and 1961
was due to the educational reforms which were implemented. The
reforms emphasized actual job training and work at the enterprise
so that the formal programs were extended. This effect was short-lived
since the total number of chemical technology specialists increased al-
most so that the formal programs were extended. This effect was short-
lived since the total number of chemical technology specialists in-
creased almost three times during 1962-1970. However, the total
declines after 1972 which is puzzling in view of the continued high
priority afforded the chemical industry.

Table 11 presents an index of output per wagewofker for the chem-
ical industry for 1955-1974. These data show a two and one-half in-
crease in output per wageworker between 1958 and 1974-niot a par-
ticularly good achievement in view of the increase in chemical produc-
tion. There are several factors which might explain this occurrence.
The chemicalization planners failed to train new chemical workers in
advance of the opening of the plant facilities. Training after produc-
tion is begun results in delays in achieving planned output levels.
Plant managers feel that the industry's administrators have failed to
utilize properly plant schools to increase the quality of their employ-
ees. They complain that plants which do have such schools are so
*idely dis'ersld-that inafny chemical work6§s -do not have access to
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them. Enterprises have requested an expansion of such programs, but
higher officials have been unable or unwilling to expand these pro-
grams to any great extent.

The shortage of manpower, and especially skilled manpower, is
acute in less populated and less attractive regions outside the major
centers in western Russia. For example, one plant 'manager in the
North Caucasus region complained that the number of trainees from
the Nevinnomyssk Chemico-Mechanical Tekhnikum was insufficient,
but there is a lack of facilities to expand their numbers. The solution
which one director desires is for his enterprise to establish its own
technical school. Such a school could also supply cadres for other
firms in the Caucasus regions.20

TABLE 11.-INDEX OF OUTPUT PER WORKER FOR CHEMICAL INDUSTRY, 1955-74

Year , Output

1955 : ----- -- -- 72:85
1956 --- 82. 77
1957 ---------------------------------------------- 92.48
1958 - - -100.00
1959 - - - 105.11
1960 … ----------------------- 113.53-------------- ------------------ 113.53
1961 ---------------------------------------------- 119.69
1962 --- 12108
1963-----------------------------------------------121 85
1964----------------------------------------------- 130.83
1965…-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 138 .11
1966… ----- .154.26
1967---------------------------------------------------------------------------- - 153.81
1968 ---- ----------------------------------------- 170.02
1969 - 183.07
1970 - 1085. 15
1971 ---------------------------------------------- 200.00
1972- 216.41
1973 - 235.64
1974 -255. 52

Sources: Tables 3 and 9.

The Russians have had a fascination for practicality in education
and have frequently taught the application of known techniques rather
than training students to research and produce new techniques. Per-
sonnel trained in such a manner may be among the technologically un-
employed within a few years or they may assert an influence to protect
their jobs'and status by slowing down the rate of technological change
which could then slow the advance of USSR's7 chemical industry. The
Russians have shown, through their comnients in numerous publica-
tions, that they are aware of this possibility,tbut find it difficult to over-
come the inertia which exists in training engineers.

The era of a rapidly expanding labor force through the induction of
farm workers is drawing to an end for several reasons. First, since
the crisis in agriculture has grown to such proportions, all labor re-
sources employed in this sector will probably be retained while larger
quantities of machinery and fertilizer are added. Secondly, the trans-
ferring of collective farms to state farms appears to have been arrested,
if only temporarily. The reconstruction of the agricultural sector in
the past had released workers since fewer were needed on state farms
than on collectives. Thirdly, even if'these agricultural workers were

a6 Joint Publications Research Service, No. 23,300, p. 25 (Utilizing Chemical Equipment.
More Completely at Nevinnimysek," Truid, p. 2. Nov. 28, 1963).



551

released they would, in most cases, have to undergo extensive training
before they could comprehend and contend with the new chemical tech-
nologies.

The cream of the engineers and specialists who are available to the
chemical enterprises are usually attracted by research jobs which are
generally divorced from production activity. Such a condition at the

production level increases the probability of underutilization of equip-
ment. Those engineers remaining at the production level are less likely
to be aware of possible innovations. More and better trained tech-
nicians.would probably compensate for the cost of their education by
the increase in chemical output..

The high mobility of the skilled labor force can be attributed to
their. relative scarcity. The desire by workers to avoid the less pleasant.
aspects of working in eastern regions is also high on the list of. causes
of labor turnover. One report states thatin one month (July) 544 per-
sons, or approximately 37 percent, left a chemical trust in Kazakhstan.
Their primary reason was lack. of support facilities. 2' At the Sumgait
chemical complex during the first ten months of 1963, .890 new em-
ployees were hired, while over the same period 700 received dis-
charges.22 The result was a net gain of 190 workers. Such a turnover
affects the gross production and labor productivity of the enterprise.

Another contributing factor to high rates of turnover is the practice
of "robbing." Such a practice occurs when construction of an enterprise
is nearing an end, and the plant manager is seeking a production crew.
The new manager reasons that the best crew to fulfill his production
goals consist of persons currently employed by other chemical enter-
prises. Thus, he or his representative scouts other plants and makes of-
fers for employment. New plants which can offer the best working con-
ditions and the highest pay are the most successful. The enterprises
which lose workers are thrown into the scramble to replace them or
they hope for government assigned personnel to fill the vacancies.

A salary-bonus system replaced the piecework system in the chemical
industry during the first half of the 1960's because the old system was
no longer appropriate for the more technologically advanced industry.
The chemical industry continued, however, to lose workers to such in-
dustries as the construction and machine-building because of pay dif-
ferentials within the Soviet economy. The new salary-bonus system
had its drawbacks in implementation rather than by design. Bonuses
were established for qualitative indexes (savings of raw materials, in-
crease in output of acceptable products, etc.) as well as the more pre-
dominant quantitative fulfillment and overfulfillment of plan.2 3 In
practice many enterprises paid bonuses mainly for quantitative
achievement while they inadequately rewarded the qualitative im-
provements. This condition existed partially because it was easier to
measure .quantitative achievements than qualitative and past exper-
ience proved to most plant officials quantity goals were closely watched
by their supervisors. Sometimes bonuses were paid even when one or

21 Joint Publications Research Service, No. 21,900, p. 14 ("Developing Chemical Industry
In Kazakhstan," M. Savel and A. Viseri Kazakhstanskaya Pravda, p. Nov. 19. 1963).

2 Joint Publication Research Service, 'No. 21,900, . 14 ("Developing Chemical Industry
of Sumgait." V. Muradlan. Baklnskly raboenly p. 2 Nov. 20 1963).

= Joint Publication Research Service, No. 23, 300 p. 84 February 1964 ("Material Incen-
tives In the Chemical Industry," L Pushkov and :l Kunolskly, Ekonomicheskaya gazeta,
No. 47. Nov. 23, 1968).
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more of the contingent indexes'were not fulfilled, while in other cases
bonuses were not justified at all. This misuse of the bonus reduces its
ability to stimulate workers for higher productivity, but instead be-
comes a conveyor for increases in wages.

The utilization of capital in place is a prerequisite to high output per
employee. The chemical enterprise, like many other Russian production
units, has underutilized its equipment for a variety of reasons. One of
the most typical reasons for underutilized capital in place is the short-
age of raw and intermediate material inputs.24

The chenicalization program vwas designed to expand the produc-
tion of chemical raw materials and final produicts. The size of the pro-

gram undoubtedly caused problems of coobrdination. Soviet planners
discovered that lags in the constructiobi program or the expansion of
production at any level causes feedbacks which reduce efficiency of op-erations. The most detrimental case is for stipplier plants to lag behind
the completion of plants utilizing their output. Capital lying un-
utilized in a plant causes great anxiety among Soviet economists, man-
agers, and planners.

Materials of poor quality supplied to producers can cause disrup-
tion of only slightly less proportion than no supply at all. Inputs with
impurities or not of the required specification are a larger waste than
if the products had not been produced. Higher levels of specification

accuracy is a requirement for the sophisticated production of the chem-
ical industry. Quality production must be required at all levels and
in all industries. The Soviet incentive system failed to insure this.

The maximum utilization of equipment requires the minimum num-
ber of repairs and the shortest possible repair time. The shortage of
chemical machine building capacity has resulted in a shortage not only
of new equipment but also of spare parts. Equipment which was taken
out of production for repairs was idle for several weeks while spare
parts were obtained. If spare parts were not available from chemical
machine building plants then parts had to be built by the enterprises in
need of them.25 This state of affairs has a double negative effect. First,
construction of spare parts requires a longer delay in returning the
equipment to the production line. Secondly, enterprises have to remove
men from the assembly line to put them in the repair shop.2'

The solution to any one of these problems associated with utiliza-
tion of productive capacity and manpower cannot be sought in isola-
tion. The interdependency of the industrialized Soviet economy neces-
sitates changes in many areas to facilitate an improvement in any one
area of crisis.

V. FACTOR PRODUCTIVITY

The effectiveness of the Soviets in expanding output can only be
judged after considering the combined factor inputs and output. Table
12 shows the index of combined factor productivity. The index is cal-
culated using the Cobb-Douglas production function with a factor co-

24 Ye. G. Ostroumova, "Improving Capacitf Utilizatibn-One of the Fundamental F actors
in Raising the Effectiveness df Chemical Production," Khimicheskoya promyshlennost,:No. 10. pp.-791-794i (1975).

2Joint Publication Research, service. No:, 24;47,p.p .19. June 1964, ("Po6r Raw Mate-rials. M1aebines, and Eqnipment Cut Chemical Fiber 'Output," Ekonomicheskava jazeta,No ii. p. 15 (Mar. 14, 1984)).
6Joint Publication Research Service, No. 24,407, p. 15, June 1

9 64
..("Expanston Prob-

lems of Rustavi Fertilizer Plant," A. Bergarershvill, Zarya vestaka, p. 2 (Feb. 18, 1964)).
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efficient of 0.46 for labor and 0.54 for capital (See appendix 1 for
methodology).

The index shows little improvement in combined factor productivity
between 1958-1962. The index actually declines after then until 1965,
when it moves gradually upward until 1968, before making apprecia-
ble gains in 1969-1974. The explanation for such a pattern is that
the initial rapid growth in the chemical industry resulted from the
application of capital labor inputs rather than through productivity
increases.

During the 1958-1965 period the evidence indicates the principle
causes for the decline in capital productivity was the underutilized or
unfinished capital capacity. The Soviet planners took steps in 1965. to
reduce the value of unfinished chemical construction and increased
their efforts to expand output by reconstructing older plants as com-
pared to new construction. The labor force and investment funds were
concentrated on projects which were nearest to completion. The number
of projects scheduled for construction was reduced. These decisions
were supposed to lower the number of incomplete construction projects
by about 30 percent. The capital-output ratio was also improved by the
reduction in investment funds going into chemicals. The effect of these
changes is indicated in the rise in the index of factor productivity dur-
ing 1969-1974.

TABTIX 12.-Index of comnined factor productivity for the chemical industry,
1958-1974

1958 ------ __---------------____------------------------------------- 100.0
1959 --------- ___---------------___---------------------------------- 95.5
1960 -------- 1 -00.-------------1- -__ --------------------- . 5
1961 ---------- ___------------___------------------------------------ 101.0
1962 -__---------- __- ____---------------------------------------------_102.1
1963 ---------------------------------------------------------------- 93.9
1964 - ----------------------------------------------------------91.5
1965 ---------------------------------------------------------------- 88.4
1966 ------ 4196 _______--_---------------------------------------------------- _341967 --------------- __--------___------------------------------------ 97.2
1968---------------------------------------------------------------104.3
1969-----------------------------112.---------------------------- 112.2
1970 -------- __-------------____------------------------------------- 11s.5
19 71 ---------------------------------------------------------------- 119. 0
1972 _______________________--________________ 123.3
1973 -----------------------------------------------_--______________ 122.81974 ---------------------------------------------------------------- 127.4

Sources: Tables 3. 4. and 9.

The labor applied to chemical production during the early vears of
chemicalization was generally not educated or trained in the chemical
processes. It took time to build a reservoir of personnel who had the
capabilities to enhance productivity. New capital in inexperienced
hands was slow to reach capacity. The lack of trained personnel re-
sulted from the failure of the planners to anticipate and provide the
necessary prerequisites for a rapid expansion of this industry. Labor
bottlenecks appeared which took time to correct. In general, however,
labor productivity probably helped offset the decline in capital pro-
ductivity during most of the sixties.

In an earlier study by this author 27 an attempt was made to identify
" Francis W. Rushing and Carlisle Moody Jr.. Technologcial Change in the SovietChemical Industry, Stanford Research Institute SSC-TN-2625-8 (February 1975.

73-720--?76 3S
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the principal contributing factors to the growth in the chemical indus-
try between 1955 and 1970. Over that period real value added grew at
the very high average rate of 11.87 percent per year, while capital stock
increased over 15 percentage points annually and man hours slightly
over 5 percentage points. According to this analysis the weighted
growth of capital stock accounted for approximately 70percent of the
observed average annual growth rate of output and labor accounted
for about 20 percent. Total factor input, therefore, accounted for ap-
proximately 90 percent of the observed average growth of output. The
remaining 10 percent can be attributed, in part, to technical progress.
When the labor input is converted to man-years the unexplained re-
sidual falls to about 7 percent.

In the United States during 1950-4964 about 20 percent of the
growth in real output was attributable to technical progress as com-
pared to the U.S;S.R.'s 6-10 percent for 1955-1970. The comparative
annual rates of growth of factor productivity for these selected periods
was 1.03 for the United States and 0.72 for the U.S.S.R.

V1. CHEMICALIZATION AND PLANNING: SOME CONCLUbING
OBSERVATIONS

The chemicalization program in the Soviet Union has succeeded in
rapidly increasing the output of the chemical industry. This success
can be attributed to the application of large amounts of new capital
and labor to this sector. Chemicalization appears to be an application
of the basic Soviet economic model to a particular industry. However
one unique aspect of the program is a reliance on foreign capital and
technology. Even though foreign capital has been actively imported
for the economy in general on a large scale in recent years, the chemical
industry's expansion has relied on foreign capital from its inception in
1958.

Khrushih6v announced the program with the promise that (a) it
would increase consumer related chemical products and (b) it would
sefve as the key to the modernization of all of Soviet industry. An
examination of the production data and the planned targets would lead
one to conclude that consumer related chemical products have experi-
enced greater underfulfillment than goods related to heavy industry.
This would parallel what one witnesses in the economy as a whole
where there is generally less stress on consumer goods than on heavy
industry. Whether chemicalization can serve as a model for modern-
ization of the rest of the economy is a more difficult question to analyze.

The chemicalization program has increased the quantity and quality
of chemical products in the Soviet economy. The expansion of output
has been rapid but not particularly efficient. The highest rates of
growth parallel the period of most rapid application of resources and
lowest productivity-1958-1965. An attempt to cut back on investment
to stimulate efficiency only lresulted in a decline in the rate of growth of.
output. Capital appears to have been the least efficiently applied re-
source throughout the chemicalization program. Labor's contribution
to output, although undoubtedly not maximized, was considerable par-
ticularly when it is noted that the work week was reduced from 46.4
hours in 1955 to 40.7 hours in 1971.
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Chemicalization more than any other single program since the death
-of Stalin has revealed the inadequacies of traditional Soviet planning
and decisionmaking in an environment of rapid change in a high tech-
nology industry. The chemicalization program, involved chain linked
construction projects and required detailed planning and effective
management. The priority status of chemicalization meant that each
new construction project, every new production line, every new prod-
uct, and new chemical research and development caused the planners'
task to become greater and more complex, requiring more precision.
For each new chemical plant, planners had to provide suppliers of its
inputs and consumers for its output. Each new product placed in pro-
duction meant a reconstitution of the distribution of the old supply
channels. Development of a new industry causes a redirecting of in-
vestment. Since the bureaucracy itself was a part of the economic
structure which was being altered, there was inertia to overcome, and,
consequently, new and better controls had to be established.

The failure of the early large chemical investment program to enable
fulfillment of planned production levels was to some extent the result
of the confused state of the chemical construction program. The plant
designs were poor; the engineers and workers were inexperienced or
improperly motivated; the program was poorly coordinated by the
bureaucracy; chemical equipment was in short supply; and the tech-
nology was outdated. The chemical construction program was too large
to be efficiently carried out. Projects were begun which were com-
pleted only after extended delays. Although a large part of the blame
for the rising capital-output ratio rested with the inefficiency in capital
construction, other contributing factors were the change in the product
mix which resulted in greater capital intensity, and the decline, at least
temporarily, in the returns from this new capital because of the nm-
familiarity of labor with the technology and the production proc-
esses. The rise in the capital-output ratio may be permanently
reversed as labor adapts to the new technology. At present, however,
the most significant influence on the trend of the capital-output ratio
has been a broader adoption of the "critical path" techniques in con-
struction and a narrowing of the construction program to a manage-
able size in order to reduce the number of unfinished construction
projects.Factor productivity analysis identifies similar reasons for the prob-
lems the Soviets have found in the chemicalization program. The
causes for the decline in composite factor productivity in the 1960s are
many. The most significant are the difficulties ascribed to growing
pains-such as the learning process and the inability of the Soviet
planning and industrial organizations to effectively absorb the rapid
application of new labor and capital, particularly the latter. The im-
provement in factor productivity in 'the first half of the seventies re-
fleets improved human capital in the industry and the positive in-
fluence on productivity resulting from the slowed pace of investment
in the late 1960s. There is still potential for greater labor produc-
tivity through the reduction of the 20 percent of chemical labor cur-
rently utilized in repairs and maintenance. This will probably have to
await the application of better and thus more reliable equipment from
the chemical equipment industry or from abroad. Greater capital
productivity will rely on the effectiveness of the Soviet chemical
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,R. & D. programs to generate new production processes and products,
,on the capabilities of the economy to continue to import foreign tech-
?nology, and on the ability of the Russians to use their capital resources
~effectively.

The Soviet leadership has placed great emphasis upon scientific re-
search and development as a dynamic factor in the socialist economy
-since 1958. The leadership, however, has continuously criticized the
managers and scientific workers because of their failure to meet the
performance specifications. There were about 40 primary chemical re-
search institutes by the end of 1965, almost double the number which
existed at the beginning of the plan. Basic research made some re-
markable accomplishments, but applied research and development
were hamstrung by poor organization, improper incentives, and inef-
fective administration. The progress in automation was and remains
spotty in the Soviet chemical industry. A number of pilot plants was
established but. the technology of automation was not widely dissemi-
nated. Automation was limited to primary production processes almost
to the total exclusion of auxiliary jobs, which in the Soviet chemical.
industry includes a large percentage of the total workers as noted
above. Mechanization of chemical production facilities is more exten-
sive than automation, but the pace of mechanization of this industry
depends upon an acceleration in the production of chemical equipment.

Foreign technology has been an integral part of the Soviet chemical-
ization program. Entire chemical plants were being imported by 1960
and the foreign chemical equipment has been a principle component
of the modernization plans for the industry. Western engineers and
managers have provided training for Soviet workers. Reliance on the
West for equipment and technical know-how was a function of the
Soviet desire for rapid updating of the chemical industrv and a reali-
zation of their own limitation to generate technical progress-a reali-
zation that was expanded economywide by 1970. Since then the Soviets
have carefully allocated their hard currency. Any significant reduc-
tion of chemical equipment imports could have important effects on
the growth and efficiency of the chemical industrv. The most modern
components of the chemical industry operate with imported equip-
ment and rely on foreign supplies for replacements and parts. Since
foreign equipment is an important source of technical progress. a re-
duction of imports have far-reaching effects on the industry in the
future.

Chemicalization was both a victim and a partial cause of the prob-
lems in Soviet economic planning. This ambitious program has been
thwarted on many fronts by the complacency and the inefficiency
which creep into bureaucratic economic management. On the other
hand, chemicalization was of sufficiently large magnitude that it placed
the heaviest pressure on the weakest elements of the Soviet planned
economy: namely the poor allocation of skilled manpower and tech-
nically advanced equipment, the poor organization of production man-
agement, and the lack of proper economic incentives at all echelons.

Production associations were introduced into the chemical industry
during the Ninth Five Year Plan in hopes of resolving the planning
problems. They were designed to raise the effectiveness of production
and lower the cost of administration. Seventy-two production associ-
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nations and ten scientific-production associations were established. At
the same time the number of independent enterprises was reduced by
27 percent. 28 Yet the complaints of ineffective plannning persist. It is
not yet possible to make a quantitative assessment of the impact of the
associations on chemical production and productivity, yet the signs
indicate that associations by themselves will not provide the solution to
the planning and management problems described above.

The future success of chemicalization will rely upon the ability of
the Soviets to increase efficiency. The seemingly endless capital and
labor resources are pressing against their limits. Thus, to maintain
high growth rates requires an expansion of output with few additional
inputs. A more deliberate pace of development will probably permit a
greater balance between efficiency and rates of growth and will give
the planners time to analyze and deal with the economic problems.
The long term effect may be a growth rate below historical levels, but
one which would be sustainable.

The rate of growth of the chemical industry in the latter years of
the 1970s will reflect the fruits of the learning process and the comple-
tion of long delayed construction projects. New technologies which
offer expanded production and increases in output per worker are
currently lying dormant. Basic research with its promise of new
products and applications await an effective organizational vehicle to'
transmit them to the production line. Equipment shortages and idle
plant capacity should be diminished as the production of Soviet chemi-
cal equipment is expanded and foreign technologies are adopted and
improved. Yet, even though the future of the Soviet chemical indus-
try holds great promise, the fulfillment of this promise depends to
an appreciable extent upon a solution to the problems of Soviet plan-
ning-a solution not easily achieved.

APPENDIX I

The index formula used to aggregate inputs was derived from the Cobb-
Doublas production function in its geometric form

P,=cL,-Kgb

where P,=predicted output in year t resulting solely from Increase In inputs
L, and K,. Labor coefficient a and capital coefficient b sum to one, and C is the
multiplicative constant.

If it is assumed that the Inputs labor and capital are paid according to the
value of their marginal product in the base year, then It can be shown that the
values for a and b are equal to their proportionate share of value added in the
base year.

The ratio of predicted output would be

P,/Po =LKe1Lo-Kob = (L gsL)a(K1/K.) b

and the factor productivity Index would be calculated by

lt= (P,/P.)!(Ld1L.).(K,/K.)b

.The coefficients for capital (K) and labor (L) represent the average for the
period 1958-1970. The derived coefficients are a=0.46 and b 0.54.

The index in the text uses a 1958 base year to make it compatible with other
indices in the chapter.

2 L. A. Kostandov, "Progress in the Chemical Industry," Ekonomicheskaya gazeta,
No. 4, p. 5 (January 1976).
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I. INTRODUCTION

Soviet cement production will exert a major influence on future
economic growth and economic welfare, as a major input into capital
investment, affecting thereby the growth of all industries, and as a
component of final consumption, chiefly housing, but also other com-
ponents of urban settlement. In this study I evaluate the efficiency of
the cement industry in terms of certain critical and relatively un-
ambiguous aspects of the industry's operation since World War II.
In an earlier study of the prewar period I showed that the industry-

*University of Toronto.
(558)
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was inefficient in gross and unexpected ways, while performing very
satisfactorily in one important respect-short-term transportation
utilization., Accordingly, the primary objective of this study is to
investigate the e tent to which-the prewar problems have been reme-
died in the postwar period.

To start the analysis., Section II provides a short survey of the
industry and its postwar growth. The following three sections present
the evidence on'the important efficiency-related aspects of industry
performance (location and transport utilization, production technol-
ogy including labor productivity, and standards). Section VI con-
tains a brief comment on the reforms in light of the preceding investi-
gation. Finally, Section VII explores the recent trends in cement uti-
lization and their implications for future construction potential.

TI. THE INDUSTRY AND ITS POSTWAR GROWTH

1. Growth and Product Mia
Between 1940 and 1975 cement production has grown at nine per-

cent a year, one of the highest growth rates in Soviet heavy industry,
exceeding steel (6.2 percent), petroleum (8.1 percent), and electric
power' (9.2 percent), but lagging a little behind the growth of the
chemical industry,' exprcssed in rubles (11,.2 percent). In terms of
annual tonnage, its 1973 output of 95 million tons exceeded pig iron
production ('95.9 million tons) by nearly 10 percent, although it fell
22 million tons short of steel output. (131.5 million tons) .2

1 The Soviet approach to product standardization and performance indicators was the
mslor s"ort-run inefficiency: The analysis showed that there would have been a small
saving in produiction costs and a large saving in transport costs with a stapdards policy
like that in the United States and most other modern industries which would have pro-
moted the production of higher-quality cements. Instead, the industry was geared to a
success indicator expressed in tons which encouraged the production of lower-strength
cements: Had the specifications of grade 400 been set as the minimum acceptable standards
for portla~nd cement in the 1930's, an overelxpenditure of 28 percent would have been
avoided in transport cost apd a 0 percent overexpenditure in production cost as well.
Instead, only 25 Percent of cement production (and that only late in the decade) met the
requirements of grade 400 or higher, although there was no technological obstacle to
productioni of cement of this quality. Since this problem was so significant for this
industry it would seem to be of even greater consequence in other industries where
standardization of the product mix and performance measurement are more difficult.

The second important short-run conclusion concerns the efficiency of the distributlon of
the cement which actually was produced. During the first three' five-year plans, which
spanned the yearis from 19,8 until the Second World War, when the economy was ,experi-
menting with new forms and methods and was adapting to the realities and diffM6ulties
involved in Instituting socialism, the distribution patterns of the Industry were remarkably
efficient. This was deduced by comparisons between the actual transport utilization 'and
the utilization required by the optimal linear programme solution in 1936 which exposed
an overexpenditure on transport of no more than 7 percent. The conclusion about rational
distribution was further supported by evidence for 1935 and also by examining the water
route use pattern. This contrasts with the protests of numerous critics of -the industry's
distribution and transport practices of the time.

The long-ran aspects of the industry's operation -were much less satisfactory. During
the first three plans the regional imbalances between production and consumption worsened,
as is shown most graphicglly in 'the increase in tbe average length of haul of cement. The
most 'notable deficiency in plainnlog of new ,capacity appeared in the failure to build more
in the eastern regions. The analysis of '1936 and 1940 showed that a 70 percent saving in
transport would -have resulted from a better planned diptributipn of new capacity providing
more production in the east, and total delivered cost would have been 83 percent ower.

Most of the' unjustiped decisions regarding new cement capacity during this period
reflect a comnmon falling-.-th.y emphpalie4 productipn costs totle neglect of total deliv-
ered .csts. Ithis was-promoted by itk&.ature of the -tniust iW'p. succeps indicators: since
totil output was the indicator of greatest c6risequence the industry naturally bad an
nauntill to pread' e as nuth ps ble witt4 toe 4fu3ip at 4ts disposal. This -policy would
icnaturalvylea to produc ion in t " west where production 'costs were lower: For details
see Alan A~bouchtr, fSpviet -Plamnigm ani -Spatal -Effi~eiaucy, Te Pre*Ar Cement Indus-
try," Indiana University Priss. Ilci6m ngton. nd. 1971.

2 Calculated from Narodnoe khozialstvo S.S.S.R.. 1970, pages 179, 184, 190, 196, and 230.
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Annual output of hydraulic cements 3 by major type is shown in
Table 1. Unfortunately, nowhere is a consistent table published show-
ing the breakdown by type over the entire period, and we have had
to dovetail series from several sources and rely on scattered informa-
tion on product mix to produce this table. Especially notable is the
absence of any consistent and careful breakdowns since 1962, the year
the cement handbook (Spravoch'nik po proizvodstvu tsementa) was
published, and the data that appears in the press since then is very
scanty and contains errors (see note to Table 1).

2. The Technological Framework

Notwithstanding the materials intensiveness of cement production-
1.5 ton of calcium carbonate, 0.4 ton of clay, and 0.3 ton of coal (when
used as the basic fuel) per ton of portland cement-rational cement
industry location tends to be market-oriented for two reasons: (1)
input materials are widely found, and (2) scale economies in produc-
tion are small relatively to transport costs. Market orientation has
been further stimulated by the development of gas technology, since
gas can usual1y be delivered at costs which are competitive with coal
even in the mining regions.

Cement technology in the postwar period has developed in the direc-
tion of larger kilns and automation of the more readily mechanizable
operations. These and other technological developments are not im-
portant enough to exert a strong pull on location, however, since the
lower production costs of the greater plant scale and concentration
that they imply cannot offset the higher transport costs which concen-
tration entails.

The industry continues to be vertically and horizontally uninte-
grated. While slag wastes from steel production and a limited number
of other complementarities exist,4 nearly all hydraulic cement is still
produced by cement plants. Some imagination has been shown in raw
materials diversification, as in the Leningrad region, traditionally
short of fuel and calcium carbonates, where gas-shale has been made
to substitute simultaneously for fuel and some of the clay and lime
raw materials, as well as in joint production of e.g. iron alloys and
aluminous cement at a cement-metallurgical plant in the 1950's,5
but this is still extremely insignificant. This is quite understandable
in view of the ubiquity of conventional raw materials, and the wide-

8Soviet hydraulic cements (cements which harden and resist prolonged action of fresh
or salt water) are divided Into three classes: 1) portland cement. ground from clinker,
produced by roasting calcium carbonate and sillcious materials In a kiln, and then grinding:
2) portland pozzolan, produced by grinding portland clinker together with 20-50 percent
(of final weight) pozzolanic (volcanic) materials, not cementitious themselves, but capa-
ble of roactlng with lime to form a hydraulic binder: snd 3) portland-slag cement. formed
by grinding portland clinker with blast furnace slag (20-85 percent of final weight), which
contains silica and lime, and reacts with the portland to form a permanent binder. The
portland specification itself permits the Introduction of additives (tip to 15 percent by final
product weight). There are also various special purpose cements (oil-well, white anrd col-
ored portland cements, aluminous cement. etc.).

For fuller description of products and technology, see Abonchar. op. cit. Cb. 1T. The
designations and compositions have been essentially unchanged since the mid-30's, the
most recent standards simply modifying testing procedures and grade strengths (see sec-

' N. V. Grokhotov and V. A. Kropotov, "Ispol'zovanie otkhodov druglkh otroslel pro-
myshlennosti." Tsement, 1963. No. 5, pp. 8-5.

5 Z. 1. Loginov, Tsementnala promyshlennosti S.S.S.R.1, Moscow, Gosplanizdat, 1959, pp.
216-217.
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spread availability of slag and pozzolan constituents which have come
to be very extensively used since the mid-30's.

Likewise, there has been virtually no move towards integration with
final production processes. Precast concrete components and, to a lesser
extent, asbestos cement products, offer the most obvious possibili-
ties for vertical integration, although concrete component integration
is not likely to foster any great economies, while failure to develop
integration based on asbestos cement products may simply reflect the
greater advantages of other building materials and inconsequential use
of cement for this purpose (perhaps 300-500 thousand tons in the late
60's) .

We have, then, an industry with relatively simple output mix and
production technology which can be analyzed much more easily than,
say, machinery, consumers durables, clothing, or construction.

III. TRANSPORT AND LOCATION

The average length of haul of cement is shown in Table 2. After
the very long hauls of the 30's, which exceeded the pre-World War I
haul by as much as 300 percent, the average haul has fallen to levels a
little higher than those of the Tsarist period. Since cement consump-
tion continues to be very dispersed nationally," and since the high pre-
war average haul was due, not to irrational shipping operations but,
rather, to an unsatisfactory location pattern, it is to a radical regional
realignment that we must look as the source of the postwar reduction
in transport input. This realignment can be seen in Tables 3-5.

The essence of the regional realignment was a move towards self-
sufficiency. This tendency in Eastern Siberia and the Far East was
especially marked and had especially favorable results on transport
costs, since theirs was the most transport-intensive cement consump-
tion. Thus, between 1940 and 1970, the relative deficit (as measured
by the ratio between annual regional production and consumption)
fell from 100 percent to 5 percent and from 52 percent to 18 percent
in these two regions respectively. Since the average hauls to these re-
gions from the traditional supply areas (Ukraine, the lower Volga, or
southwest Russia) ranged from 6,000 kilometers (Eastern Siberia)
to 10.000 kilometers (Far East)," this increased self-sufficiency was
bound to have a remarkably salubrious effect on the national average
length of haul. Against this reduction-of 50-70 percent-we must
compare the production cost increase implicit in the shift. Since (1) in
the prewar period total national cement transport costs were approxi-
mately equal to production costs; (2) eastern production costs are
roughly twice as high as costs in the west; and (3) the eastern regions
account for about one-seventh of total consumption, the net reduction
in average total delivered cost implied by the postwar, as compared
-with the prewar, location pattern to service the postwar consumption
pattern is around 20-25 percent.

e Asbestos-cement shingle production in the late 1960's was around 5 billion per year
(Nar. khov. 1970, p. 234) implying a cement input of 300-500,000 tons.

7 The Far East and Eastern Siberia-the main contributors to the high average haul-
accounted for around 7-8 percent of consumption during the 1930's and the same share in
the 1950's. (see Abouehar. op. cit., p. 46, and Loginov, op. cit., p. 135).

8 Abouchar, op. cit., p. 93.
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IV. PRoDucitox TitCnNOLO-

1.. Scale-.

The size of the kiln and number of'kiln lines are the main sources
of scale economies. Estimates of cost reduction in moving from the lar-.
gest prewar kiln (10 meters) to kilns up to '185 meters in. length are
nrot available,, but scattered data on reduction of e.g.. fuel. or labor in-
puts testify to the advantages of. larger kilns. Kiln size distribution
for 1964 is shown in.Tabfed6.

If too little is known about the kiln scale economies, the plant.size
cost function is probably more difficult to evaluate. Loginov D has
argued. that plant size economies are appreciable-capital' costs fall-
ing by 70 percent between 60,000 ton and 90,000' ton capacity, with
average total production cost declining by about two-thirds, and a re-
duction of over 40 percent in many cases of from when annual capacity
rises from 450,000 to 900;000 tons. In a severe criticism of these results,
Belov has' aitgued. that these estimates-were based onsempirical observa-
tions relating to, widely different equipment a'ge. and regional cost
structures; and that ili fact the technological seale-economies-are-much.
smaller, their measurement being very sensitive, toa shipping distances
for fuels and' additives. Belov estimated. a unit cost reduction: of about
11 percent as plant: size doubles to 900,000 tons a- year.10

Plant scale has increased continually and, substantially since the
war. For example, while the prewar industry had. two-thirds of its out-
'put in plants' smaller than. 200,000 tons, less than one percent of 1968
capacity was in such small. plants. Moreover,, as the co mparison be-
tween 1958 and. 1968 in Table' 7 shows; the' trend' towards larger scale
has persisted even in the last fifteen years. This is not intended as cri-
ticism. of the prewar industry-far from it, indeed,, since in the pre-
war industry few regions had a market for more than 200,000 tons a.
year, so that small scale was proper. In fact,. the smaller scale of the
prewar industry represented a. rationalist victory over the. gigan-
tomania of some Soviet planners who helcl sway during, the First
Five-Year Plan. But the large scale of the postwar industry was
accompanied. by the sharp declines in average haul, noted. earlier,. and,
indeed, even' the trend towards concentration in 1958-68, was accom-
panied by a. reductions of around ten, percent in average haul.. Could a
further economically significant. reduction have been achieved: dur-
ing this decade by a reduced emphasis on large scale? This is a tempt-
ing hypothesis, given the 1.35-percent rise in annual. output. (table 1.).
But if we make the reasonable assumption- that most of this growth
was' consumed in proportion to the, 1958 regional: consumption: pat-
tern,. we must. conclude that there were' no major new markets that
would. have consumed a large share of' the production. increase. In
this case, it is unlikely that the transport cost reductions. in. the by-
then traditional market areas would have justified, the. higher cost of
smaller plants. If a conservative estimate of the long-run cost function,
such. as Belov'ss. is- accepted retention of. the. smaller. scale pattern of

"Z. 1. Loginov, '"Ob. optimal'not moshehnostim teementnyvih- zavoduvj,p' fsement, i955,
No. G4.pp. 8.3

"'G.G elv "K voprosu ob optlmal'nol' mosficinostl fsemenfayih savodov,~ ltsement,
1985, No 6, p. 21.



563

the mid-fifties would have raised average real. production costs by
around 15 percent. Assuming that real. transport costs at the time were-
50 percent as high as production costs, a 30 percent decline in trans-
port would have been required just to offset the higher costs of the
smaller scale production. In other words, the average haul in 1969
would have had to be around 320-kilometers just to break even if
smaller production scale had been chosen.

2. Fuel

Since the war, gas has come to play the main role in the cement
industry's fuel balance, accounting for nearly 50 percent of the caloric
capacity of the industry's 'fuel consumption in 1962, coal (39.3 per-
cent), oil (11.1 percent), and other fuels (2.1 percent) comprising the
rest." Gas utilization has continued to grow, its total consumption
nearly tripling, between 1960 and 1966 12 while cement output grew by
two-thirds, suggesting that most of the new capacity was by fired
gas.

Gas utilization in the cement industry is undoubtedly extremely ra-
tional. First, as Campbell shows, even though gas transmission costs.
(operating costs and capital costs, including 10 percent interest) are
higher than all other forms of energy except low-grade coal and elec-
tric power, the delivered costs of gas in all major regions are much
lower than those of other fuels thanks to its very low production costs,
about 16 percent of the cost of oil and 4 percent of that of coal
extraction.' 3

In the second place, capital and operating cost of cement plants are
also lower when gas is used, since storage and coal-grinding are
avoided with their attendant investment, electric power, and labor
requirements.14 Life of kiln linings is extended, with kiln shut-
down frequency falling sharply; the Novorossiissk "Proletarii" plant
reported increases of up to 100 percent in lining life and an average in-
crease of 45 percent.'3 This was exceptional, undoubtedly, and while
data are not available on a systematic 'basis, gas use is an important
factor in raising national average kiln operating rates from 75 percent
in 1950 to 87 percent in 1969.16 This was taking place even under the
introduction of new long kilns which, as we have seen, generally had
a difficult break-in period. Gas also permits more even heat control and
more uniform clinker and gives a better product.

The only drawback of gas is the greater flue-dust loss which accom-
panies it. No quantitative information has been published on this, how-
ever, and it can be overcome 'by adjusting the heat exchange devices.",

The low production and transportation cost of gas together with
reduced costs when working with gas, make it very' attractive, and its
increasing use reflects a rational technological policy.

11 "Spravochntk po proizvodstvrl teementa." Gosstroiladat, 1963; p. 843.
12 Robert w. Campbell, "The Economics of Soviet Oil and Gas," Baltimore, Johns Hop-

kins TUnIv. Press. 1967, p. 214.
Ib iad., p. 209. 211.

t L. V. audkov, B. B.. 1ruzuetaov, V. V. Mllkballov, and Os a: Nezhtltsev,. 'Razmeshchente
tsementnykh zavodov guchetom vida tek1nologicheskogof topliva," Tgement.. 1969, No. 10.

p3-4.
N. Zakharova, "Opyt raboty tsementnykh zavodov na gazoobraznom topltve " Tsement,

1959. No. 6. p. 7.
15 Narovdnoe khozlaistvo S8..8.R., 1989. p. 242.
17 Zakharova, op. cit.. p. 6.
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Perhaps the clearest testimony to the dominance of gas is the change
in the treatment of fuel between the 1959 and 1963 editions of Lure'e's
standard treatise on portland cement; the 1954 edition shows some hy-
pothetical cost relationships for a standard operating regime con-
sisting of limestone, clay and coal while the standard regime for the
calculations in the 1963 edition consists of limestone, clay, and gas.18

3. Electric Power

Most cement plant operations use electricity-input grinding, kiln
rotation, clinker grinding, and even some dust recovery. In general,
the larger the plant, the greater the power input, although the lower
will be the unit power input, owing to scale economies in kiln power de-
mands. On the other hand, higher power input, all other things equal,
will yield a better product through finer grinding and more even kiln
rotation. Finally, mechanization of some processes, such as intraplant
materials transport, will also lead to higher power input per ton,
this time in substitution for labor. Therefore, increased power con-
sumption per ton of output indicates greater efficiency-it can gen-
erally be presumed to save labor and improve quality. Power consump-
tion did increase by eight percent per ton between 1950 and 1962.19
Per man hour of employment, the rise was much more dramatic, in-
creasing nearly seven-fold between 1950 and 1968.20

4. Labor

Labor productivity rose markedly, as shown in Table 8. The more
than nine-fold increase since 1928 reflects many factors. First, the
product mix has altered in the direction of blends, the 1968 mix in-
cluding 64 percent portland. 21 But a 60-percent portland mix already
characterized output in the mid-30's (see Table 1) and productivity
has increased about 6-8 times since then. It is also startling that out-
put per man doubled between 1958 and 1968 even while portland was
increasing in importance from 45 percent to 64 percent. As suggested in
the note to Table 1, however, this increase may be exaggerated. On the
other hand, even if the portland share was unchanged, the average
grade over the period was rising regularly by 50 percent between 1940
aind 1967, and by twelve percent between 1960 and 1967.22

The sources of this growth are undoubtedly the technological factors
we have already seen-longer kilns, expansion of -as use, and in-
creased provision of electric power. The larger plant size is surely itself
a factor, but it is difficult to separate out the effect of size from the ef-
feet of other aspects of technological change. In 1962, according to the
cement production handbook, output per man in million-ton plants
was twice as high as that in 200-350-thousand ton plants,2 3 but the

*8 Rae. S. Lur'e, Portlandtsement Leningrad, Gosstrolizdat, 1959 (pp. 344-345), and 1964
(pp. 390-392).

19 Spravochnlk, p. 843.
*20 Spravochnik, p. 837.
*1 A. N. Llusov. "Ekonomnika tBementol promyshlennosti," Tsement, 1970, No. 4, p. 9
:22 P. P. Budnlkov and B. V. Volkovskil. "The Most Universal and Widespread Building

Efaterial," Tsement, 1937, No. 5, p. 15.
2s Spravochnik, p. 843.
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larger plants were also newer and reflected the most recent technologi-
cal advances.

V. STANDARDS

Everything so far considered testifies to a rational industry in the
post-war period. Progress in technology has been seen in kiln size, fuel
mix, use of electric power, and plant scale. The journals in this period
contain abundant evidence of experimentation-on the plant sites and
not just in central laboratories-with other improvements: more effi-
cient heat transfer apparatus and chimney design modification to re-
duce stack loss, two-end kiln feeding, and so on. To be sure, in the ab-
sence of hard data one could argue that these improvements were not
unqualifiedly efficient, that for example, cement is so cheap that it does
not pay to install dust loss reduction apparatus, or that power is mis-
priced and really represented an inefficient use of resources, but the
burden of proof would be on any one advancing this thesis. On the
other hand, one unqualified source of inefficiency in the postwar pe-
riod, as in the 1930's, is the approach to cement standards.

Portland cement standardization methodology in most advanced in-
dustrial countries allows for much less strength variability. For exam-
ple, although U.S. portland cement standards permit five types of
portland cement, most variations relate to mineralogical tolerances for
use in special conditions or for early hardening.24 General purpose
(types I and II) account for 94 percent of total production in 1968.25
This makes it much easier to control output (indeed, as Machlup has
argued, this uniformity was a result of the oligopolistic market
structure) .26

According to information presented in "Cement Standards of thle
World," a recent publication of the European Cement Association,
uniformity rather than diversity appears to be the rule in most na-
tions. In general, the approach of countries such as U.K.. .Tapan. Ger-
many, or Brazil is to have one basic or ordinary type, supplemetnted by
special purpose types (early-hardening, low-h;eat. sulfate-resistant).27
Nothing is seen that resembles the Soviet practice of permitting five
or six grades of ordinarv portland, to be decided bv test, in addition
to specially marked early-hardening cement, and those with special
mineralogical properties. The ruissian practice is to grade as it comes
out of the kilns. The grade distribution is shown in Table 9.

There are four advantages in a uniform standards systems, with a
reasonably high strength requirement: (1) lower production costs';
(2) lower transport and attendant costs; (3) greater reliability; and
(4) easier plant performance measurement and control.

';"ASTM'Standards on Cement," Sept. 1958, p. S. American Society for Testing Kate-
rials. Phila.. 1958.

M "Minerals Yearbook," Vol. I-II, 1968, p. 259, U.S. Bureau of Mines, Department of the
Interior. Washington.

The Bureau reports Types I and II together. Both are for general use. But the latter is
especially suited to ulse under moderate sulfate action or where low heat of hydration is
required. It has different mineralogical sDecifications imposed. Types III, IV. and V
are for high early strength, low beat of hydration, and high sulfate resistance. There are
In addition various types of air-entraining cements. All of these, small amounts of portland-
slau and portland pozzolan, and other special purpose mixes accounted for six percem; et
production in 1968.

26 Fritz Machlup. "The Basing-Point System," Phila., The Blakiston Co., 1949, p. 80.
7 "Cement Standards of the World," Paris Cembureau (The European Cement Associa-

tion). 1968, passim.
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1. Lower Production Costs

The most complete analysis of the relationship between quality and.
production cost was given by A. Evdokimenko of the Moscow sovnar-
'khoz in 196528 His calculations show that the production cost of grade
700 is about 1:6 percent higher than grade 400, although its concrete
making potential is nearly 50 percent greater! Its cost is 5 percent
higher than grade 500, while its concrete potential is 17 percent greater.

Thus, in the first place, imposition of higher strength requirements
would have reduced concrete-making costs on this account con-
siderably.

2. Transport and Related Costs

If grade 700 has 50 percent greater concrete making potential, only
'two-thirds ton would have to be shipped for every ton of grade 400
that it replaced. For the prewar period, the transport overexpenditure
on this count was estimated to be 28 percent of total transport cost (see
note 1). The relative transport overexpenditure was probably of the
same order in the postwar period. Excess production cost was around
6 percent, and probably about the same in the post-war period. The
total relative inefficiency in the industry today is less, however, per-
haps around the percent, since transport costs bulk smaller today.

In addition, however, related savings would have arisen through
better shipping practices. For the prewar period, it was estimated that
dust less may have resulted in a cost of 10 percent when cement was
shipped in bulk,2 9 which was the case for about two-thirds of total
shipments. Losses in the postwar period have been variously estimated
at 2 percent, three percent on four important rail lines including the
Volga and Ukraine networks,30 and as high as 8-10 million tons from
all causes in distribution in 1968.31

The last estimate amounts to ten percent of that year's production,
and, if true, is astounding. The estimate is accompanied by an attempt
to relate the losses to different kinds of rolling stock. The internal con-
sistency of the various loss information in the article, together wi th the
apparent care in analyzing transport-related costs (cleaning of wag-
ons, loading and unloading, etc.), seem to support the 8-10 million ton
estimate.

S. Reliability

What has so far been said argues for raising product quality-not
necessarily for product uniformity. We would maintain, however, that
if the wisdom of holding to the -multi-grade system of cement stand-
ards had been reviewed, a single high grade would have been adopted
which would then have been justified construction of specialized roll-
ing stock. (Bags were not really the answer since they require exten-
sive and costly handling.) But the very fact of uniformity would itself
have had a positive influence on the industry.

Is A. Ehdokimenko, 4'Sebestoimost', Atsena, effektivinost' ", Ekonomicheskata gazeta,
2/13/1965, p p.A6.

29 Abouchar, op. cit., p. 89.
"° Z. I. Loplnov; 'IRazmesbchenie 'prolzvodgtv I jpeevogti -tsementa," 'Moscow, Prom-

strotlzdat, 1957, Ch. IV.
B M. G. Kobrin and A. N. Liusov, "Puti snizhenlia izderzhek na tpement v sfere obra-

shchentia," Tsement. 1969, No. 10, p. 1.
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. Now, the problem .of reliability in construction is never explicitly
analyzed in the cement industry journals, but.certainty regarding
gracde must have been a serious problem for builders. In the first place,
builders frequently had to deal blindly with.cement since it was often
shipped in advance of the 28-day test specifications, which followed
,when available. As one author puit it in 1954: "'Usually, by the time the
,user gets the test documents, the cement has already been used, so that
he is'unable to get full value from it."' 32 In 1964, it was argued that
this practice be terminated,33 and the situation by 1968 had not im-
proved. According to a check by Gossnab in that year "cement is used
.in construction in far from optimal ways." 34 Indeed research to de-
velop procedures for accelerated testing and early prediction .of 28-
day test strengths is a recurring theme in Tsement.

Finally, the multiplicity of grades wrought chaos in some.of the
warehousing installations. With a possible total of 30 or 40 grade-types
to store,35 there must have been a great deal of confusion. For example,
"trust No. 4 of Glavvolgoviatskstroi (in Dzerzhinsk) receives ten dif-
ferent kinds and grades from six-suppliers, while even the largest con-
crete-making plant has only four cement storage silos, as a rule. In
these circumstances, different' grades of cement will inevitably get
mixed up, and cement is bound to be used as though it were all the
lower grade, resulting in substantial losses of this building mate-
rial." 36 It goes without saying, of course, that any attempt to raise
exports would require better grading procedures. One plant (Novoros-
siissk), for example, seeking export markets advertises its product as
"all being equal to British standard, which shows an awareness of the
advantages of a single grade system.3

4. Measurernent and Control

Grade multiplicity makes it-extremely difficult to control and meas-
.ure performance., For example, how should the performance of the
two plants, whose output is shown in Table 10, be compared. How
should performance be calculated? How should it be related to pro-

.duction, oost. Evdokimenko in the previously cited 1964 article pro-
posed.conversion coefficients expressed in terms of concrete-making
capacity, but the idea, though seconded by some others, has never
caught on. In any event such coefficients neglect the very important
dimension of transport input, i.e. that 11/2 tons of grade 400, which
are nominally equal to one ton of grade 700 in terms of concrete mak-
ing potential, would require fifty percent more transport to do the
.same job!

. The easiest solution to the control and performance evaluation prob-
lem is to impose a single-grade standards policy. Considering the
manifest superiority-especially for a planned economy-of this ap-
proach, it is little short of incredible that the issue has been so little

* 32 V. 1. Pomiluiko, "Novoe v pasportizatslt tsementa," Tsement, 1954, No. 2, p. 24.
"Uluchsbat' kachestvo tsementa", Tsement, 1964, No. 4. p. 1.
Io I. V. Kravehenko, Z. B. Entin. and N. I. Oleinikova, "O0sovershenstvovanti delstvuln-

.shchlkh standartov na tsementy Tsement, *1969, No. .11, p.5.
3- There were 35 in 1963, and new grades were being added or dropped. New standards,

.applying primarily to testing procedures, were introduced in 1966. "Uluchshat' . . . lbc.

w Kravehenko, et al.,Ioc..eit.
" Tsement, 1966, No 4. Advertisement on back cover.
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discussed. Many of the difficulties inherent in the present system have,
of course, been recognized, as is evident from the foregoing allusions.

Development of conversion coefficients based on concrete-making
capacity has been proposed by a number of other writers as well.38

One of these writers (Vezlomtsev) on another occasion proposed a
more Marxist approach, recommending a production cost rather than
use value criterion.3 9 The system, which had been developed by the
Scientific Research Institute for Cement (NIlTsement), and was
ready for use, commensurated all grades in terms of their labor con-
tent, labor being the best indicator of prime cost. The trouble with use-
value coefficients, according to Vezlomtsev, was that there were scale
economies: unit and materials, fuel, power, and labor costs all fall with
rising strength (calculated either by standard 28-day tests or con-
crete-making capacity) and so these indicators fail to be an accurate
index of how much the output costs to produce. This is true, of course,
they do not. But the institution of the NII Tsement system of indica-
tors would give no incentive to higher quality-indeed, it might serve
as a disincentive. The plant would be guided by the relationship be-
tween labor ratio and the total cost ratio of different grades or types,
and there is no way to tell whether this relationship would stimulate
higher quality. For example, suppose that the following patterns held
for portland 400 and portland 600 (per ton)

Concrete-
Total making

production capacity
Labor cost (grade
input (rubles) 400=100)

400 -3 30 100
600 -3.2 35 131
Ratio -1.067 1. 16 1. 31

It is easy to verify that in this case the result would be perverse.
Thus, the national economic advantage of producing the higher grade
is the improved concrete-making strength divided by the increased
production cost, or (1.31/1.16) -1=12.9 percent. The higher grade is,
therefore, more efficient. Commensurating output in terms of labor
cost, however, would mean that if the plant produced the higher grade,
it would have to spend 9.4 percent more per unit of its success indi-
cator. I.e. it would spend 16 percent more and raise its success indi-
cator by 6.7 percent, and so it would produce the lower grade.

That negligence of grade uniformity has continued so long is the
more difficult to understand since Soviet technicians have long been
familiar with international testing procedures and product specifica-
tions, as is attested by numerous comparative tests and specifications
presented in Tsement in the last two decades. Perhaps part of the
problem is that these publications place too much stress on the di-
versity rather than the uniformity of some foreign products. For
example, in 1959, and again in 1965,40 tables are presented which

M E.g. Ioginov, Tsem. prom.. p. 245. Slightly different coefficients, based on the same
principle. are proposed by S. I. It'n and V. I. Vezlomtsev, "Plantrovat' proizvodztvo i potre-
blenie. tsementa g nachetom ego kachestvo," Tsement. 1963, No. 5, p. 6.

ZV. I. Vezlomtsev, "Sovershenetvovat' metody analiza effektivnosti proizvodstva."
Tsement, 1966. No. 3. pp. 8-9.

n "Standarty razltchnykh stran na portlandtsement." Tsement, 1959. No. 5, pp. 23-24
B. V. Volkonskit and N. P. Shteiert, "Rol' standartov v povyshenit kachestva tsementa,'
Tsement, 1965, No. 3, pp. 1-S.
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show the five types of U.S. portland cement, giving them equal promi-
nence and suggesting, thereby, that they are all approximately equal
in the industry's output. The fact is never mentioned that 94 percent
of total output (in 1968) is Type I and II (ordinary general pur-
pose and ordinary low heat portlands, with the same strength char-
acteristics but differing slightly in mineralogical composition), ancd
that the others are produced in small quantities (about six percent.
in all) for special purposes, as indicated by their name, e.g. rapid-
hardening, sulfate-resistant, etc.

VI. THE REFORMS IN THE CEMENT INDUSTRY

The Kosygin reforms began in 1965 with the transition of three,
plants to the new form operation, and several more in 1966. By 1968,
the entire industry was working on the new basis.41 The essence of
the reforms in this industry, as in others, was the inception of a
system of only four control indicators: sales, with product mix; the,
wage fund; profit; and rate of profit. The inception of the reforms.
at the Voskresensk plant-one of the first-was accompanied by
the usual recitation of the advantages of the new system, althoughb
it is not clear that desirable effects, will necessarily. follow. For
example, sales is supposed to "expand substantially the economic-
independence of the enterprise, which will not now find it profitable.
to maintain excess stocks," 42 which seems a naive way to project
the impact of the new indicator. It is hard to imagine that the plant
ever thought of itself as producing primarily for stock. If stocks
were accumulating because of poor quality or wrong assortment, the,
combination of seller's market and prescription of output mix would.
combine to obviate an automatic realization of the presumed ad-
vantages of the new operating procedures.

It is impossible at this time to devise a criterion to evaluate the suc-
cess of the reforms. Workers at the Voskresensk plant in subsequent
years published a number of articles pointing to the success of the.
new procedures, e.g., the 19 percent wage rise during 1965-1968 against
a productivity increase of 22 percent.4 3 The Voskresensk experience
is esteemed not only by the plant officials themselves, but in other
circles as well. But since (1) some other plants on the reforms (Briansk
and Korkinsk) were actually doing worse since they went on the re-
form in 1966 than before; (2) others were doing, apparently, better,
but not as well as Voskresensk; 44 and, finally, (3) the average change
in labor productivity in the industry as a whole between 1965 and
1968, was 23 percent (see Table 8), it is difficult to share the observer's
enthusiasm for the reforms.

While the foregoing comparison does not prove or disprove that.
the reform was a success in the cement industry, it may well be ir-
relevant. The reform was introduced, after all, not with the view
to achieving any specific objective in this industry, but, rather, sim-
ply as part of the overall industry-wide transformation. As long as;

"1 A. N. Liusov and T. I. Golidze, "Novala sistemn plantrovantia I ekonomicheskogo stimu-
lirovanlia vstupaet v delstvie," Tsement. 1966. No. 2. p. F.

*2 "Zndnehl tsementnol promyshlennosti." Tsement, 1966. No. 1. pp. 1-2.
P. F. Babryka, "Chto nam daet khozialstvennala reforma." Tsemcnt. 1969. No. 7. p. 1.

"A. N. NLhsnv and A. D. Evdokimenko, 'Ekonomicheskala reforma v deistvil." Tsement,
1967, No. 6, p. 1.

73-720-76-39
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the -reforms did not worsen cement industry. performance-and -they
-probably did not-evaluation of the reforms need -show no specia;J con-
cern for this industry.

,'On the other hand, as this presdntation' has shown, She industry
-throughout.the postwar period was showing itself alert to new ideas
and .to possibilities for -more -efficient operations, with the single ex-
ception .of rationalizing cement standards, a decision which would
lie beyond -the scope of plant manager responsibility in ~any event.
Design of product standards, rather, is the. responsibility of higher
levels, the transformation of the behavior of which was not the ob-
jective of the reforms, which were, rather, directed to the plant
manager level. It is interesting to speculate whether similar patterns
may exist in other industries which might have obviated the need for
the kind of reforms actually -executed if -they -had been squarely faced.
But this -is another story.

VII. TRENDS IN CEMiENT USE

The major development in cement use during the postwar period
has -been the trend -towards prefabricated concrete -components in the
construction industry, the trend being especially marked since 1960.
An appreciation of the importance of this relationship may best be
gained by comparing the share of cement gross value of output going
into the concrete -component industry to the share going directly into
construction-49 percent vs. 32. percent-in 1966 and noting the
continuing high growth of -the production -of concrete components
between 1960 and 1973, rising from. 30.2 million to 102.9 million M3 .
(Nar. khoz., 1973, p. 01).

One of the fastest growing of -all the structural components group
is wall panels, which showed :a nearly sixteen-fold growth during
this period-and reached 15.8 million Mi3 in 1973. Wall panels, of course,
are particularly significant for urban housing, and other components
are also significant for the provision of urban amenities-concrete
pipe, power poles, and reinforced concrete girders, especially.

This new technology has conditioned an improvement in the over-
.all housing mix. First of all, the total urban housing stock has risen
from 958 million m3 to 1,661 million M3 -between 1960 and 1972, or 73
percent of the total, while total urban population has risen much more
slowly-45 percent (Nar. khoz., 1972, pp. 543, 32). The number -of
gasified apartments has increased at a -far greater rate, rising from- 3.3
million apartments in 1960 to 30.3 in 1972, (Nar. khoz. 1972, p. 547)
and to 37.8 million in 1974 (Ekon. gaz., 1975, No. 31, p. 1). While
total annual provision of new housing has been fairly stable at 100-
110 million m2 since 1960, there has been a heavy shift towards urban
housing whose annual provision has increased by 24 percent since
1960 and which now accounts for 70 percent of the annual total.
-Probably symptomatic of the improved quality of housing is the

increase in average expenditure per square meter of housing. This

45 Calculated from Steven Roseflelde. The Transformation of the 1966 Soviet Input-
Output Table from Producers to Adjusted Factor Cost Values. -General Electric-Tempo,

Santa Barbara, California, 1975, sages 122, 126, :130, 190; 194. 198. These calculations-are
insensitive to the rate of interest used for capital -charges, there being no change when
0.06 or 0.18 Is used.
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has risei. rom 56.9 rubles in 1960 to 137.2 rubles in 1.72, or 42.
percent annually. (Nar. khoz., 1972, p. 539). While the overall be-
havior of prices has not been adequately studied over this period, the
average -wage, at -least, has risen .by 3.8 percent a -year -between 1950
and 19.70, -according to Katsenelinboigen.4" That the average construc-
tion expenditure has risen at a rate 10 'percent faster in spite of the
enhancement to labour productivity implied by the -move to pre-
finished components, and in spite-of .the partical substitution-of con-
crete components for steel, may be.partly explained undoubtedly by
the higher quality of -the -finished -product, -with -better -internal -facili-
ties (plumbing, electricity, heating, etc.), although it is ,possible that
the economies on the construction site have not yet -been fully exploited
(it is also possible that the behaviour of the minimum wage is not an
adequate index of inflation). -With the continuing high rate of devel-
opment of-cement production and the construction trends noted here,
however, the outlook for improved housing for Soviet consumers is
good.

TABLE 1.-ANNUAL HYDRAULIC CEMENT OUTPUT, BY MAJOR TYPES, 1913-70, SELECTED YEARS

[In thousands of tonss

.Portland- Portland- Portland as
Year Total Portland pozzolan slag 'Others percent of total

1913 - 1,777 7--
1928----------- 1,850------------------------------------
1936 -. 5, 916 4. 4 0.6 0.9 - - 74.1
1937 -5,454-
1940 -5,675 3.6 .3 1.2 ,. 5 64. 0
1950 -10,194 5.2 1.2 3.3 .5 50.2
1955 -22,484 10.0 3.0 7.8 1.6 44.6
.958 - 36,698 16.4 6.1 13.4 .8 44.7

1961 -49,997 23.4 7.7 18.7 .2 46.8
1962 -56,300 29.6 7:5 19.1 .1 52.6
1964 - 64, 934 45.4 2.9 14.9 1.6 70.0
1966 -80,013-
1968 -87, 512 55.6 6.0 24.2 1.7 63. 5
1969 -89,740-
1970 -95, 248-

1972 - 104,299-
1973- - 109,521-
A974-_f ------ 115, 100------------------------------------
1975 (plan.). 22, 000-

The 1964 and 1966 portland shares seem high and mistakes may well have been made in reporting. The
1964 shares are from Moroz (source No. 6) who also gives 1958 shares which correspond with Loginov's (source
N. 4). Liusov's data (source No. 7) is unconfirmed anywhere else, and elsewhere he has been observed to give
figures one-third higher than official statistics published in "Spravochnik." (See A. N. Liusov, "O spetsi-
alizatsii tsementnykh zavodov", Tsement, 1963, No. 6, p. 4).

SOURCES
1. 1913. TsSU, "Promyshlennost' S.S.S.R.," 1964, p. 318.
2. 1938-55 and 1964-70, total production from, TsSU, "Narodnoe khoziaistvo S.S.S.R.," 1970, p. 230.
3. 1958-62. total production, and shares from "Spravochnik," pp. 837-838.
4. 1936-55, relative shares from Loginov, "Tsementnaia promyshlennost' S.S.S.R.," Moscow, Gosplanizdat,

1960, Ip. 106.
5. G. Brodskii, "Geografilia potreblenila tsementa v S.S.S.R.," Tsement, 1938, No. 6, p. 11.
6. I. K. Moroz, "Povyshenio kachestva tsementa-glavnaio zadacha," Tsement, 1965, No. 1. p. 2.
7. 1968 product volumes from A. N. Llusov, "Ekonomika tsementnol promyshlennostl," Tsement, .1970,

No. 4, p. 9. This portland cement output may be seriously overstated. See note above.
8. 1971-73 from TsSU, 'Narodnoe khoziaistvo S.S.S.R.," 1973, p. 300.
9. 1971-75 from Ekonomicheskala gazeta, July 1975, p. 1.

'8 Aaron Katsenellnbolgen, "A Hesitant Inflatton," In Alan Abouchar, ed., "The Socialist
Price Mechanism," Duke University.Press,.In.press.
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TABLE 2.-AVERAGE LENGTH OF HAUL OF CEMENT, 1912-68, SELECTED YEARS

Average
Year ~~~~~~~~~~~~~~~~~~~~~~~~length ofYear hauk

1 92 2 -- - - - - - - - -- - - - - - - - -- - - - - - - - - -- - - - - - - - -- - - - - - - - ---- 7 5 0
1935 (2d half) -1 807
1939 ------------------------------------------------------------------------------------ --------- 1,325.

1955 -- - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - 5503

Sources: 1912-50 and 1955 from various sources cited in A. Abouchar, "Soviet Planning and Spatial Efficiency " Indiana,
University Press, 1971, p. 44; 1951 and 1968 and from A. N. Liusov, "Ekonomika tsementnoi promyshlennosti," "tsement,"t
1970, Na. 4, p. 9.

TABLE 3.-REGIONAL DISTRI BUTION OF HYDRAULIC CEMENT PRODUCTION, 1936-58, SELECTED YEARS

1936 1940 1951 1958

Thou- Percent Thou- Percent Thou- Percent Thou- Percent
sands of annual sands of annual sands of annual sands of annuat'

Region . of tons total of tons total of tons total of tons total'

North - -0 .=-- 0 2.4 0.2 7.4 0.2:
Northwest -165 2.8 95 1.7 311 2.6 1,199 3.6
Centre West, and Central

Black Earth -------------- 1,071 18.2 1,144 20.2 2,707 22.3 6,564 19.Volga.------------ 706 11.9 524 9.2 993 8. 2 2,547 7.6.
North Caucasus 1,246 21.0 962 17.0 1,228 10.2 2,399 7.2
Urals 406 6.8 345 6.1 1, 272 10.5 5, 049 15. 3.
Western Siberia 283 4.8 263 4.6 618 5.1 1,921 5. 8
Eastern Siberia .0 0 315 2.6 1,367 4.1
Far East 149 2.5 234 4.1 486 4.0 865 2. 6.
Central Asia-Kazakh SSR 153 2.6 267 4.7 425 3.5 1,504 4. 5.
Transcaucasia 330 5.6 326 5.7 611 5.1 2,149 6. 5
Ukraine . 1,287 21.8 1,218 21.5 2,361 19.7 6,290 18. 9-
Western Republics .. . 120 2.0 297 5.2 719 6.0 1,379 4.2

Total 5,916 5, 675 12, 070 .---- 33,307 .

For 1936, includes only Belorussia, for later years, includes Baltic republics as well.
Source: 1936, G. Brodskii, "Geograflia potreblenii tsementa v S$SR," "T.iement," 1938, No. 3, p. 11. Other years fromn

Logisno, Te.Prom.," p. 134.

TABLE 4.-REGIONAL DISTRIBUTION OF HYDRAULIC CEMENT CONSUMPTION, 1936-58, SELECTED YEARS

1936 1940 1951 1958

Percent Percent Percent Percent
Thou- of Thou- of Thou- of Thou- of
sands annual sands annual sands annual sands annual

Region of tons total of tons total of tons total of tons total,

North 20 0.3 91 1. 7 140 1.0 485 1.4
Northwest -- . - 456 7.9 551 10. 2 745 5.5 1,570 4.5
Centre West and Central

Black Earth 1,953 33.8 1,085 20.1 2,536 18.7 7,144 20.3
Volga 260 4.5 319 5.9 832 6.2 2,595 7. 4-
North Caucasus 440 7.6 523 9.7 1, 135 8. 4 1, 697 4. 8Urals.------------ 367 6. 3 427 7. 9 1,539 11. 4 3,938 11. 2
Western Siberia 118 2. 0 182 3. 4 742 5 5 5 2,118 6. 0
Eastern Siberia . 127 2. 2 72 1.3 476 3.5 1,432 4. 1Far East.---------- 309 5.3 458 8. 5 537 4.0 1,051 3.0
Central Asia-Kazahk SSR__ 218 3.8 267 4.9 955 7.0 3,379 9.6°Transcaucasia 418 7.2 421 7.8 993 7.3 1,629 4.6
Ukraine 965 16.7 750 13.9 2,361 17.4 6.479 18. 4Western republics' 129 2.2 255 4.7 562 4. 1 1,643 4.7

Total 5,780 5,401 . 13,553 535,160 .

Note; For 1936, includes only Belorussia. For later years includes Baltic republics as well.
Source: Same as table 3. 1936 partially estimates (see Abcuchar, "Soviet Planning and Spatial Efficiency," p. 45).
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TABLE 5.-RELATIVE REGIONAL SELF-SUFFICIENCY IN CEMENT PRODUCTION (ANNUAL PRODUCTION/ANNUAL
CONSUMPTION) X100 1936-58, SELECTED YEARS

Region 1936 1940 1951 1958

North- - 0 0 17 15
Northwest -------- 36 17 42 76

,Centre, West and Central Black Earth -55 105 107 92
Volga -272 164 119 98
Northern Caucasus -283 184 108 141

'Urals -111 81 83 128
'Western Siberia -240 144 83 91
'Eastern Siberia -0 0 66 95
Far East -48 51 90 82
'Central Asia-Kazakh S.S.R -70 100 44 44
Transcaucasia -79 77 62 132
'Ukraine- 133 162 100 97
Western republics -93 116 128 84

Note: For 1936, includes Byelorussia only. For later years, includes Baltic Republics as well.
Source: Calculated from tables 3 and 4.

TABLE 6.-KILN SIZE AND RELATIVE CAPACITY, 1964

Percent of total
Length of kiln (meters) clinker capacity

3185 - 1.5
170 - - 16.8
150 - - 31.8
135 - -3. 3
127-9 - -9. 8

All others -- 32. 2

Total - ----------------------------------------------- 100.

Source: L. Iu. Astanskii and A. N. Liusov, "Polnoe osvoenie moshchnosteiosnova uvelicheniia proizvodstva, tsementa,"
"'Tsement," 1965, No. 4, p. 1.

TABLE 7.-INDUSTRY PLANT SIZE DISTRIBUTION, 1958 AND 1968

Share of total accounted for
by this sizu plant

1958 1968
Size of plant (thousands of tons annual capacity) production capacity

'Less than 200 -26.0 0.8
.201 to 500 -23. 4 3.8
501 to 1,000 -14. 3 29.7
1,001 to 1,500- 20. 8 22.6
1,501 to 2,000- 9. 1 18. 4

'Greater than 2,00 -6. 5 24. 7

Total -11 : - : 0. 0 100.0
In plants larger than 1,000,000 tons -36.4 65. 7

Sources: 1958, "Spravochnik," p. 837, 1968, from absolute data in A, N. Luisov, "Ekonomika tsementnoi promyshlen-
nosti," Tsement, 1979, No. 4, p. 9,
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TABLE &-ANNUAL OUTPUT OF HYDRAULIC CEMENT PER MAN, 1928-68, SELECTED YEARS

Year Tons 1950=100

1928 --- -14----- - 36
1934--- 138 48
1940 --- 222 77
1950 - - -288 100
1955 --- 53 186
1957 - - -576 200;
1958 ----- 650 226.
1959 _ _-_-__--- - 681 236
1960 - ----------------- 765 266;
1961 - - -824 286
1962 ----------- --- 877 305i
1963 - - -902 313
1964---- 974 338.
1965 - - -1,035 360
1966 - - -1,138 392;
1967 - - -1,232 428
1968 - - -1,274 443

Sources: 1938-55; Loginov, Tsem. prom,, p. 111. 1957-68; M. M. Smekhov, "Proizvoditel'nost' tiuda-eto samoe glut-
*noe,' Tsenment, 1970, No. 4, p. 3,

TABLE 9.-GRADE MIX OF HYDRAULIC CEMENTS 1962 AND 1965, PERCENT OF TOTAL

1962
1973

Portland- Portland-
Grade Portland pozzolan slag Total' Total Portland Totat

200 -0.--- --------------------------------------------- - 1. *1
400 -1.7 3.1 29:3 11:1 2:0 3:8 21. 2
500 -22:4 48.4 53:6 35.8 29.1 71.1 60.9
300 - 63:1 47.7 17.1 44:6 56.1 24:6 16.5
600 and higher - 12.7 .8 - 6.7 11.2 .4 .3

Total -100.0 100.0 100.0 98.2 94.8 100.0 100.0

Source: 1962, Spravochnik, pp. 836-839. Overall total doe; not sum to 100 for unknown reason. 1965 1. K. Moroz,
"Povyshenie kachastva tsementa-glavraia zadacha," Tserfent; 1965, No. 1. Total does not surn to 100 for unknowa
reason. 1965 data not available for individual types. 1973, Narodnoe khoziaistvo S.S.S.R. 1973, p. 300.

TABLE 10.-HYPOTHETICAL PRODUCT MIX OF TWO PLANTS

Yearly production by-

Plant A Plant B

Percent Percent
Grade Tons oftotal Tons of totalf

300 -50 14: 3 60 17. 1
400 - 110 31.4 90 25.7
500 - 80 22.8 70' 20.0
600 - .- - - 60 17.1 70 20. 0
700 - 50 14.3 60 17. 1

Total --------------- ---------------- 350. 100:0° 350 100. 0
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increased substantially. Yet Brezhnev's program to provide consumers
with more meat pushed demand for grain far beyond domestically

"produced supply.
Under Brezhnev, the U.S.S.R.'s farm sector has received consistently

-generous support in expanding the resource base. Although rapid
growth in investment and in the flow of industrially produced ma-
'terials such as fertilizer, lubricants and electric power has helped
'boost the general level of agricultural production, it has not stabilized
farm output. After a series of progressively better harvests in the
late 1960s, farm output, especially when measured simply by the size
'of the grain crop, fluctuated substantially during the past five years.
For example, two years after the record 222.5 million ton grain
harvest in 1973, the Soviets suffered their worst crop in a decade-
140 million tons.2

Two harvest shortfalls during the Ninth Five-Year Plan period
(1971-75) wrecked planned goals, slowed economic development, con-
tributed to record hard currency deficits, and jeopardized the gains
made by the consumer. The backbone of the regime's consumer pro-
gram has been a scheduled improvement in diets, symbolized by a
rapid expansion of meat output. To attain meat goals quickly, live-
stock herds were expanded rapidly without first ensuring adequate
'supplies of feed grains. Had the U.S.S.R. been favored with an ex-
-tended period of excellent weather this gamble would probably have
paid off. However, the combination of the livestock program's nearly
insatiable demand for grain, the leadership's commitment to the con-
-sumer, and bad weather forced the Soviets to purchase massive
-amounts of grain from the West. Grain imports in 1972 were sufficient
to avert substantial herd reductions, but even larger grain purchases
in 1975 were inadequate to prevent large-scale slaughtering of live-

-stock. The Ninth Five-Year Plan thus ended on a discordant note,
,one which will be heard for at least the coming year.

Despite these setbacks there apparently has been no basic change
-in agricultural policy or the policy to improve the lot of the consumer.
After a sharp downturn in 1976, meat production is to increase
rapidly during the next four years. Average grain output in 1976-80
is to jump by one-fifth over the average for the previous five years.
-In addition, the Tenth Five-Year Plan continues the effort to improve
the quality of farmland and to increase the use of fertilizer! key
factors in raising crop yields. The rate of growth of total investment
will be slowed, however. Agriculture's share of total investment will
be maintained, but yearly flows of machinery and other investment
goods will grow markedly slower than in the past. This slowdown
probably does not stem from a policy shift. Instead, it most likely
reflects the economy-wide program to increase productivity and prod-
uct quality in lieu of large new inputs. Planned productivity increases
notwithstanding, output plans for key commodities have not been

Official Soviet data for grain production are used In. this report. Data Include produc-
tion of wheat, rye, barley. corn, oats, millet, buckwheat, rice, and pulses. Figures reported
are in "bunker weight" which Includes excess moisture, unripe and damaged kernels, weed
seeds, and other extraneous materials and has not been adjusted to reflect post-harvest
losses incurred In handling and storage.



577

relaxed and are perhaps overly ambitious. Planners are apparently
hoping anew for an extended period of better-than-average weather.

This paper briefly reviews the constraints under which agriculture
labors, discusses the agricultural achievements during the past five
years-focusing on agriculture's performance in 1975 and its impact
on the rest of the economy-and examines the Tenth Five-Year Plan
goals released thus far.3

II. BACKGROUND

The Soviet farm sector has made considerable progress in the face
of serious environmental contraints, constraints that include highly
variable weather conditions. Agricultural production generally is suf-
ficient to provide consumers wi-th enough to eat in terms of daily calo-
ries, even though their diet is heavily weighted with starches and de-
ficient in meat, vegetables, and fruit. Environmental factors notwith-
standing, however, the agricultural sector-given the resources in-
vested and the products obtained-suffers from low productivity and
ineffective management.

The environmental constraints on agriculture are formidable. Three-
fourths of the U.S.S.R.'s own area is climatically comparable to the
Prairie Provinces of Canada and the Northern Great Plains area in
the United States. As in these analogous areas, the Soviet Union's agri-
cultural land is relatively deficient in heat, moisture, and nutrients.
Almost one-third of the U.S.S.R. is too cold for agriculture, and an
additional two-fifths is so cold that only hardy, early-maturing crops
can be grown. Only in the southern U.S.S.R. is the available warmth
sufficient to permit a wide range of crops. Moisture deficiency is also
a major problem. Drought-resistant plant varieties are being developed
and dry-farming techniques improved, but irrigation remains the most
effective solution. Irrigation, however, is costly in both capital and
labor, and in some regions soil deterioration makes the benefits of ir-
rigation difficult to sustain. The Soviet Union has some comparatively
good soils, but natural soil fertility supplies only a part of plant nutri-
ent requirements. Proper pairing of soil and crop, correct crop rota-
tion, and large quantities of organic and mineral fertilizers and of
trace elements are necessary.

As a result of these. and other factors, the farmland of the U.S.S.R.
is less productive than that of the United States. Even with a larger
area under crops in the Soviet Union, production is less than in the
United States (see table 1). Soviet agricultural output was about 70
percent of the U.S. level in 1960. Since that time the value of Soviet
output has increased by about 45 percent and by the early 1970s stood
at about four-fifths of U.S. production.4 However, Soviet farm output

3 The author wishes to thank Constance B. Krueger for assistance with Input data and
for research on prices used to calculate the value of net agricultural production and
Jonetha Lynard for help In preparing several of the tables used in this paper.

'For a more comprehenslve comparison of agricultural production In the two countries,
see F. Douglas Whitehouse and Joseph F. Havelka, "Comparison of Farm Output In the
US and USSR". U.S. Congress, Joint Economlc Committee, "Soviet Economic Prospects
for the Seventies," U.S. Government Printing Office, Washington, D.C., 19T3.
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TABLE 1.-U.S.S.R. AND UNITED STATES: AGRICULTURAL PROFILE, 1974

U.S.S.R. as a
percent of

U.S.S.R. United States United States

Agriculture's share of gross national product (percent) I . 17.6 2.6 NA
Agriculture's share of the labor force (percent) -26.3 3.7 NA
New fixed investment in agriculture per worker as a percent of new fixed

investment per worker in industry (percent) … - .5 3.2 NA
Area sown (million hectares) 216.5 2 137.4 157.6
Fertilizer application (million metric tons of nutrients)… 15.0 2 17.5 85. 7

Stock of agricultural machinery (thousands):
Tractors ------------------------------------- 2,267 4, 376 51. 8
Trucks --- - ------------------------------------------------- r 1, 336 2,906 45. 9
Combines -673 698 96. 4

Agricultural output:
Food grain: 4

Area (million hectares) -70. 0 20. 5 341. 5
Production (million metric tons) -0 89. 9 43.5 206.7
Yield (centners per hectare) - 12.8 21.3 60.1

Feed grain: 6
Area (million hectares) 46.6 35.1 132. 8Production (million metric tons) ---------- - 72.6 133.9 54.2
Yield (centners per hectare) 15.6 38.1 40.9

Potatoes (million metric tons) --- 81.0 48.6 166. 7
Meat (million metric tons)- 14. 6 17.2 84. 9
Milk (million metric tons)- 9.8 a52.3 175. 5

' Share of GNP at factor cost originating in agriculture in 1970 prices for the U.S.S.R. and in 1972 prices for the United
'States.

2 Based on 1969 land census.
1973.

4 Wheat rye and rice.
Official Soviet production data minus an estimated 3 percent handling loss and an estimated 8 percent waste resulting

from excess moisture and extraneous matter. See footnote 2 on p. -576.
c Corn, oats, and barley.
7Carcass weight equivalent. U.S. data exclude edible byproducta (horsemeat, rabbit, poultry game, edible offal, and

lard).
* Whole milk.

Source: Data are in large part found In "Survey of Current Business" and "Agricultural Statistics: 1975" for the United
States, "Narodnoye khozyeystvo S.S.S.R. *v 1974 godu" for the U.S.S.R. Methodology for computing GNP data for the
U.S.S.R. is discussed in "U.S.S.R.: Gross National Product Accounts, 1970," Central Intelligence Agency, A(ER) 75-76,
November 1975.

is still dominated by breadgrains and potatoes-the U..S.SJ(. normally
produces about twice as much wheat as the United States but less than
-one-tenth as much corn-while output of higher quality foods, par-
ticularly meat and fruit, lags far -behind that of the United.States and
is not sufficient to satisfy the growing demands of the Soviet consumer.

Institutional problems compound the effects of environmental con-
straints. Agriculture has been structured with emphbsis on control
rather than efficiency. Moreover, -in terms of management and labor,
agriculture historically has been a residual claimant. As a consequence,
productivity is low. The U.S.S.R. maintains more than one-fourth of
its labor force in agriculture, a farm labor force eight times the size
.of the agricultural -work force in the United States. Incentiyes, in the
form of both monetary rewards and improved living conblitions, have
not been sufficient to keep the younger', better-trained workers in the
-countryside. M ore importntly, the i.ti~tution.al-sekting has blunted
the effectiveness of the massive resources invested in agriculture dur-
ing the last.decade.

.II4. .PLA AND PERF1XNeE, .19%,-7b

The Ninth Five-Year Plan period was a mixture of, success and
failure: a period difficult to characterize because of the.extrem'e year
to year fluctuation in agricultural output. Years of record and- near-



579

'record output were interspersed with harvest failures. On balance,
-though, it must have been a disappointing five years for the leadership.
Investment goals were consistently met, but output targets were almost
as consistently missed. Moreover, agriculture's problems disrupted
-overall economic growth, and large expenditures of hard currency
were required to buy grain in order to keep the livestock program from
total collapse.

A. Agricultural Production

Farm output oscillated during the past five years. For the period as
-a whole, net production fell at an annual average rate of 0.6 percent,
with crop production down 2.2 percent yearly and output of livestock
*products up 0.7 percent (see table 2) .o

These figures mask agriculture's performance, however, reflecting
-the good base year 1970 and the disastrous terminal year 1975. In 1971,
-output held at the 1970 level but dropped 61/2 percent in 1972, the re-
sult of a severe winter and a summer drought centered in the Volga
valley. An expansion in sown area and good weather led to record
production in 1973, an increase of almost 15 percent with crop output
up 30 percent for the year. The following year, a late summer drought
in eastern Kazakhstan, among other problems, cut crop production 12
percent, but livestock products grew 81/2 percent, keeping the total
value of farm output close to the 1973 record. Finally, in 1975, a pro-
longed drought that affected most of the Soviet Union's cropland cut
-the size of the harvest another 11 percent. A shortage of feed led to
.distress slaughtering of livestock, mainly hogs and poultry. Livestock
products were down 6 percent and net agricultural production fell
81/2 percent.

5 Net agricultural production Is the estimated value of agricultural output for sales and
home consumption, using 1970 prices, minus farm products used for seed and livestock
feed and Including changes in Inventories of livestock. For additional tabular material and
-a short discussion of the methodology used to measure net agricultural production, see the
Appendix.



TABLE 2.-U.S.S.R.: PLANNED AND ACTUAL PRODUCTION OF MAJOR CROPS AND ANIMAL PRODUCTS, SELECTED YEARS

Average annual Average annual

1966-70 1966-70 1971-75 1971-75 1976-80
plan actual 1971 1972 1973 1974 1975 plan actual plan

Rate of growth (percent):
Total value of farm output .

Crops a _
Animal products -

Production of major farm commodities
(million metric tons):

Grain
Potatoes.
Sugar beets .
Sunflower seeds
Vegetables.
Cotton
Meat ----------- --.-------
Milk.
Wool (thousand tons) .
Eggs (billion)

5. 3
NA
NA

4.5 0.1 -6.5
5.5 -1.2 -10.7
3.7 1.2 -3.2

14.9 -1. 3 -8. 4
29.6 -11. 8 -11.3
4.0 8.5 -6.3

64.4 -0.6
NA -2.2
NA .7

35. 5
NA
NA

167.0 167.6 181.2 168.2
180.0 94.8 92.7 78. 3
80.0 81.1 72.2 76.4

NA 6. 4 5. 7 5.0
NA 19.5 20. 8 19.9

5.6-6.0 6. 1 7.1 7. 3
11.0 11.6 13.3 13.6
78.0 80.6 83.2 83.2

NA 398. 0 429.0 420.0
34.0 35.8 45.1 47.9

222. 5
108.2
87.0
7. 4

25.9
7. 7

13. 5
88. 3

433.0
51. 2

195. 7
81. 0
77. 9
6. 8

24. 8
8.4

14. 6
91. 8

462. 0
55. 5

140.0 195.0 181.5 215-220.0
88.5 106.0 89. 7 a 102.0
66.2 87.0 75.9 95-98.0 Lot

5.0 66.8 6.0 67.6 CT
22.3 24.7 22.8 628.1

7.9 6.8 7.7 '8.5
15.2 14.3 14.0 15-15.6
90.8 92.3 87.4 94-96. 0

463.0 464.0 441.0 e 473 0
57.7 46.7 51.5 58-61.0

IiI Agricultural output for salen and home consumption minus farm productn used for need and 6 Gusev. N. `Glavnaya vadacha sel'skogo khozyaystva v desyatoy pyatilolke," '"Ekonomika
livestock feed. Price weights for 1970 have been used in aggregating the physical output of crops and selskogo khozyaystvv,' No. 8, 1976, pp. 14-26.

animal products (including changes in inventories of livestock). Source: Production atatisticsfor 1966-74 from "Narodnoye khozyaytvo S.S.S.R. v. gods,"
X Plan for growth of gross volume of agricultural output. selected years. Data for 1975 are from peliminar prodss reports. P lan data for 1966-70 are from
* Value of food and technical crops less seed but including the portion fed to livestock. s"Pravda, Apr. 6, 1966, p. 4, for 971- from p osudarstvennyy pyrtiletniy plan razvitiya narod-
4 Value of output of meat, milk, eggs, wool, and other livestock products less livestock feed and nogo khozyaystva S.S.S. R. na 1971-75 gody," pp. 167 d f7 19768 f Pd"adjusted for changes in herd inventories. M 69- 0 and for 17-8 from Pravdo

Calculated using the implied average annual rate of growth derived from production data in the ar. 7 1976 p- 2-8
base year and planned output in terminal years.
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Soviet officials tend to blame the weather for agricultural shortfalls,
while timely organization and good management are given credit for
successful crops. Paradoxically, however, weather during 1970-74 was
generally good and relatively stable. Average cumulative precipita-
-tion for October through July during this time was higher than any
five-year period since 1960 (see table 3). Periods of good weather
and economic planning periods do not always coincide, unfortunately.
Average annual precipitation for 1971-75 was about the same as for
1966-70. Table 3 also shows that no single weather variable explains
vield. The temporal and spatial distribution of rain is difficult to meas-
-ure. and short-lived weather phenomena, such as the hot, dry winds
known as 'sukhovey, often do not appear in weather statistics but can
have a marked effect on crop yield. For example, cumulative precipita-
-tion in 1973 was 11 percent less than in 1970, but yield was 13 percent
greater. Precipitation was higher in 1974 than in 1973, but a late sea-
son sukhovey, which could not be detected on monthly weather sum-
maries, cut yields. Nevertheless, precipitation is a rough measure of
yields. In 1975, rainfall was similar to 1962 and 1965, as was yield.

TABLE 3.-U.S.S.R.: INDEXES OF PRECIPITATION, OCTOBER THROUGH JULY, AND GRAIN YIELD, 1961-75
[1966-70, annual average=1001

Index of total
precipitation, Index of grain

Year Oltaber-July I yield i

1961 - -83 78
1962 - -75 79
'1963---------------------------------------- 67 6
1964 - -102 83
1965 - -82 69

Annual average, 196145 - 82 74

1966- 100 100
1967 -91 88
1968 -96 102
1969 -94 96
1970 - 119 114

Annual average, 1966-70 - 100 100

1971 - -106 112
1972 - - 95 102
1973 - -106 128
1974 - - 110 i2
1975 - -78 79

Annual average, 1971-75 -99 107
Annual average, 1970-74 -107 114

I Precipitation in millimeters-available through the World Meteorological Organization reporting system-weighted by
the distribution of the area sown to grain ini1973.

1 Index of yields of all grain in centers per hectare from "Narodnoye khozyaystoo S.S.S.R. v.... gody," selected years.

Production of grain, the U.S.S.R.'s most important crop, fluctuated
widely during 1971-75. Plans for an average harvest of 195 million
tons were unrealized. The actual average crop was 181.5 million tons,
with the plan for individual- years met only-once-by the record crop
in 1973. The variance in the size of the grain crop, as measured by the
deviation from a long-term trend line, far exceeded the variance in
production during the Seventh and Eighth Five-Year Plan periods.

More important than the unfulfilled plans and the variations in
production, the U.S.S.R. was twice caught between a poor harvest and
the livestock program's growing demand for feed. Following the bad
1972 harvest, purchases' of 23 million tons bf grain from the' West,
worth approximately $1.5 billion, were enough to forestall distress
slaughtering and tide' the program over (see-table 4) .:The more serious
shortfall in 1975, however, resulted in purchases of 24 million t6ns
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during fiscal year 1976, which cost about $3.6 billion.6 These imports,.
even with a number of conservation measures,. were not enough. to sup--
port livestock inventories.

TABLE 4.-U.S.S.R.: EXPORTS AND IMPORTS OF GRAIN,'
[In thousands-of metric-tonsj

Exports Imports' Netimports

Fiscal-year: V-
1970 - 7,687 2,178 -5, 509.
1971 -------------------------------- 8296 3,509 -4, 787
1972 ---- 7,252 7, 841 589'
1973 -- 5, 331 22, 900 17, 659
1974 -- 6, 987 10, 960 3, 973.
1975 --- 4,134 5 582 1, 448;
1976 -- 0- 25 528 25; 528.

I Includes grain equivalent of flour, converted using a 72 percent.extraction rate, and greats.
I Including purchases orr Soviet account for shipment to East European countries and other client states.
'Data are for fiscal years ending June 30 of the stated year. Data for fiscal years. 1970-71 are an averagoof 2.calendar

years.
4 Estimate.
Source: "Vneshnyaya torgovlya S.S.S.R. za . .. gody," selected years and. press accounts of grain trade.

Plans for other crops were also generally unfulfilled (see table 5).
Cotton, which is. primarily grown on irrigated land, was the notable,
exception. Production of cotton reached a new high each year until
1975, when output fell slightly but remained above plan. Only in the-
record year 1973 did production. of other crops exceed planned. levels.

TABLE 5.-U.S.S.R.: PLANNED AND ACTUAL OUTPUT DURING THE NINTH FIVE-YEAR PLAN PERIOD
(Million metric tons]

Annual average
.1971-751 .1971' 1972* 19733' 19744 1975B,

Grain:
Plan - 195.0 189.5 192.2 197.4 205.6 215.7
Actual -181.5 181.2 168.2 222.5 195.7 140.0'

Potatoes:
Plan - -106.0 99.8 102.8 105.0 107.9 109. 8-
Actual 89:7 92.7 78 3 * 10& 2 81.0 88 5

Sugar beets:
Plan - -87.0- 81.5 84.2 87.4 91.3- 94.0.
Actual - -75:9 72.2 76:4- 87.0 77.9- 66.2

Vegetable,:
Plan - -24.7 22.3 23.4 24.5 26.1 27.4
Actual _ - ---- 22.8 20.8 19.9 *25.9 24.8 22.3.

Cotton:
Plan - - - 6.8 6.3 6 5 6.8 7.3 7.7
Actual - - -7.7 17.1 *7.3 *7.7 '8.4 '7.9

Sunflower seeds:
Plan - - - 6.8 6.4 6.6 6.8 7.1 7. 4
Actual - - -6.0 5.7 5.0 '7.4 6.8 5.0

Meat:
Plan - - -14.3 12.9 13.6 12.9 14.4 15. 3
Actual … …14.0 '13.3 '13.6 '13.5 '14.6 15.2

Milk:
Plan - - -92.3 85.6 89.0 86.2 90.8 94.8
Actual -- - 87.4 : 83.2 83.2 '88. 3 '91.8 90.8

Eggs:
Plan (billion). _ 46.7 4Z 6. 44,6 47 5 53:5 65.8
Actual (billion) - - - 51.5 45. 1 * 47.9 *51.2 '55. 5 '57. 7

Wool:.
Plan (TMTY -, -464 433 448 434 460 472
Actual (TMT) - - - 441 429 420 433 * 462' 463

I Original ninth five-year plan given or derived from data in "Gosudarstvennyy .pyatiletniy plan. razvitiya
nardnogo khozyaystvo S.S.SIR. na.1971-75 gody," pp. 167 and 169-70.

' Output plans for 1971 and 1972 are derived.from actual-1970 production and planned average outputfor 1971-75. For
sugar beets, cotton and sunflower seed, planned output for 1975 was available.

$Gusev, N., "Sel'skoye khozyaystvo. v reshayushchem gody- pyatiletki", "Ekonomika sel'skogo khozyaystva," No.
2,1973, p. 8..

4 Gusev, N., "Sel'skoye khozyaystvo: v oprederyayushchem gody pyatiletki"; "Ekonomika selskogo .khozyaystva,`
No. 2, 1974, P._3

IGusev, N., "Plan zavershayushchego goda pyatiletki", "Ekonomika sel'sakgo khozyaystva", No. 2,1975, p. 5.
.indicates plan fulfillment.
Sources: Production statistics from "Narodnoye khozyaystvo S.S.S.R.. v . . . . gody," selected years. Other sources

given above.

For delivery during fiscal rear 1976. Another 2.7 million tons were bought for- delivery-
between Juner and October 1976, while further purchases were made: for delivery after
October.
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The record for the livestock sector is somewhat better, in large part
due to the massive grain imports. The value of livestock inventories
grew at an average annual rate of 1.2 percent during 1971-75. Cattle
inventories in the socialized sector grew steadily while in both private,
and socialized sectors the number of hogs-heavy grain consumers-
dropped in 1972 and 1975 as feed supplies became scarce. Meat produc-
tion goals, which were reduced following the harvest problems in 1972,
were met every year except 1975, when the target was missed by only
100,000 tons. Had premature marketing of lighter-than-normal ani-
mals not been necessary during the fall of 1975, this goal would also
undoubtedly have been made. Egg production exceeded planned levels
throughout the period, while milk and wool targets were reached in
1973-74 and 1974, respectively.

B. The 1975 Crop Shortfafl and Its Effects

The 1975 crop failure was the worst during the Brezhnev period,
jeopardizing the much touted program to improve consumers' diets.
Production of all major crops suffered from the severe drought.
The 140 million ton grain crop was roughly 50 million tons below the
average for 1971-74 and the worst in the postwar period when meas-
ured as a deviation from the long-term trend. Output of other major
crops such as sugar beets and sunflower seeds-an important source
of vegetable oil-was also below 1974 levels. Further, the drought
dried up pastures and reduced supplies of forage crops, compounding
the shortage of feedgrains.

Gtrain production was less than two-thirds of needs, hitting the live-
stock sector the hardest. The regime did everything it could to main-
tain herds, using such stopgap measures as shipping animals from
drought to non-drought areas and feeding reeds, leaves, and other low-
grade feed stuffs to starving livestock. In addition, normal grain ex-
ports were apparently cancelled. Finally, the U.S.S.R. contracted for
about 27 million tons of foreign grain for delivery by October 1976. In
this connection, the Soviets for the first time commited themselves to
a long-term grain import agreement with the United States for the
purchase of 6 to 8 million tons per year for the five years beginning
October, 1976.'

Despite these measures feed supplies were inadequate. As a result,
state and collective farms began distress slaughtering of hogs and
poultry by late summer. Private farmers, who provide about-one-third
of the country's meat and own over two-fifths of the hogs and cattle
and about half of the poultry, followed suit. Consequently, inventories
of hogs and poultry dropped 20 percent and 15 percent respectively
during 1975. Sheep and cattle were relatively unaffected (see table 6).
Despite the sharp decrease in the number of animals during the
fourth quarter of 1975, meat output did not increase noticeably. Part
of the reduction in livestock numbers reflected decisions to reduce far-
rowing and hatching rates, while the prematurely killed animals were
underweight.

I Under the terms of the agreement exceptions can be made. The U.S. may sell less than
8 million tons if it declares a shortage. It may sell more than 8 million tons if the
U.S.S.R.'s need is exceptional and U.S. supplies permit.
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TABLE 6.-U.S.S.R.: LIVESTOCK INVENTORIES

Annual average,
1966-70 1971 1972 1973 1974 1975

lndeo of total livestock inventories
(1970=1--0)- . 94.7 103.6 103.4 106.4 109.5 105.9

-Number of livestock (million head
end of year):

All sectors of the economy:
Cattle --- 96.9 102.4 104.0 106.3 109.1 111.0
Hogs- 56.3 71.4 66.6 70.0 72.3 57.8
Sheep and goats 142.1 145.3 144.7 148.5 151.2 146.9
Poultry- 566.9 686.5 700.0 747.7 792.4 3 674.0

Socialized sector:
Cattle - 69.9 77.5 79.3 81.7 84.6 87.6
Hogs-. 41.6 55.6 53.3 56.4 58.6 45.6
Sheep. dgoats 108.9 112.6 112.4 116.4 119.2 117.7

Private sector:
Cattle - ------ 27.0 24.9 24.7 24.6 24.5 23.4
Hogs -14.7 15.8 13.3 13.6 13.7 12.2
Sheep and goats 33.2 32.7 32.3 32.1 32.0 29.2

I Index of end-of-year inventories for cattle, hogs, sheep, goats, and poultry weighted by relative liveweight prices

3 Estimate.
Sources: "Narodnoye khozyaystvo S.S.S.R. v . . . godu," selected years and "S.S.S.R. v tsifrakh v 1975 godu."

In general, the consumer was unaffected during 1975 by agriculture's
problems. An inventory of processed foods, coupled with the usual
-lag between a crop shortfall and a downturn in livestock production,
tkept enough food in the marketing pipeline. For the year as a whole,
per capita food consumption increased 11/2 percent and meat consump-
tion was up 1 percent, reaching a record level. Meat, prices rose in the
free markets, but this was due not to shortages but rather to higher
-incomes and greater demand.5

Because agriculture accounts for roughly one-fifth of Soviet gross
-national product, growth in GNP slumped to about 21/½ percent in 1975,
down from 4 percent in 1974 and an average annual rate of 41/2 per-
.cent in 1971-73. Other sectors of the economy were not visibly affected
by agriculture's problems in 1975. Industrial output in particular
equaled the average annual rate achieved for the 1971-74 period. The
rate of growth in the other principal sectors either maintained the
>same pace (services and transportation) or fell moderately (construc-
tion). The delivery of $2.8 billion worth of grain, however, combined
with a rapid rise in most categories of imports and very little export
growth to push the Soviet hard-currency deficit in 1975 to about $6.3
'billion.

The main impact of the 1975 crop failure is being felt this year. The
consumer has been hardest hit, but growth of industrial production and
,GNP also is being slowed, and the Soviets continue to carry a large
hard-currency trade deficit. Moreover, the U.S.S.R.'s agricultural
-situation remains precarious with carry-over stocks of grain depleted,
livestock herds reduced, remaining livestock underfed, and output
goals dependent on above-average weather.

Probably the most serious problem in 1976 is the expected drop in
meat consumption. At the beginning of the year, domestic and im-
ported feed supplies were not sufficient to support already reduced
livestock inventories. Distress slaughtering continued during the

f In addition to the state-run retail network, some food products are sold I collective
1farm markets where farmers sell excess produce from their private plots and where prices
fluctuate according to gpfpylJ ax"4,Aemand.
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spring, but because animals continued to be slaughtered at lighter-
than-normal weights meat production dropped off. Meat production
in government-operated packing plants during January through July
was off 21 percent from a year earlier. Meat shortages were widely
reported in the Western press.9 As feed supplies improve during the
summer and fall-assuming normal weather and a reasonable crop
outlook-efforts to rebuild the average weight of animals in order to
support breeding and get the livestock program back on track may
keep meat production at depressed levels.

Per capita meat consumption in 1976 may drop as much as one-
quarter. This would return the consumer to the level of the late 1960s.
Alth~ough per capita consumption of meat has increased 21 percent
since 1970, and 48 percent since 1960, the average Soviet citizen still
eats only two-fifths as much meat as his U.S. counterpart and three-
fourths as much as the average Pole or Hungarian.

In addition, an expected downturn in egg and milk production from
1975 levels, albeit less severe, will further erode the quality of the
Soviet diet. This decrease in availability of livestock products will
temporarily reverse the steady decline in the share of starchy staples
in the average Soviet diet. Bread and potatoes currently account for
about one-half of the calories consumed.

Agriculture is expected to slow GNP growth again in 1976. Even
if favorable weather provides a substantial expansion in crop pro-
duction, the roughly 81/2 percent rebound in farm output for 1976
projected in the Five-Year Plan appears optimistic. Despite the im-
provement in feed supplies that such weather would bring, production
of meat will drop in 1976 and cannot expand substantially until live-
stock herds are built up again. This takes time-a year or so for pigs,
but several years for cattle.

0. Agricultural Inputs

The farm sector's problems in 1971-75 were not the result of a re-
duced commitment to agriculture. Resource flows to agriculture grew
steadily and were not cut back after bumper harvests. Ambitious plans
for agricultural investment and for the delivery of machinery and
materials to the farms were, with only minor exceptions, met.

New fixed investment during the last five years grew at an average
annual rate of over 91/2 percent, faster than the rate achieved in 1966-
70 and planned for 1971-75. Moreover, investment in agriculture grew
almost two-thirds faster than investment in the remaining sectors of
the economy. As a result, agriculture's share of investment for the five-
year period as a whole amounted to about 26 percent?0

In addition to direct investment, farms benefit from investment in
other branches of the economy. When agriculture is defined in its
broadest terms to include additions to production capacities in

OFor example, see "A Meatless Day Begun in Moscow," New York Times. May 16. 1976,
page 6, "Soviet Fish Days," The Washington Post, May 16, 1976, page A17, and "Soviets
Quietly Cut Meat Content In Sausages," Ibid., June 8, 1976, page All.

1' Includes productive investment, such as the purchase of agricultural machinery, as
well as investment for non-productive purposes such as housing. Alone. productive invest-
ment in agriculture amounts to about 20 percent of the economy's total investment. In
the United States, productive Investment In agriculture is less than 5 percent of total
Investment.

73-720-7G-40
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branches supporting agricultural development, "agricultural invest-
ment" grew at an annual average rate of 101/2 percent during the Ninth
Five-Year Plan period and amounted to slightly more than 34 percent
of the economy's investment funds."'

Support of agriculture from industry, also generally met planned
levels. Deliveries of trucks and agricultural machinery grew steadily,
meeting or slightly exceeding the plan (see table 7). The number of
tractors and combines sent to the farms narrowly missed planned goals,
but shipment of newer, greater horsepower machines upgraded exist-
ing parks. Efforts to improve cropland also continued. Deliveries of
fertilizer averaged a little more than 61 million tons per year and
reached 75.4 million tons in 1975, 400,000 tons above plan (see table
8). Lime, needed to neutralize acid soil and to maximize the beneficial
effects of fertilizer, was applied to an average of 6 million hectares a
year, 11/2 million hectares above the yearly average for 1966-70. The
gross addition of irrigated land far exceeded plans while the area
drained was somewhat short of the target.

TABLE 7.-U.S.S.R.: DELIVERIES OF MACHINERY AND EQUIPMENT TO AGRICULTURE, PLANNED AND ACTUAL

Annual average Annual average

1966-70 1966-70 1971-75 1971-75 1976-80
plan actual 1971 1972 1973 1974 1975 plan actual plan

Deliveries to agriculture of:
Tractors:

Thousand units 358 293 313 313 323 348 370 340 333 380
Rate of growth - ' :13.7 5.2 1.3 -0.1 3.3 7.7 6.4 23.2 3.7 20.9

Trucks:
Thousanl units- 220 143 169 188 225 251 269 220 220 270
Rate of growth. 229.7 10.7 8.2 10.7 19.9 11.6 7.4 211.6 11.5 20.1

Agricultural machinery:
Billion rubles - 2.2 1.8 2.5 2.7 3.1 3.5 3.8 3.1 3.1 4.6
Rateof growth ' 211.3 7.2 16.0 11.4 13.1 11.9 8.9 212.9 12.2 26.6

Of which, corn-
bines:

Thousand
units.-- 110 94 99 93 82 83 92 109 90 108

Rate of
grawtheo- '-11.1 4.1 2.0 -6.3 -12.2 2.3 10.3 '3.8 -1. 1 25 3

' Rates of growth computed from unrounded data.
2 Constant rates of growth derived from actual deliveries in the base year and planned total deliveries for the succeeding

five-year period.

Sources: "Narodnoye khozyaystvo S.S.S.R. v... gody," selected years, "S.S.S.R. v tsifrakh v 1975 gody," and yearly
plan fulfillment reports.

11 Since the beginning of the Ninth Five-Year Plan, annual plans and plan fulfillment
reports have presented a concept of gross fixed investment in agriculture that includes:
(1) investment for such items as construction and equipping of livestock shelters, irriga-
tion and drainage construction, electrification, expenditures for tractors, transport means,
agricultural machinery and equipment; (2) investment for construction of housing,
schools, clubs, hospitals: and also (8) expenditures for construction of repair enterprises,
for agricultural sclentific-research institutions, for development of various construction
enterprises, and other expenditures entering into the complex of expenditures for the
development of agriculture.

A second and larger concept of gross fixed investment in agriculture has also emerged,
that is, gross fixed investment in agriculture and branches supporting its development.
This concept includes gross fixed investment as defined above and also: (1) Gross fixed
investment in additions to production capacities in branches supporting agricultural
development (for the most part Industrial branches) and (2) gross fixed investment In
housing construction in rural areas financed with funds of collective farm members and
wage and salary workers. While some data regarding these expenditures are available for
the 1976 Plan, no data are available for the 1976-SO Plan as a whole.



TABLE 8.-U.S.S.R.: EFFORTS TO IMPROVE CROPLAND, PLANNED AND ACTUAL'

Annual average 
Annual average

1966-70 1966-70 
1971-75 1971-75 1976-80plan actual 1971 1972 1973 1974 1975 plan actual plan

M ineralI ferti Iizer, deliveries to agricultu re: 2
Million tons,standardunits - 41.4 37.0 50. 5 54. 8 60.0 65. 9 75. 4 60.6 61.3 93. 4Percentincrease -15.2 11. 0 10.7 8.4 9.5 9.8 14. 5 10. 4 10. 6 9. 7Million hectares -6.0 4.5 5. 2 5. 5 45. 9 46. 4 7. 0 6.4 6.0 8. 0-10.0Grossadditionaof irrigatedland 11.7 3.3 64 8.3 8.3 8.3 a 8.4 7.0 34.5-12.1Thousand hectares -- - 550.0 360.0 515.0 784.0 960.0 1, 090.0 1, 250. 0 800.0 9 20.0 980.0
Percent increase -a-- 11. 3 -.4 33.4 52.2 2241.1.7 25560 80
Thousand hectares -1,250. 0 782.0 834.0 837.0 905.0 815.0 1,017.0 1,000.0 882.0 940.0Percentincrease . 'a 19.6 2.9 2.3 .4 8.1 -9. 9 24.8 6. 9 4. 5 3-2. 6

I Rates of nfr-th -1- I., .#.A

00

i ncludes f eed additiven.s' a 4 Estimated.3 Constant rates of growth derived from actual performance in the base year and planned total Source: "Narodnoye khnzyaystvo S.S.S.R. v .;, gody," selected years, "S.S S.R. v tsifrakh v
performance forthe succeedingfive-year period. 1975 gody,"Oad yearly plan fRlnillent reports,
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Although total deliveries of machinery and gross addition of irri-

gated and drained land are impressive and reflect agriculture's high

priority for investment 'funds, they can be somewhat misleading. Re-

tirement rates are high, and stocks, whether tractor parks or area

under irrigation, grow more slowly. For example, although approxi-

mately 1.7 million tractors and 449,000 combines were delivered to

agriculture during 1971-75, parks grew by only 423,000 and 67,000,

respectively. Retirement rates of improved land are even higher, aver-

aging roughly one-quarter of gross additions.

IV. THEE TENTH FIVE-YEAR PLAN

The Tenth Five-Year Plan has already been tarnished by the 1975

crop disaster. In contrast to the last five-year plan, which followed a

series of relatively successful years, the present plan is beginning with

shattered momentum in the agricultural sector, depleted reserves, a

population unhappy about food shortages, and an economy that is

vulnerable to further setbacks. Basic agricultural policy has not been

changed, however. Indeed, few options are available to the leadership.

Output plans for the Tenth Five-Year Plan are generally consistent

with or above long-term trends. The targets for livestock products

have been cut back in response to last year's harvest disaster but re-

main tied to an ambitious herd rebuilding program. On the other

hand, the planned growth in the flow of resources to agriculture, al-

though in keeping with the investment program for the rest of the

economy, has been sharply reduced from the last Five-Year Plan.

Deliveries of fertilizer will continue to grow at an average annual rate

of roughly 10 percent, but little expansion in land melioration efforts

is planned, and deliveries of equipment will grow only slightly. Major

increases in productivity must therefore be realized and weather condi-

tions must be above-average if the agricultural targets are to be met.

A. Output

The gross value of output of agricultural production is to increase

at 'an average annual rate of about 51/2 percent in 1976-80. This rate

exceeds the growth planned for 1966-70 and 1971-75. At first glance

this increase appears only moderately ambitious, based as it is on the

bad showing in 1975. Success, however, will depend largely on the

size of the grain crop.
Grain production during 1976-80 is to average 215 to 220 million

tons yearly (see table 9). Grain production in 1976 is planned at 205-

210 million tons.'2 If the 1976 plan is met, production in 1977-80 would

have to appear somewhat as follows, assuming a constant average an-

nual rate of growth, if the 1976-80 plan is to be fulfilled.

is Planned grain production in 1976 was given as "14 percent higher than average annual

production in the Ninth Five-Year Plan". 181.5 million tons.
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TABLE 9.-U.S.S.R.: AVERAGE ANNUAL OUTPUT OF MAJOR CROPS AND ANIMAL PRODUCTS, 1966-70 PLAN AND

ACTUAL, 1971-75 PLAN AND ACTUAL, AND 1976-80 PLAN

[in million metric tonsl

Average annual, 1966-70 Aierage annual, 1971-75 Average annual,
1976-80

Increase Increase Increase
in plan in plan in plan

over actual over actual over actual
average for average for average for
preceeding preceeding pre:eeding
Eve years five years five years

Plan (percent) Actual Plan (percent) Actual Plan (percent)

Grain -167.0 28.2 167.6 195.0 16.4 181.5 1 217. 5 19.8
Potatoes 100.0 22.6 94. 8 106.0 11.8 89.7 102.0 13.7

Sugar beets -------- 80. 0 35.1 81. 1 2 87.0 7.3 75.9 ' 96. 5 27.1
Cotton -5.8 16.2 6.1 46.8 10.7 7.7 8.5 10.4

Meat ----------- 11. 0 18.3 11. 6 14.3 23.3 14.0 015.3 9.3
Milk -78.0 20.6 80.6 92.3 14.5 87.4 1 95. 0 8.7

Eggs (billion)- 34.0 18.5 35.8 46.7 30.4 51.5 u 59. 5 15. 5

X Midpoint of planned range at average annual production of 215,000,000 to 220,000,000 tons for grain, 95,000,000 to

98,000,000 tans for sugar beets, 15,000,080 to 15,60C,000 tons for meat, 94,000,000 to 96,000,000 tons for milk and 58,000,-

Calculated using toe implied average annual rate of growth derived from production data in the base year and planned

output in the terminal year.
Mid poi nt at planned range of average an nual production of 5,600,000 to 6,000,000 tons.

4 Rounded tram planned anerage annual production of 6,750,000 tons.

Sources: Production statistics for 1966-74 are from "Narodnoye khozyaystvo S.S.S.R. v ... godu," selected years

Data for 1975 are from "S.S.S.R. v tsifrakh v 1975 godu." Plan data for 1966-70 are from "Pravda," Apr. 6,1966. p. 4, for

1971-75 from "Gosudarstvennyy pyatiletniy plan ruzeitipa nurodnago khozyaystva S.S.S.R. na 1971-75 gody," p. 167, 169-

70, and for 1976-80 from "'Pravda,' Mar. 7, 1976, pp. 2-8.

Grain production
metric tons

1976 --------------------------------- ---- 207

1977 ------------------------------------------------------------------ _212

1978 --------------------------------- 217

1979 ------------------------------------------------------------------ _223

1980 -------------------------------- 228

Average, 1977-80_-----------_____________________________________-220

The overall grain production plan coincides perfectly with the 1950-
74 trend line but appears optimistic. When the 1975 harvest is included
in the trend calculation, average grain production for 1976-80 drops
to 205 million tons. Such a projection, of course, assumes normal
weather, but the frequency of weather-related crop shortfalls in the
past-notably 1963, 1965, 1972, and 1975-suggest that one or perhaps
two of the next five years will be unfavorable, making fulfillment of
the grain production plan unlikely.

More intensive fertilizer applications are to account for the bulk of
this increased grain production-about 55 percent. In addition, there
is to be some restructuring and expansion of the grain area. Higher-
yielding grains such as winter wheat, winter rye, spring barley, and
corn are to be emphasized. The area under pulses is also to expand.
Land reclamation and the use of fertilizer on pastures and other
fodder crops is to increase yields of these crops to the extent that some
of this pastureland can be switched to grain. Double cropping on
irrigated land and the expanded use of irrigated land for grain are
also to boost production. In addition, improvement of the soil will
support the program. By Soviet account about 12 million tons of
grain are foregone each year due to inadequate liming. Moreover, the
availability of higher-quality machinery is to improve the timeliness



590

of sowing and harvesting operations, allowing the harvest of another
6 million tons of grain yearly.' 8

Data on plans for other crops are scanty. Production of cotton is to
reach 9 million tons by 1980, a plan that will undoubtedly be over-
fulfilled. Output of sugar beets is to average 95 to 98 million tons
for the five years, consistent with projections based on a long-term
trend. Plans for other crops-including potatoes, an important food
and feed crop-have not yet been released.

Output targets for livestock products were apparently reduced in
the wake of the distress livestock slaughtering stemming from last
year's poor crop. Average production of meat (15-15.6 million tons),
milk (94-96 million tons), and eggs (58-61 billion eggs) are only
slightly above the levels achieved in 1975. Even so, the reduced plans
are ambitious. For example, the 1975 setback in the livestock program
probably will limit meat production in 1976 to about 12 million
tons. Fulfillment of the plan would then require a staggering 12 per-
cent average annual increase in meat output during the remainder
of the Five-Year Plan period. If grain production falters, the Soviets
will be forced to rely on continuing substantial imports of grain to
meet the plan for livestock products.

B. Investment Goals

Agriculture will maintain its priority among resource claimants
during the next five years. As shown below, about one-fourth of new
fixed investment in 1976-80 will go to agriculture, as it did during
the past two plan periods.

Agriculture's 8hare of new fized investment
Peroent

1961-65_---------_-19. 6
1966-70- -______ ------ ________ 23. 2
1971-75, plan_-------------------------------------------__--___-- 25.7
1971-75… -26.2
1976-80, plan- -_______________________________________ 26.9
Yearly growth in the amount of funds channeled to agriculture will
be cut substantially, however. Investment is to grow at an average an-
nual rate of only 31/2 percent, a sharp reduction from the 91/2 percent
recorded during 1971-75. The slowdown seems to be largely a reflec-
tion of a general tightening of investment funds throughout the
economy rather than a reaction to either the good or bad harvest of
the past five years. Investment in sectors other than agriculture is
scheduled to grow at a yearly rate of about 4 percent.

On the whole, plans for the commitment of resources to agricul-
ture during 1976-80 are somewhat puzzling. Deliveries of mineral
fertilizer will continue to grow at high average annual rates and the
area limed will increase yearly. Average annual gross additions to
irrigated and drained cropland, however, will be somewhat below
the 1975 level. Growth in deliveries of tractors, trucks, and agricul-
tural machinery will slow appreciably. These plans are consistent with
the overall design for the economy, that is an increase in productivity

1' Stepanov. A. I., "Grain Economy Must Be Developed Thoroughly," Zernovoye khozyay-
stvo. No. 3, 1976, pp. 18-19, and Ibid., pp. 2-3.
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is to be the prime source of growth. Considering the planned in-
creases in output, however, the investment strategy would seem to
stress efficiency and productivity gains not warranted by agriculture's
record.

Fertilizer deliveries are the only inputs scheduled to continue to
increase at past rates. Deliveries to agriculture are to grow at an
average annual rate of 9.7 percent, compared with the 10.6 percent
yearly rate achieved in 1971-75. By 1980, 120 million tons of fertil-
izer, including five million tons of feed additives, will be sent to
the farms, three-fifths more than the amount delivered last year. In-
creased application of fertilizer is to account for over one-half of
the planned rise in grain production. Until recently, fertilizer appli-
cation schedules have favored technical crops and potatoes. Appli-
cations to grain are increasing, however. In 1975 the amount of fer-
tilizer applied to grain was ten times the level in 1960. Applications
to grain are to increase another 75 percent by 1980 and are to be di-
rected to those areas with adequate moisture-such as the Non-Black
Soil Zone-where response rates are the greatest.

Much of the fertilizer earmarked for agriculture in 1976-80 will
not be available until late in the period. The capacity to produce the
120 million tons for 1980 delivery won't be available until 1978 or
1979. Given the deliveries planned for 1976 and 1980, as well as the
total amount scheduled for delivery in 1976-80, it appears that de-
liveries will grow by about 4 or 5 percent yearly through 1978 and
then shoot upward in 1979 and 1980. If this schedule holds, almost
half of the fertilizer delivered to agriculture in 1976-80 will be re-
ceived during the last two years. The effect on grain yields will there-
fore not be steady. Moreover, planned applications to grain will be
difficult to meet unless losses in transportation and storage-currently
some 10 to 15 percent-are reduced.

Efforts to improve the quality of cropland will also be continued.
The area limed is to average 8 to 10 million hectares yearly, against
the 6 million hectares averaged during 1971-75. Application of lime
will be a key ingredient in the program to raise productivity in areas
such as the Non-Black Soil Zone of European Russia. The average
yearly gross addition to irrigated and drained land during 1976-80
will be smaller than the area added in 1975. If current retirement
rates are maintained, however, the area of improved land will grow
by about 7 million hectares in 1976-80, equal to the net addition in
1971-75. The stock of improved land would increase even more if the
area retired each year could be reduced. These improvements are
noteworthy. While much of this improved land is used for technical
crops such as cotton, a growing share is devoted to grain. Average
grain yields in 1972-74 were two-thirds greater on irrigated and
drained land than on non-improved land. Moreover, year to year
variation in yields on improved land is less.

Scheduled shipments of tractors, trucks, and agricultural machin-
ery, will also grow at sharply reduced rates. Deliveries of tractors
are scheduled to grow about one percent yearly, while the average
vearlv number of trucks received will approximate the 1975 level.
Agricultural machinery delivered will increase about 61/2 percent
yearly, but this is only one-half the rate for 1971-75. Delivery of
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combines, a major component of agricultural machinery, is to grow
at an average annual rate of about 51/2 percent, following below-plan
performance in 1971-75.

The slowdown in the delivery of equipment, especially tractors, in
part reflects the fact that the industry is approaching its output ca-
pacity. In order to increase substantially the deliveries of agricultural
machinery a complex changeover to a second shift or addition of new
production capacity would be required. Given lags in construction and
commissioning of new capacity-as well as the competition from simi-
lar projects such as the Kama truck plant and the Baikal-Amur
mainline railroad for funds to buy capital equipment-building would
have had to start years ago in order to bring this capacity on line
during 1976-80. No program was started.

As in the case of other inputs, the slowdown in machinery deliveries
may well be offset by other factors. The retirement rate for tractors
dropped sharply in 1975. Lower retirement rates would allow faster-
than-normal expansion of parks despite the slower growth in deliv-
eries. Also the trend to larger tractors with greater horsepower and
the recent introduction of new combine models will allow parks to
be qualitatively improved. Improvement in the miix of associated farm
equipment would further increase the productive capacity of exist-
ing parks, but the failure .to produce complementary agricultural ma-
chinery for higher horsepower tractors has been one of the constant
complaints of the last decade.

The regime may decide to make some short-run adjustments in its
investment strategy. Some republic leaders have questioned the
planned pattern of investment for farms, specifically the wisdom of
continuing to build large-scale livestock complexes without first en-
suring an adequate feed base. In addition, some middle-level planners,
who in 1975 wrote bullish articles about farm achievements during
the past decade, now stress agriculture's need for help from other
sectors. The adjustments that could be, made during the next five years,
however, are few. Currently planned investment is largely designed to
save labor. A transfer of resources, for example from construction of
automated livestock feeders to production of traditional agricultural
machinery, would emphasize increased output, but as discussed ear-
lier, the agricultural machinery industry is facing capacity limitations.
The alternatives may therefore be reduced to stimulation of the pri-
vate sector and taking pains that the planned gains from improve-
ments in the Non-Black Soil Zone are realized.

C. The Private Sector

By encouraging agriculture's private sector, the regime could boost
the availability of selected food products without directly investing
in their production. About one-quarter of total agricultural output,
including one-fifth of the crops-mostly potatoes, fruits, and vege-
tables-as well as one-third of the livestock products, comes from pri-
vate producers. Such high-quality products are in especially short
supply this year.

Although the state does not invest directly in the private sector,
private activity does have some cost. Private agricultural production
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is almost exclusively made up of small holdings of land, up to one-
half hectare, frequently combined with one or two head of livestock
and a small flock of poultry. Private farmers also have access to addi-
tional areas for pasturing of livestock, and resources-including
labor, young livestock, feed, and other materials-are siphoned,
legally or illegally, from the farms to the private plots.

The long-run policy toward this sector has been constrictive, but
restrictions have been temporarily relaxed after bad harvests. In the
past, output in the private sector has been easily spurred by supplying
more livestock and feed to individuals, reducing taxes, lowering bar-
riers to the use of public lands, and allowing some urban residents to
own livestock. The current leadership is familiar with this process;
when farm production stagnated in 1965, the Brezhnev regime imme-
diately turned to the private sector. Private livestock holdings rose
131/2 percent in that year, and by 1966, total acreage and livestock
holdings in the private sector were up 71/2 percent and 15 percent, re-
spectively, from 1964 levels, while output increased 7 percent.

The regime is already encouraging agriculture's private sector to
produce more. Although there was little reference to private agricul-
ture in the speeches given at the Twenty-Fifth Party Congress in
February, 1976, the draft directions of the five-year plan noted that
farms are "to render rural dwellers necessary assistance in conducting
private subsidiary activities." 14 At least one advocate has gone fur-
ther and discussed the need to both coordinate production in the
private and public sectors and to introduce modern equipment and
technology into the private plots.'5

D. The Non-Black Soil Zone Program"'

Increased attention is being devoted to development of the Non-
Black Soil Zone of the Russian republic. This attention may be well
founded. Success in developing this area will further efforts not only to
raise production but also to stabilize farm output. To this end the
U.S.S.R. plans to invest heavily in land melioration, delivery of fertil-
izer, farm equipment, and construction of the rural infrastructure
during the next five years (see table 10).

TheNon-Black Soil Zone is already an important producer of agri-
cultural products and was targeted for some attention in Brezhnev's
programs of 1965 and 1970. This zone includes large tracts of boggy,
uneven, and stony land with soils low in natural fertility. Moderate
amounts of money were spent, mainly for draining, clearing, level-
ing, liming, and fertilizing. Although there is a relatively short grow-
ing season, the zone has the highest annual average rainfall of any
large agricultural area in the European U.S.S.R.

Although some resources were earmarked for this area in the past,
the zone will receive an increased share of all types of inputs in 1976-
80. Gross fixed investment is to total 35 billion rubles with another 8

14 Pravda, March 7. 1976. page 6.
1bShrnelev. 0. I., "The Private Subsidiary Farm as a Sphere of Public Interest Under

Socialism," Izvestiya akademii nauk SSSR: seriya ekonomicheakaya, Number 6, 1975, pp.
85-94. and Izvestiya, January 24, 1976, page 2.

Is The Non-Black Soil Zone of the Russian Republic Includes 29 oblasts. an area of about
52 million hectares. In 1975 this zone produced 13 percent of the U.S.S.R.'s grain. 35 per-
cent of its potatoes, 19 percent of its vegetables, 16 percent of its meat, and 21 percent of
its milk.
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billion rubles used to develop other branches that are closely connected
with agriculture. Fertilizer deliveries during the period will be double
the amount used in 1971-75, -a total of 120 million tons. Delivery of all
types of equipment will grow faster in this area than in the rest of the
country. About 1.8 million hectares of drained land will be put into
operation: As a result, grain production is scheduled to increase from
18.8 million tons in 1975 to 31 million tons in 1980. Other crops are
to respond likewise and production of livestock products-including
large-scale livestock complexes-is to increase.

TABLE 10.-U.S.S.R.: RESOURCES INVESTED IN THE NON-BLACK SOIL ZONE (NBSZ) OF THE RSFSR

1971-75 1976-80 plan

U.S.S.R. NBSZ U.S.S.R. NBSZ

Total gross fixed investment in agriculture:
Billion rubles -131. 5 19.5 171.7 35.0
Percent share - ---- ------ 100.0 14.8 100. 0 20.4

Deliveries of:
Tractors:

Thousand units - -1,667 287 1,900 380
Percent share - -100.0 17.2 100.0 20.0

Trucks:
Thousand units -- -- --------------- 1,102 190 1,350 230
Percent share - - 100.0 17.2 100.0 17.0

Grain combines:
Thousand units -------------- 449 73 538 94
Percent share - -100.0 16.2 100.0 17. 5

Fertilizer:
Million tons - -307 63 467 120
Percent share 100.0 20.5 100.0 25.7

E. Outtlook

How well the U.S.S.R.'s economy performs during the course of the
Tenth Five-Year Plan depends in large part on the pattern and
severity of weather-induced fluctuations in crop production, particu-
larly grain. If average weather prevails over the next five years, most
of the agricultural goals are in reach. Should the Soviets suffer another
harvest disaster, its efect would depend on timing.

If weather conditions are beneficial during the 1976 growing season,
the Soviets could harvest more grain than their minimum domestic re-
quirements, estimated at roughly 175 million tons.17 Under these con-
ditions, the U.S.S.R. could increase the weight of animals being mar-
keted, begin the slow process of rebuilding livestock herds, and start
to replenish carry-over grain stocks. If the harvest merely met mini-
mum needs, expansion of herds would be postponed or depend on im-
potted gerain.

Another grain. shortfall-say 150 million tons-in 1976, however,
would be a major calamity and could foredoom the goals of the five-
year plan. A failure at this time would force further large reductions

17 Under normal conditions, grain requirements for food Industrial raw materials, seed,
exports, and livestock feed would amount to some 200 million tons yearly. Because live-
stock feed accounts for roughly one-half of this requirement, the sharp reduction in herd
size following the 1975 crop disaster has lowered the minimum grain requirement.
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in livestock numbers and additional massive imports of grain from
hard-currency areas, worsening the large trade deficit anticipated in
1976. In turn, this might force the U.S.S.R. to make substantial cut-
backs in non-agricultural imports. The Soviet consumer would face
another reduction in meat supplies, more than erasing the gains made
under Brezhnev.

On the other hand, good crops in 1976 and 1977 might well be enough
to generate sufficient momentum to survive a shortfall late in the plan
period.

APPENDIX

MEASURING NET AGRICULTURAL PRODUCTION

The measure of agricultural production used in this paper is an approximation
of the value of farm output available for sale and home consumption. It is based
on the physical output of 41 crops and animal products weighted by average
prices received by all producers (collective and state farms, other state agricul-
tural enterprises, and individual producers) in 1970 for output sold through state
procurement channels and the collective farm market and commission trade.'
This value of agricultural output is then adjusted for changes in inventories of
four classes of livestock and deductions are made to account for the intra-agricul-
tural uses of farm products such as feed and seed; that is, deductions are made
for the amounts of grain, potatoes, and milk fed to livestock, for the quantity of
eggs used for hatching, and for the amounts of grain and potatoes used as seed.

An index of the value of net agricultural output from 1960 through 1975 Is
given in Appendix Table 1 and broken into indexes for crop and livestock pro-
duction in Appendix Table 2. Output of commodities included In the calculation,
minus seed but including the portion fed to livestock, is shown in Appendix Table
3, and the value of net agricultural production, as defined above, is derived in
Appendix Table 4.

The physical commodities and livestock inventory series are for the most part
official production statistics. Data for grain and sunflower seed production have
been discounted to reflect waste and losses in handling. Procurement data are
used for sugar beets and some minor crops. Estimates of output of individual
types of vegetables are derived by using the relative shares of each type of vege-
table in government purchases. Additional adjustments are made to some minor
crops to compensate for the lack of data.

Estimates of the amount of grain and potatoes used as livestock feed are based
on the availability of these crops after deductions for other uses (industrial use,
seed, food, net exports, and change in stocks). In estimating the appropriate de-
duction from the gross value of livestock for the value of grain fed, it is assumed
that one-third of the product used as feed from a given crop Is fed during the
calendar year In which it was produced and that two-thirds are fed during the
following calendar year. Estimates of milk fed to livestock are based on official
sources. The amount of grain used as seed Is estimated from official data on
area sown to each grain and on seeding rate norms by grain by oblast for the
RSFSR, Belorussia, and Moldavia. The quantity of seed for each year is that
quantity required to plant the crop of the following year.

For a more comprehensive explanation of the methodology used in construct-
ing this measure of net agricultural production see Douglas B. Diamond, "Trends
in Output, Inputs, and Factor Productivity in Soviet Agriculture," U.S. Congress.
Joint Economic Committee, "New Directions in the Soviet Economy, Part II-B,"
U.S. Government Printing Office, Washington, D.C., 1966, and Douglas B. Dia-
mond and Constance B. Krueger. "Recent Developments in Output and Produc-
tivity in Soviet Agriculture," U.S. Congress, Joint Economic Committee. "Soviet
Economic Prospects for the Seventies," U.S. Government Printing Office, Wash-
ington, D.C., 1973.

1 Prices were derived by Constance B. Krueger In an unpublished memorandum.
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APPENDIX TABLE 1.-U.S.S.R.: INDEX OF THE VALUE OF NET AGRICULTURAL PRODUCTION, 1960-75

Index Annual rate of
Year (1970= 100) growth (percent)

1960- 68.9 -0. 5
1961 -75. 3 9.2
1962 -------------------------- 73. 2 -2.8
1963 -62.9 -14.1
1964 -75.7 20.4
1965 - 80.4 6.2
1966 -86.4------------ -
1967 - 85.7 -. 8
1968- 90.3 5.4
1969 -88.1 -2.4
197 0- ----------------------------------------------------------- 100.0 13.6
1971 ------------------------------------ 100.1 .1
1972------------------------------------- 93.6 -6.5
1973 -107.6 14.9
1974 - - ------------------- 106.2 -1.3
1975 -97.2 -8.4

APPENDIX TABLE 2.-U.S.S.R.: INDEXES OF AGRICULTURAL PRODUCTION, 1960-75
11970=1001

Net agricultural
Year production Crops ' Livestock X

1960 -69 66 72

1962 - - 73 67 78
1963 -------------------- 63 62 63
1964 .76 82 71
1965 --------------------------------------------------------- 80 76 84
1966 5-------------------------- 86 88 85
1967 - -86 :89 83
1968 --------------------------------- 90 95 86
1969-------------------------------88 87 89
1970 10'0 10l 100
1971 - --- ------------------------------------------------ 100 99 101
1972 - -94 88 98
1973 - -108 114 102
1974---------------------------------------------------------106 101 III
1975 - -97 89 104

I Value of food and technical crops less seed but including the portion fed to livestock.
a Value of output of meat, milk, eggs, wool, and other livestock products less livestock feed and adjusted for changes

In herd inventories.



APPENDIX TABLE 3.-U.S.S.R.: PRODUCTION OF COMMODITIES USED IN NET AGRICULTURAL OUTPUT, 196P-75

IThousand metric tonsl

1970
prces

(rubles
per

Component ton) 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975

Wheat … -- - - 103 34, 611. 5 42, 349.6 40,794.0 28, 076. 6 43,956.4 33,986.0 66,945.8 49, 136.8 59, 572. 5 47, 693. 5 65,659.4 66,801.2 55, 373. 5 70, 660. 5 53, 783. 2 38, 957. 9
Rye --------------- 116 7,998. 3 10, 322. 5 9, 539.0 6,154.6 6,752. 6 9, 553.3 7, 492.2 7,695. 6 8,235.1 5, 87.3 7, 916.7 8 267.8 5, 370. 8 6,742.3 9,763.6 5,270.8
Buciwheat------ 306 331.'7 536.6 448.1 243.9 425. 0 605.3 580. 4 797. 1 1,001.4 879.2 680. 1 779. 1 476.8 831. 5 616. 5 234. 8
Rice -306 115.8 182.7 187.3 297.9 323.6 429.5 522.9 670.9 771.3 793.6 943.3 1,074.3 1, 216.7 1,237.6 1, 411.6 1, 481.6
Corn for grain - 138 6, 354.1 13, 511.4 10, 807.5 8, 426.0 10, 028.7 5, 851.8 6,114.2 6,794.7 6, 285.0 8, 677.7 6, 863.2 6, 324.1 7, 145.2 9, 412.8 9, 007.8 5, 204. 8
Oats -82 6,322.9 5,149.3 3,041.9 2,254.0 3,214.5 3,784.0 6,092.4 7,816.7 7,465.0 8,439.2 9,555.0 10,008.2 9,000.0 11,002.2 9,838.4 7,465.6
Barley -81 9, 388.0 8,452.3 11,914.0 12, 717.8 18,169. 8 12, 766.7 18, 865.6 16,464.9 19, 064.4 21,135.4 26, 350.0 23,910.4 23,897.2 36,156. 2 37,029.0 21,962. 8
Millet -81 2, 279.9 2, 302.4 2, 033. 4 1,451. 8 2, 643.2 1, 723. 7 2 439.1 2, 540. 8 2,025.9 2 490. 5 1, 605. 6 1, 597. 2 1, 616.7 3, 288. 3 2, 234. 5 806. 4
Pulses - 113 1, 241.3 2, 378.8 4, 232.9 4, 381.9 6, 317.9 3, 970.5 4, 388.1 4,147.9 4, 578.8 4,989.6 4,952.0 4,485.6 4,335.7 5,054.4 5,557.8 2,858.3
Other grain .. 61 191. 1 214.4 30.7 110. 7 110. 2 133. 8 52. 7 59. 5 176. 6 57. 1 126.8 177.9 134.0 179.6 321. 8 171. 0

Total, grain - 103 68, 834.6 85, 400.0 83, 028.8 64,115. 3 91,942.0 72, 804.7 113, 493.5 96,125.1 109,176.0 100,943.0 124, 652.1 123,425.8 108,566.7 144,565.3 129,564.2 84, 414. 0

Potatoes - 114 67, 000.4 67,400.0 53,147.0 55,684.0 77,492.0 72,313.2 71,908.2 79, 635.1 86,412.1 76,389.0 81,461.4 77,656.4 63,330.4 92,967.7 . 65,831.5 73,414.9

Beets -108 878. 0 711.0 688.0 697. 0 895.0 917.0 1,018. 0 1, 006. 0 1, 046.0 1,125.0 1, 188. 0 1,167.0 1, 117.0 1, 451.9 1, 389.0 1, 260. 0
Cabbage ----- 95 6,613.0 6,137.0 6,140.0 5,879.0 7,125.0 6, 504.0 6,054.0 7,577.0 6,369.0 6, 298.0 7,488.0 7,356.0 O 7,037.0 9,147.0 8,733.0 7,920.0
Carrots -153 878.0 872.0 863.0 682.0 1,129.0 987.0 964.0 1, 047.0 1, 103.0 1, 331.0 1, 294. 0 1, 271.0 1, 214.0 1, 576.4 1, 513. 0 1, 372. 0
Cucumbers -212 1,956.0 1,631.0 1, 487.0 1, 515.0 2, 219.0 1, 410.0 1, 750.0 2, 053.0 1, 787. 0 1,725.0 2,291.0 2, 250.0 2,154. 0 2, 800.1 2, 680. 0 2,430. 0
Onions -430 1, 376.0 1, 421. 0 1, 471. 0 1, 000.0 1, 246.0 1, 639.0 1,661.0 1,417. 0 1, 559.0 1, 575.0 2, 015.0 1, 980. 0 1, 892.0 2, 457.9 2, 357. 0 2,138. 0
Tomatoes 168 4, 044. 0 4, 587.0 4, 429. 0 4, 294.0 5, 587.0 5, 129.0 5 143.0 6,078.0 5, 893.0 5, 436.0 5, 558.0 5, 462.0 5, 231.0 6, 800.7 6, 500.0 5, 895. 0
Other vegetables.---- 99 829.0 792.0 911.0 984.0 1, 266.0 1,041.0 1,267.0 1,356.0 1, 254.0 1, 255.0 1,378.0 1,354.0 1, 296.0 1, 693.0 1,639.0 1,241.0

Total, vegetables 163 16,574.0 16,151.0 15,989.0 15, 051.0 19,467.0 17,627.0 17,857.0 20,534.0 19, 011.0 18,745.0 21,212.0 20,840.0 19,941.0 25,927.0 24,811.0 22,256.0

Fruits berries nuts 282 4,942.0 5,050.0 5,978.0 6,411.0 6~ 866.0 8,100.0 7,805.0 8,966.0 10,621.0 9,467.0 11,690.0 12,307.0 9,570.0 13,351.0 12,441.0 13,700.0
sugarIeets- 26 52,198.0 47,742.0 43,946.0 41,455.0 76, 124.0 67,500.0 69,715.0 81,579.0 84,168.0 65,283.0 71,385.0 64,329.0 68,043.0 77,799.0 67,471.0 61, 900. 0
Cotton -555 4,289.0 4, 518.0 4,304.0 5, 210.0 5,285.0 5,662.0 5, 981.0 5,970.0 5,945.0 5,708.0 6,890.0 7,101.0 7,296.0 7,664.0 8, 409.0 7,864.0
Tobacco -2,086 112.0 103.0 100.0 102.0 122.0 184.0 169.0 178.0 215.0 215.0 228.0 230.0 275.0 275.0 293.0 260. 0
Makhorka -582 72.0 70.0 33.0 30.0 28.0 43.0 43.0 38.0 32.0 46.0 39.0 24.0 17. 0 10.0 20.0 30. 0

Sunflower seeds . 187 3,649.6 4,372.8 4, 411.4 3,942.2 5,573.4 5,013.1 5,658.0 6,079.4 6,150.2 5, 849.4 5,652.5 5,210.0 4,644.2 6,794.2 6,241.3 4,572.4



APPENDIX TABLE 3.-U.S.S.R. PRODUCTION OF COMMODITIES USED IN NET AGRICULTURAL OUTPUT, 1960-76

IThousand metric tonsl

1970
prices

(rubles

Component ton) 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970- 1971 1972 1973 1974 1975

Soybeans -260 220.0 425.0 510.0 413.0 338.0 429.0 638.0 553.0 532.0 353.0 629.0 618.0 606.0 424.0 360.0 700.0
Flax seed ----- 245 65.0 80.0 90.0 90.0 90.0 85.0 100.0 . 100.0 100.0 90.0 65.0 64.0 62.0 101.0 63.0 90.0
Mustard seed - 250 20.0 31.0 80.0 77.0 102.0 80.0 100.0 80.0 75.0 70.0 50.0 49.0 48.0 131.0 122.0 70.0
Castor beans - 800 15.0 45.0 55.0 55.0 45.0 20.0 45.0 90.0 106.0 60.0 79.0 78.0 76.0 89.0 76.0 80.0
Otheroilcrops - 375 20.0 9.0 5.0 5.0 5.0 6.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 22.0 15.0 7.0

Total oil crops - 203 3,989.6 4,962.8 5,151.4 4, 582.2 6,153.4 5, 633.1 6, 548.0 6, 909. 4 6;970.2 6, 429.4 6,482.5 6, 026.0 5, 443.2 7,561.2 6, 877.3 5, 519. 4

Fiber flax -.. - 2,344 425. 0 399.0 432.0 380.0 346.0 480. 0 461. 0 485. 0 402.0 487.0 456.0 486.0 456.0 443.0 409.0 478.0
Tea -940 163.7 161.6 178.9 195.6 193.7 197.0 238.2 234.4 229.0 244.6 272.7 280.0 291.0 305.0 - 314. 0-- 315.0 CXT

Beef and veal- 2, 454 3, 252.0 2, 864.0 3, 277. 0 3, 741.0 3, 571. 0 3,917. 0 4, 377.0 5, 081.0 5, 513. 0 5,569.0 5, 393.0 5,490:0 5, 715.0 5, 873. 0 6, 384.0 6, 500. 0 °°
Pork -2,252 3,276.0 3,704.0 4,011.0 4,267.0 2, 813.0 4,143.0 4,465.0 4,456.0 4,079.0 4,094.0 4,543.0 5,290.0 5, 413.0 5,081.0 5,515.0 5,900. 0
Mutton and kid …_ 1, 824 1, 019.0 1, 006.0 1,062.0 1,119. 0 1, 052.0 1, 013.0 933.0 1,028.0 1,029.0 969.0 1,002.0 997.0 901.0 954.0 974.0 1,000.0
Poultry - 2,368 766.0 813.0 822.0 802.0 606.0 696.0 745.0 764.0 817.0 866.0 1, 071.0 1,197.0 1,203.0 1, 295.0 1, 420. 0 1, 500. 0
Other meat- 3,601 369.0 313.0 .290.0 266.0 245.0 187.0 184.0 186.0 210.0 272.0 269.0 298.0 401.0 324.0 327.0 300.0

Total, meaL 2,351 8,682.0 8,700.0 9,462.0 10,195.0 8,287.0 9,956.0 10,704.0 11, 515.0 11, 648.0 11, 770.0 12,278.0 13,272.0 13,633.0 13,527.0 14,620.0 15, 200. 0

Milk ,,- - 196 61,718.0 62,565.0 63,931.0 61,248.0 63,262.0 72,563.0 75,992.0 79,920.0 82,295.0 81,540.0 83,016.0 83,183.0 83, 181.0 88 300.0 91,760.0 90, 800. 0
Eggs (million)-_ 100 27,464.0 29,309.0 30,089.0 28,523.0 26,694.0 29,068.0 31, 672.0 33,921.0e 35,679.0 37,190.0 40,740.0 45,100,0 47, 910.0 51, 154. 0 55, 509.0 57,700.0
Wool-------- - 4,650 356.8 366.3 371.4 372.7 340.7 356.9 370.9 394.5 415. 1 389.7 418.9 428.8 420. 1 433.3 461.6 463.0
Honey - - 1,600 210.6 248.0 205.0 219.0 214.0 291.5 228.3 211.1 204.1 178.6 210.0 210.0 210.0 221.0 199.8 210.0
Silk cocoons -- 5,100 29.7 28.9 30.6 33.9 33.3 34.8 34.7 36.9 36.1 35.7 33.7 36.7 37.0 40.0 39.0 43. 0
Changes in number

of livestock
(thousand
bead): .- . . .

Cattle _ 442 1,547.0 6,297.0 4,911.0 -1, 540.0 1,723.0 6,265.0 3,675.0 56.0 -1,432.0 -573.0 4,063.0 3,209.0 1,572.0 2,260.0 2,856.0 1,878.0
Hogs .. -173 5, 231.0 8, 028. 0 3, 262.0-29, 106. 0 11,985.0 6,733.0 -1, 548. 0-7,161.0 -1 820.0 7, 008.0 11, 428.0 3,951.0 -4, 841.0 3 439.0 2, 240.0 -14, 472. 0
Sheep and goatns_ 37-3, 660.0 4,194.0 1,912.0 -6,850.0-8,886.0 4,642.0 5, 726.0 2,999.0 2,100. 0-10, 338.0 7, 618.0 1, 912.0 -643. 0 3,844.0 2,698.0 -4, 332. 0



APPENDIX TABLE 4.-U.S.S.R.: VALUE OF NET AGRICULTURAL OUTPUT, 1960-75

[Million rubles (1970 price weights)]

Component 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975

Food grains-------4, 629.7 5, 779. 5 5, 502.7 3, 771.6 5, 539.9 4,925.4 8,102. 1 6, 403.0 7, 633. 7 6, 095.6 8,178. 0 8, 406.7 6, 844.7 8, 693. 3 7, 292. 8 5,149. 3
Feed grains ----------- 2, 492. 4 3,439.8 3, 350. 8 2,997.3 4, 054. 1 2,748.4 3, 568.1 3, 590. 5 3,716.0 4, 370. 5 4, 562.3 4, 277. 2 4, 288.8 5,978.3 5,877.8 3,508.2

Total, grain- 7,122.1 9, 219.4 8, 853.5 6, 768.9 9, 594.0 7,673.8 11,670.2 9,993.5 11, 349.6 10, 466.2 12, 740.4 12, 684.0 11, 133. 5 14, 671.5 13,170.7 8, 657. 5

Potatoes -7,638.0 7,683.6 6, 058.8 6, 348. 0 8, 834. 1 81, 24357 8 197. 5 9, 078. 4 9, 851. 0 8, 708. 3 9,286.6 8, 852.8 7, 219.7 10, 598. 3 7, 504. 8 8 369. 3
Vegetables -2,625.2 2, 599. 01 2, 571.7 02, 38.1 3016.4 28, 36. 3 2,907. 3 3,188. 5 3, 050.2 3, 003.9 3,460.0 3, 399. 4 3, 252.2 4, 227.6 4, 047.1 3, 646. 1
Oil crops - 70 ------------ 0.1 994.9 1, 045.75 931.7 1, 215.25 1,108. 1, 312.1 1,399.7 1, 419.1 1,275.8 1,314.8 1,227.9 1 116.6 1, 517.7 1, 373.1 1, 143. 2
Fruits berries nuts 8 1,393.6 142 .1 1,685.8 1, 807.9 1,3.2 2,2849. 2,821.0 2,5.4 2,955.1 2,6 6.7 3,26.36, 470.6 2, 698.7 3, 765.0 3, 3508.4 3,863. 4
Sugarlieets-------1, 357.1 1,241.3 1,142.6 1, 077.8 1,979. 2 1,755.0 1, 812.6 2,121. 1 2,188.4 1, 697.4 1, 856.0 1,672.6 1, 769.1 2,022.8 1, 754.2 1, 609. 4
Cotton -2, 380.4 2,507.5 2,388.7 2,891.5 2,933.2 3,142.4 3, 319.5 3, 313.3 3, 299.85 3,167.9 3,823.9 3, 941.1 4, 049.3 4,1253.5 4, 667. 0 4, 364. 5
Tobacco --. 233.6 214.9 208.6 212.8 254.5 383.8 352. 5 371.3 448.5 448.5 475.6 479.8 573.6 573.6 611.2 542.4
Makhorka ------- 41.9 40.7 19.2 17.5 16.3 25.0 25.0 22.1 18.6 26.'8 22.7 14.0 9.9 17.5 11. 6 17.5
Fiber flax-------- 996.2 935.3 1, 012.6 890.7 811.0 1, 125.1 1,080.6 1, 136. 8 942.3 1, 141. 5 1,068.9 1,139.2 1,068.9 1,038.4 958.7 1, 120.4
Tea ---------- 153.9 151.9 168.2 183.9 182. 1 185.2 223.9 220.3 215.3 229.9 256. 3 263.2 273.5 286.7 295.2 296. 1

Total, craps------24, 722. 2 27,012.6 25, 155. 1 23, 438.8 30,772. 5 28,762.7 33, 102.2 33, 373.6 35, 765. 4 32,835.9 37, 601.8 37, 144.4 33, 165. 1 42, 972.6 37, 901.9 33, 629. 8

Meat ---------- 20,359.3 20,256.9 22, 002.4 23,687.8 19,334.2 23, 111.6 24,924.9 26,857.7 27, 282. 6 27,683.6 28,797.7 31, 111.7 32,150.8 31, 828.1 34,402.8 35, 694. 1
Milk----------12,096.7 12,262.7 12, 530. 5 12,004.6 12,399.4 14,222.3 14, 894.4 15,664.3 16,129.8 15, 981. 8 16,271.1 16,303.9 16,303.5 17,306.8 17,985.0 17,796.8
Egs --------- 2,746.4 2,930.9 3,008.9 2,852.3 2,669.4 2,906.8 3, 167.2 3,392.1 3,567.9 3,719.0 4,074.0 4, 510.0 4,791.0 5,115.4 5,550.9 5,770.0

Wool1------- -- 1,6'59.1 1,703.3 1,727.0 1,733.1 1,584.3 1,659.6 1,724.7 1,834.4 1, 930.2 1, 812.1 1,947.9 1, 993.9 1,953.5 2, 014.8 2,146.4 2,152.9
Honey --------- 337.0 396.8 328.0 350.4 342.4 466.4 365.3 337.8 326.6 285.8 336.0 336.0 336.0 353.6 318.4 336.0
Silk cocoonos------ 151.5 147.4 156.1 172.9 169.8 177.5 177.0 188.2 184.1 182.1 171.9 187.2 188.7 204.0 198.9 219.3
Livestock change ---- 1,453.3 4,327.3 2,805.7 -5, 969.5 '2,506.2 4,105.7 1, 568.4 -1, 103.1 -870.1 578.6 4,054.8 2,172.6 -166.5 1,736.1 1,749.7 -1, 833. 9

Gross livestock
products------38,803.3 42,025.3 42, 558.6 34, 831. 5 39,005.6 46,649.9 46, 821.8 47, 171.4 48, 551. 1 50, 241.0 55, 653. 3 56, 615. 3 55, 557. 0 58, 558.9 62, 352. 1 60,135.3

Net livestock prod-
ucts--------32,425.3 35,400.6 35,497.1 28,672.9 31, 981.2 37,864.8 38,491.8 37,632.5 39,050.8 40,162.0 45, 298; 6 45,861.8 44,412.1 46,188.4 50, 119. 3 46,971.3

Total, net farm out-
put -------- 57,147.5 62, 413.2 60,652.2 52, 111. 7 62,1753.7' 66,627.5 71,594.0 71,006.0 74,828.3 72,997.9 82,900.4 83,006.2 77,577.2 89,161.0 *88, 021.2 80,601.1
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I. INTRODUOON

The Soviet tractor industry is an industry in transition. Since 1970,
the theme has been tractor modernization. The old historic (since
World War II) emphasis upon growth in output with insufficient re-
gard for the needs of agricultural and industrial users has been sus-
pended, if only temporarily, to permit greater emphasis on quality and
performance. Still, old habits die hard and goals for technical im-
provements are proving more difficult to achieve than monotonic in-
creases in output.

The purpose of this study is to put the new trend into context. The
paper discusses production, technology, and uses of Soviet tractors,
and the technical goals and achievements of the modernization pro-
gram. It provides a detailed comparison of Soviet and U.S. tractors
in terms of output, parks, horsepower, and use; assesses the general

(600)
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quality and maintainability of Soviet and U.S. tractors; and evaluates
the importance of Western technology and foreign trade to the Soviet
tractor industry."

II. PRODUCMOiN

The U.S.S.R. is the world's largest producer of tractors. In 1975, the
U.S.S.R. produced about 550 thousand tractors, more than double that
of the United States (see table 1). However, the average Soviet tractor
is less powerful than its U.S. counterpart. Thus, measured in total
horsepower 2 (estimated), Soviet output exceeded that of the U.S.
by only about 60 percent. Soviet tractor output in 1975 was about 13

X The sources used In this paper are principally drawn from Soviet journals, newspapers,
and monographs. Specific sources are available from the author on request.

2 Unless otherwise indicated, horsepower in this paper refers to engine horsepower at
the rated revolutions per minute of the engine.

73-720-76 1
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percent larger. than the combined output of the United States, United
Kingdom, and WVest Germany, three of the leading producers in the
non-Communist world (see figure 1).

Major World Producers of Tractors
(Thousand Units)

Figure 1

1960
121 West Germany*

192 United States

Z 238 :.S.R.

.78

284

1
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161

m199

459

1:16**

119**

252

550

*Data for West Germany exclude tracklaying tractors.
**Data are for 1974; data for 1975 are not available.
570054 7 76
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Soviet tractors are highly standardized, and unlike those in the
United States, are seldom built to the user's custom specifications. Pro-
duction is characterized by long runs of a relatively few models pro-
duced in mass volume in a relatively few huge plants. Nine major
plants account for more than four-fifths of all tractors produced annu-
allv in the U.S.S.R.3

By standardizing models, and keeping models in production long
after designs of new and improved models had become available, the
Soviets have been able to achieve high and steady growth in output.
During 1951-65, for example, output climbed steadily at an average
annual rate of about 8 percent.

However, as production grew, tractor quality, design, and technol-
ogy were neglected, making major adjustments sooner or later inevi-
table if other goals, such as improvement in the average life of the
tractor park, were not to be sacrificed. During 1966-70, the Soviets
tried to have it both ways-sustain the previous high growth rate while
upgrading tractor quality-but failed; the growth rate fell off from
8.3 percent in 1961-65 to 5.3 percent in 1966-70 and output fell short
of plan by about 25 percent.

In the 1971-75 plan period the Soviets lowered their production
sights and launched a major effort to upgrade the quality and technical
capabilities of tractors. Planned output for 1975 was set at 575,000
units, implying an annual growth rate of only 4.6 percent, the lowest
of any post war plan period. This slowing in the rate of growth was
intended to facilitate a retooling and reequipping program for the pro-
duction of several new and improved tractor models. Apparently, new
models were to make up one-third to one-half of total tractor output.
However, none of the goals of this program were fully achieved: ac-
tual output fell short of plan by about 25,000 units or about 5 percent;
and new models accounted for only about one-sixth of production.
Major new models that were introduced into production by 1975 are
listed in table 2. Models currently in production are shown in table 3.

Newer tractor models have greater horsepower ratings -than older
models and improved performance characteristics generally, but they
also cost more. Moreover, new prices are high relative to claimed
tractor productivity. For example, the current price of the new 150-
horsepower T-150 tracklaying tractor is 135 percent greater than that
of the T-74 model it is replacing, but its productivity in power con-
suming operations is only 40 percent to 80 percent higher.

III. COMPOSIriON OF OUTPUT: AN UNSETrLED CONTROVERSY

For many years the USSR favored the production and use of track-
laying, rather than wheeled, tractors. Although tracklaying types are
more expensive to produce and operate and lack the speed and mo-
bility of wheeled types, they have better traction in most soils, com-
pact the soil less, consume less fuel per hectare, and are more easily
adapted to non-agricultural (e.g., construction) applications. During
the late 1950s and early 1960s, however, influenced by expansion in

z In the ascending order of size (by unit output) with the share of total output given In
parentheses, these are: Chelyabinsk (5 percent), Vladimir (5 percent), Pavlodar (5 per-
cent), Rubtsovsk (7 percent), Llpetsk (10 percent), Dnepropetrovsk (10 percent), Khar-
khov (12 percent), Volgograd (14 percent), Minsk (16 percent).
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sown acreage of row crops in the USSR (which favors the use of
wheels rather than tracks) and a personal directive by Premier
Khrushchev to copy US practice (in which wheeled tractors predomi-
nate), the production of wheeled tractors was given a spectacular
boost. Output of wheeled tractors increased from 21 percent of tractor
output in 1953 to a peak of 57 percent in 1964.

Khrushchev's decision to push output of wheeled tractors generated
an intense, and sometimes bitter, controversy over product mix that
continues to be reflected in the ebb and flow of relative output shares.
During 1964-72, the share of tracklaying types creeped steadily up-
ward to a post-1964 high of 48 percent in 1972. The economic justi-
fication for the shift away from the wheeled version was a gradual
decline in acreage of row crops, and the promise of powerful new
engines for tracklaying types capable of offsetting the speed advan-
tages of wheeled tractors. Since 1972, however, the share of track-
laying tractors has again declined, as the output of heavy-duty wheeled
types, especially the T-150K and K-700 series, has rapidly accelerated.
Apparently, the Soviets are now persuaded that wheeled tractors are
superior to tracklaying types in many agricultural applications. For
example, wheeled tractors are especially useful in Soviet agriculture
for trailer-transport of farm products and other materials. In the
United States, trucks are normally used for this purpose.

Currently, the U.S.S.R. produces about 20 percent more wheeled
than tracklaying tractors (291,600 wheeled and 239,500 tracklaying
in 1974). Larger and heavier tractors, 90 horsepower and greater, pri-
marily are of tracklaying design; smaller and lighter tractors, less
than 50 horsepower, are wheeled. In the intermediate horsepower
ranges (50 to 89 horsepower) wheeled tractors outweigh tracklaying
by a margin of 2: 1. In the United States, 85 percent to 90 percent of all
tractors produced annually are wheeled and include a more even
representation of light, medium, and heavy types.

Tractor output is heavily biased toward light and medium-powered
types of less than 90 horsepower. Only about one-third of production
in 1974 consisted of large, heavy-duty types and about two-thirds of
these were relatively low powered (no more than 108 horsepower).
Very powerful tractors (200 horsepower and up) are produced in
relatively small quantities (about 20,000 in 1974) and nearly all are
wheeled tractors for use, primarily, in agriculture; high-powered
tractors for industrial applications are in extremely short supply.

To plug the gap in heavy-duty tractors, the Soviets are building a
large new plant at Cheboksary for the production of special-purpose
industrial-type tractors in 330 hp and 500 hp models. Although origi-
nallY planned for construction during 1966-70, ground was not broken
until 1972. By the end of 1975, the Soviets had managed to assemble
a couple of tractors in one major building already completed. How-
ever, most of the components for these two tractors apparently came
from the Chelyabinsk Tractor Plant where designs were developed
and prototypes made. The first stage of production at Cheboksary-
several thousand units per year-is still a long way off and may not
be achieved before 1980 at the earliest. Clearly, it will be many years
beyond 1980 before this plant will be able to meet growing Soviet
needs for heavy tracklaying tractors for construction.
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IV. KEY SUBSECTORS

A. Tractor Engine8

Production of diesel engines for tractors," paradoxically, has helped
both to advance and to retard progress in the tractor industry. On the
one hand, increasing specialization of engine production for more than
a decade has freed production capacity at tractor plants, helping to
sustain secular growth in tractor output. Whereas in 1960, tractor
plants were, themselves, the major producers and suppliers of tractor
engines, by 1974, seven major specialized producers provided roughly
70 percent of the engines used for new tractor productions Only three
tractor plants-Bryansk, Chelyabinsk, and Vladimir-continue to pro-
duce engines for their own tractors, for road and construction ma-
chinery, and for other industrial uses. The Vladimir plant, which
produces far more engines than tractors, supplies engines to producers
of wheeled tractors.

On the other hand, lags in the development of planned "families"
of improved tractor engines have delayed introduction of new tractor
models, in some cases for ten years or more. For example, the first pro-
totypes of the MTZ-80 (which is to replace the MTZ-50) were tested
in 1963, but production didn't begin until the latter half of 1974. The
first prototypes of the T-130 (which is to replace the T-100M) were
tested as far back as 1960, but the tractor still was not in full scale pro-
duction by the end of 1975. Reasons for lags in engine development are
not clear; almost certainly they include: bureaucratic resistance to
change, difficulties in getting engine plants retooled, and lack of a close
working relationship between developers and producers.

Production of diesel engines in the USSR is characterized by an
inadequate level of specialization and standardization in the produc-
tion of major engine components and parts. There are complaints
that components and parts are still produced in a relatively large num-
ber of enterprises with wide variations in output levels (and costs).
For example, in the early 1970s, crankshafts for tractor engines were
produced by ten plants with annual levels of output ranging from
about 80,000 to 180,000 units; pistons were produced in ten plants
with outputs ranging from 300,000 units to 3 million units. The
quality of workmanship and the quality of metal inputs in component
parts very often have varied from producer to producer.

Standardization of engines often means only standardization of
bore and stroke. Such standardization promotes the use of similar
piston sizes but not wide interchangeability of parts. For example, the
Soviet press reports that 75 horsepower engines produced by three dif-
ferent plants have the same number of cylinders, and the same cylinder
diameters, but otherwise different engine designs. Thus, many other
parts and accessories are not interchangeable. One factor retarding
progress in standardization has been poor coordination among the
seven ministries manufacturing diesels for all purposes, and among the
plants within the same ministry.

4 All tractor engines produced since 1957 have been diesel and virtually all tractors now
In use are diesel powered.

'These specialized plants are located In Barnaul, Khar'kov (two plants), Minsk,
Rybinsk, Yaroslavl, and Volgograd.
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B. Spare Parts and Repair

Soviet production of spare parts for tractors, relative to that of
the United States, is huge, as may be seen from the following example:
in 1974, the U.S;S.R. produced spare, parts valued at 1.02 billion
rubles, representing about two-thirds of -the value of output of new
tradtors.6 In the United States, production of spare parts amounted
to a little over one-fourth of the value of new tractor output. On
balance, the ratio of spare parts to output ought to be somewhat
higher in the USSR, than in the US, because of the greater use of
tracklaying tractors in agriculture.7 Even taking this factor into
account, however, under comparable US standards spare parts pro-
duction in the USSR probably would not exceed 35 percent to 40 per-
cent of the value of output of new tractors.

In effect, Soviet spare parts production in 1974 was roughly equiva-
lent to 350,000 new tractors, whereas US spare parts production, for
the same year, was the equivalent of about 64,000 tractors.8 This con-
parison is especially striking in view of the fact that the US park
of tractors in agriculture is about 2 million units larger than the
Soviet park, and the average age of the US park is about double that
of the USSR.

Despite the exceptionally large volume of spare parts production,
Soviet output still is not able to meet domestic needs. To take one ex-
ample: in 1970, output amounted to about 800 million rubles, but this
was only 73 percent of 1.1 billion rubles worth of new parts that
Soviet officials estimated were needed for that year. Moreover, nearly
20 percent of the parts classified as "especially important" were pro-
duced in below-plan quantities. An official of the U.S.S.R. Ministry of
Tractor and Agricultural Machine Building expressed the dilemma of
spare parts production in a Pravda -article (22 March 1972) as follows:

The more spare parts we turn out, the greater the need for them becomes. Ex-
penditures of metal on spare parts now come to a good one-half of the metal
earmarked for the manufacture of new machines. But we are still told that there
aren't enough spare parts.

To offset persistent shortfalls in new parts production, repair enter-
prises have accelerated the reconditioning of worn parts. In 1970, re-
conditioned tractor parts were valved at 170 million rubles, or 21 per-
cent of the value of new parts production. Reconditioned parts are said
to be 40 percent to 60 percent cheaper than new parts, and service life
is said to be good.

The exceptionally large need for spare parts, which uniquely
dramatizes the technological lag of the Soviet tractor industry, stems
from both engineering and managerial deficiencies. Engineering de-
ficiencies include: mediocre construction quality, mediocre quality of
many parts and uneven durability of a significant share of produc-
tion. Managerial deficiencies include: overproduction of easily made
parts and under-production of the more complex ones; faulty dis-

Estimated at 1.6 billion rubles.
7 More spare parts are required to maintain tracklaying tractors than wheeled. Forexample, In the United States the value of spare parts shipped for tracklaying tractorsamounted to about 50 percent of the value of complete units in the period 1970-74, com-pared with about 20 percent for wheeled tractors.
8Based on the estimated unit value of the tractors produced In each country in 1974.
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tribution which results in receipts of unwanted parts; poor field main-
tenance; the tendency of farms and tractor repair organizations to
overstock parts to be on the safe side; and, finally, over-repair or the
tendency to replace unworn parts along with those that are worn.
The tendency to replace unworn parts apparently has increased in
recent years with the development of a large number of assembly-
line type facilities for major overhaul work. Since every tractor that
enters one of these shops is totally disassembled, tecimicians are
tempted to replace internal parts that normally are hard to get to just
to be on the safe side.

V. TECHNOLOGY

Historically, Soviet tractors have lagged behind those of the United
States in design, durability and power; hence, they have been less ver-
satile and reliable. Although some new models of Soviet tractors have
greatly narrowed the gap in one or more of these aspects during the
past five years, it remains generally true that U.S. tractors, on the
average, can do more work, perform more efficiently, and last longer
than their Soviet counterparts.

A. Design

Soviet tractor design has tended to follow, sometimes with a sub-
stantial timelag, changes in Western technology. Native innovations
have been few. Most of the complex features of Western tractor tech-
nology such as automatic transmission, power steering, and turbo-
charging are incorporated into certain of the current Soviet models,
but they are found on a much smaller share of total output than is the
case in the United States. One additional feature that has been copied
and very widely applied is the four-wheel drive-; the U.S.S.R. produces
more tractors with this feature than the United States or any other
Western country. Recently, the Soviets have modified four-wheel drive
to provide for automatic engagement at a predetermined level of slip-
page. Automatic engagement is in use on some type of motor vehicles
in the United States but has not yet been applied to tractors, appar-
ently to keep down the price.

For many years the Soviets have not copied U.S. models outright,
although a number of new Soviet wheeled tractors bear a close re-
semblance to U.S. counterparts. Some tracklaying models still in pro-
duction, such as the DT-54A and the T-100M, are only slightly modi-
fied versions of models developed in the United States more than 25
years ago.

The quasidependence of the Soviet tractor industry on the United
States for design technology has its historical roots in the extensive
assistance that U.S. firms provided in the early 1930s in designing and
equipping the first Soviet tractor plants in Chelyabinsk, Khar'kov, and
Volgograd (then Stalingrad). However, a major shift away from
reliance on U.S. design technology appears imminent; industrial trac-
tors to be built at the new Gheboksary plant have an innovative Soviet
design of cab at the front of the tractor, and bear no resemblance to
U.S. tracklaying models.
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B. Durability

Soviet tractors, though rugged, tend to break down more frequently
than their U.S. counterpart. For example, the average period of use
before first major overhaul is about 4,500 hours compared with 6,000
hours in the United States.9 Soviet tractors are not built to the pre-
cise tolerances of U.S. equipment, generally do not incorporate high
strength metal alloys to the same degree, are not serviced with com-
parable high-quality lubricants and oils, and are not assembled with
the same degree of craftsmanship that characterizes U.S. practice. In
past years, thousands of newly built tractors have been rejected by ag-
ricultural equipment procurement representatives 10 before leaving
plant shipping areas and have had to be set right by the producers;
thousands more have become quickly inoperative shortly after
delivery.

Cr. Power

Soviet tractors, on the average, are less powerful than U.S. tractors
(see table 4). In 1975, tractors produced in the U.S.S.R. averaged
about 76 horsepower, compared with about 103 horsepower in the
United States. The disparity was even greater for tracklaying trac-
tors-about 87 horsepower in the U.S.S.R. compared with about 145
horsepower in the United States.'1

In general, Soviet tractors are underpowered relative to weight.
However, weight to power ratios are vastly improved over those com-
mon in the 1950s, and the newest tractors have weight to power ratios
that are as good as many U.S. models. The average wheeled tractor
*produced in the U.S.S.R. in 1974 (weighted by output) weighed an
estimated 56 kilograms per horsepower, compared with an estimated
46 kilograms per horsepower for U.S. wheeled- tractors.' 2 For more
powerful tractors used in construction, weight to power ratios tend
to be higher in both countries. For example, the most powerful track-
laying tractor currently in production in the U.S.S.R. (the 300-horse-
power DET-250M) weighs about 98 kilograms per horsepower, based
on service weight, compared with about 93 kilograms per horsepower
for the most powerful U.S. model (524 horsepower). In some construc-
tion applications, high weight is advantageous.

Soviet tractors weigh relatively more than U.S. tractors, and, by
comparison, are underpowered, mainly because more metal is used in
the fabrication of. engines, components, and parts than is the case in
the United States.'3 More metal is used to compensate, for its relatively

D Planned average operating norms for Soviet tractors used in agriculture before first
major overhaul are: tractor tansmissions-6,000 hours; engines and undercarriages of
wheeled tracetors-5.000 hours, undercarriages of tracklaying tractors-4,000 hours.
These averages apply only If prescribed operating and maintenance producers are strictly
followed.

10Offlcials of Soyuzsel'khoztekhnika (All-Union Agricultural Equipment Association),
an organization that acts as intermediary between the producer and agriculture for trac-
tors and agricultural machinery, as well as for fuel, mineral fertilizers. and other items.
Soyuzsel'khoztekhnika also controls the major repair facilities not owned by collective and
state farms.

"Data on tracklaying tractors are for 1974.
IThese data are not entirely comparable. Because weight-to-horsepower ratios for trac-

tors produced in the United States in 1974 are not available, the above figure is based on
power take-off (PTO) data for a sample of 80 diesel wheeled tractors tested at the Univer-
sity of Nebraska test center during 1971-75. PTO horsepower in the tests was estimated to
le 95 percent of engine horsepower. Since Soviet data are given in terms of engine horse-
power, PTO in the United States was divided by 0.95 to get engine horsepower.

f3 For example, the new Soviet MTZ-S80 tractor tested at Nebraska weighs more in rela-
tion to its power than a similar U.S. model tested earlier with the same maximum PTO
and drawbar horsepower. The MTZ-80 weighed (without ballast) 47.5 kilograms per
maximum PTO horsepower compared with 40.9 kilograms for the U.S. model.
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poorer quality; metal used in Soviet tractors lacks the high strength
characteristics of U.S. alloys. Soviet tractors also tend to be under-
powered because engines are adjusted to run at lower speeds to reduce
wear and extend operating life. Although newer Soviet tractors are
being operated at 2,000 to 2,200 rpm, typical of many U.S. tractors of
the late 1960s, engine rpm's of 2,400 to 2,800 now are quite common
in the United States.

Soviet tractors also lose more horsepower than do U.S. tractors
between the engine and the drawbar where the power counts; that is,
relatively more of the power of the average Soviet tractor goes into
moving the tractor itself. The average U.S. tractor is able to translate
a greater share of engine horsepower into usable power at the drawbar.,
because it has less weight relative to engine horsepower, and better
gear ratios. However, the margin of U.S. superiority in this respect
seems to be diminishing. Only a few years ago, the drawxbar horse-
power of the average Soviet diesel wheeled tractor was about
70 percent of engine horsepower compared with nearly 90 percent for
U.S. models.. Current Soviet models, according to tests apparently car-
ried out on a Soviet track in much the same way as tests at the Uni-
versity of Nebraska test center, are claimed to have approximately the
same drawbar horsepower in relation to engine horsepower as similar
U.S. tractors.

VI. USES

A. Agriculture

Agriculture absorbs by far the greater share of production of trac-
tors in the U.S.S.R. as in the United States, and currently accounts
for about 2.4 million tractors, or about two-thirds of the total tractor
park, compared with about 4.2 million in U.S. agriculture, or about
three-fourths of the total.14 However, because tractor attrition rates
are high, the number of tractors in use in agriculture in the U.S.S.R.
falls far short of what is optimally desired. Also, shortages of spare
parts frequently keep tractors out of service for extended periods,
further reducing the number available for use. As an illustration of
the seriousness of this problem, in the late 1960s, 30 percent to 40 per-
cent of the entire tractor park was in a standdown condition from
time to time awaiting parts.

According to a recent Soviet estimate, about 3.2 million tractors are
needed in the U.S.S.R. for optimal farm exploitation. That quantity
of tractors in use would have been reached bv about 1971 if the rate of
tractor retirements from the park had been kept at about 4 percent to
5 percent during the past two decades, a rate that has characterized
U.S. practice for many years.

In fact, more than 12 percent of the existing park of tractors
in Soviet agriculture has been retired annually during the past decade,
a sharp rise over the 9 percent average of the 1961-65 period (see table
5). In recent years the number of tractors retired has been equal to
about 78 percent of the number of new tractors being delivered to
agriculture, resulting in only relatively small additions to the existing

14 The harvested acreage of the U.S.S.R. in 1974 was about 216.500 hectarps. or about
67 percent more than that of the United States. while the estimated value of Soviet net
farm output in the early 1970s was only about four-fifths that of the US. In 1974, there
were about 96 hectares of harvested acreage per tractor in the USSR compared with
about 30 hectares in the United States.
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stock. For example, during 1970-75, about 2 million new tractors were
delivered, and about 1.5 million units were retired, resulting in a rela-
tively modest increase in the total park of tractors over a six-year pe-
riod of about 450,000 units. By comparison, in the United States, the
annual retirement of tractors since the mid-1960s has been consider-
ably in excess of the number of new tractors delivered, in some years
by as much as 75 percent to 80 percent. Such retirements have been
possible because the U.S. park has long been near the saturation point,
and new tractors have been purchased primarily for replacement. Also,
the sharp increase in the use of higher horsepower tractors has per-
mitted fewer tractors to do the same or an even greater amount of
work. The U.S. park reached the current Soviet level in 1945.

The relatively high rate of retirement of Soviet tractors is a reflec-
tion of deficiencies in machine quality and durability, and, perhaps,
to a lesser extent, to poor maintenance and high usage rates. In addi-
tion, the fact that output norms are set the same for both old and new
tractors within a power class encourages collective and state farm man-
agers to replace older and less productive tractors as soon as they can
justify retirement to higher authorities. Since there is no used-tractor-
market in the U.S.S.R., tractors that are retired, in effect, are scrapped.

The number of tractors in use in agriculture in the U.S.S.R. will
not reach optimum levels even by 1980 if the 12 percent retirement
rate of the past decade continues, as seems likely. During 1976-80, 1.9
million new tractors are scheduled for delivery to agriculture, and an
estimated 1.4 million units will be retired, a net increase in the park of
about 500,000 tractors. By the end of 1980, Soviet agriculture is sched-
uled to have a park of 2.87 million tractors, or about 330,000 short of
the optimum. Rising allocations of tractors to non-agricultural con-
sumers, especially construction and roadbuilding, has prevented Soviet
planners from allocating a larger share of production to agriculture.
Agriculture is to get about 66 percent of new output during 1976-80,
the same share as in 1971-75.

Tractors in use in Soviet agriculture, particularly the higher pow-
ered new models, are often grossly undertutilized because of low in-
ventories of complementary farm machinery. For example, thousands
of the new K-700/700A and T-150K heavy-duty wheeled tractors
in agriculture cannot be fully utilized.because of a serious shortage of
farm trailers, plows, harrows, and other machinery. Soviet experts
estimate that purchases of new agricultural machinery other than
tractors should amount to about 2.5 rubles per ruble expended on new
tractors. That desired ratio, which is met by only a few leading farms,
compares with an actual coefficient in 1970 of about 1.4 rubles through-
out agriculture. Although this coefficient probably rose during the
1971-75 Plan. period, the imbalance between the number of tractors
in use and available agricultural machinery 15 probably will persist for
some time.

By upgrading the quality and durability of tractors, modifying
tractor and engine designs to increase engine horsepower and overall
pulling power, and increasing the volume of spare parts, Soviet plan-
ners hope to reduce attrition rates (increasing indirectly the park of
tractors) and improve the utilization and efficiency of tractors in use.

is The value of output of agricultural machinery increased by 79 percent In 1975 over
1970 (compared with a 20 percent increase in unit output of tractors).
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B. Indw8try

The U.S.S.R. has made slow progress in satisfying the highly spe-
cialized needs of industrial users. Although about 28 percent of all
tractors produced annually in the U.S.S.R.'" are allocated to industrial
consumers, most are tractors that have been designed primarily for
use in agriculture." In 1974, the U.S.S.R. produced only about 20,000
tractors specially designed for industrial applications, and 19,000 of
these -were logging tractors. Special-purpose tractors and tractors mod-
ified for use under differing climatic and geographic conditions are
urgently needed. For example, one of the basic bulldozers in use in
construction and roadbuilding is a general-purpose tracklaying tractor
designed for agriculture with a blade mounted on the front. Only
about one-fourth of the tractors in industrial use are said to be adapted
especially for conditions under which they are operated. Tractors in
use in northern climates frequently are not built for sustained opera-
tions under conditions of extreme cold,"8 and tractors with inade-
quately ventilated cabs that are used in permafrost regions are sent to
desert regions in the south as well.

Beginning in 1974 or 1975, air-conditioning was installed for the
first time on some tractors going to hotter climates.

VII. EXPORT

The U.S.S.R. exports a relatively small share of tractor output-
about 6 percent to 7 percent for the past 15 years-because of a large
domestic need. Nevertheless, the U.S.S.R. has become one of the
world's largest exporters of tractors. In 1974, exports totaled about
40,300 units, about 88 percent that of the United States,19 and about
one-third that of the United Kingdom,20 the world leader. About three-
fourths of all Soviet tractor exports go to Communist countries, pri-
marily Eastern Europe and Cuba (see table 6). These countries have
been dependent on the U.S.S.R. for tracklaying models, since only
Bulgaria, Poland, and Romania produce tracklaying types and, until
recently, only in models of up to about 65 horsepower. However, Po-
land now produces more powerful tracklaying tractors in the 140 to
285 horsepower range through an agreement with a U.S. company, and
Romania is producing models of domestic design of 150 and 180 horse-
power. Thus, historic East European dependence on Soviet models is
d ising.

For many years the U.S.S.R. shipped to non-Communist countries
roughly a fourth of all the tractors that were exported. During 1963-
72? an overwhelming proportion of these-about 80 percent-were
shipped to the developing nations; in turn, about one-half of these
went to India alone. During this period, relatively few tractors went
to industrialized countries-2,000 or less annually-and most of these
to France. In 1973 and 1974, however, sales to industrialized countries
were more than double and in 1975 triple the 1972 level, owing to sud-

'6 An average for 1970-74.
17 In 1970, of the tractors allocated In the non-agricultural sector, construction and

rondbuilding received an estimated 70 percent, forestry 15 percent, and mining and miscel-
laneous 15 percent.

Is Insufficlent use Is made of special low-alloy metals, special rubber, and special lubri-
cants designed for cold climates.

1 Exports from the United States averaged about 37,000 units annually in the decade
1965-74. with a peak of 72,000 units In 1953.

20 Data for the United Kingdom are for 1973. Exports for the period 1970-73 fell within
a very narrow range around the annual average of 116,400 units.
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den large purchas s by the U.K., Canada, and the U.S. Soviet officials
are hoping for future sales in the United States alone of 5,000 to 8,000
units annually.

To attract Western buyers, the U.S.S.R. has made some minor mod-
ifications in tractor design in an effort to meet the special requirements
of foreign customers and has set up some modern servicing facilities
and spare parts depots in the West.21 Export tractors are beginning to
match up fairly well with the performance standards of United States
and other Western-built tractors. More importantly, the U.S.S.R. has
priced tractors below competitive Western models. For example, ac-
cording to industry sources, Soviet four-wheel drive tractors are being
offered in the United Kingdom at about two-thirds of the price of
United Kingdom-manufactured models; tractors are being offered in
the United States at roughly four-fifths the price of comparable U.S.
mode]s.2 2 To carry out sales in Canadian and U.S. markets, the
U.S.S.R. has formed a Canadian-Soviet joint-stock company.

These Soviet initiatives have helped to overcome the traditional
reluctance of farmers in the West, and especially in the United States,
to purchase Soviet tractors. Moreover, they came at a time when a
heavy domestic demand in the United States was delaying deliveries
for certain U.S. models and were aided also by a changed political
climate which seems to have lessened the stigma of purchasing Soviet
products. Although some U.S. customers seem actually to prefer Soviet
tractors because of their greater simplicity and lack of frills, it is
still too early to judge whether Soviet tractors will prove to be suffi-
ciently sturdy, reliable, and efficient to gain widespread acceptance
in the United States.

VIII. IMPORT

The U.S.S.R. has shown little interest in large purchases of Western-
made tractors for use on Soviet farms (buying only small quantities
for testing purposes) but has shown a growing interest in procuring
large,-high-powered, specialized models for industrial applications.
The U.S.S.R. has already purchased between four and five thousand
large (up to 524 horsepower) tracklaying tractors from the United
States and Japan. Those in the upper horsepower range are used in
laying gas pipelines and ripping ground in mining operations in the
permafrost regions. Included in the purchases from Japan are track-
laying models for use in forest-clearing and mining projects in the
Soviet Far East.

IX. GOALS FOR THE SEVENTIES

A. 1971-7.5

During 1971-75, the Soviets planned for major improvements across-
the-board-in engines, components, tractor design, and spare parts.
Major technical goals included increased enoine rpm's, improved fuel
consumption, wider applications.of turbocharging, increased average
horsepower, and better weight to horsepower ratios. Though reason-

2 The largest are located in France, Canada. and the United States (New Orleans and
Milwaukee) .

22 Selling prices of Soviet tractors In the United States bear no relation to the dollar
prices obtained by converting domestic Soviet ruble prices at the official exchange rate. For
example, the converted price of the MTZ-50 (one of five models being offered in the
United States) would be about $3,200 (2,400 rublesX$1.33); or about one-third the price
of a comparable U.S. tractor.
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able, and technically feasible, these goals were realized only partially,
or not at all.

The Soviets had planned to increase the engine speed of the average

Soviet tractor by 20 to 40 percent by raising average rpm's from 1600-

1800 rpm's in 1970 to 1900-2500 rpm's in 1975. In fact, nearly all trac-

tor engines in production in 1975 had the same rpm rating as in 1970.

Planned speeds were achieved in only three of the new models: the

T-150 tracklaying (2,000 rpm), the T-150K wheeled (2,100 rpm), and

the MTZ-80 wheeled (2,200 rpm).
Fuel consumption on some Soviet tractors is as good or better than

on some U.S. tractors, but the plan to have typical consumption rates

of about 170 to 180 grams per horsepower hour by 1975 was not real-

ized. Indeed, only four tractors in production in 1975 had consump-

tion rates within this range (the MTZ-80 and K-700/700A wheeled

and the T-100M and T-130 tracked); consumption of 185 to 195

grams per horsepower hour seemed to be typical.

Currently, engines of the heavy-duty K-700/700A wheeled and the

new T-130 tracklaying tractors are turbocharged for increased power.

The Soviets had planned to add turbocharging to three or four more

engines for tractors in mass production, but this does not appear to

have happened.
The power of the average Soviet tractor (weighted by output) was

to have increased to 93 horsepower by 1975, that is, by 45 percent

above the average for 1970. The actual average in 1975 was only 76

horsepower or 18 percent higher than 1970.
A significant reduction in weight-to-horsepower ratios was

planned-down to 35 to 50 kilograms per horsepower for wheeled

tractors (similar to the U.S. ratio), and to 40 to 70 kilograms per

horsepower for tracklaying tractors (somewhat better than the U.S.

ratio) .23 The Soviets made substantial progress toward these goals.

All four of the major new models of wheeled tractors that were in

mass production by the end of 1975 (the MT7Z80, YuMZ-6, T-150K,

and K-701) had weight-to-horsepower ratios within the planned

range, based on designed weight. The new T-150 tracklaying tractor
also has a low weight-to-horsepower ratio of 44 kilograms based on

designed weight, but it had not gone into mass production by the end

of 1976. All other major models of Soviet tracklaying tractors weigh

considerably in excess of 70 kilograms per horsepower, with the excep-

tion of the mass-produced T-4A and DT-75M (which average about
70 kilograms per horsepower).

Finally, an unprecedented feature of the Ninth Five-Year Plan was

an objective to satisfy completely all requirements for spare parts by

1975. This was to be accomplished, in part, through increased consoli-

dation of enterprises producing spare parts. Consolidation was expec-

ted also to reduce wide differences in production costs through in-

creased economies of scale in production programs. For the five years

as a whole, the Soviets had planned to increase output of parts and

components for tractors and farm machinery in specialized enter-

prises by 2.5 billion rubles; by 1975, output of spares was scheduled
to amount to one-fourth of the gross value of output of tractors and

2 It is not clear whether these Soviet welght-to-horsepower ratios have been calculated
on the basis of the designed weight of the tractor or the service weight (fueled and ready
to go), but probably it is the former. The difference can be significant. For example, the
average weight per horsepower of all Soviet wheeled tractors produced in 1974, weighted
by estimated output was 51 kilograms based on designed weight and 56 kilograms based on
service weight. For iracklaying tractors, the figures were 81 and 86 kilograms, respectively.
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agricultural machinery combined. The Soviet press has since been
silent about these goals or their implementation. However, there is
evidence that the spare parts supply problem persists, and that the
existing patterns of spare parts distribution and consumption that
contribute so importantly to the problem have remained fundamen-
tally unchanged.

B. 1976-80

In the current Five-Year Plan period, the Soviets will try again
to reach many of the same technical objectives that they failed to
reach during 1971-75. If, as seems likely, most of the 1980 technical
goals are met, the Soviets will have taken a major step toward up-
grading their tractors to world standards. However, they probably
will not achieve comparability with the United States. The thrust in
the U.S. tractor industry for improvements in tractor performance
seems to be even more intense than in the U.S.S.R.

One area that may prove difficult is raising average tractor horse-
power to 93 horsepower by 1980 as planned. To a large extent, that
goal will depend upon successful full-scale production of new tractor
models at Chelyabinsk and Pavlodar. Additional capacity is under
construction at Chelyabinsk but is moving slowly. Pavlodar plans to
put into production the 300-horsepower K-701 wheeled tractor but
has had experience producing only a single 90-horsepower tracklaying
model.

X. GENERAL CONCLUSIONS

In general, Soviet tractors in 1975 were better made and more power-
ful than those produced in 1970, although, on the average, not as
well-made or as powerful as those produced in the United States; the
average Soviet tractor still cannot be said to be the technological
equivalent of the average U.S. counterpart. During the past five years,
the technology gap with the United States has been narrowed suffi-
ciently in Soviet export models to make them acceptable to at least
some U.S. farmers, but acceptability in the U.S. market is not a sure
indicator of technical equivalence as long as the Soviet price is sub-
stantially lower than the U.S. counterpart. Moreover, export models
are manufactured with special care and cannot be said to be character-
istic of Soviet production, generally.

The Soviet drive to raise average tractor horsepower is well directed
and should help to improve productivity in agriculture, and per-
haps also to reduce agricultural manpower requirements. Even so,
new, higher horsepower models are likely to be underutilized for many
years because of shortages of complementary farm machinery. In
addition, shortages of spare parts will continue to keep many tractors
out of service for extended periods.

A critical shortage of special-purpose heavy-duty industrial-type
tractors, including pipelayers and tractors for construction work as
bulldozers, is likely to persist throughout the remainder of the 1970s.
This shortage, coupled with an anticipated growth in demand gene-
rated by projects such as the Baikal-Amur Railroad (BAM), make
it likely that the U.S.S.R. will continue purchase of large tractors in
the United States and other Western countries. The U.S.S.R. may
also acquire U.S. production technology under a recently signed scien-
tific and technical cooperation agreement with a large U.S. company.



TABLE 1.-UNITED STATES AND U.S.S.R.: PRODUCTION OF TRACTORS, BY MAJOR TYPE

Thousand units Percent of total

Total I Wheeled Tracklaying Wheeled Tracklaying

United United United United United
States2 U.S.S.R. States U.S.S.R. States U.S.S.R. States U.S.S.R. States U.S.SR.

1950 -0------------------ 3542. 4 108.8 498. 8 23.8 ' 43. 7 85.1 91. 9 21. 8 8.1 78. 2
1955 -. - - - - - 3 377 1 163.4. 330.1 62.9 I 47.0 100.5 87. 5 .- 38. 5 12. 5 61. 5
1960 -192. 1 238. 5 152. 2 116.5 39.9 122.0 79.2 48.8 20. 8 51. 2
1961 -199.5 263.6 171.4 127.0 28.1 136.6 85.9 48.2 14.1 51.8
1962 -216.2 287.0 188.1 149.3 28.1 137.7 87.0 52.0 13.0 48.0
1963 -235.5 325. 3 203.4 176.1 32. 0 149. 2 86. 4 54. 1 13. 6 45.9
1964 -253.3 329.0 213.2 186.3 40.1 142.7 84.2 56.6 15.8 43.4 O
.1965 -284.4 4 354.5 244.0 197.5 40.4 157.0 85.8 55.7 14.2 44.3 3
1966 -311. 0 382. 5 270.7 209.8 40. 3 172.7 87.0 54.8 13. 0 45.2 An
1967 - 270. 1 405.1 242.2 220. 0 27.9 185.1 89. 7 54. 3 10.3 45. 7
1968-------------------- 245. 5 423.4 213.2 229.4 .32. 3 194. 0 86.9 54. 2 13.1 45. 8
1969-------------------- 227.9 441.7 195. 7 233.9 32.2 207. 8 85. 9 53. 0 14. 1 47. 0
1970 -199. 0 0458. 5 171.6 240.8 27. 4 217. 7 86. 2 52. 5 13 8 47. 5
1971 -194. 1 472.0 167.5 246.5 26.6 225.5 86.3 52.2 13.7 47.8
1972 -229.2 477.8 197.2 248.3 32.0 229.5 86.0 52.0 14.0 48. 0
1973 -247.4 499.6 211.5 269.5 35.9 230.1 85.5 53.9 14.5 46.1
1974 -243.5 531. 1 209. 4 291.6 34. 1 239.5 86. 0 54. 9 14.0 45. 1
1975-e 251.5 7550.4 6 226.0 NA '25.6 NA 89.8 NA 10.2 NA

I Because of rounding, components may not add to the totals shown. : The plan called for 600,000 to 625,000 units.
2 Peak production in the United States was 617,100 units in 1951, of which 567,400 (92 percent) eShipmentn.

were wheeled. 7 The pla n called for 575,000 units.
I Excluding tracklaying tractors produced as shovel loaders.
4 The plan called for 450,000 units.
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TABLE 2.-U.S.S.R.: MAJOR NEW TRACTOR MODELS INTRODUCED DURING 1971-75

Percentage
increase in

Horsepower Models being Horsepower horsepower of
New models rating replaced rating new models

Wheeled:
YuMZ-6M/6L -60/65 MTZ-SMS/LS 48 25/35
MTZ-80/82 -75/80 MTZ-50/52 50/55 50/45
T-50/SOA -50 T-40/40A 40 25
K-701 -300 K-700/700A 215 40
T-150K -165

Tracklaning:
T_ ka0i-fSO150 T-74 75 100
T-130 -140/160 T-IOOM 108 30/50

TABLE 3.-U.S.S.R.: UNIT PRODUCTION OF TRACTORS, BY MODEL, 1974k

[In thousands of unitsl

Light- Medium- Heavy-
Horse- Less than 50 to 90 hp and

Model power Total 50 hp 89 hp above Producing plant

All models -531.1 73.7 282.1 175.3

Tracklaying -239.5 .9 98.4 140.2

DET-250M -300 .5 -. 5 Chelyabinsh Tractor Plant.
T-180, T-180G 175 .4 -. 4 Bryansk Motor Vehicle Plant.
D-804M -175 . -. I Do.
T-150 -150 .5 -. Khar'kov Tractor Plant.
T-130 -140/160 Negl -Negi Chelyabinsk Tractor Plant.
T-4A -110 22.1 -22.1 Allay Tractor Plant (Rubtsovsk).
TT-4 -110 5. 0-5.0 Do.
T-100M, T-100MB- 108 27.5 - 27.5 Chelyabinsk Tractor Plant.
DT-75M -90 84.1 -84.1 Volgograd Tractor Plant;

Paviodar Tractor Plant.
DT-75, DT-75A 75 8.0 - - 8.0Volgograd Tractor Plant.
DT-75B -75 10.0 -- 10.0 -Do.
T-74 -75 47.7 - - 47.7 - Khar'kov Tractor Plant.
TDT-75 75 2.0 - - 2.0 - Allay Tractor Plant (Rubtsovsk).
TDT-55, LKhT-55-- 62 7.0 - - 7.0- Onega Tractor Plant (Petro-

rodsk).-
T-54V, T-54L, T- 55 8.6 - - 8.6- Kishinev Tractor Plant

54S.
DT-54A -54 10.0 - - 10.0 - Altay Tractor Plant (Rubtsovsk).
TDT-40M-50 5.1 - - 5.1- Onega Tractor Plant (Petro-

zavodsk).
T-38M -48 .9 .9- - Lipetsk Tractor Plant

Wheeled -291.6 72. 8 183. 7 35.1

K-700, K-700A 215 19.6 … …19.6 Plant Imeni Kirov (Leningrad).
T-150K -165 15.5 - - - 15.5 Khar'kov Tractor Plant
MTZ-80/82 -80 1.0- - 1. 0 - Minsk Tractor.Plant.
YuMZ-6M/6L 60 53.0 … 53.0 - Southern Machine Building Plant

(Donelpropetrovsk).
MTZ-50M/50L ---- 55 61.6 ------- 61.6…------MinsakTractor Plant.
MTZ-52M/52L 55 19.0 - - 19.0 - Minsk Tractor Plant
MTZ-SOKh -55 2.5 - - 2. 5 Do.
T-28Kh4 -50 21.6- - 21.6 - Tashkent Tractor Plant
T-40/40M -50 8.2 - - 8.2 - Lipetsk Tractor Plant

40 8.2 8.2 ---------- - Do,
T-40A/40AM/40AN- 50 16.8 - - 16.8 -Do.

40 16.8 16. 8------------ Do.
T-25A - -- 25 28.0 28.0 0 …Vladimir Tractor Plant,
T-16M -20 19.8 19.8 - -Khar'kov Tractor Assembly

oPlant

I For the most part, output data for basic models also include output for modifications of the basic model.
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TABLE 4.-UNITED STATES AND U.S.S.R.: ESTIMATED AVERAGE HORSEPOWER OF TRACTORS PRODUCED

1965 1970 1974 1975

United UUnited nited United
States U.S.S.R. States U.S.S.R. States U.S.S.R. States U.S.S.R.

Average horsepower per tractor:
Total ------------------------ 70 59 78 64 93 75 103 76

Wheeled -63 47 70 50 86 65 95 NA
Tracklaying -116 75 131 79 145 87 166 NA

Average horsepower of Soviet tractors
as a percent of United States:

Total 100 84 100 82 100 81 100 74
Wheeled - 100 75 100 71 100 76 100 NA
Tracklaying -100 65 100 61 100 60 100 NA

Index of average horsepower (1965=
100):

Total 100 100 111 JO8 133 127 147 129
Wheeled 100 100 111 106 137 138 151 NA
Tracklaying 100 100 113 105 125 116 143 NA

73-720-76 42



TABLE 5.-UNITED STATES AND U.S.S.R.: DELIVERIES, INVENTORY, AND RETIREMENTS OF TRACTORS IN AGRICULTURE

Deliveries Inventory a Retirements

1,080 units Percent of production 1,000 units 1,000 units Percent of inventory Percent of deliveries

United United United United United United
Year States I U.S.S.R. States U.S.S.R. States U.S.S.R. States U.S.S.R. States U.S.S.R. States U.S.S.R.

1955 -269.6 123.3 71.5 75. 5 4, 480 840. 0 134.6 78. 3 3.1 9.8 49.9 63. 5
1960------------ 118.5 157. 0 61.7 65. 8 4743 1,22.3 63. 5 88. 7 1.4 8. 4 53. 6 56. 5
1961 -- 133.5 185.3 66. 9 70. 3 4,763 1, 212. 0 113. 5 95.6 2.4 8. 5 85.0 51.6
1962…14---------------- 148.4 206.0 68.6 71. 8 4,778 1,328.9 133.4 89.1 2.8 7.4 89.9 43. 3
1963…--------------- - 150.4 239.3 63.9 73.6 4,786 1, 442.0 142.4 126.2 3.0 9.5 94.7 52. 7
1964 --------------- 144.2 222.5 56.9 67.6 4,787 1, 539.0 143.2 125.5 3.0 8.7 99.3 56.4 CD
1965 ----------------- 177. 2 239. 5 62. 3 67.6 4,783 1, 613.2 181.2 165.3 3.8 10.7 102.3 69.0 Go
1966…------------ - 197.2 276.0 63.4 72. 2 4,786 1,660.4 194.2 228.8 4.1 14. 2 98. 5 82. 9
1967 180.3 287.4 66.8 70.9 4,766 1,738.8 200.3 209.0 4.2 12.6 111.1 72.7
1968…----------- 151.9 290. 3 '61. 9 68.6 4,712 1, 821.3 205.9 207.8 4. 3 12.0 135. 5 71.6
1969…----------- 131.5 304.3 57.7 68.9 4,619 1,908.2 224.5 217.4 4.8 11.9 170.7 71.4
1970…----------- 121.1 309.3 60.9 67.5 4.562 1,977.5 178.1 240.0 3.9 12.6 147.1 77.6
1971 -- - 118.0 313.2 60.8 66.4 4,469 2,045.7 211.0 245.0 4.6 12.4 178.8 78.2
1972------------ 138.8 312.8 60.6 65.5 4,387 2,111.9 220.8 246.6 4.9 12.1 159.1 78.8
1973 -176.8 323.0 71.5 64.7 4,376 2,188.5 187.8 246.4 4.3 11.7 106.2 76.3
1974 -145.3 348.0 59.7 65.5 4 263 2,266.5 258.3 270.0 5.9 12.3 177.8 77.6
1975 - - 140.0 370.0 55. 7 67.2 4 190 2, 362.3 213.0 274. 2 5.0 12. 1 152. 1 74. 1

I Shipments for farm use. For 1966-74, data are based on retail sales of agricultural wheeled I As of December 31.
tractors (excluding imports) and do not include deliveries of agricultural tracklaying tractors. About a U.S. data estimated. U.S.S.R. delivery data given; other U.SS.R. data estimated.
11600 of the latter went to agriculture in 1965 and pr9bably snaller quantities In subsequent yearq.
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TABLE 6,-U.S.S,R,: EXPORT OF TRACTORS

[in unitsi

Communist countries Non-Communist countries
Eastern Indus- Less de- Un-Year Total Total Europe I Cuba Other Total trial velopsd designated

1960-------- 18, 887 15, 824 12, 149 601 3, 074 3, 063 522 2, 539 21961-------- 16, 136 12, 757 10, 141 1,468 1,148 3,379 350 3,006 231962-------- 12, 351 10, 569 8,296 1,025 1,248 1,782 66 1,716 01963-------- 23, 109 18, 105 13, 787 2,996 1,322 5,004 331 4,655 181964-------- 21,010 15,831 11,807 3,168 856 5,179 156 5,005 181965-------- 21, 867 16, 817 9,814 5,475 1,528 5,050 569 4,442 391966--------21, 435 16, 504 11, 161 2, 770 2, 573 4, 931 1, 058 3, 809 641967-------- 23, 378 16, 838 10, 370 4,444 2,024 6,540 1,854 4,611 751968-------- 27, 275 19, 709 13, 077 4, 619 2,013 7, 566 1,920 5, 613 331969--------30, 709 19,050 12,9825 4,862 1, 263 11,659 2,234 9,372 531970--------28, 269 21, 163 15, 225 4,171 1,767 7,106 1,534 5,518 541971--------27, 520 21, 026 14, 784 3,893 2, 349 6,494 1,408 5,047 391972--------27, 750 20, 891 14, 981 3,454 2,456 6,859 1,923 4,872 641973 - 33 Yugoslava, 33820 25,i095 17, 507 4 002 3,586 8,725 4,100 4,570 551974--------40, 274 31, 782 23, 590 3', 686 4,506 8,492 5, 128 3, 364 01975--------38, 719 27, 916 20, 194 4,494 3, 228 10,803 6, 377 4, 091 335

Excluding Yugoslavia, which imported 17, 796 Soviet tractars during 1960-75,
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Meeting in the Kremlin in early 1976 for the 25th Party Congress,
the leadership of the Soviet Communist Party could look back with
both pride and frustration on the fruits of its policies affecting the
welfare of the population over the preceding quarter century. The pe-
riod (1950-1975) was one of relative peace and quiet, witnessing none
of the upheavals of the preceding 25 years-the advent of central plan-
ning, the collectivization of agriculture, the political purges, World
War II with its catastrophic loss of life, property and production in
the economy. Even with restored output by 1950, the population had
benefited little from the advent of socialism. Per capita consump-
tion was not much above the level of 1928 or 1913, and the goods and
services provided were primitive and inferior in mix and quality,
even for a semi-developed country. The subsequent quarter century
has brought great progress, particularly in quantitative terms. By
1975, the level of living of the Soviet people was more than double
that of 1950 and had gained significantly relative to industrialized
countries of the West. Qualitative gains were much less spectacular.
Rapid quantitative progress has revealed, as well as helped to pro-
duce, serious consumer-related problems, which seem to defy solution
within a system of centrally-planned socialism.

This paper will consider: (1) the record of progress during 1950-
1975, as measured by revised indexes of real per capita consumption of
goods and services; (2) the concomitant changes in money incomes
from work and in state welfare programs; (3) the problems arising
from these consumption and income policies and the current difficulties
in managing the consumer sector of the economy; (4) the inherent
systemic dilemma and the policy options facing the political leader-
ship.

I. CONsum oN-Tim REcoRD

The consumption indexes on which the following discussion is based
are revisions of indexes given in the JEC volume, Soviet Economic
Prospects for the Seventies, published in 1973. The principal changes
are: (1) use of 1970 base-year weights instead of 1968 weight; (2)
substitution of several quantity series for deflated retail sales; and
conversely, (3) replacement of a small, unrepresentative, quantity
sample of consumer durables with a broader series representing de-
flated retail sales of all consumer durables and other miscellaneous
household goods. The net effect of these and lesser changes is to reduce
the growth of total consumption by 0.4 percentage points per year
during 1951-71; the greatest impact was on consumer durables, where
growth was reduced by 2.5 percentage points annually. The consump-
tion index is a base-year weighted index of a number of individual
series for goods and services. The sample underlying the index is
approximately 95 percent complete. Thus, quantity changes are rep-
resented quite completely, and quality change is accounted for in
those cases where reliable data are available.

A. Overall

During the period 1951-75-the Fifth through the Ninth Five-Year
Plans-per capita consumption of all goods and services increased
about 2.6 times, an average annual rate of 4 percent. The relevant data
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are presented in summary form in Table 1. Progress was uninter-
rupted but quite uneven, with the greatest gains Being made during
the 1950's. After relatively low, rates of growth during the early 1960's,
per capita consumption accelerated in the late 1960's, only to be fol-
lowed by another slowdown during the early 1970's. Poor agricultural
performance was the main cause for the slowdown in consumption in
both 1961-65 and 1971-75. The slowdown affected all categories of
consumption except household services. In contrast to the pre-war
years, consumption of goods and household services rose more rapidly
than communal consumption (state-provided education and health).
Despite such rapid progress, per capita consumption in the U.S.S.R.
is still only about one-third of that in the U.S. and well behind that
of Western Europe. The disparities are even greater when allowance
is made for the inferior quality and limited assortment of Soviet
goods and services.

Evidently, the Soviet leadership is contemplating relatively slow
gains in per capita consumption over the next few years. The quanti-
tative goals set in the Tenth Five-Year Plan (1976-80) imply growth
at about the same rate as in 1971-75. In view of the tautness of thisplan, poor, harvests would jeopardize even this modest improvement
in levels of living.

TABLE 1.-GROWTH OF PER CAPITA CONSUMPTION IN THE U.S.S.R., 1950-75

Indexes (1950=100)

1950 1955 1960 1965 1970 1975

Total consumption 100.0 129.3 159 2 180.5 226.8 264.9Household 100.0 130.3 161.8 182.4 231.5 270.8Goods 100.0 131.4 163.8 181.4 229.4 266.1Food 100.0 125.6 144.3 159.1 189.4 210.0Soft Woodso. 100.0 142.6 212.8 232.7 320.5 367.0Durables
and mis-
cellane-
ous 100. 0 223.3 382.7 473.7 751.9 1,196. 2Services 100.0 121.9 148. 6 188. 5 245.7 303.2Communal 100.0 124.0 142.7 169.9 198.0 228.7Education 100.0 115.6 125.2 160.9 188.2 222.4Health 100.0 139.5 174.4 185.9 215.1 239.4

Average annual rates of growth

1951-75 1951-55 1956-60 1961-65 1966-70 1971-75
-Total consumption 4.0 5.3 4.2 2.5 4.7 3.2Household 4. 1 5.4 4. 4 2.4 4.9 3.2Goods 4.0 5.6 4.5 2.1 4. 8 3. 0Food 3.0 4.7 2.8 2.0 3. 5 2.1Softgoods. 5.3 7.4 8.3 1. 8 6.6 2.7Durables

and mis-
cellane-
ous 10.4 17.4 11. 4 4.4 9.7 9.7Services ------ 4.5 4.0 4.0 4.9 5.4 4.3Communal 3.4 4.4 2.8 3.6 3.1 2.9Education 3.2 2.9 1.6 5.1 3.2 3.4Health 3.6 6.9 4. 6 1.3 3.0 2.2

Source: App. A, table 1.
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B. Food

Although it is the slowest-growing category, per capita food con-
sumption has more than doubled in real terms during the past quarter
century. Year-to-year gains have varied widely, depending on the size
of the harvest. In addition to quantitative gains, the quality of the
diet has improved markedly in a direction typical of developing coun-
tries-more meat, milk and vegetables and less bread and potatoes.
As shown by the data in Table 2, the average person ate over twice as
much meat in 1975 as he did in 1950, when consumption of meat was
even below what it was in 1913. Per capita consumption of fish and
vegetable oil also doubled, while that of eggs, sugar and fruit more
than tripled. In contrast, per capita consumption of potatoes was half
what it was in 1950, and consumption of grain products has declined.
Even so, the average Soviet citizen still gets about half his daily cal-
ories from bread and potatoes and eats less than half as much meat
as do his counterparts in the U.S. and Western Europe. Moreover, in
1975, consumption of bread and potatoes still exceeded the "rational
consumption norms" established by Soviet statisticians for long-range
planning purposes by over one-filth, and consumption of meat, milk
and eggs was below these norms by over one-quarter.' Only for sugar
and vegetable oil were the norms exceeded.

Influenced, perhaps, by the crop failure in 1975, Soviet planners
have scheduled a growth in food consumption in 1976-80 at the low
rates realized during 1961-65 and 1971-75. As a consequence of short-
ages of feed and distress slaughtering of animals, per capita consump-
tion of meat will probably decline in 1976, perhaps by as much as
one-quarter. However, the plan emphasizes continued improvement
in the quality of the diet over the 5-year period as a whole. Barring
another series of crop disasters, the Soviet Union should be able to
meet or even exceed the modest planned goals for food consumption,
with the exception of meat.

TABLE 2.-PER CAPITA CONSUMPTION OF MAJOR FOODS, 1950, 1960, 1970, AND 1975 1

[Kilograms per year]

1950 1960 1970 1975

Meat and meat products, including fat 26.0 40.0 48.0 58.0
Milk and milk products - 172.0 240.0 307.0 315.0
Eggs (units) 60.0 118.0 158.0 215.0
Fish and fish products 7.0 9.9 15.4 16.8
Sugar -11.6 28.0 38.8 40.8
Vegetable oil 2.7 5.3 6.8 7. 9
Potatoes -241.0 143.0 130.0 120.0
Vegetables and legumes -51.0 70.0 83.0 87.0
Fruits and berries 11.0 22.0 35.0 37. 0
Grain products 172.0 164.0 149.0 142.0

'Although the U.S.S.R. Central Statistical Administration states that It calculates per
capita consumption of food products from an overall production-consumption balance.
doubt exists as to the reliability of levels of consumption in the Individual series (see
Appendix A, p. 642). At the same time, the trends depicted are consistent with independ-
ently constructed balances.

Sources: Narodnoye khozyaystvo SSSR, 1922-72, p. 372, SSSR v tsifrakh v 1975 godu, p, 202.

The norms cited In this paper are given in Philip Weltzman, 'Soviet Long-term Con-
slimption Planning: Distribut on According to Rational Need," Soviet Studies, Vol.
XXV1. No. 3, July 1974, pp. 305-322.
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C. Soft Good8

Per capita consumption of soft goods expanded about four-fold dur-
ing the past 25. years. Gains were nearly twice as great during the
1950's as during subsequent years. This group includes clothing, shoes,
haberdashery, fabrics and a wide variety of other soft goods, ranging
from soap to publications. Factory-made clothing has been rapidly
displacing home-sewn garments, resulting in a slowing growth in con-
sumption of fabrics and rapid growth in outlays on ready-made gar-
ments. The average person now buys three pairs of shoes per year, com-
pared with only one pair in 1950, and the U.S.S.R. has now met the
"rational norm" established for consumption of this item. The quality,
style and variety of soft goods have also improved markedly, even
though they still appear shoddy and drab by Western standards. Im-
ports of these goods in recent years have added quality to the ward-
robe of consumers affluent enough to pay the high prices fixed for them
or having the credentials to purchase them at low prices in special
stores not accessible to the general populace.

The goals established for the textile and clothing industries in the
Tenth Five-Year Plan imply a planned growth in per capita consump-
tion of soft goods at the relatively low rate achieved during 1971-75.
The plan emphasizes that a concerted effort is to be made to upgrade
the level of quality, style and fashion in clothing and shoes.

D. Durables and Miscellaneous Cood8

In 1950, a consumer durable goods industry was almost non-existent
in the U.S.S.R., and sales of durables and miscellaneous common
household items represented only about 5 percent of total retail sales
of non-food goods. A quarter century later the U.S.S.R. had developed
sizeable capacities to produce ordinary durables such as sewing
machines, washing machines, refrigerators, furniture, radios and
TV's, and had established belatedly a moderate-sized passenger car
industry. Sales of such durables in 1975 comprised about one-fifth of
total sales of non-food goods. Overall, per capita consumption of dur-
ables and miscellaneous goods increased twelvefold during 1951-75, an
average annual growth of 10.4 percent. Although most Soviet con-
sumer durables are of poor quality and obsolete design by modern
standards, ordinary durables, nonetheless, are becoming a feature of
most Soviet households. Indeed, some families now own two or more
of some durables. 2 Automobiles are a striking exception, since only
about 4 of every 100 families owned one in 1974 3-the consequence of
the government's long delay in deciding to produce cars for sale to the
population in large quantities. Table 3 provides data showing the
change in household stocks of major consumer durables over the past
15 years; data for 1950 are not available, but stocks must have been
insignificant.

By far the largest gains in consumption of durables took place dur-
ing the 1950's, when explosive growth occurred in production of wash-
ing machines, refrigerators, vacuum cleaners and television sets from
very low levels. Subsequently, growth in sales of such conventional
durables slowed greatly, but after 1970 the number of automobiles sold
at retail rose over eight-fold-from 123,000 to 924,000; their sales
probably approached 4 billion rubles in 1975. The Tenth Five-Year

'Sovetskaya torgovlya, No. 5, 1970, p. 16.
'P. A. Lokshn, Spros, proizvodstvo, torgovlya, Moseow, 1975, p. 211.
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Plan provides for output of major consumer durables (other than
cars) and miscellaneous household goods to increase at about the same
rate as was achieved in 1971-75. Judging from this evidence and the
leveling off of the production of automobiles, it appears that per
capita consumption of consumer durables will expand somewhat less
rapidly in 1976-80 than in 1971-75. At the same time, the plan calls
for continued upgrading of the quality and servicing for durables,
shifts in mix toward more modern designs (e.g., self-defrosting refrig-
erators) and introduction of new products, such as air conditioners and
video tape recorders.

TABLE 3.-HOUSEHOLD STOCKS OF CONSUMER DURABLES, 1960, 1970, AND 1975'

[Units per 100 familiesl

1960 1970 1975

Watches and clocks -.------------------ 286 346 457
Radios and phonographs - ---------------------- 46 72 78
Television sets ----------------- 8 51 74
Cameras -18 27 27
Bicycles, motor bikes and mopeds -------------- 39 50 54
Motorcycles and motorollers ---------- 4 7 8
Vacuum cleaners -------------- 3 12 19
Sewing machines ----- ----------- 35 56 61
Refrigerators -4 32 62
Washing machines --------------- 4 52 65

'During-tho 1960's, data on stocks of durables appeared to reflect simply the sum of production divided
by population. This no longer is the case; retirement rates seem to be incorporated, to some extent at least,
as the following tabulation shows:

Stocks of selected durables in 1975, units per
1,000 persons

Television Refrigera- Washing Vacuum
sets tors machines cleaners

I. Officially reported 216 179 188 5
2. Sum of production 1948-75 divided by

Midyear population- 300 209 201 92

Note: We suspect, however, that the retirement rates may not be adequate; thus, true household
Inventories may be smaller than reported.

Source: Narodnoye khozyaystvo SSSR, 1922-72 p. 373. SSSR v tsifrakh v 1975 godu,p. 204.;

E. Homsing and Personal Service8

Per capita consumption of services tripled during 1951-75, and in
contrast to all other major categories grew more rapidly in the 1960's
and 1970's than in the 1950's. This group consists of housing, utilities,
personal transportation and communication, repair and personal care,
and a variety of recreational and cultural services paid for by the
population. Personal transport and communication services grew most
rapidly over the period, expanding over fivefold. In contrast, the total
housing stock rose by only 75 percent, reflecting an increase in per
capita living space in urban areas from 4.7 square meters in 1950 to
8.1 square meters in 1975 and somewhat larger gains in rural areas.
The majority of urban families now have their own apartments, a
great gain over earlier years, when most urban families shared kitchen
and bath facilities with several neighbors. All housing now has elec-
tricity, and the use of gas is growing rapidly. Despite these visible
gains, Soviet housing remains crowded, drab and monotonous and
represents an area of great consumer frustration and relative neglect.'

4 By the end of 1975, according to the Ninth Plve-Year Plan, approximately three-
quarters of all urban famies were supposed to lIve In separate apartments, compared
with 40 percent In i940. Voprosy ekonomiki, No. 5, 1972, p. 24. Evidently, this goal was
not met. That housing Is a major sore point for consumers Is indicated by a recent survey
showing that 56.9 percent of those questloned were dissatisfied with their housing condi-
tions, Ekonomicheskiye nauki, No. 5,1974, p. 27.
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Among the remaining services, repair and personal care services in-
creased scarcely at all on a per capita basis until about 1963-64, when
the government launched a major program to expand state-run service
facilities of all kinds. Nonetheless, expenditures on such state services
were a mere 26 rubles per capita in 1975. By all accounts, their poor
quality continues to remain the basis for a flourishing private sector.

According to the Directives for the Tenth Five-Year Plan, a contin-
ued rapid rate of expansion of the entire services sector is planned, al-
though evidently at much lower rates than in the preceding decades.
If urban housing goals are met-something never accomplished in the
past-per capita living space will still not have reached the minimum
norm for health and decency established by the Soviet government
in 1928. A slowdown in the growth of state-provided repair and per-
sonal care service facilities also is in prospect, although their quality
is supposed to improve.

F. Communal Serviee8

Government outlays on education and health services more than
tripled over the past quarter-century, representing a growth in real
per capita expenditures of 3.4 percent annually. Such expenditures
now account for about 7 percent of gross national product, a large
share for a country at the Soviet level of development. The two sectors
have expanded at similar rates, and both have experienced reduced
growth rates since 1965, a result consistent with slowing population
growth. In education, this substantial effort has resulted in an increase
in the median number of years of schooling of persons aged 16 years
and older from 5.0 years in 1950 to an estimated 7.7 years in 1975.5 The
goal of a universal, ten-year (high school) education is close to being
realized. The large-scale investment in higher education is evidenced
by the fact that 84 out of every 1,000 persons working in 1975 had
completed college. and an additional 667 had some college or secondary
specialized education; in 1959, the corresponding figures were 33 and
400.6

In health, the Soviet effort is reflected in reductions in general and
infant mortality rates to levels that compare favorably with those of
Western industrialized countries. According to Soviet statistics, the
number of doctors per 10,000 population rose from 14.6 in 1950 to 32.6
in 1975. and the number of hospital beds per 10,000 population rose
from 56 to 118 during the same period.1 By all accounts. the quality
of health care varies greatly among regions and is far better in cities
than in rural areas and for elite groups than for the general popula-
tion. Although the quality of both personnel and facilities may be poor
by Western standards, the U.S.S.R. has developed a generally ade-
nnate public health system available to everyone without direct charge.
The costs of such an extensive system have been kept low mainly by
fixing low waives for health service personnel.

The Directives for the Tenth Five-Year Plan outline the planned
achievements in education and health during 1976-80. Educational ad-

^ Ann S. Goodman and Murray Feshbach, "Estimates and Projeeftonq of Fduentionnl
Attanment in tbe U.S..R.." TT.S: Bnrpnu of the Census, International Population Reports
Series P01. No. 10. December '067, p. 17.

8 Narodnoye kbozyaystvo 51R v 1974 Yoden. n. 42.
7Nrodnoye khozyaystvo SSSSR. 1922-1972, p. 37S. SSSR p tslfrakh v 1975 godu,

p. 207.
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vance apparently is planned to proceed about at rates of the recent.
past, with much emphasis to be placed on vocational training and up-
grading of skills. In health, the quality of service is to be improved,
and the number of hospital beds is to increase by about 10 percent,
compared with about 25 percent during 1971-75.

II. PEIrSONAL INCOMES

Along with rapid growth in quantities of goods and services con-
sumed, the past quarter century has brought remarkable changes in the
growth and structure of personal incomes. First of all, money incomes
have increased steadily and rapidly. Table 4 and appendix B present
the available data on disposable money incomes. In considering these
data, it should be noted that they understate total current money
incomes by several percent,8 because of the absence of data on such
incomes as prisoners' wages, various kinds of money payments not
included in the regular wage fund, receipts from sale of property
and from private nonagricultural activities, and others. Per capita
reported money incomes quadrupled during 1950-1975, rising some-
what more rapidly than per capita retail trade and household services
(3.7 times). Incomes grew more rapidly during the 1960's (6.5 per-
cent annually) than during the 1950's (5.2 percent annually). A cut-
back in growth to 4.9 percent annually was registered in 1971-75.

TABLE 4.-GROWTH OF MONEY INCOMES AND OUTLAYS PER CAPITA, 1950-75

fln rublesi

Money outlays Money outlays on
Disposable money on goods and goods and services

incomes I services' and savings

1950 -220. 5 226.2 227. 7
1955 -282.8 287.5 290.2
1960 -366. 1 406.3 410.2
1965 -492.9 499. 1 512.2
1970 -685. 1 696.3 730.0
1975 -871.6 842. 1 889.6
Average annual rates of growth:

1951-55 -5. 1 4.9 4. 9
1956-60 -5. 3 7.1 7.1
1961-65 -6. 1 4 2 4. 4
1966-70 -6. 8 7.0 7.3
1971-75 -4.9 3.9 4.0

' Taken from app. B, tables 1-3.
2 Soviet -reported retail trade (less estimated sales to institutions) and outlays on household services included in the index

for services described in app. A. It is assumed, as Soviet sources claim, that pricechanges for services were negligible. The
population's outlays on education and health are not included, because they cannot be estimated accurately over time. They
are small, in any case. Only expenditures in legal markets are included.

a Retail sales to the population plus the increment in the population's deposits in savings banks as reported in Soviet
statistical handbooks.

To the extent that one can judge from the incomplete data, both
for incomes and for outlays, shown in Table 4, the Soviets have had an
uneven record of performance in their efforts to match the growth of
money incomes with equivalent growth in the supply of goods and
services. The most successful periods seem to be 1951-55 and 1966-70.
The record for 1956-60 and 1961-65 is greatly affected by events in
1960, when an unusually large increase in retail trade occurred, prob-

s Abraham S. Becker. Soviet National Income 19589-1964. RAND R-464-PR. August
1969, p. 76. Central Intelligence Agency, U.S.S.R.: Gross National Product Accounts,
1970, A (ER) 75/76, November 1975, p. 25.
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ably because people feared that the currency devaluation announced
for 1961 would be confiscatory. Evidently, there was dishoarding of
cash in that year. For the decade 1956-65, reported money incomes and
purchases of goods and services grew at about the same rate. Rising
incomes, along with failure to match their growth with desired goods
and services and severely limited access to consumer credit, has re-
sulted in growth of per capita deposits in savings banks from a mere
10.3 rubles in 1950 to 357.4 rubles in 1975. Additional savings have
taken the form of purchases of private and cooperative housing and
purchases of state bonds, but these are small compared with savings de-
posits, at least since 1955, when compulsory purchase of state bonds
was discontinued.

The rise in money incomes has been spread quite unevenly among
major groups of the population. Nonagricultural workers experienced
a growth in average annual money earnings of 3.1 percent annually.
Average wages increased nearly twice as fast during the 1960's as dur-
ing the 1950's. In the latter period the growth in earnings reflected
mainly rising productivity and a higher level of skill and education
of the labor force. Also, in this period the workweek was reduced by
one-sixth, a major wage reform was carried out in the industrial
sector, and the minimum wage was raised substantially. In the 1960's,
the minimum wage was again raised-from 20-30 rubles per month
to 40 rubles and then to 60 rubles per month. The wage reform along
with large increases in wage levels was extended to the long-neglected
service sectors. During the latter half of the decade, average wages
were raised significantly as a result of increased bonuses paid from
profit-based incentive funds established by the general economic re-
form launched by Kosygin in late 1965. The acceleration in the growth
of money earnings, along with an even greater increase in the level
of savings deposits, led to a policy of severely restricting the expendi-
ture of incentive funds in 1971-75. Another round of wage reforms was
launched and reportedly completed in the so-called "productive" sec-
tors; it involved an increase in the minimum wage to 70 rubles per
month, establishment of new wage scales and tightening of work
norms, and increases in regional and other such pay differentials. Sub-
stantial wage increases were also made for major groups of workers
in education and health.

Throughout the entire period, money wages of agricultural workers
increased over three times as fast as wages of nonagricultural workers.
In part, this spectacular growth reflects the monetization of the collec-
tive farm sector. In 1953, only about 40 percent of total wages paid to
collective farmers by the farms was paid in cash; the rest was paid in
kind. By 1973, nearly all wages were paid in money.9 As a result of this
change, the large rise in agricultural procurement prices, and a deli-
berate policy of gradually raising collective farm wage rates to the
level of state farms, money wages of collective farmers increased at an
average annual rate of 13.6 percent during 1951-75. At the same time,
wages in state agriculture were raised more rapidly (4.9 percent an-
nually) than wages of all other state employees (3.1 percent annually).
The growth of average money wages for both groups combined was
more rapid during the 1950's than during the 1960's, with a pronounced

0 P. A. Lokshin, op. clt., p. 9.
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slowdown occurring in 1971-75. The data for the several groups of
workers in the labor force are shown in Table 5.

TABLE 5-AVERAGE ANNUAL MONEY WAGES OF AGRICULTURAL AND NONAGRICULTURAL WORKERS, 1950-75

(In rublesl

Nonagricultural All agricultural State agricultural Collective
workers I workers ' workers 1 farmers i

1950- 830.1 89.57 459.6 42.8
1955 927.8 208.81 559.2 123. 4
1960-------------------- -1, 008. 4 330890 645.6 221. 5
1965----------------- 1,190.5 614.40 900.0 483.1
1970 1 490. 8 961. 42 1 212.0 825.9
1975… 1780. 7 1,225.79 1,528.8 1,027.8
Average annual rates of growth:

1951-55 2.2 18.5 4.0 23. 6
1956-60 -1. 7 9.7 2.9 12.4
196145 3.4 13.2 6.8 16.9
1966-70 4. 6 9.4 6.1 11.3
1971-75 -3.6 5.0 4.7 4. 5

I Total wage bill for all state employees less the wage bill for state agriculture. Employment and average wages are
reported in th a nnual statiotical handbooks.

2 Average annual wages of workers in state and collective farm agriculture weighted by their respective employment.
a Averags wages are reported in the annual statistical handbooks and for 1975 In SSSR v tsifrakh v 1975 godu,p. 180.
4 Average wages are calculated by dividing total wage payments to collective farm members given in app.8 table 2,

by average ansoal employment estimated by Murray Feshbach and Stephen Rapawy, "Labor Constraints in the Five-
Year Plan." in Joint Economic Committee, Setiet Economic Prospects for the Seventies, Washington, 1973, pp. 520-521.

The increase in total agricultural incomes, however, was much less
rapid than indicated by changes in wages alone. Agricultural families
obtain a substantial share of their total real incomes from consump-
tion-in-kind and from sale of products from their ownI private farming
activity (private plots). These sources are a larger share of the
total incomes of collective farmers than of state farm workers. When
net household incomes from sale of farm products are added to farm
wages and the farm labor force adjusted to include employment in
private agricultural activities, the growth of average money incomes
during 1951-75 is reduced to 8.1 percent annually, over twice as fast
as average money incomes of nonfarm workers.

With respect to consumption-in-kind, the evidence points unmis-
takeably to a steady decline in its share in total farm household in-
comes. One'Soviet source reports that in-kind incomes (including in-
kind payments from collective farms) comprised 15 percent of the
total personal consumption fund in 1950, 12 percent in 1960, and about
8 percent in 1973.10 From this information, coupled with available data
on farm and non-farm money incomes, it can 'be estimated that average
farm incomes were 41 percent of non-farm incomes in 1950, 64 percent
in 1960, and 86 percent in 1973. These are surely maximum ratios, since
they attribute all consumption-in-kind and money earnings from the
sale of farm products to farm households, whereas urban households
obtain small incomes from these sources also. Another calculation
based mainly on family budget data in Soviet statistical handbooks
produced an estimate that average annual farm incomes were 57.4 per-
cent of non-farm incomes in 1960 and 74 percent in 1970.11 Whatever
-the "true" figures may be, the term "revolution"' is certainly appro-

20 Ibid.
' Gertrude E. Schroeder, "Consumer Goods Availability and Repressed Inflation In the

Soviet Union." in NATO. Directorate of Economic Affairs. Economic Aspects of Life In
the U.S.S.R.. Brussels. 1976, p. 45. For a recent study of form inomes see-0Karl-Erigen
Wadekin. "Income Distribution in Soviet Agriculture,' Soviet Studies, Vol. XXVII, No. 1,
January 1975, pp. 3-26.
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priate to describe the large rise in farm incomes over the past 25
years, both absolutely.and relative to non-farm incomes.'2

According to the Directives for the Tenth Five-Year Plan, the
growth of money incomes is to continue, but at slower rates than dur-
ing the Ninth Five-Year Plan. Wages of the state labor force (agricul-
tural and nonagricultural) are scheduled to rise 16-18 percent, and
wages of collective farmers are to rise by 25-27 percent. Thus, the
trend toward narrowing of income differentials between farm and
non-farm workers will continue. The minimum wage of 70 rubles per
month, along with related changes in wage and salary rates. is to be
completed in the service sectors, and a new round of increases in the
minimum wage is to be started.

Another major development affecting the level of personal incomes
is the rapid rise in transfer payments, which increased over 6 times
during the past 25 years. These payments consist mainly of state pen-
sions, various kinds of welfare benefits and stipends for students. In
1950, pension and welfare payments amounted to a mere 19 rubles
per capita; in 1975 they amounted to 123 rubles. Their growth has
been far more rapid than the growth in wages, reflecting not only
gradual aging of the population and increasing wages (to which pen-
sions are tied), but also large increases in minimum pensions and li-
beralization of other welfare programs. In the mid-1950's, a major
reform raised pensions and disability benefits, liberalized eligibility
requirements, and set minimum pensions of 20-30 rubles per month.
During the 1960's, a formal system of pensions for collective farm-
ers was established, patterned after the system for state employees
and partially financed by the state budget. During 1971-75, pensions
and benefits for various categories of workers were further increased,
eligibility rules for collective farmer pensions were liberalized, and
(in 1974) a system of family allowances for low income families was
introduced. In 1972, stipends for students were increased by 25 per-
cent. The Tenth Five-Year Plan provides for further improvement
in pension and welfare programs, including increases in minimum pen-
sions, for both state workers and collective farmers. Apparently, no
major program changes are planned, however. since the funds to be
allocated to such programs and to education and health are scheduled
to rise much less in 1976-80 (28-30 percent) than in 1971-75 (41 per-
cent).

Up to now, the discussion has concerned monev incomes alone. Con-
sideration of real incomes requires a price index that measures changes
in the cost of livin- with reasonable accuracy. The index used in pre-
viOls JEC studies to express per capita disposable money income in
real terms is a combination of the official Soviet index of state retail
pries and an index of prices on collective farm markets derived from
official data. These indexes have been severely criticized by both Soviet
and Western economists, because they do not really measure changes
in prices of goods actually sold.13 The official retail price index, by
virtue of the method of construction, is an index of prices on state
price lists, rather than an index of prices actually paid. The index is

,For a careful analysis of farmer incomes in the period 1953-1967, see: David W.
Uronson and Constance B. Krueger, "The Revolution in Soviet Farm Household Incomes
1953-19i7." In James R. Millar (ed.), The Soviet Rural Community, UrbanaI Univer-
sitv of Illinois Press; 1971. pp. 214-25S." For a critipue of ofcal Soviet price indexes see Morris Bornstein. "Soviet Price
Statistics." in Vladimir G. Treml and John P. HIardt. (eds.), Soviet Economic Statistics,
Durham, N.C., Duke University Press, 1972, pp. 355-376.
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widely believed to understate real price changes,' especially in recent
years. Lack of data precludes independent.construction of a substitute
price index from sample price and quantity data. A -

To provide an alternative to the official index and to give some idea
of what actual price changes might have been, an "alternative" index
was calculated; it is the price index that is implicit in a comparison of
indexes of goods sold in the retail trade network in constant and in
current prices. More specifically, an index of consumption of purchased
goods in constant prices was derived from the index of consumption
of goods shown in Appendix A, Table 1, by deducting consumption in
kind in constant prices from the index for food and then combining
the resulting index for food with the indexes of soft goods and dur-
ables. The index in current prices is derived from total retail and
collective farm market sales regularly reported in Soviet statistical
handbooks. The implicit price index resulting from comparison of these
two indexes is shown for benchmark vears in Table 6. A more complete
explanation of the methodology is given in Appendix B. The two
indexes behave rather differently: .whereas the official index is nearly
flat after 1955, the "alternative" index rises steadily but at a slow
average annual rate of 1.3 percent.

TABLE 6.-GROWTH OF REAL PER CAPITA DISPOSABLE INCOME USING ALTERNATIVE
CONSUMER PRICE INDEX, 1950-75

Price Indexes
Real per capita disposable

Per capita personal Official "Alternative" money income (rubles)
disposable money

income (rubles) (A) (B) (A) (B)

1950 -220.49 100.0 100.0 220.49 220.49
1955 -282.77 74.7 83.4 378. 54 339.05
1960 -366.08 75.1 87.2 487.46 419.82
1965 -492. 90 75.8 93.4 650.26 527.73
1970 -685.13 75.4 99.6 908.66 687.88
1975 871. 56 75.8 108.0 1,149.82 807.00
Average annual rates of growth:

1951-55 -5.1 … 11. 4 9.0
1956-60 - 5. 3 - - 5.2 4.3
1961-65 -6.1 - -6.0 4.7
1966-70 -6. 8- 7.0 5.4
1971-75 -4.9 - -4. 8 3.2
1951-75 -5:7 6.8 5.3

The alternative price index has shortcomings in that: (1) its cov-
erage, although very close, is not identical with the coverage of of-
ficially reported retail sales; (2) it is derived from a sample. index,
even though coverage is nearly complete; (3) it includes several com-
ponent indexes which are themselves based on retail sales deflated by
the official price indexes. Nonetheless, the "alternative" index is be-
lieved to be a more accurate measure of real price changes of goods
actually purchased than is the official index. If anything, it understates
the increase in prices. Its movement accords with the mass of anecdotal
evidence that points to a downward bias in the official retail price in-
dcex. Neither index. of course, takes account of the price increases that
result from such phenomena as disappearance from the market of low-
priced types of a given product and their replacement with higher-
priced goods without a commensurate increase in quality."

1 For an emicree's discussion of the many ways in which hidden price increases have
occurri'd in the U.S.S.R.. see: A. I. Katsenellenboigen, "Disguised Inflation in the Soviet
Union," In NATO, Economic Directorate. Economic Aspets of Life in the U;S.S.R.,
Brussels, 1976, pp. 101-109.
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As shown in Table 6, real per capita disposable money incomes grow
quite a bit more slowly, when the "alternative" consumer price index
is used as a deflator than they do when the official retail price index is
used. During the entire period 1951-1975, the former shows a less than
fourfold growth, compared with a more than fivefold growth shown by
the latter index. The former increases more slowly than the latter in
all periods, with the differences being greater in more recent years.
The index of real per capita incomes using the "alternative" deflator
is also more consistent with the independently-constructed index of
real per capita household consumption shown in Table 1. The former
still increases more rapidly for various reasons, the principal ones
being the rapid monetization of the agricultural sector that occurred
during the first two decades, and the rapid growth of per capita sav-
ings deposits. The consumption index, of course, takes account of the
fact that consumption-in-kind, while still a sizeable share of peasant
incomes, scarcely increased.

III. SoMrE CONSEQUENCES OF SOVIET CoNSUMPTrION AND
INCOME POLICIES

Since the early 1950's, Soviet policies in the area of consumption and
personal incomes have reflected a large-scale effort to redress in part
the gross imbalance in the economy which was Stalin's legacy. At
the same time, the leadership strove to do so with a bare minimum
of change in Stalinist arrangements for production and distribution of
goods and services. Rapid growth in quantities of basic goods and serv-
ices, along with essentially unchanged institutional arrangements over
the past quarter century, has produced a number of serious problems
in the consumer sector. The problems may be grouped in two cate-
gories: (1) those relating to provision of the mix and quality of goods
and services that people want, when and where they are wanted, and
(2) those relating to the presence of a large overhang of liquid assets
in the hands of the population. The two groups of problems are re-
lated, !as are the constraints on their solution imposed by current dogma
and institutions.

A. Problems of Quality and Mix,

By about 1960, the needs of the population for basic goods had essen-
tially been met. People had enough to eat, and the quality of the diet
had steadily improved; they also had minimum stocks of clothing and
shoes and a few common durables. With basic physical needs satisfied
and with rising incomes, the general seller's market long characteristic
of the Soviet consumer sector came to an abrupt end. People began to
buy selectively; they rejected goods of obsolete design and shoddy
quality.

The problem of unsaleable goods appeared first in the area of soft
goods. For example, between the end of 1960 and the end of 1965,
retail inventories of cloth expressed in days of turnover rose from
138 to 237; and the corresponding figures were 108 and 130 for clothing
and underwear, and 71 and 109 for knitwear.15 The build-up in stocks
did not occur for durables, except in the notable case of sewing ma-
chines, for which stocks rose from 45 days to 227 days. By dint of price

If Narodnoye khosyaystto SSSR v 1970 godu, pp. 593-594.
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cuts, exports and reallocation of stocks during 1965-70, the Soviets.
managed to reduce these inventories substantially. Since 1970, the
problem has again become evident, now affecting selectively both soft
goods and durables. Thus, between 1970 and 1974, stocks of knitwear
rose from 104 to 138 in days of turnover; wool cloth from 92 to 149,
leather and synthetic shoes from 79 to 144; metal dishware from 137
to 195; electrical appliances from 103 to 141.18 Judging from com-
plaints voiced in the press in 1975-76, the problem of above-norm
inventory accumulations continues to persist. The current situation,
unlike that in the early 1960's, does not involve an overall buildup of
inventories relative to sales, but rather a selective build-up in stocks
of particular goods.

In recent years, the Soviets have attempted to cope with inventory
pileups of slow-moving goods by conducting nationwide sales at
greatly reduced prices and covering the resulting losses for retail
stores with budget subsidies. There is much lament in the press over
the high cost of these sales and their only partial success. According
to a special survey, slow-moving and unpopular goods whose prices
had to be cut by 50 percent or more in order to sell amounted to 3.8
billion rubles as of March 1, 1972, and 4.2 billion rubles as of April 1,
1975, or about 13 percent of total retail stocks of non-food goods.- In
1975, prices were cut on unfashionable and shopworn goods by 59
percent; even with such steep price cuts, a "significant" share was not
sold.18 During 1971-74, the budget allocated 2.4 billion rubles to com-
pensate retail stores for losses on such sales 19 and in 1975 "over a bil-
lion rubles" were allocated for this purpose,23

At the root of this persistent problem is the chronic inability of
enterprises producing consumer goods to turn out products with the
quality, design and mix that consumers wish to purchase. Over the
past decade, the Soviet press has provided a mountain of evidence of
the poor quality of consumer goods. The following is a sample of
recent evidence: in 1974, over one-fifth of the cotton fabrics, kmtwear
and leather footwear and over one-quarter of synthetic fabrics in-
spected by trade inspectorates was rejected or downgraded; 21 in the
first half of 1975, the percentage of light industry products rejected
by trade inspectors was essentially unchanged from previous rates; 22
23-25 percent of all refrigerators inspected by national inspection
agencies in 1973-74 were defective, and in the first quarter of 1975
the share was 40 percent; 23 in 1973, the State Trade Inspectorate
scrapped 19 percent of the washing machines, 27 percent in 1974, and
14 percent in the first quarter of 1975; 24 unpopular models of vacuum
cleaners are "inundating" the stores (in the fall of 1975) ; 25 work
clothes frequently shrink 12-15 percent after the first washing; 26 in
1973, wholesale trade organizations rejected 13 percent of all clothing
and knitwear and 8 percent of all shoes; 27 in 1975, customers and

16 NarodnoVe khozyaystvo SSSR M 1974 vodu, pp. 644-645.
17 Voprosy ekonomikl, No. 2. 1976. p. 37.
Is Finansy SSSR, No. 4, 1976. p. 1.
1I Finansy SSSR, No. 8, 1974, p. 12.
20 Sovetskaya torgovlya. May 2, 1975.
n Voprosy ekonomiki, No. 2. 1976. p. 37.
n Pinansy SSSR, No. 3. 1976. p. 26.
2' Kommercheskly vestnik, No. 20, October 1975, p. 19.
20 Ihid, p. 20.
2s Ibid.
2 Pravda. February 21. 1975.
2 Planovoye khozyaystvo, No. 7, 1975. p. 124.
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stores rejected nearly 500,000 refrigerators, about 9 percent of total
output.

2 8

Some of this evidence relates not only to physical quality per
se, but also to obsolete design and fashion. Soviet industry adapts with
great delay and difficulty to changes in technology and in consumer
taste. In 1973, for example, two-thirds of the washing machines were
of the obsolete hand-wringer type.2 9 Most refrigerators are still small-
size, and in 1975 less than 10 percent of the TV sets produced were
color sets. Pants suits and platform shoes came to the U.S.S.R. several
years after they were common elsewhere.

Another problem related to product mix concerns imbalances in the
availability of complementary goods. Recent examples cited in the
press include: a plethora of cameras and acute shortages of film;
tape-recorders but no tape; lenses but no eyeglass frames; flashlights,
transistor radios, electric shavers but no batteries. The chronic short-
age of spare parts for almost everything is legendary-"Motorists
literally have to search for years to find batteries, switches and similar
parts for cars." 30 A shortage of rubber washers in Moscow results
in waste of millions of gallons of water every year.31 Tableware rarely
is available in sets, and in 1975, for example, the plans of one ministry
(the Ministry of Defense) provided for manufacture of 11.2 million
stainless steel spoons and only 1.8 million knives and forks.32 An acute
shortage of some random household items, such as meat grinders or
bread boxes, frequently creates a hue and cry in the press, which ulti-
mately results in large surpluses. Shortages of a product in particular
geographic areas and surpluses in another are common, even though
supply and demand may be balanced overall.

Press reporting on these indicators of pervasive imbalances in con-
sumer goods markets in 1975 did not differ essentially from what it
was 10-15 years earlier. The reasons for the chronic problems are the
same. First, there is the "second class" status and secondary priority
of the industrial sectors making consumer goods and of the distribu-
tion and service network catering to consumers. This situation pre-
vails, notwithstanding Party Secretary Brezhnev's excoriation of
those who treat consumer goods as a "second-class" sector.3 3 The true
status of the sector is reflected in practice in the relatively inferior
quality of materials and manpower allocated to the sector and the
relatively low wages and generally inferior social status of trade and
service jobs.

Second, incentives throughout the supplier-producer-transport-dis-
tribution chain are geared mainly to fulfilling plans for output or
other activity measured in rubles or physical units or both. The
change in labels introduced by recent economic reforms (from gross
value of output to sales) and the addition of success indicators, such
as profits and labor productivity, have not altered the fact that in
actual practice the real priority attaches to fulfilling plans for out-
put, with emphasis on physical measures. Moreover, when value indi-
cators (cost, output, profits) are indeed used to measure and reward
performance, they continue to be based on arbitrary prices set by

"8 Pravda. March 28, 1976. -.
D P. A. Lokshin. op. cit.. p. 204.
:° Voprosy ekonomiki. No. :.3 1976. p. 60.

v Soveteka ya Rossiya. February 26. 1975.
voprosy ekonornWk. No. :. 1976, p. 57.

33 Pravda, February 25, 1976.
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administrative bodies in ever greater detail. As a consequence, some
goods are "profitable" to produce and others "unprofitable", regard-
less of demand (e.g., spoons, but not knives and forks; sofas and arm-
chairs, but not kitchen chairs). Some products are "profitable" for
retail stores to sell (e.g., alcoholic beverages) and others bring losses
because of low trade markups (e.g., fish, vegetables, canned fruit,
eggs, jam, laundry soap and windowglass).34 Continu1olus tinkering
with prices and success indicators during 1965-1975 has left the basic
problems largely untouched. Although one or another abberration
may have been removed, others have been created.

Third, although management of food processing and soft goods
production.is. concentrated in the Ministries of Food and Light In-
dustries, production of durables and miscellaneous household items
is scattered among dozens of ministries. This sector has simply been
allowed to grrow like Topsy. much of it as side-line operations in enter-
prises in heavy industry. In 1975, 50 ministries and organizations
were in charge of the production of such goods, whose share in out-
put of heavy industry rose from 10 percent in 1970 to 12.4 percent in
1975.35 This period also witnessed a high-priority campaign to en-
list all heavy industry plants in producing consumer goods of one
kind or another, particularly those of the "odds and ends" variety.3 6
The result of this haphazard, campaign-style approach to develop-
ment of production capacity for household goods has been faulty plan-
ning and forecasting of demand, poor quality and mix of output, a
"poor relative" attitude toward such output, failure to develop re-
pair and service facilities parallel with output of major durables,
and a low level of specialization. In 1971, for example, 9 ministries
produced 35 models of washing machines in 35 plants, only 11 of
which were specialized.3 7

Fourth, connections among the several links in the chain from
materials supplier to producer to distributor to seller of consumer
goods are administrative or bureaucratic rather than economic in
nature. The UT.S.S.R. has not found a method for ensuring that each
link in the chain is rewarded or punished economically, depending
on whether retail customers buy or do not buy a given product. A
chemical plant making dyes, for example, cares only to fulfill its own
plan as measured by the relevant rubles or tons; it is not affected
economically by the fact that the printed cloth in which its dyes are
used fades. or the colors run after the first washing by a Moscow
housewife. For the most part, the worst that will happen is for the
plant to be roundly scolded in Pravda. Connections in the producer-
consumer chain are administrative at each stage because of the absence
of alternative suppliers. producers, distributors. and even products.
Although ultimately some feedback may occur, the mechanism is
slow and cumbersome. The system of economic contracts, "direct ties."
fines and penalties for contract violation has proved ineffective, and
the multiple tinkerings with these arrangements over the past decade
have improved matters only marginally.

M P. A. Loksbin, op. cit.. p. 228.
= Voprosy ekonomiki. No. 3. 1976, p. 51.
Se For a description of the nature of this campaign and its accomplishments, along with

the confulion and waste that it created. see: Gertrude E. Schroeder. "Consumer Prohlems
and Prospects." Problems of Communism. March-April 1973, pp. 10-24; and Gertrude
F. Schroedpr. "Consurner Goods Availability and Repressed Inflation in the U.S.S.R.,"
Ioc. cit., p. S9. Spe also Voprosy ekonomiki, No. 3, 1976; pp. 51-62.

a' P. A. Lokshin, op. cit., p. 190.
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B. Money Thcolne8, Good8 Availability and Aecummation of Liquzd
Asset8

Much attention and argument among Western analysts has centeredi
on the question of the interpretation of these facts: (1) per capita,
savings deposits have been rising over the past two decades at an.
average rate of about 15 percent annually, more than twice as fast as
both per capita disposable money incomes and per capita outlays on
goods and services; (2) by 1975, per capita savings deposits had
reached 357 rubles, over two-fifths as large as per capita disposable
income; (3) total savings deposits amounted to 91 billion rubles in,
1975, equal to 43 percent of total retail trade turnover in that year and
amounting to over 5 months' earnings for the average state wage and
salary worker. These and similar data and calculations have been used,
in particular, to suggest the presence of a sizable and perhaps growing
amount of repressed inflation in the U.S.S.R. In other words, the rapid
buildup in liquid asset holdings in the form of savings deposits is taken
to mean that people are being "forced" to save, because the government
has failed to provide the goods and services that people wish to pur-
chase at their income level.

These facts and interpretations of them involve several issues. First
of all, the true rise in consumer prices cannot be measured. While there
are published data on price changes in official markets (state retail
trade network and collective farm markets), these data have long been
suspect. As indicated in II above, the implicit price index calculated
by juxtaposing independent measures of real consumption and Soviet
retail sales in current prices shows an average annual price increase of
1.3 percent over the past 20 years. The official Soviet indexes show
almost no increase. Comparison of the two indexes suggests that a slow
rate of price increases in official markets has been hidden by a faulty
price index.

Second, by all accounts extensive "unofficial" or "parallel" markets
coexist with official markets. There is no way to measure either thee
size of these markets or price changes in them. In fact, systematic-
analysis of these markets and integration with analysis of official
markets has yet to be done. Much anecdotal evidence, including state-
ments by recent emigrees, indicates that both the level of prices and
the rate of increase of prices in unofficial markets have been much
higher than in official markets.3 8 The unofficial markets not only absorb,
spillover purchasing power from official markets, but also generate
incomes; since neither incomes nor expenditures can be measured, one-
can only say that the phenomena may or may not reflect repressed-
inflation on the macro level. However, their presence certainly reflects
the failure of official channels to satisfy consumer wants in numerous'
individual markets for goods and services.

Third, there is the question of whether the state has been able to
achieve reasonable balance between aggregate money incomes and
aggregate money expenditures, allowing for a planned growth of sav-
ings at "normal" rates that one would expect to accompany grad-
ually rising per capita inconmes, monetization of the economy, and

38 See. for example: pimityl K. Simes. "The .S.oyet Parallel Market" in NATO. Economic'
Directorate. Economic Aspets of Life in the U.S.S.R.. Brussels. 1976. pp. 91-1001
and A. I. Katseenllenboigen. "Disguised Inflation in the Sqviet Union," in I~1d., pp. 101-'
109.
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development of modern savings institutions. The data shown in Table
4, though admittedly far from definitive, suggest that fairly good
balance has indeed been achieved on the whole, better in some periods
than in others. The pattern seems to be one of ebb and flow; excess
growth of incomes in one period relative to growth in goods tends to
be met with corrective actions, either to increase the supplies in official
markets and/or to slow down the growth of incomes.

Fourth, questions arise about how to interpret the notable buildup
of savings deposits. Why do people save in the Soviet Union? Is the
savings rate abnormally high compared with other countries? Do the
accumulations indicate a rising marginal propensity to save, i.e., are
people saving a rising share of rising incomes? Since 1955, savings de-
posits have been almost the only significant outlet for savings in the
U.S.S.R.; state loans and private housing are negligible by compari-
son. Savings deposits yield current income of 2-3 percent and hence
are to be preferred to hoards, unless the populace fears confiscation.
Most important of all, probably, is the fact that for all practical
purposes, consumer credit is not available for most goods, especially
those of good quality and in high demand. Even when credit is avail-
able, required down payments are high, roughly 25 percent. Would-be
purchasers of most big-ticket items, such as furniture, appliances, and
cars, must pay cash. Credit sales amounted to only about 5 percent of
all retail sales of non-food goods in 1974. Purchasers of cooperative
housing must make down payments of 40 percent of the cost (about
2,500 rubles) .39 Since the early 1960's, at least, saving to buy appli-
ances and furniture has been stimulated by steady growth in construc-

tion of new apartments, by rapid expansion in quantities of home
appliances available, by the slow shift in their mix toward models of
more modern design, and by perennial government publicity promis-
ing more and better appliances in the future. Savings behavior in the
decade 1965-75 surely was also affected by the government's decisions
to greatly expand production of passenger cars and to allocate a larger
share of annual output for sale to the population. Between 1970 and
1975, the number of cars sold to the people rose about eight-fold. A
Zhiguli (Fiat) cost about 7,500 rubles in 1975 and had to be paid for
in cash. Finally, a substantial amount of liquid assets surely is highly
desirable to hold "just in case," in view of the chronic uncertainties as
to just when some desired article may appear in the stores or when
one's position on a waiting list may reach the top.

Although comparisons are tricky, because there are no data on cur-
rency holdings in the U.S.S.R.. the savings rate does not appear to be
Abnormally high in the U.S.S.R. Average and marginal propensities
to save have been calculated for the period 1955-75, using the data on
per capita disposable money incomes given in Appendix B, Table 1. De-
posits in savings accounts are taken to represent total saving, and the
"alternative" price index is used to express both incomes and savings
in real terms. For the period as a whole the marginal propensity to
save is shown to be 6.7 percent.4 0 The average propensity rises slowly

8D Willard S. Smith, "Housing in the Soviet Union-Big Plans, Little Action," in Joint
Economic Committee, Soviet Economic Prospects for the Seventies. Washington, 1973,
p. 412.

'° A similar result was obtained by another Investigator, using data on real per capita
incomeg for 1955-71 published in previous JEC volumes and savings data defined to
account for bond purchases and net borrowing as well as savings deposits. See Joyce
Pickersgill, "Soviet Household Saving Behavior," Review of Economics and Statistics,
Vol LVIII, No. 2, May 1976, pp. 139-147.
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from .08 percent in 1955 to 4.1 percent in 1975. There is no statistically
significant tendency for the marginal propensities to rise during the
period.

If, as suggested by such calculations as these, saving by Soviet
households out of current income is not high by comparison with other
countries, what accounts for the evident concern of Soviet planners
over the rapid buildup of total deposits, some 70 percent of which are
demand deposits.4' Soviet economists seem to be uneasy over the grow-
ing amount of what they call "postponed demand." Probably, they be-
lieve that planning is made more difficult because of uncertainty about
how much the populace may save voluntarily and what the people may
choose to do with the large absolute sums available for discretionary
use. After all, 91 billion rubles is larger than total retail sales of non-
food goods in 1974 and represents a potentially destabilizing element.
Total deposits in 1975 exceeded the Ninth Five-Year Plan target by
some 11 billion rubles. Some of the savings might fuel the so-called
"second economy", or unofficial markets not subject to planners' con-
trol. Also, the Soviet government may feel uneasy about the growing
accumulations of private wealth and the fact that possession of sizable
cash assets makes the average worker more independent of state con-
trol. And, too, the Soviets may view the accumulation of large
amounts of savings simultaneously with accumulations of inventories
of unsalable goods as indicating pervasive planning failures. Finally,
they may fear that work incentives will be adversely affected by tlie
pent-up demand, if desired goods are not forthcoming with reason-
able speed. In a word, they may believe that the people's savings are
indeed "forced" savings, at least in part.

IV. POLICY OPMIONS

Over the past quarter century, the Soviet economic system and
the policies of its leadership have produced an impressive rate of
,growth in total national product and in per capita consumption. The
success in raising levels of living quantitatively, however. has been ac-
companied by snail's pace progress in improving the population's lot in
a qualitative sense. In fact, the policy of giving people more of almost
everything has itself contributed to the urgency of- faster qualitative
gains. As it enters the third quarter century, the Soviet economy faces
the, strong likelihood of much slower economic growth in the future
and a slowing of growth in consumption as well. Continued slowdown
in the latter is implicit already in the goals established in the Tenth
Five-Year Plan, which also reasserts the traditional priorities of sig-
nificantly more rapid growth of producer goods than of consumer
goods.

Given these prospects for quantitative gains and the current set
of problems in the consumer sector, what situations mav confront the
Soviet leadership and what seem to be its poliev options. their costs,
and probable benefits? The Soviet people over the years have come to
expect visible, albeit modest. progress in meeting their -wants. Such has
been their experience since World War II. even though grandiose plans
may have been met only in part, and scheduled welfare measures mav
have been delayed.

4 Yu. M. Belugln, "Ekonomtka sberegatel'nogo dela," Moscow, 1975, p. 53.
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As long as the economy can provide, a little more food, clothing,
durables, and services each year, consumer expectations likely will be'
met insofar as quantitative gains are concerned. The Soviet people
also are accustomed to difficulties in acquiring goods and services,
chronic deficiencies of quality and mix, sporadic shortages and queues.
Along with this, they probably expect a little progress in improving
the quality and mix of products. Prospects are for more of the same.
Despite the label of the "plan of efficiency and quality" attached to the
Tenth Five-Year Plan, no big gains in these areas seem likely. Re-
peated tinkering with administrative arrangements in the past aimed
at removing these blights from the consumer scene has produced
few positive results.42 As of this writing, the outlook is for more "im-
provements" in planning and administrative arrangements along past
lines, as well as for continued frustration at the persistence of the
problems they were designed to solve. Thus, evidence of pervasive
dis-equilibria in a host of individual markets is likely to remain a
familiar part of the Soviet scene, along with a flourishing "second
economy" to provide some corrections.

Should the leadership opt to seek a substantial increase in con-
sumption and a major improvement in its qualitative aspects, it would
find itself faced with dilemmas and conflicts of priorities and shackled
by ideology. The fundamental conflict is between consumption and
growth. AS speedup in the rate of construction of housing, an infra-
structure to service the automobiles provided, and more retail trade
and service facilities would be a boon to consumers, but the substantial
resources needed to overcome past neglect in these areas would divert
labor and investment resources from growth-oriented ends. Industrial
facilities for producing consumer goods are relatively technologically
backward, and much capacity represents merely side-line production.
Large gains, both quantitative and qualitative, could be had by build-
ing specialized plants, especially for consumer durables and the nu-
merous items of ordinary household use. Such a program, however,
would claim investment resources; imports of specialized modern
plants from the West would take resources of hard currency that other-
wise could be used to purchase modern plants to produce steel, for
example. As an alternative, finished consumer goods could be imported
on a larger scale and sold to consumers with the stiff price markups now
in effect.4 3 While such a move would increase consumer satisfaction and
absorb some of the rubles that otherwise might go into savings deposits,
the requisite hard currency would have to be taken from competing
uses. Except for the last, policies involving major reallocation of re-
sources to consumption would not have quick payoffs, and any attempt
to implement them quickly might create serious disruptions in the
short-run, thus exacerbating the conflict between growth and
consumption.

42 There is much evidence on this polnt. For example. a recent opinion survey of light
indu stry managers of enterprises and department stores showed that considerably fewer
then half of them thought that the change from value of ouput to sales as a success
indicator had produced positive results in terms of quality improvement and satisfying
consnmer demand. Department store managers were much more negative than enterprise
managers. Ekonomika I organizatslya promyshlennogo proizvodstva. No. 5. 1975. pp.
107-121.

437o T973. the rnce markup on various items of cloth. clothing. knitwear and shoes
ranged from 2.7 times to 11.1 and averaged 5.5. The markup on furniture was 2.2 In 1974
and for consumer durables and related items it was (.1. These ratios were ealenlated
frfrn 0,Tta on Imports of these items In retail prices cited in P. A. rokshin. no. cit.. Pp.
1.57. 171. 191. 1nq: and in foreicr tr'dc nriceq in Vneshnapo torgovlpa SSSR Za 197S
god, p. 48-49 and Vneshnaya torgovlya SSSR 1974 god, p. 52.
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Another source of conflict is inherent in the necessity to maintain
-work incentives, if economic progress is to continue. Along with steady
increases in real consumption, the population has come to expect
-a steady, even if slow, rise in money incomes. In fact, despite much
,emphasis on "moral incentives" and socialist competition during the
Tenth Five-Year Plan, the government is basically relying on ma-
terial incentives to elicit work effort. Thus, money incomes are
scheduled to grow, albeit slowly, during 1976-80, more or less in line
with planned growth in goods and services. If past behavior prevails,
the worrisome accumulation of liquid assets in the hands of the popu-
lation will also continue. These accumulations have the potential for
-serious disruptive effects, should some crisis of confidence occur. The
government's options for dealing with this situation are not very good.
One easy method already being used to capture some of these rubles is
*to encourage the purchase of insurance. During 1971-75, net insurance
premiums tripled and in 1975 amounted to 2 billion rubles.

Taxes could be raised and bond purchases made compulsory, but
-the government as of now has committed itself to reducing taxes and
redeeming past bond issues. A change in this policy would carry great
risks of alienating the populace, to the detriment of work incentives
-and perhaps also to social and political stability. For similar reasons,
confiscation of savings accounts directly or via a currency revaluation
would not be a likely remedy.

An option that would both absorb large amounts of liquid asset
holdings and increase quantitatively measured output would be to per-
mit more private activity of various kinds. By easing restrictions on
investment in cooperative and private housing, the government could
-induce the population to take over more of the cost of building
housing and to pay the full maintenance cost as well. Surely, both
parties would be made economically better off thereby. Similarly,
,easing restrictions on private activity in providing services of all kinds
would accomplish similar ends, and would also help to convert grey
-or black markets into legal ones. Restraints on private activities in
-agriculture could be eased, a policy that has invariably yielded quick
response in output gains in the past. But official ideology militates
-against encouraging private activities. State-provided housing is
viewed as the wave of the Socialist future, and private housing is
viewed as a relic of the past. Private activities are considered an
-anachronism in a centrally planned economy where the means of
production are supposed to be state property.

Another measure that would benefit both consumers and the State
would be to raise retail prices for selected goods and services, so as
-to clear individual markets and eliminate subsidies. With present
prices, for example, there is excess demand for many foods and for
housing, along with large State subsidies to maintain these prices.
There, again, however, oft-repeated dogma stands in the way of rais-
ing prices. Low rents and stable retail prices are touted as among the
virtules of a centrally planned socialist economy. Indeed, the Soviet
people have come to expect low and unchanging prices for a variety
,of basic goods and services. Aside from ideology, the leadership must
take this expectation into account. Khrushchev's sudden hike in the
prices of milk and meat in 1962 resulted in civil unrest.

Painful though the choices may be in respect to policies designed
to raise output of consumer goods and to better manage money in-
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comes, they are probably much less so than those that attend any
serious effort to provide major qualitative improvements in the con-
sumer sector. Poor quality, mix and design of consumer goods, random.
shortages and surplusses of individual goods, queues, black and other
colored markets-all have characterized the consumer sector from the
outset of central planning. They are rooted in the nature of the sys-
tem itself and in the set of priorities persistently maintained. Even
if the secondary priority status of the consumer sector were changed,.
these qualitative difficulties would remain. Repeated attempts over
the past decade at piecemeal reform in the economy's working ar-
rangements-prices, norms, managerial incentives, rules governing:
financial and contractual matters, allocation of supplies and equip-
ment-have not altered their essential nature in any respect, nor has.
more extensive use of computers and mathematical models.

To remove the chronic malfunctions in the consumer sector, changes
would need to be made that would alter the very system itself. Since
the problems in the consumer sector are largely micro-problems, not
macro ones, a shift to the use of market arrangements in at least some'
parts of the economy should provide a solution in the long-run. Such
a sweeping change would surely create major disruptions in the short-
run, however, and would entail enormous political risks. The Party's
control over policy and resources would be greatly weakened by the
introduction of "market socialism", as would its grip on the lives of'
the population. Bureaucratic resistance to any major reforms, espe-
cially ones entailing transfer of major functions, such as price-fixing
and allocation of supplies, to markets would be unrelenting. Serious
and perhaps destabilizing conflicts within the Party leadership surely
would result. Attempts to solve consumer and efficiency problems,
merely by a shake-up in the administrative apparatus, rather than by
introducing markets, would likely do much more harm than good, as
did Khrushchev's innovations in the 1960's.

Each of the policy options discussed above is riddled with poten-
tial conflict within the political leadership, whether Brezhnev and:
company or their successors. None of the choices promises large gains
in per capita consumption without an accompanying cost in investment
and growth. An economic reform that ultimately might alleviate the'
qualitative problems could not be implemented without short-run costs'
and long-run problems of its own. Given these considerations, it is.
not surprising that Soviet leaders up to now have come down on the'
side of prudence. Treading along a familiar path may have its costs in
continued frustration of the population's desires, but such a course'
carries minimal risk of social and political upheaval. No one can say-
what future leaders may opt to do. One can be fairly sure, however,
that they will face the same difficult choices as does the present leader-
ship. Meanwhile. painful decisions can be postponed by a concerted
effort to obtain the largest possible infusion of technological aid and
consumer goods from the West on the best terms available.

APPENDIX A

ESTIMATE OF AN INDEX OF CONSUMPTION FOR THE U.S.S.R.

The following tables present the index of consumption for the U.S.S.R. in lts-
revised and updated form. The revised Index differs somewhat from that pub--
lished In JEC, "Soviet Economic Prospects for the Seventies," June 1973, p.'
396, because:
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1. the base weights and prices have been shifted from 1968 to 1970;
2. several new line items have been added; and
3. the techniques used to estimate several line items have been changed or

refined.
Table 1 presents the indexes of total consumption and per capita consumption,

by major category. Table 2 presents the component indexes in detail. Table 3
outlines the basic type of data used to derive each line. item series and gives the
weights used to aggregate them. The estimates for 1975 are preliminary and
may change substantially as new statistical material appears. The following
paragraphs provide a general description of the indexes and the underlying
data, along with a detailed explanation of the revisions.'

Limitations of the Consumption Index
Construction of an index of consumption must proceed within the limits of

Soviet data. The index therefore cannot be viewed as a precise measure of
changes in consumption between two consecutive years. Nevertheless, it is be-
lieved to be a reasonably accurate indicator of Soviet real personal consumption
over time. The basic data are fairly reliable, double counting has been reduced
to a minimum, and both the sample and the weights are adequate. At the same
time, some of the improvement in quality of goods and services that has occurred
over time can be incorporated satisfactorily.

Basic Data
Slightly over half the line items presented in the index (see Appendix Table

3) are based directly on official Soviet production series expressed in physical
units or value terms.' About one-fourth (the services sector) is based on esti-
mated expenditures, another 15 percent is based on retail sales and the re-
maining few line items are based on Soviet reports of quantities consumed. To
eliminate double counting of products at different stages of production, the por-
tion undergoing further processing has been netted out of the quantity available
for human consumption. Series based on the value of production or retail sales
in constant prices are official Soviet series, which are used in the index because
no alternative data are available. Considerable reservation attaches to the re-
liability of Soviet pricing practices and price indexes.' Finally, the Central Sta-
tistical Administration states that food consumption In kilograms is calculated
from an overall production-consumption balance and does not rely solely on
either budget survey or production data.'

The unit prices used to aggregate the production-based series are less satis-
factory. Unit prices are either retail prices (used if the product moves through
the retail channel only) or combination prices reflecting all marketing channels.
In both cases, the retail price (or part of price) is based on Moscow observations
or on official price handbooks that may or may not reflect real retail prices, but
are believed to be the best available. Prices for products consumed in-kind and
purchased in collective farm markets are taken from CIA A (ER) 75-76,
U.S.S.R.: Gross National Product Accounts, 1970, November 1975, p. 32 ff.
(hereafter GNP 1970). Although the average prices may not be exact, the rel-
ative levels-for example, between meat and fruit-are reasonably accurate.

I Detailed source notes are available from the authors on request. A full methodological
description and documentation of the index is to be presented in a forthcoming CIA
publication.

2 Production series are adjusted for foreign trade and inventory changes insofar as
possible.

5 See. for example. Rush V. Greenslade; "Industrial Production Statistics In the
U.S.S.R." in Vladlmir G. Treml and John P. Hardt feds.), "Soviet Econnmic Statistics."
Durham. N.C.. Duke Universitv Press. 1972, pp. 15.-194; and Morris Bornstein, Soviet
Priep Statistics." in ibid., pp. 355-1iW,.

'See, for example. Vestnik statistiki, No. 2, 1971. p. 60-63. At the same time, this
article points out, calculation for some products-the more pure ones such as sugar and
potatoes-is more accurate than for those products with numerous subproducts such as
meat. Balances worked out. bv us. for three of the four food series in the index that are
based on per capita consumption data indicate that the quantities are at least reasonable
and consistent with production and utilization data. The fourth seriles. flour and rroats
(grain and grain products In Russian), Is not. We believe it is understated, primarily be-
cause the budget survey is not representative of the entire population, excluding low
Income groups who tend to eat more grain products than middle and upper income groups.
Furthermore, this balance calculation Is particularly complicated because the grain and
grain products group contains 60 different kinds of grain products, all of which are con-
verted to flour equivalents with standard factors (ibid., p. 62).
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Sample

The sample, which comprises over 95 percent of consumption, includes as com-
plete a basket of goods and services in as much detail as possible from regularly
published data. It encompasses total food and durable goods consumption, total
consumption of health and education services, over 90 percent of soft goods con-
sumption, and nearly all of the major household services. The items not rep-
resented, such as matches, kerosene, and some of the lesser services, are rela-
tively unimportant. Their absence probably does not bias the index seriously.

Weights

The expenditure weights used to aggregate the component indexes-food, soft
goods, and so forth-are from GNP 1970, p. 8. About 55 percent of the price or
purchase weights used to aggregate the line items within the components are
based directly on published data in the base year. The remainder are based on
adjusted production valued at prices of the base year or on estimated total
expenditures.

General Notes on Sources

Production, per capita consumption, and retail sales data, as well as the price
indexes to deflate retail sales data, are from the annual Soviet statistical ab-
stract-Narodnoye khozyaystvo v . . . godu. Also from the abstract are data
on inventory change (wholesale and retail) used to adjust production data. For-
eign trade data, also used to adjust production data, are from the annual foreign
trade statistical abstract-"Vneshnyaya torgovlya za . . . god. Sovetskaya tor-
govlya," Moscow, 1964, and various issues of the monthly statistical journal,
Vestaik statistiki, added useful information on the distribution of some products
within a given line item category.

In order to eliminate double counting of products at different stages of pro-
duction, the portion further processed is netted out of the quantity available for
human consumption. For example, flour and sugar used in confectionery are sub-
tracted from total flour and sugar consumed, adjustment is made for canned
foods. and so on. Adjustments are based on sources such as L. V. Opatskiy, "Raz-
meshcheniye pishchevoy promyshleanosti SSSR." Moscow, 1958, V. P. Zotov.
ed., "Pishchevaya promyshlennost' SSSR," Moscow, 1967. and N. V. Vinogradov,
ed., "Ekonomika pishchevoy promyshlennosti SSSR." Moscow. 1968.

Two types of prices are applied to the production data to value those line item
series that are production based-retail and combination. Retail prices are used
for those products which move primarily or entirely through the state store net-
work; combination prices are used for those products which move through col-
lective farm market and in-kind channels as well as retail. Retail prices are
based on price observations in Moscow during 1969-71. Retail prices for fruits
and vegetables are seasonally adjusted. Combination prices are based on retail
prices (observed in Moscow during 1969-71), average collective farm market
prices and estimated in-kind prices (from GNP 1970, p. 27) and estimated prices
paid by the military. These prices are weighted by their respective shares of the
total consumed.

The component weights and estimates of expenditures on services in 1970 are
from GNP 1970, p. 8. Annual expenditures on services are estimated with the aid
of indexes to move the base weights. In some cases, such as housing where the
Index indicator is housing stock, the result is probably a reasonably accurate
reflection of true expenditures. In other cases, however, such as recreation, art
and culture where the indicator is movie admissions, the result is less satisfac-
tory. The bulk of the data used to derive the services indexes"-budget, employ-
ment, wage, investment, construction, transportation, communication, and so
on-are from the annual statistical abstract. Various textbooks and trade jour-
nals were additional sources of useful information, particularly in the utilities
sector.

Impact of Changes in Weights and Methodology

The revised index uses base year weights for 1970 Instead of 1968. The new
weights are taken from a comprehensive and consistent set of national acconuts
In 1970 (GNP 1970, p. 8). The weights for major components of the consumption
Index, therefore, are much more reliable than those.previously used. With respect
to individual line items within major components, prices for 1970 were obtained
directly, thus obviating the need to update the original 1955 prices with official
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price indexes. Changes in the base weights per se had a negligible impact on the
index for total consumption. Rounded to one decimal place, the average annual
rate of growth during 1951-75 is the same (5.4 percent) with both sets of weights.
Aside from base year weights; a number of revisions were made in respect to
components and Individual line items, with the objective of Improving the accu-
racy of the index. The net effect of all these changes was to slow the growth of
the index for total consumption during 1951-71 by 0.4 percentage point per year..

Revisions were made for particular components and line items as follows:

FOOD

(1) The fish index is based on per capita consumption instead of deflated
retail sales.

(2) The confectionery index is based on production adjusted for quality
change instead of deflated retail sales.

(3) The canned goods base weight is retail sales instead of production.
(4) The alcohol and soft drinks index is based on production adjusted for net

trade instead of deflated retail sales.
(5) Tobacco has been transferred to the food component from soft goods.
The net effect of these changes has been to slow growth in total food consump-

percentage point per year during 1951-71.

SOFT GOODS

The index has been expanded and now includes 13 line items, comprising 93
percent of the base weight. The new items are household soap and synthetic
detergents, toilet soap and perfumes, school supplies, and publications. The net
effect of these changes is to speed growth of total soft goods consumption by 0.5.
percentage points per year during 1951-1971.

DURABLES AND OTHER MISCELLANEOUS GOODS

The durables goods index has been completely revised. Originally an index
based on a small sample of durable goods measured in physical units, it is now a
broadly based series, including not only durable goods but miscellaneous other
goods as well. Items such as toys, sporting goods, jewelry, and medical supplies-
are now included. Indeed, the series covers all items In the weight. The Index
represents retail sales of these products calculated in constant prices. Since data
in current prices are regularly published in official statistical abstracts, the pro-
cedure for calculating the index amounts to deriving the price index for them
that is implicit in the official price index for non-food goods and the indexes.
for given sub-categories. More specifically, the component series for durables was,
calculated as follows:

(1) Total retail sales of non-food goods are published in Soviet statistical
abstracts in current prices for each year; a constant price series can be calcu-
lated using the official retail price index.

(2) Retail sales of 17 groups of soft goods (accounting for 70 percent of all
sales of non-food goods) are also given in current prices for each year; constant
prices series can be calculated for each group, using official price indexes.

(3) Summation of the values for the 17 groups in current and constant prices-
in each year results in series for total sales of these soft goods in the two sets of
prices.

(4) Subtracting the current and the constant price series for soft goods sales
from the respective current and constant price series for total retail sales of
non-food goods results in two residual series representing sales of all nonfood
goods other than the 17 groups of soft goods. The residual group Is arbitrarily
labelled "durables and other miscellaneous goods". The series so obtained in con-
stant prices is the new component index.

The index has shortcomings, in that it relies on dubious official price indexes.
and a less than complete understanding of how these indexes are calculated.
Moreover, the component index does not exactly match the base year weight in
respect to coverage. Nevertheless, the new index is much more reliable and repre-
sentative than the old index, which overstated growth significantly. That sample
(all that could be obtained with available data) was made up almost entirely of
products which had experienced phenomenal growth from a close-to-zero base irk
1950. The new index grows by roughly 2% percentage points per year less during-
1951-71.
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SERVICES

(1) A new line item-trade union and Communist Party dues-has been added.
(2) Base weights for utilities, recreation, transportation, and communications

have been expanded in coverage.
(3) Allowance for privately supplied services has been made In the line item

for repair and personal care.
(4) Several of the indexes used to move the base year weights have been

broadened in coverage. For example, the communications index formerly relied
on officially-reported revenues of the communications industry; it now is based
on the summation of expenditures on the various types of communications (see
Table 3).

(5) Manhours worked, rather than average annual employment, Is now used
to move the wage component of the base year weight for health and education.
Revision of the materials purchases component of the indexes for health and
education could not be completed in time for this monograph.

The net effect of all these changes has been to slow growth of personal services
by 21/2 percentage points per year during 1951-71, and to slow growth of health
and education services by 2 percentage points per year.



TABLE 1.-U.S.S.R.: INDEXES OF CONSUMPTION BY COMPONENT, 1950, 1955-75

[Indexes 1970=100]

1950 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975

AGGREGATE

Total consuPtion-32.7 46.1 48. 9 53.4 56:1 59 3 61.9 63.6 66.5 68.1 70.7 75.7 80. 4 85.3 89.6 95.2 10 104.8 10 5Household---------32.1 45.5 48.3 53.1- 55.9 59.1 61.7 63.3 66. 2 675 6. 49 7. 46 8. 50 100 105.0 107.6 113.6 117.98 122.65F -ervices_ _ 39.2 53.6 56.0 60.42 62.6 65.9 67.2 68.6 71.7. 73.0 74.8 79.9 83.5 88.9 92.3 96.4 100 104.1 103.8 110.4 113.4 116.3Soodf - 23.1 35.9 40.1 46.2 50.9 53.9 58.6 60.4 62.5 62.8 64.6 69.0 74.8 78.2 84.0 93.7 100 104.5 107.7 111. 2 115.32 120.1Cu48 Ie and miscella-neous goods-----9.9 24. 0 26. 4 32.4 35. 7 39.3 44.9 45.9 48.5 48.3 53.2 59.9 67.3 73.6 82.3 89. 5 100 113.7 130.6 141. 4 153.1 166.9Commrvices..-- ----- 30. 2 40.1 42.2 46. 8 47.9 51.0 53.4 56.1 59.8 63.2 67. 7 72.9 78.3 84.2 89.6 94. 5 100 105.1 110.5 116. 0 122. 6 129. 4CmunaI---------37.5. 50. 7 53.9 55.8 57. 4 60.6 63.7 65. 8 68. 3 72.6 77.0 81. 6 86.6 89. 8 92.2 96.4 100 103. 4 107.2 111. 2 116. 8 121. 2 cDEducatiion-------39.4 49.6 51. 2 53.0 54.0 56. 4 58. 7 61. 5 66.5 71. 2 76. 0 81. 3 86.3 90.2 93. 2 97.8 10 0. 0.8 13219512.Health -------- 34.5 52.4 58.1 60.2 62.7 67. 2 71. 6 72.6 71. 1 74. 9 7. 822 71 891 05 941 100 102.13 104. 8 108.0 112.5 116.8
PER CAPITA 7. 22 8. 9 0 41 1012114818 1.516

Total consumption ---- 44.3 57.0 59. 5 63.8' 65.9 68.4 70.2 70.8 72.8 73.5 75.3 79.6 83.6 87.7 91.3 96.1 10 13. 155102134168Household---------43.2 56. 3 58.7 63.4. 65.7 68.2 69.9 70. 5 72.5 72.8 7. 788 27 8.1 99 959 100 104.0 105.5 110.4 113.6 117.0Food - 52.8 66.3 ~~~~~68.1 72.0 73.5 76. 0 76.2 76.3 78.5 78.8 79. 6 84. 0 86. 8 91. 5 94.0 97.3 100 103.1 101.8 107.4 109.2 110.9Sofl bsods-------31. 2 44.5 48.7 .552 59. 8 62.2 66.4 67.2 68.5 67.8 68. 8 72.6 77.7 80. 5 85.6 94.6 100 103.5 105.7 108.1 110.9 114.5DorablIn and miscella-
Snesqusgoods-----13. 3 29.7 32.1 38. 7 42.0 45.4 50.9 51. 1 53.1 52.1 56.7 63.0 69.9 75.8 83,9 90.3 100 112.6 128.2 137.5 147.4 159.1Se~mrvrceS.... 40.8 49.6 51. 4 55.9 56.3 58.9 60. 5 62.5 65.5 68.2 72:0 76.7 81. 4 86. 7 91.3 95.3 100. 104.1 109.4 112.8 118.0 123.4C mmual ------ 50. 5 62.6 65. 5 66. 7 67.4 69.9 72.1 73.2 74. 8 78.3 81.9 85. 8 90.1 92.4 94.0 97.3 160 102.5 105.2 109.1 112. 5 115.5Education~-------53.1 61. 4 62.3 63.3 63.4 65.0 66.5 68. 5 72.8 76.8 80.9 85.5 89.7 92.8 950 8. 10134168101151192Health -46.5 64.8 70.7 71.9 73.6 77.5 81.1 ~~~~80. 8 77.9 80.8 83.6 86.4 90. 5 91.7 92.2 95.0 100 101.2 102.8 105.1 108.4 111. 5



TABLE 2.-U.S.S.R.: INDEXES OF CONSUMPTION BY LINE ITEM,-1950, 1955-75

Indexes 1970=1001

1950 1955 1956 1957 1958 .1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975

Food:
Animal products:

Fish ---- -------- 33.7 49. 3 .50.7 52.2 54. 2 55. 2 56. 7 57. 5 59.8 65. 8 74.4 77. 8 80.6 83. 3 91. 1 101.7 100 97. 0 100. 0 107. 6 111. 2 114. 4
Meat-- 39.6 54.1 .56.08 604I6 63.7 74.9 72. 3 72.2 75.3 78.7 72.5 80.6 86.4 92.1 95.7 96.2 100 107.5 111.0 113.7 117.2 125.9
Slaughterfat- - 37.1 52.2 55.0 64.9 65.8 74.6 69. 8 73.5 80.4 86.8 64. 8 85.6 92. 96.8 94. 0 94. 100 111. 114. 1 110.8 119.6 125.
Milk -------------------- - 47.9 55.7 63. 0 70.'4 76.9 79. 5 79. 77.2 76.8 74.0 74.8 80.7 87. 93. 5 96.8 99.0 100 97.9 94. 4 95. 102. 9 102. 4
Btter - - 34.1 47 0 53.5 57.7 64:4 66. 2 68. 9 70. 6 70.4 71.6 75 7 79.7 7.8 822 90.4 98.6 100 97. 1 98. 5 121. 2 113. 4 113.
Cheese-- -- - 15..2 27.6 30. 8 32.4 35.4 36.8 40.6 42.7 47.5 48. 3 57.5 64.9 73.6 76. 2 81. 6 90.1 100 96. 8 101.0 112.1 118.2 120.9
Eggs. - - 28.9 45.8 48.4 55. 56.9 63.0 67.9 72.3 74.4 71.0 6675 72.2 78.8 84.4 88.6 92.0 100 110.5 118.6 126.4 137.6 141.8

Processed foods:
Sugar ---- ------- 19. 2 45. 3 .47.3 49.7 51. 9 55.0 64. 6 68. 3 71. 4 76. 3 77: 5 84. 8 90. 0 94.4 96. 2 96. 8 100 103. 5 101: 8 108. 1 108. 9 110. 2
Vegetable oll--- ------ 22. 8 56.0 .64.7 64. 8 61. 5 64. 6 69.2 74.2 77. 4 81. 4 96:6 93. 3 88. 0 89. 6 94. 4 97. 6 100 100. 3 102. 5 109. 4 110. 4 115. 9
Magarlone-.--- ------ 25.6 53.0 55.9 58:2 54. 8 .58.1 60.7 63.9 67.4 75. 2 83.2 82. 4 78. 6 81.-1 86. 4 94. 6 100 106. 3 114. 5 123. 5 127. 7 130. 2
Confectionery -- ------ 31. 3 44.6 50.9 51.0 54. 5 57.7 56.0 58.3 63. 1 65.9 74. 5 75.7 75. 0 80.7 86.9 95. 0 100 100. 3 103. 2 110. 2 115. 1 113. 3
Cannedgods --- ----- 14.5 29. 8 32.9 36.7 39. 5 42.7 .46.0 52.2 63. 3 58.9 68.1 68. 5 74. 2 86. 6 89.7 93. 3 100 106. 3 115. 5 125. 3 132.1 134. 9
Macaroinfi0-- ------- 28.9 69. 8 63.7 71.6 77.0 73.8 80. 8 80.7 87.8 63.0 94.15 91. 3 90. 8 93.6 91. 5 100.0 100 105.9 118.6 110.9 110. 7 115.1

Basic foods:
Potatoes.-- ------ 137.5 92.0 93.6 95.9 98..3 100.1 97. 1 98. 8 99.7 100.6 001.2 103.9 105. 1 100.9 98. 9 99.9 100 101. 7 94.9 98. 1 96. 6 96. 8
Vep~tibles.-- ----- 50. 4 74.9 75. 5 77.6 77. 5 76. 2 84. 8 80.6 77. 4 72. 7 95. 4 86. 5 86.9 98. 5 89. 8 88.0 100 96. 4 88.4 120. 6 101. 4 93. 4
Fruits end berries.-----36.7 44. 4 37.2 59.9 64.4 58. 1 56. 4 53.7 62.4 66. 8 66. 5 86. 5 72. 5 84. 7 83. 8 69. 4 100 105. 6 59. 0 136. 6 106. 3 108. 6
Flour and groats.------75.0 94.6 94.5 93.9 92.2 92.7 93. 2 93.6 94. 5 90. 3 92.8 93. 5 94.6 94. 8 97.2 98.5 100 101. 3 99. 8 99.5 100. 0 101. 2

Alcohol, soft drInks tobacco:
Alcohol, soft drnks-----20.0 36.8 38.7 43. 4 45.5 45.5S 48.0 51.2 56.9 60. 6 64. 3 69.3 74. 8 81.9 88. 4 100. 3 000 107. 4 108.1 108. 8 118.9 123.1
Tobao ----------- 29.3 43.2 45.6 47.5 49. 3 51.2 53.7 55. 2 56.2 .59. 1 63.4 68. 7 72. 6 79.1 86. 2 94. 5 100 106. 3 112. 3 118.6 123. 8 129. 4

Total .......... 39. 2 53.6 56.0 68. 2 62.6 65. 9 67. 2 68.6 71. 7 73. 0 74.8 79. 9 83. 5 88.9 92. 3 96. 4 100 104.1 103. 8 110. 4 113. 4 116. 3

�2
4



TABLE 2.-U.S.S.R.: INDEXES OF CONSUMPTION BY LINE iTEM,-1950, 1955-75-Continued

[Indexes 1970=100]

1950 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975

Soft goods:
Cotton fabric -- 91.7 134.9 119.8 123.2 117.5 125.0 126.2 113.0 108.0 103.4 101. 3 99. 8 105. 0 109. 4 108. 9 107. 7 100 96. 8 92. 2 96. 3 88. 0 88. 0
Wool fabric 55.4 49.9 66.1 84.0 91.6 92. 5 109. 3 101.5 92.5 84.1 83.2 96.4 94.7 95.4 100.7 101.6 100 103.3 116.4 127.1 139.8 152.0
Silk and rayen fabric.. -. 19.7 56.3 69.0 86.0 88.6 85.1 87.8 84.3 89.7 89.2 85.0 96.1 99.1 101.9 97.1 93.5 100 98.3 114.5 122.9 130.1 139.0
Linen fabric: -32.2 30.7 41.6 54.4 60.5 61.7 66.9 67.5 68.1 68.4 69.3 69.6 82.7 88.2 97.0 100.9 100 105.8 110.6 110.3 109.4 111.9
Sewn goods - 15.0 22.7 30.2 37.8 45.3 49. 6 53.9 57.5 59.8 58.6 57.1 57.1 62.7 62.7 70.6 90.6 100 106.2 107.5 109. 4 112.5 118. 8
Hosiery - 35.3 57.7 60; 0 63.1 66.3 69.2 72.0 74.8 77.2 83.9 92.4 100.8 107.9 111.0 109.6 104.3 100 97.8 99.9 105.4 109.8 115. 3
Leather shoes -29.0 37. 8 41. 4 46. 1 51.8 55.6 59.6 63.4 66.8 66.6 69.2 74. 1 79. 4 84. 4 89.9 93.7 100 100. 0 99. 1 100. 2 105. 1 107. 2
Knitwear -15.1 32.0 32.2 34.4 36.7 36.8 43.2 44.9 47.7 50.9 58.7 67. 5 75. 0 81. 5 87. 8 94. 5 100 104. 4 105.9 110.6 113.0 114. 5
Haberdashery -11.9 22:7 25.5 31.5 35.1 38.3 43.5 47.1 51.7 52.9 55.0 61.2 67.4 72.7 80.7 89.9 100 111.2 121.8 126.0 132.4 139. 0
Household soap -23.1 36.6 40.3 42. 3 45.2 45.6 50.1 52.6 54.0 60.3 61.8 69.6 75.9 85.9 93.5 96.3 100 109.0 119.8 118.7 123.8 131. 3
Toilet soap -25. 3 44. 5 45.9 53. 0 57.6 61. 4 63. 3 65. 8 68. 7 69.9 72.2 75.1 79. 3 85.0 88.6 94. 5 100 108.8 115. 5 121.9 129.3 135. 8
School supplies -13.5 24.7 27.6 30.3 32.7 35.3 38.5 40.0 41.6 43.6 49.5 54.3 60.2 66.1 75.9 87.7 100 111.0 122.5 127.4 137.9 147.0
Publications -19. 3 2& 4 32.0 35. 4 39.1 43.6 46.2 48.4 50. 8 54. 5 57.7 65. 7 73.0 80. 0 84. 4 94. 5 100 106.0 112. 5 118.7 125.0 131.3 3 o

Total - - 23.1 35.9 40.1 46.2 50.9 53.9 58.6 60.4 62.5 62.8 64.6 69.0 74.8 78.2 84.0 93.7 100 104.5 107.7 111.2 115.2 120.1 00

Durables and other miscel-
laneous goods -9.9 24.0 26.4 32.4 35.7 39.3 44.9 45.9 48. 5 48.3 53.2 59. 9 67.3 73.6 82.3 89. 5

Personal services:
Trade union and Party mem-

bership duesn-- 369 45.9 48. 6 51. 5 54. 4 57: 5 60.9 64.7 68.6 72. 3. 76.3 80. 6 86. 2 91. 2 94. 3 97. 2
Housing -47.3 55:6. 57. 2. 59. 7 62.9 66:7. 70.6. 74.1 77.4 80. 5 83. 3 86.0 88.8 91.7 94.5 97. 3
Utilities - 22. 2 28.3 30.4 32.7 35.3 38.0 41.0 47.0 53.0 59.1 65.3 71.6 77.1 82. 5 87.8 93. 8
Transportation -16.0 27.7 29.2 39. 2 36.1 39.1 42.8 46.6 52.3 56.8 60.8 66.0 73.1 80.1 87.8 93. 8
Communication -22. 4 33. 0 35. 6 38. 4 40.6 43. 2 46. 4 49.2 52. 2 55. 3 59. 2 65. 4 72. 3 79.7 85. 5 92.9
Repair and personal care-- 42. 2 44.6 45. 8 47.0 48.1 52.1 49.6 45.9 45.9 47.9 53.1 61.2 69.1 76.7 82. 2 90. 0
Recreation, art and physical .. - - --

culture. -32.8 53.3 57.8 61.4 66.0 6&4 71.0 75.6 78.1 79.3 83.9 87.6 88.3 93.5 97.4 98.2
Communal services:

Education - 39.4 49.6 51. 2 53.0 54.0 56.4 58.7 61. 5 66. 5 71.2 76.0 81.3 86.3 90.2 93.2 97. 8
Health … 34.5 52.4 58.1 60.2 62.7 67.2 71.6 72.6 71.1 74.9 78.5 82.2 87.1 89.1 90.5 94.1

100 113.7 130.6 141.4 153.1 166.9

100 102.3 104.7 106.8 108.9 111.2
100 102.8 105.5 108.2 111.4 114.4
100 105.7 111.4 117.6 126.0 137. 1
100 106.6 114.0 120.3 129.2 138.0
100 107.2 115.1 123.4 132.4 141.8
100 107.7 116.0 125.4 135.2 145.6

100 101. 8 102.9 104.9 106.3 106. 7

100 104.3 108.8 113.2 119.5 123.9
100 102.1 104.8 108.0 112.5 116.8
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TABLE 3.-U.S.S.R.: STRUCTURE OF THE INDEX OF CONSUMPTION

Type of data used to derive-

1970 1970 base
Product weight weight Series

Total -100.0
Food-

Animal products:
Fish-

Meat-

Slaughter fat .

Milk-

Butter-

Cheese-

Eggs-

Processed foods:
Sugar-

Vegetable oil .

Margarine

Confectionery .
Canned goods .

Macaroni-

Basic foods:
Potatoes-

Vegetables .

Fruit, berries and grapes...

Flour and grain products.---

Beverages and tobacco:
Alcoholic and so t drinks ---

Tobacco .

Softtgoods-
Cotton fabric

Wool fabric-

Silk fabric '

Linen fabric-

Sewn goods-
Hosiery-
Leather shoes .
Knitwear-

Haberdashery .

Household soaps"

Toilet soap Is

School supplies .

Publications.------------------

Seeifodtnotes atenid:of table;

73-720-76 44

49.0

.I Retail sales - Per capita consumption adjusted to total consump-
tion by multiplying by midyear population.

8.6 Same as series --- Production adjusted for trade and inventory change
priced at the 1970 average weighted price.

1. . do - Tonnage is percent of meat production, priced at
the 1970 retail price.

4. 3- do - Productison reduced by quantity of milk fed and
of milk used for further processing (butter,
cheese, canning) priced at the 1970 average
weighted price.

1.8- do - Production adjusted for trade and inventor
change, priced at the modal observed 1970
retail price.

.6- do - Production' priced at the modal observed 1970
retail price.

1. 8 do - Production' reduced by quantity reqaired for hatch,
priced at the 1970 average weighted price.

3.4 - do - Per capita consumption adjusted to total consump-
tion by multiplying by midyear population
then reduced by the quantity of sugar required
for confectionery, priced at the 1970 retail

price.
.4 Retail sales - Annual retail sales deflated by the official price

index for vegetable oil. '
.6 Same as series.---- Production adjusted for inventory change,'priced at

the modal observed 1970 price.
2. 6- do - Production adjusted for quality change. e
1.2 Retail sales - Production by type adjusted for trade and inventory

change, priced at the respective modal observed
1970 prices.

.3 - do - Retail sales deflated by the official price index for
macaroni.

1.7 Same as series.-.-- Per capita consumption adjusted to total consump-
tion by multiplying by midyear population
priced at the 1970 average weighted price.

2.2 - do - Production reduced by a waste factor and by those
quantities further processed, priced at the 1970
average weighted price.

1. 2-- do - Production reduced by a waste factor and by those
quantities further processed, priced at the 1970
average weighted price.

4.7 () - - Per capita consumption adjusted to total consump-
tion by multiplying by midyear population
reduced by quantities used to produce macaroni
and adjusted for quality change.'

10.6 Estimated retail Production of alcoholic and soft drinks adjusted
sales. for trade,' weighted by 1970 observed retail

prices.
1.2 Retail sales - Retail sales deflated by the official price index for

tobacco.
20.8

.9- do - Retail sales deflated by the official price index for
cotton fabric.

.6 - do - Retail sales deflated by the official price index for
wool fabric.

.7 - do - Retail sales deflated by the official price index for
silk fabric.

.2 - do - Retail sales deflated by a derived price index for
linen fabric."

7. 1- do - Production.'
.8 -do- Do.

3. 2- do - Production adjusted for trade and inventory change.
33 - do - Production of under and outer knitwear weighted

by their respective observed model 1970 prices.
1. 7- do - Retail sales deflated by the official price index for

haberdashery.
.3 - do - Retail sales deflated by a derived price index for

household soaps.9
.6 - do - Retail sales deflated by a derived price index for

toilet soap.'
.5 - do - Retail sales deflated by a derived price index for

school suppliesn.
.9 - do - Retail sales.'5
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TABLE 3.-U.S.S.R.: STRUCTURE OF THE INDEX OF CONSUMPTION-CContinued

Type of data used to derive-

1970 1970 base
Product weight weight Series

Durables and other miscellaneous 6.4 (14) (14).
goods,

Services I- ----------------- 11.9
Trade union and Party member-

ship dues 1.0 Expenditures ---- Trade union and Party membership.
Housing------------ 1.6----do-------Housing stock.

Utlitie----------------- _ 1.6-----di6 ------ Estimated use of heating, gas and electricity.
Transportation- 3 3 - do - Estimated expenditures on all forms of transporta-

tion.1
7

Communication .5 - do -Estimated expenditures on all forms of communica-
tion."s

Repair and personal care. 2.1 - do -Officially reported purchases of services from the
state sectors and of estimated purchases from
the private sector.

Recreation, art -and physical 1.8----do - Epometa.otlmoi.disin.sdnm
ecolorietation art and p 1, ber of persons at rest homes.

Communal servicesn 11. 97.3
Education -4 7.5 Man-boo m-wor

Materials 2.8 -Budget expenditures less investment and wages
Materials ~~~~~~~~~~~deflated by so estimated ondes.

Health …----- -- 4.6 Expenditures 1'

Wages -2.6 Man-hours worked.
Materials 2.0 -Budget expenditures less investment and wages.

deflated by an estimated index.

a Cannot be adjusted for trade or inventory change because the necessary data are not published.
Officially reported per capita consumption data could not be used because they include industrially used vegetable

oil.
a Product does not enter U.S.S.R. foreign trade.
' The assortment problem precludes adjustments for trade or inventory change.
0 Quality adjustment is based on changes in production assortment.
6 Sum of (1) retail sales of bread and bread products, flour, and groats; (2) estimated military consumption of these

products; (3) collective farm market sales of grain; and (4) estimated in-kind grain consumption.
7 Assumed to be 90 percent of category, "other' food goods, the share during those years prior to 1963 when data on

sales of "alcoholic and nonalcoholic beverages" were published.
'Cannot be adjuoted for inventory change because the necessary data are not published.
S Includes synthetic fabrics.
50 Price index derived from -data on sales in constant and in current prices.
it Includes synthetic soaps.

5Includes perfumerie.
'a Data on assortment and prices of published material, available for 1965, 1970-73, indicate the average weighted

price baa sot changed significantly
i' See text of Appendix A, p. 644, for brief explanation of the technique used to derive the base weight and series for

this component-
1a The series for each service is an index based on one or more types of data. When more than one type of data is used,

either in index form or absolute, the segments are weighted together with their respective 1970 expenditures.
1" CIA, A (ER) 75-76 U.S.S.R.: Gross National Products Accounts, 1970, Washington, D.C., November 1975, p. 8.

17 For example, number of subway rides at the 1970 price, number of streetcar rides. Dassenger-kilometers on planes,

trains, ships, and so on.
Is For example, postal, urban and rural telpehone, telegraph, and so on.
59 Excluding housing repair.

APPENDIX B

ESTIMATE OF PEasONAL DISPOSABLE MONEY INCOME IN THE U.S.S.R.

The following tables update the estimates of personal money income in the
U.S.S.R. that appeared in JEC 1973, p. 393. The format has been changed and the
data have been disaggregated. Table 1 summarizes money incomes and deduc-
tions from incomes and derives real per capita disposable money income. Table 2
presents money income by source, and Table 3 sets out deductions from money
income by type. Detailed sources and methodology accompany each table. The
estimates for 1975 are preliminary and can be expected to change when more
information becomes available.

Some of the earlier estimates have been revised on the basis of new data or
changed methodology. The main revisions pertain to military pay and insurance
indemnities and premiums. Several new Items have been added, namely, trade
union and Communist Party membership dues, Interest on savings accounts,
and lottery winnings. As a result of these changes, the new estimates for per-
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sonal disposable money income for 1950-72 are smaller in most years by about
2 percent, compared with estimates previously published.

While the new estimates present a more comprehensive picture of personal
disposable money income, coverage is not complete. The total of missing income
is believed to be small, amounting to roughly 7 percent in 1970 (see GNP 1970,
p. 3). Much of the missing income is thought to be derived from privately sup-
plied services, a category that cannot be reliably estimated. In addition, income
from the smaller lotteries-DOSAAF (the Voluntary Society for Assisting the
Army, Air Force and Navy), Sportloto and so on-is not included because of lack
of data for years prior to 1971. Revenue from these lotteries amounted to 264
million rubles in 1975, about the same as that from the "money-goods" lottery
(Finansy SSSR, no. 4, 1976, p. 25). Also missing are receipts from the sale
of personal property, incomes from travel expense accounts, and miscellaneous
money payments by enterprises not included in the wage fund.

On the deductions side, outlays for miscellaneous dues (paid to professional
organizations, DOSAAF, sporting clubs and the like) and those for compulsory
insurance premiums are not included because of lack of data. Neither item is
large. Miscellaneous dues are estimated to have amounted to 300 million rubles
in 1970 (GNP 1970, p. 41), about 15 percent of total dues paid. Premiums for
compulsory insurance paid by individuals have declined from 60 percent of total
premiums paid for all forms of insurance in 1960 to 12 percent in 1974, when
compulsory payments were about 500 million rubles (Finansy SSSR, no. 6,
1975, p. 59.)

In Table 1, per capita disposable money incomes are expressed in real terms
with the use of two consumer price indexes: (1) an "official" index that com-
bines the Soviet official index of state retail prices with an index of collective
farm market prices based on officially published data; the two components are
weighted with their respective shares in total retail and collective farm market
sales in 1970; and (2) an "alternative" index of prices for consumer goods that
is implict in a comparison of an index of purchased goods in current prices
with a similar index in constant prices. The current price index is based on the
values of total retail and collective farm market sales in current prices regu-
larly published in Soviet statistical handbooks. The index in constant prices is
derived from the goods components of the index of total consumption given in
Appendix A, Table 1. Specifically, an index of goods purchased in retail trade
and collective farm markets is obtained by subtracting the value of consumption
in-kind in each year from the total value of goods consumed, both values ex-
pressed in 1970 prices. The derivation of the index of consumption of goods is
explained in Appendix A. Estimates of consumption in-kind in 1970 prices were
made by Constance B. Krueger for benchmark years (1950, 1955, 1960, 1966,
1970 and 1974), following the methodology described in GNP 1970, pp. 26-38.
Values for other years were derived by interpolation on the basis of the trend
in the share of consumption in-kind in total consumption of food.

The nature and respective merits of the two price Indexes are discussed in
the text. The shortcomings of the Soviet official retail price indexes are well
known. With respect to the "alternative" index, it is in no sense an Independently
calculated index based on observed prices. Rather, it is an implicit price index,
and Its accuracy depends on the accuracy of the measures of consumption in
constant prices presented in this paper. Since the "alternative" price index is
derived from largely independent sets of data, year-to-year changes are not
necessarily accurate. The trend seems reasonable, however, and accords well
with other evidence concerning changes in prices actually paid by consumers
during the period investigated.



TABLE 1.-U.S.S.R.: PERSONAL DISPOSABLE MONEY INCOME, 1950, 1955, 1960, 1965-75

1950 1955 1960 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975

1. Total personal money income (billion rubles) ------ --------- 46.64 64. 26 85.14 123.43 134.42 144. 77 160.05 170.20 182.98 194. 53 206. 70 219.37 234.94 247. 89.
2. Deductions from personal money income (billion rubles) - - 6.93 8. 78 6.69 9. 62 10.60 11. 59 13. 34 15.04 16.63 17.84 19.46 21.39 23.42 25.99
3. Personal disposable money income (billion rubles) ----------------- 39. 71 55.48 78.45 113. 81 123.82 133.18 146.71 155.16 166.35 176.69 187.24 197.98 211.52 221.90
4. Per capita personal disposable mosey income (rubles) - - 220.49 282. 77 366.08 492.90 530.28 564. 32 615. 65 644. 89 685.13 720.89 756.52 792. 87 839.03 871.56
5. Real er capita disposable money income (rubles) deflated by:~-a) Soviet official price index--------------------166.28 285.34 367. 55 490. 45 531.88 566. 02 617. 50 645.54 685. 13 720.89 755. 76 791.29 837. 36 868. 09.-

b) "Alternative" implicit price index -219.61 337.84 418.86 526.04 560. 55 584. 79 625. 04 65338 685 13 715 17 721.87 763.84 795.29 804.02 t

SOURCES AND METHODOLOGY

1. Total personal money income: a. All years-Table 2. index based on the official retail price index from "N.Kh. 1974, " p. 653, and a collective farm market
2. Deductions from personal money income: a. All years-Table 3. price index derived from "N.Kh. t974," p. 626. The weights are the respective shares of total sales
3. Personal disposable money income: a. All yearn-line 1, less line 2. in 1970 from "N.Kh. 1974,' p. 625; 2. 1975-estimated.
4. Per capita personal disposable money income: a. All years-line 3 divided by midyear population b. "Alternative" implicit rice index: 1. All years-line 4, deflated by the "alternative" implicit

obtained from U.S. Department of Commerce, Bureau of Economic Analysis, Foreign Demographic price index (see App. B, an text).
Analysis Division.

5. Real er capita disposable money income: a. Soviet official price Index: 1. 19501 1955, 1960,
1965-74-ione 4, deflated by an index of prices paid by consumers for goods. The deflator is aweighted



TABLE 2.-U.S.S.R.: PERSONAL MONEY INCOME, 1950, 1955, 1960, 1965-75

[Billion rublesl

1950 1955 1960 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975

I Total personal money income ----------- 46.64 64.26 85.14 123.43 134. 42 144.77 160.05 170.20 182.98 194.53 206.70 219.037 234.94 247.89
2. Gross earnings of wage and salary workers. 32.00 44.51 59.97 89.05 95.83 103.40 115. 09 123.31 132.05 140.02 148. 74 157.83 168.98 179. 30
3. Wage payments to collective fatrm

members - 1. 18 3.06 4.94 9.13 10.96 12.66 13.40 13.66 14.04 14.38 14.82 15.77 16.24 16.24
4. Net incomes of households from sale of

farm products----------------------- 4.18 4.11 5.39 6.39 7.15 6.84 7.35 6.90 8.26 8.97 9.39 9.59 9.70 9.50
5. Profits distributed to cooperative members- - .01 .02 .02 .02 .02 .02 .02 .03 .03 .04 .04 .03 .03 5
6. Military pay and money allowances - 4.65 5.75 3.38 3.17 3.19 3.26 3.26 3.33 3.32 3.45 3.45 3.50 3.60 3.76
7. Transfer payments - 3.99 5.36 10.39 15.01 16.55 17.71 19.93 21.80 24.04 26.28 28.70 30.90 33.47 35.88
8. Pensions and welfare payments - 3.49 4. 57 9.68 13.85 15. 18 16.22 18.27 19.92 21.96 23.89 25.94 27.49 29.17 31.30
9. Pensions -------------- 2.40 3.20 7.20 10.60 11.80 12. 60 14.00 15.00 16.20 18.00 19.80 20.80 22.10 24.30

10. Welfare payments…---------- 1.09 1.37 2.48 3.25 3.38 3.62 4. 27 4.92 5.76 5.89 6.14 6.70 7.07 7.00
11. Temporary disability benefits ---- .54 .64 1.33 1.96 2.02 2.28 2.81 3.34 3.73 3.69 3.86 4.27 4.44 NA
12. Maternity benefits_-------- .18 .24 .51 .62 .65 .66 .72 .79 .87 .94 .99 1.04 1. 19 'NA
13. Grants to large families and unwed

mothers -. 37 .49 .50 .46 .46 .45 .45 .44 .44 .43 .42 .41 .40 NA
14. Other grants _.--.14 .21 .25 .23 .29 .35 .72 .83 .87 .98 1. 04 NA
15. Stipends to students - .46 .74 .60 .90 1.00 1.10 1.18 1.30 1.30 1.40 1. 50 1.90 2.10 2.14
16. Insurance indemnities -- - .04 .05 .11 .26 .37 .39 .48 .58 .78 .99 1.26 1. 51 2.20 2. 44
17. Loan service…-------------- .51 1.43 .70 .10 .10 .20 .20 .20 .10 .10 .08 .11 1. 10 1.10
18. Net-broig-------------- .07 -.09 .06 .09 .02 -.04 -.06 -.04 -.03 -.03 -.01 -.03 -.04 -.04

Interest on savings .- .06 .12 .23 .38 .46 .55 .65 .78 .93 1.10 1.25 1.42 1.62 1.87
20. Lottery winnings - .06 .09 .14 .17 .21 .24 .24 .23 .24 .24 .24 .25
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PERSONAL MONET INCOOMU

Souroes and Methodology
1. Total money income

a. AUl years-Sum of lines 2 through 7 and 17 through 20.

2. Gross earnings of wage and salary workers
a. 1950, 1955-Narodnoye khozyaystvo SSSR v 1974 godu. Moscow, 1975,

p. .549, 562 (hereafter, N. Kh, and the appropriate year). Includes gross earnings
of cooperative artisans of .88 billion rubles in 1950 and 1.17 billion rubles in 1955
respectively. Cooperative artisans earned a wage equal to two-thirds that of in-
dustrial wage and salary workers according. to U.S. Bureau of the Census, "Pro-
ducers' Cooperatives in the Soviet Union," by Frederick A. Leedy, International
Population Reports Series, P 95, no. 51, Washington, D.C., p. 14. The average an-
nual number of artisans Is reported in N. Kh. 1964, p. 545. The average annual
industrial earnings are from Trud v SSSR, Moscow, 1968, p. 140. Producers'
cooperatives were converted into state enterprises in 1960 and members were
then classified as state workers.

b. 1960, 1965-74-N. Kh. 1974, p. 599, 562. Gross earnings are the product of
the average annual number of wage and salary workers and the average monthly
earnings, adjusted to an annual basis. In 1968, the U.S.S.R. Central Statistical
Administration (hereafter CSA) changed the reporting of average wages to in-
clude bonuses from non-wage fund sources. Estimates -in this table have been
adjusted accordingly.

c. 1975-Sel'skaya zhizn, February 1, 1976, p. 1.

3. Wage payments to collective farm members
a. 1950, 1955, 1960-David W. Bronson and Constance B. Krueger, "The Revolu-

tion in Soviet Farm Household Income, 1953-1967," in James-R. Millar (ed.),
The Soviet Rural Community, University of Illinois Press, Urbana, 1971, p. 250.

b. 1965-75-Derived for each year as the product of (1) offlcial statistical
handbook data regarding total wage payments (money plus in-kind) made by
collective farms to collective farm members for their work in socialized activity
of the farms and (2) the share constituting money payments oniy. Data for total
wage payments (money plus In-kind) are available for 1965-70 In Sel'skoye
khozyaystvo SSSR, Moscow, 1971, p. 479; for 1971-74 in N. Kh. 1974, p. 422;
for 1975, in SSSR vtsifrakh v 1975 godu (hereafter Tsifrakh.), p. 135. Money
payments accounted for 79.4 percent of total payments (money' plus in-kind) in
1965 (V. N. Zhurlkov and V. I Solomakhin, compilers, Spravochnik po oplate
truda v kolkhozakh, Moscow, 1973, p. 10); 85.6 percent In 1966; 92.4 percent in
1967; 93.7 percent in 1968: 96.9 percent in 1969 (S. V. Rogachev, Ekonomiche-
skiye zakony I razvitiye sel'skogo khozyaystva, Moscow, 1973, p. 217) ; and 93.6
percent in 1970 (Zhurikov and Solomakhin, op. cit.). Money payments are esti-
mated to amount to 94 percent in 1971, in line with the 1970 :share, and to 95
percent in 1972 through 1975.
4. Net income of households from sales of farm products

Net income of households from sales of farm products is derived as the differ-
ence between (1) total money income of households from sales of farm products-
sales to state procurement and'state and cooperative trade organizations, sales in
collective farm ex-village markets and commission trade, and sales of livestock
to collective farms-and (2) money outlays-purchases from outside the sector
of materials and services used in production of these agricultural products and
indirect taxes. Included in indirect taxes are fees charged collective farm market
traders and taxes levied on livestock holdings of households.

a. All years-Unpublished estimates of Constance B. Krueger, Central Intel-
ligence Agency.
5. Profits distributed to cooperative members

Consumers' cooperatives-constitute a separate trade network, paralleling that
of the state stores but designed primarily to service rural areas with stores
and restaurants. A cooperative is usually composed of residents of a single
village. Nominally, the cooperatives system is controlled by its members, but the
government actually exercises strict control over profits, prices, and earnings.
A small share of profits is distributed to members. During 1962-65, 68.4 million
rubles were distributed to cooperative members according to A. P. Ilyushin (ed.),
50 let sovetskoy potrebitel'skoy kooperatsii, Moscow, 1967, p. 142. Total coopera-
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tive profits for those years were 3,389 million rubles. (N. Kh. 1983, p. 637 and
N. Kh. 1964, p. 747.) Dividing distributions by profits, results in a distribution
rate of 2.02 percent. This rate is applied to reported profits for each year.

a. 1950, 1960, 1965-67-N. Kh. 1967, p. 857.
b. 1955-N. Kb. 1960, p. 843.
c. 1970-74-N. Kh. 1974, p. 739.
d. 1975-Assumed equal to 1974.

6. Afilitary pay and monetary allowances
The U.S.S.R. publishes no data on aggregate military pay. An estimate of total

pay for 1970 was recently published by CIA. This is used as a base weight and is
moved from 1950 to the current year by an index based on military manpower,
including paramilitary personnel such as border guards and security forces.

a. 1910-GNP 1970, p. 3.
b. All other years-Index based on military manpower estimates from the

annual publication of the International Institute for Strategic Studies, "The
Military Balance," London.

7. Transfer payments
a. AUl years-Sum of lines 8. 15 and 16.

8. Pensions and welfare payments
The Soviet Union has established an extensive program of social services cover-

ing a wide range of contingencies. The state social security program-which in-
cludes benefits for sickness, maternity, and large families, and pensions for old
age and disability-covers workers In state enterprises as well as military
personnel. Since 1965, a similar but more limited program has iexisted for col-
lective farmers. Pensions and welfare payments are derived as the difference
between total outlays for social security and social insurance, including pen-
sions, and the sum of outlays for health resorts and sanitorla, outlays
for kindergartens and pioneer camps, and miscellaneous outlays.

a. 1950, 1968-69-N. Kh. 1969, p. 771, 774. In 1950, the sum of reported welfare
payments (lines 11 through 14) exceeds total welfare payments derived by sub-
tracting reported pension payments from reported total pension and welfare pay-
ments by 120 million rubles. Therefore total welfare payments and, consequently,
pension and welfare payments have been adjusted upward by that amount.

b. 1955-N. Kh. 1958, p. 905-906, adjusted, assuming relationship between ex-
penditures in 1950 as reported in N. Kh. 1958, p. 905-906, and N. Kh. 1969, p. 771,
774, applied in 1955. Welfare payments and, consequently, pension and welfare
payments are adjusted upward by 150 million rubles, as in 1950 above.

c. 1960, 1966-67-N. Kh. 1968, p. 776, 779.
d. 1965, 1970-74-N. Kh. 1974, p. 758, 760.
e. Finansy SSSR, no. 1, 1976, p. 14.

9. Pensions
State workers and collective farmers are given pensions for, permanent dis-

ability, survivor, old-age, and long service.
a. 1950, 1968-69-N. Kh. 1969, p. 758
b. 1955-Estimated to be 72 percent of pensions and welfare payments, based

on the relationships existing in 1950 and 1960.
c. 1960, 1966-67-N. Kh. 1968, p. 776.
d. 1965, 1970-74-N. Kh. 1974, p. 758
e. 1975-Finansy SSSR, no. 1, 1976, p. 14.

10. Welfare payments
a. Total pension and welfare payments (line 8) less pensions (line 9).

11. Temporary disability benefits
Sickness and Injury benefits are payable from the day of the disablement until

recovery or until a medical commission certifies that the patient is incurable and
should receive a pension for permanent disability. Since 1957, all state workers
have been eligible to receive 100 percent of their earnings for temporary disability
resulting from work-connected Injury or from any one of 22 designated occupa-
tion Illnesses.

a. 1950, 1965, 1970-74-N. Kb. 1974, p. 760.
b. 1955-N. Kb. 1958, p. 906.
c. 1960, 1968-69--N. Kb. 1969, p. 774.
d. 1966-67-N. Kh. 1967, p. 779.



656

12. Maternity benefits
Paid maternity leave was lengthened from 77 to 112 days in 1956. Payments are

based on earnings and length of employment, ranging from 66% percent if em-
ployed for less than one year to full compensation if employed for three years
or more.

a. All years-Sources to line 11, above.
13. Grants to large families and unwed mothers

a. 1950, 1955, 1960-Gosudarstvennyy byudzhet SSSR i byudzhety soyuznykh
respublik, (hereafter Gos. byud. 1966), Moscow, 1966, p. 25.

b. 1965-69-Gosudarstvennyy byudzhet SSSR i byudzhety soyuznykh respublik
1966-1970 gg. (hereafter Gos. byud. 1972), Moscow, 1972, p. 25.

c. 1970-74-N. Kh. 1974, p. 759.
14. Other grants

Includes payments for retraining state workers and burial payments for state
workers and their families. Total welfare payments (line 10) less temporary dis-
ability benefits (line 11), maternity benefits (line 12), and grants to large families
and unwed mothers (line 13).
15. Stipends to students

a. 1950, 1955-Raskhody na sotsial'no-kul'turnye meropriyatiya po gosudar-
stvennomu byudzhetu SSSR, Moscow, 1958, p. 46.

b. 1960, 1969-N. Kh. 1970, p. 537.
c. 1965, 1970-74-N. Kh. 1974, p. 578.
d. 1966-68-Estimates based on numbers of students in higher education (N.

Kh. 1968, p. 682, and N. Kh. 1969, p. 675) and average stipend paid in 1965 and
1969.

e. 1975-Estimate based on increase in numbers of students in higher education
(Tsifrakh 1975, p. 219).
16. Insurance indemnities

Sum of compensation received for personal property and life and accident
Insurance claims.

a. 1950, 1955-N. Laptev (ed.), Finansy i sotsialisticheskoye stroitel'stvo, Mos-
cow, 1957, p. 355-56.

b. 1960-A. G. Zverev, Natsional'nyy dokhod I finansy SSSR, Moscow, 1961,
p. 258.

c. 1965-66-G. P. Kosyachenko, et al, 50 let sovetskikh finansov, Moscow, 1967,
p. 347-48.

d. 1967-68-A. G. Zverev, Natsional'nyy dokhod I finansy SSSR, Moscow, 1970,
p. 282.

e. 1969-1konomicheskaya gazeta, no. 41,1971, p. 6.
f. 1970-Finansy SSSR, no. 1, 1971, p. 10.
g. 1971-72-Based on Ekonomicheskaya gazeta, no. 41, 1971, p. 6, and Finansy

SSSR. no. 4, 1973, p. 8.
h. 1973-Finansy SSSR, no. 4,1974, p. 14.
i. 1974-Finansy SSSR, no. 6, 1975, p. 59.
J. 1975-Finansy SSSR, no. 5, 1976, p. 17.

17. Loan service
a. 1950, 1955-N. Kh. 1958, p. 900.
b. 1960, 1965-68--N. Kh. 1968, p. 774.
c. 1969-70-N. Kh. 1970, p. 730.
d. 1971-N. Kh. 1922-72, p. 482.
Since 1971, budget reporting has carried no item on loan service. Estimates for

1972 forward are based on the following:
e. 1972-73-Den'gi i kredit, no, 1, 1974, p. 4. In 1972 and 1973, 2.6 billion rubles

and 3.6 billion rubles of 3 percent lottery bonds were sold respectively.
f. 1974-75-Den'gi I kredit, no. 11, 1974, p. 90. The government resumed re-

demption of the subscription loans in December .1974. In 1974 and In 1975, 1 bil-
lion rubles were to be paid to the population. Total loan service for each year
Includes an estimated 0.1 billion rubles of payment for 3 percent lottery loans.
Finansy SSSR, no. 4, 1976, p. 24, confirms that in 1974-75, 2 billion rubles of
loans were paid off.
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18. Net borrowing
The difference between long-term loans to the population outstanding at the

end of the given year and loans outstanding at the end of the previous year.
a. 1950, 1955-Vestnik statistiki, no. 2, 1960, p. 89-92.
b. 1960-N. Kh. 1962, p. 639.
c. 1966-68-N. Kh. 1968, p. 779.
d. 1969-N. Kh. 1969, p. 774.
e. 1970- N. Kh. 1970, p. 735.
f. 1971-74-N. Kh. 1974, p. 761.

19. Interest on savings
State savings banks offer the following major types of accounts for individuals:
1. demand (vklady do vostrebovaniya) paying 2 percent yearly interest;
2. time (srochnyye vklady) paying 3 percent yearly when held for more than 6

months;
3. lottery deposit (vyigryshnyye vklady) paying an average of 3 percent yearly

in winnings. (A. P. Sakharov and V. K. Chirkov, Operatsii sberegatel'nykh kass,
Moscow, 1973, p. 21-23.)

For all years, except 1950, interest payments are assumed to be 2.2 percent of
average annual reported deposits, based on Vestnik statistiki, no. 1, 1967, p. 22,
which stated that interest on savings amounted to 383 million rubles in 1965-
2.2 percent of average annual deposits in that year. Long-term deposits make up
the bulk of savings dccounts, amounting to 73.1 percent in 1971 according to
Den'gi i kredit, no. 8, 1971, p. 68. The same article stated that no significant
changes occurred in the distribution of deposits by category during 1965-70.
In 1975, the proportions remained about the same; approximately 70 percent of,
savings deposits were in long-term accounts, according to Finansy SSSR, no. 4,
1976, p. 23.

For 1950, however, interest payments are assumed to equal 3 percent of total
deposits because, according to Vestnik statistiki, no. 1, 1967, p. 22, interest pay-
ments were lowered from 3-5 percent to 2-3 percent in 1955.

a. 1950, 1968-69-N. Kh. 1969, p. 585.
1). 1955-N. Kh. 1960, p. 854.
c. 1960,1966-67-N. Kh. 1967, p. 699.
d. 1965, 1970-74-N. Kh. 1974, p. 607.
e. 1975-Sel'skaya zhizn', February 1, 1976, p. 2.

20. Lottery winnings
A cash-or-commodity lottery was begun In 1957 with winnings set at 50 per-

cent of total lottery revenues (G. Yeremeyeve, et al. Osnovy sberegatel'nogo dela,
Moscow, 1965, p. 50). In 1966, winnings were increased to 60.percent of revenues
(Den'gi i kredit, no. 4, 1966, p. 9) and by 1968, 95 percent of lottery revenues
were paid out (Den'gi i kredit, no. 8, 1970, p. 69). Since 1968, it is assumed
that money winnings were 95 percent of reported lottery revenues. Winnings
from other lotteries are not included.

a. 1960-Gos. byud. 1966. p. 11.
b. 1965-70-Gos. byud. 1972, p. 12.
c. 1971-75-Finansy SSSR, no. 4, 1976, p. 24.



TABLE 3.-U.S.S.R.: DEDUCTIONS FROM PERSONAL MONEY INCOME, 1950,1955,1960,1965-75

[Billion rubles]

1950 1955 1960 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975

1. Total deductions - -6.93 8.78 6.69 9.62 10.60 11.59 13.34 15.04 16.63 17.84 19.46 21.39 23.42 25.99
2. Direct taxes -3.58 4.83 5.60 7.70 8.44 9.32 10.50 11.60 12.74 13.70 14.80 15.80 17.10 18.40
3. Personal incometax -2.04 3.55 4.64 6.77 7.50 8.36 9.50 10.54 11.61 12.47 13.47 14.38 15.56 16.74
4. Agricultural tax -. 80 .44 .40 .36 .35 .35 .34 .33 .33 .33 .33 .33 .33 ,33
5. Bachelor and small family tax .74 .84 .56 .57 .59 .62 .66 .73 .80 .90 1.00 1. 09 1.21 1.33 A E
6. Local taxes -. 28 .29 .14 .17 .19 .19 .20. .19 .18 .18 .18 .18 .18 .18 00
7. State fees -. 03 .04 .04 .05 .06 . 06 .07 .07 .07 .07 .07 .07 .07 .07
8. Buildingtaxandland rent .13 .17 .07 .09 .09 .10 .10 .10 .11 .11 .11 .11 .11 .11
9. One-time collections at collective farm

markets -. 04 .02 .02 .02 .02 .02 .02 .02---
10. Collections on transportation and live-

stock in cities -. 08 .06 .01 .01 .02 .01 .01.
11. State loans 2.70 3.14 .06 .18 .22 .13 .28 .36 .47 .20 .20 .20 .20 .56
12. Trade union dues .24 .36 .55 .86 .96 1.08 1.20 1.28 1.38 1.45 1.54 1.63 1.75 1.85
13. Party membership dues … .10 .12 .17 .28 .30 .31 .36 .39 .42 .44 .46 .48 .51 .54
14. Insurance premiums -. 03 .04 .17 .43 .49 .56 .80 1.22 1.44 1.87 2.28 3.10 3.68 4.46
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DwnuurIoNs FRoM PoisonAL INcomE

Sources and Methodologl

1. Total deductions
a. All years-Sam of lines 2, 6, 11, 12, 13, 14.

2. Direct tazes
a. 1950, 1955, 1960-Gos. byud., 1966, p. 11.
b. 1965-1970-Gos. byud., 1972, p. 12.
c. 1970-1974-N. Kih. 1974, p. 756.
d. 1975-Tsifrakh, p. 43.

8. Personal income tam
a. 1950, 1955, 1960, 1965-70-Sources a. and b. of 2. above.
b. 1971-75-Assumed 91 percent of direct taxes (line 2. above), average rate

for 1966-70.
4. Agriculture ta:

a. 1950, 1955, 1960, 1965-70-Sources a. and b. of 2. above.
b. 1971-75-Assumed constant at 1970 level.

5. Bachelor and small family tax
a. 1950, 1955, 1960, 1965-70-Sources a. and b. of 2. above.
b. 1971-75-Line 2 less lines 3 and 4.

6. Local tazes
It is assumed that half of local taxes paid for state fees, building taxes and

land rents, and one-time collections at collective farm markets are paid by
Individuals. In addition local taxes include an "admission tax" paid solely by
institutions (US Bureau of the Census, The Soviet Financial System: Structure
Operation, and Statistics, Washington, 1968, p. 127-28).

a. 1950, 1955, 1960-Gos. byud., 1966, p. 70, reduced by value of "admissions
tax" from Gos. byud., 1966, p. 70, and half the value of taxes paid on the three
categories listed below.

b. 1965-70-Gos. byud., 1972, p. 76, reduced by value of "admission tax" from
Mestnyye byudzhety .SSSR. Moscow, 1970, p. 11. "Admission taxes" assumed to
grow by 3% during 1969-70, the rough average annual rate during 1960-63.

c. 1971-75-Assumed const.ant at 3 970 lpvat

7. State fees
It is assumed that one-half of state fees are paid by Individuals.
a. 1950, 1955, 1960-Gos. byud., 1966, p. 70.
Fb. 1965-1970-Gos. byud., 1972, p. 77.
c. 1971-1975--Assumed constant at 1970 level.

8. Building tam and land rent
It is assumed that one-half of building taxes and land rents are paid by

individuals.
a. 1950, 1955, 1960, 1965-70-Sources a. and b. of 2. above.
b. 1971-75-Assumed constant at 1970 level.

9. One-time collections at collective farm markets
a. 1950, 1955, 1960, 1965-69-Sources a. and b. of 2. above.
b. 1970-Value too small to be reported (source b. of 2. above).
c. 1971-75-Assumed continued too small to be reported.

10. Collections on transportation and on livestock holdings in cities
a. Line 6 less lines 7, 8, and 9.

11. State loans
a. 1950, 1955, 1960-Gos. byud., 1966, p. 11. Includes compulsory bond pur-

chases of 2.6 billion rubles in 1950 and 3.0 billion rubles In 1955.
b. 1965-70-Gos. byud., 1972, p. 12.
c. 1971-74-N. Kh. 1974, p. 757.
d. 1975-Finansy SSSR, no. 4, 1976, p. 24.

12. Trade union dues
Trade union dues are the product of estimated trade union membership and

1 percent of the average annual wage. The rate is found In Spravochnik prof-
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soyuznogo rabotnika, 1972, Moscow, 1972, p. 463. The average annual wage is
derived by adjusting the average monthly wage, found in N. Kh. 1974, p. 562, and
Tsifrakh, p. 179, to an annual basis. Data on trade union membership are
scattered, but available for several years. Membership is established for 1949,
1954, 1959, and 1963 in Emily C. Brown, Soviet Trade Unions and Labor Rela-
tions, Harvard, 1966, p. 48. Membership for 1967 and 1971 is given in Sovetskiye
profsoyuzy, no. 5, 1972, p. 6. Membership for the remaining years is estimated
on the basis of percentage of state labor force belonging to the trade unions or
by percentage increases in the state labor force. State labor force data are
found in N. Kh. 1974, p. 549 and Tsifrakh, p. 173.
13. Party membership dues

Party membership dues are the product of average annual party membership
and 2 percent of the average annual wage. The rate is from GNP 1970, p. 40.
The average annual wage is derived by adjusting the average monthly wage,
found in N. Kh. 1974, p. 562, and Sel'skaya zhizn', February 1, 1976, p. 2, to an
annual basis. Party membership is from Partiinaya zhizn', no. 14, July 1973,
p. 10, Kommunist, no. 5, March, 1975, p. 11, and Sel'skaya zhizn', February 25,
1976, p. 6.
14. Insurance premiums

a. 1950, 1955-Estimate based on relationship of total value of annual volun-
tary property Insurance and life insurance in 1950, 1955, and 1960, from N.
Laptev, (ed.) Finansy I sotsialisticheskoye stroitel'stvo, Moscow, 1957, p. 355-356,
and A. G. Zverev, Natsional'nyy dokhod I finansy SSSR, Moscow, 1961, p. 258,
to voluntary life insurance payments in 1960 (b. below).

b. 1960, 1965-Finansy, SSSR, no. 4, 1972, p. 3.
c. 1966-Interpolated.
d. 1967,1972-Finansy SSSR, no. 1, 1973, p. 57.
e. 1968-Finansy SSSR, no. 12, 1968, p. 7.
1. 1969-Estimate based on Finansy, SSSR, no. 4, 1974, p. 16. Premiums paid

during the Eighth Five-Year Plan were 4,515.8 mr.
g. 1970, 1974-Finansy SSSR, no. 6, 1975, p. 59.
h. 1971-Interpolated.
I. 1973-Finansy, SSSR, no. 4,1974, p. 14.
j. 1975-Estimate based on Finansy SSSR, no. 4, 1974. p. 16. Premiums paid

during the Ninth Five-Year Plan will be 15,391.2 mr.
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I. THE SOVIET ALUMINUM INDUSTRY

The Soviet Union, generally presumed to be one of the major poten-
tial purveyors of mineral raw materials to the world economy, is
poorly endowed with resources for one of its rapidly growing indus-
tries-aluminum. Despite an intensive geological prospecting effort
over the years, identified exploitable reserves of high-grade bauxite
remain limited. The nation's economic planners have sought to over-
come the domestic bauxite shortage in two ways: (1) By pioneering
the use of nonbauxitic raw materials, such as nepheline and alunite,
which are not used elsewhere in the commercial production of alu-
mina, the intermediate product of aluminum processing; (2) by
steadily increasing imports of both bauxite and alumina from a wide
range of foreign suppliers.

In 1975, out of a national aluminum metal output estimated at
2.4 x 106 tons, only 37 percent was derived from domestic bauxite
resources, with 24 percent coming from nonbauxitic materials and 40
percent from imported raw materials. There has been growing evi-
dence in the Soviet press and technical literature that Moscow plan-
ners have become disenchanted with the technical problems and the
economics of using the nonbauxitic materials, once widely publicized
as the potential solution to the Soviet Union's raw material problems
in the aluminum industry. No expansion of nonbauxitic projects
a pears planned and, in fact, an alunite-based alumina plant is in
thee process of being converted to the use of imported bauxite. The

*The New York Times and Soviet Geography: Review and Translation.
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outlook is therefore for growing reliance on imported raw materials
for an expanding aluminum industry as the vast hydro-electric po-
tential of south-central Siberia is being realized.

A. Historical Development
From the time its aluminum industry began in 1932, the Soviet

'Union has become the world's second largest producer of aluminum
metal, with an annual output of 2.4 x 106 tons. This is about half
of United States production and twice the level of the world's third
producing nation, Japan (Table 1)

The Soviet industry had its beginnings in northwest European
Russia, where a small aluminum plant, with a designed capacity of
11,000 tons went on stream in 1932 at Volkhov near Leningrad
using a low-grade bauxite from a nearby deposit at Boksitogorsk and
power from a small local hydro-electric station. The Volkhov plant
was followed in 1933 by the opening of a 36,000-ton reduction plant
at Zaporozh'ye at the newly completed hydro-electric station in the
Ukraine. Alumina was at first derived from bauxite at the two reduc-
tion plants and, as requirements expanded, from an additional alu-
mina plant opened in 1938 at the Boksitogorsk mine itself."

The discovery of bauxite resources in the Urals, of higher grade
than the Boksitogorsk deposit, led to the growth of the aluminum
industry in the Urals starting in the mid-1930's. This eastward trend
was accelerated during World War II by the loss of the aluminum
capacity in the European part of the country under German occupa-
tion. The first combined alumina and aluminum plant in the Urals
opened in 1939 at Kamensk. During the war, some equipment could
be evacuated from the threatened plants at Zaporozh'ye and Volkhov
and was installed in a new aluminum plant built at Stalinsk (now
,Novokuznetsk), put in operation in 1943 in Siberia's Kuznetsk Basin,
and in a second combined alumina (1943) and aluminum plant (1945)
in the Urals, at Krasnoturinsk, not far from the North Urals bauxite
center of Severoural'sk. As a result of these projects, Soviet aluminum
production rose during World War II from 60,000 tons in 1940 to
about 85,000 tons in 1945, despite the loss of the plants in the
European part of the USSR.

After the war, expansion of aluminum capacity. resumed at first in
the European part of the country, based both on domestic bauxite and
on some bauxite imports that came initially from Hungary and later
from Greece. Aside from the reconstruction of the two prewar plants,
at Volkhov and Zaporozh'ye, five new aluminum reduction plants
were put into operation during the 1950's. Two became part of the
northwest cluster of the industry, with the Kandalaksha plant on the
Kola Peninsula opened in 1951 and the Nadvoitsy plant in Karelia put
in operation in 1954. Two others became part of a southwest cluster in
Transcaucasia, with the Yerevan plant in Armenia starting in 1950
and the Sumgait plant near Baku in Azerbaijan in 1955. The fifth
and then largest reduction plant (with a capacity of about 200.000
tonnes of metal) went on stream in 1959 at Stalingrad (now Vol-

I For a detailed account of the Soviet aluminium Industry up to the late 1950's, see
Shabad. Theodore. "The Soviet Aluminum Industry." New York, American Metal Market,
1958), 25 pp., and a supplement "Soviet Aluminum Developments in 1959" (New York,
American Metal Market, 1960), 22 pp. For developments during the 1960's. see Shabad,
Theodore. "Basic Industrial Resources of the U.S.S.R." (New York, Columbia University
Press, 1969), pp. 58-63 and elsewhere under Individual projects.



663

gograd), on the site of a new Volga River hydroelectric station. This
expansion program, still based largely on domestic bauxite resources,
raised primary aluminum production from about 155,000 tons in
1959 to 430,000 in 1955 and about 550,000 in 1960.

In the 1960's began a new phase in the Soviet aluminum industry
as the development of the huge hydro-electric potential on the Angara
and Yenisey rivers in south-central Siberia attracted large new
aluminum reduction capacity. The rapid expansion of the industry
generated raw-material demands that could no longer be met from
traditional bauxite sources, and stimulated a search for additional
domestic bauxite, even of low grade; the use of nonbauxite materials
and, beginning in the mid-1960's, a greatly expanded raw-material im-
port program. Three new plants opened production in Siberia during
the 1960's, each associated with a major hydro-electric station. They
were open at Shelekhov (near Irkutsk) in 1962; at Krasnoyarsk in
1964, and at Bratsk in 1966. A fourth, associated with the Sayan hydro-
electric station under construction on the Yenisey at Sayanogorsk is
to go on stream in 1978. The only new plant outside Siberia is the
Regar plant, which went into operation in April 1975 in the Tadzhik
Republic of Central Asia, using power from the Nurek hydro plant.2

This pronounced eastward shift of aluminum capacity raised Soviet
production to about 1 x 106 tons in 1965, with 35 percent coming
from Siberia; 1.7 x 106 in 1970, with about 50 percent from Siberia;
and 2.4 x 106 in 1975, with about 65 percent from Siberia. The new
five-year plan (1976-80) has set an increase of 20-30 percent in
aluminum production, or at least 2.9 x 106 tons by 1980. This in-
crease will come from the installation of the final production units at
Bratsk and Krasnoyarsk, additional units at Regar and the first unit
at the new Sayanogorsk plant.3

II. PRINCIPAL DOMEsTic RESOURCES

A. Bauxite

The Soviet Union now mines bauxite in three areas: Boksitogorsk
near Tikhvin, in the Leningrad area; Severoural'sk in the northern
Urals, and Arkalyk in the Turgay area of northwest Kazakhstan.

The Boksitogorsk deposit, discovered in 1916, contained relatively
small reserves of low-grade bauxite (4148 percent alumina) with a
high silica content (10-20 percent), but it became the first Soviet
source of bauxite, with modern mining operations getting under way
in the early 1930's. The bauxite was converted into alumina at the
Volkhov alumina-aluminum plant (commissioned in 1932) and at a
local alumina plant (opened in 1938). Boksitogorsk-based alumina
was the principal raw material for the northwest cluster of the Soviet

sPravda (2T April 1975). The first stage, with four potlines, may have produced
about 50,000 tons of aluminum in 1975. The five-year plan 1976-80 calls for a produc-
tion growth of 560% (Pravda, 6 January 1976), with the addition of one potline planned
for 1977, three for 1978 and three more for the 1979-80 period (Ekonomicheskaya Gazeta,

' The Soviet Union does not publish official production statistics for the aluminum
industry, Western estimates vary widely, with a series published by the U.S. Bureau of
Mines for primary metal output running at about 70% of the production level in a series
published by the Central Intelligence Agency. The Bureau of Mines figure for 1970 was
1.1 x 105 tonnes ("Minerals Yearbook 1972." Vol. III: Area reports: International.
Washington, 1974), p. 817. The C.I.A. figure for 1970 was 1.7 x 10' tonnes ("Handbook
of Economic Statistics 1975." op. cit.). The present author has found the CIA figures to
conform more closely to the scattered indications found in the Soviet technical literature
and the Soviet press.
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aluminum industry until the early 1960's, when nephelite (a byprod-
uct of the Kola apatite operation) became the principal resource
base for the northwestern plants. By that time, the most accessible and
highest grade bauxite had been depleted at Boksitogorsk. the local
alumina plant was converted in 1960-65 to the production of abrasive-
grade alumina for grinding and polishing materials.4 Since that time,
the Boksitogorsk bauxite mine has in effect ceased to be a significant
element in the Soviet aluminum industry.

The northern Urals bauxite mines at Severoural'sk, known as the
Krasnaya Shapochka (Red Ridinghood) deposit, yield a high-grade
ore of 55 percent alumina and about 4 percent silica that represents
the Soviet Union's principal source of domestic bauxite. The deposit
was discovered in 1931, and mining operations began in 1934, when
Urals bauxite began to move to the Zaporozh'ye alumina-aluminum
plant, replacing the lower-grade Boksitogorsk ore at that Ukrainian
plant. During World War II the Severoural'sk mining district be-
came the Soviet Union's main bauxite producer, forming the basis
of two Urals alumina-aluminum plants, one at nearby Krasnoturinsk
(alumina commissioned in 1943 and aluminum in 1945), the other
at Kamensk, in the middle Urals, where a combined alumina-alumi-
num plant opened in 1939. In the postwar period, the Urals supplied
alumina to the expanding aluminum industry in the European part
of the USSR and, after 1960, increasingly to the new large metal-
reduction plants in Siberia.

Development of the Urals reserves has been hampered by an un-
favorable mining geology. Unlike the surface deposits of Boksito-
gorsk, most of the Urals reserves are underground in karst lime-
stone and have been plagued by severe flooding problems. Early min-
ing operations were in small open pits and sloping shafts. As mining
proceeded in the 1950's to greater depths below the watertable, the
flooding problem became so severe that surface streams had to be di-
verted or their channels had to be lined with impervious materials.
This river-control program made it possible to tap deeper horizons
and to start some large open pits in areas previously subjected to
flooding.

Beginning in the 1960's, several vertical shaft mines were driven
to depths of 500 meters or more, and there are plans to penetrate to
1,600 meters.5 The first large open-pit mine began operations in late
1971.6 Bauxite production in the Severoural'sk district increased from
close to 500.000 tons in 1945 to 2 x 106 tons in 1965 and 3 x 106 tons in
1975, thus accounting for about 75 percent of Soviet bauxite.7

The Arkalvk bauxite deposit in northwest Kazakhstan, containing
a high-silica bauxite (45-46 percent alumina, 12 percent silica), was
discovered in 1946, and an open-pit operation began production in
1.964, designed for an ultimate capacity of 3 x 106 tons. The bauxite
from Arkalyk is hauled 640 miles by rail to an alumina plant at Pav-

' "Severo-Zapadnvy ekonomteheskly rayon"/The Northwest Economic Reglon/(Moscow,
Nauka, 1967). p. 83; Darlnskly, A. V., "Leningradskaya Oblast" (Leningrad. Lenizdat,
1975). p. 346.

5 (Iornyy zhurnal (October 1974).
=zvestiya (14 January 1972).

Severoural'sk output was close to 500,000 tons In 1945 (Shabad. Soviet Aluminum
Developments in 1959, op. cit., p. 2). Subsequent increases were reeported by Soviet sources
as follows: 170 percent in 1945-55 and 50 percent In 1955-65 (Gornyy zhurnal. December
1967) ; 22 percent In 1965-70 and about 25 percent in 1970-75 (Gornyy zhurnal, October
1974), yielding about 3 x 100 tons in 1975.
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lodar with a capacity of over 500,000 tons that was put on stream also
in 1964. Pavlodar alumina is shipped to Siberia aluminum plants. It
has developed in recent years that the reserves of the best bauxite in
the Arkalyk area are limited (about 20 years if used at full capacity),
and this has required the exploration of inferior bauxite deposits
nearby for a mix with the higher Arkalyk grades. The Lower Ashut
deposit, with poorer ore, opened in 1974, and the Upper Ashut deposit
in 1975. The Ayat deposit, about 250 miles northwest of Arkalyk,
has been producing such inferior bauxite since 1971.5 As a result of the
deterioration of the raw-material base of the Pavlodar alumina plant,
the plant's process design has been disrupted. Because of high-silica
content of the bauxite, the plant had been designed for the combination
process in which the standard Bayer process yields a red mud from
which additional alumina is then extracted by the lime-soda sinter
process. The inferior bauxite yielded more red mud than originally
designed, upsetting the capacity ratio of the Bayer and sinter sec-
tions. 9 The deterioration of the raw-material input was evident from
the fact that bauxite mining in the Arkalyk district increased by more
than 50 percent from 1970 to 1975 while alumina output at Pavlodar
rose by only 23 percent.'0 Soviet authors have noted that the Pavlodar
alumina plant is the only installation in the world that .is processing
such low-grade aluminous raw material in large volumes, pointing out
that the material would be regarded abroad as lateritic clay rather

than bauxite. This author estimates that by 1975 the Pavlodar alumina
plant produced over 500,000 tons a year, using about 2.3 x 106 tons
of the low-grade Kazakhstan bauxite.

Outside of the two major bauxite mining districts-the northern
Urals and northwest Kazakhstan-bauxite development has been under
way in the North Onega deposit, on the Onega River near Plesetsk in
northern European Russia. The deposit, with a low-grade bauxite
containing 53 percent AlO, and as much as 18.5 percent SiO,, was
discovered in 1949, and development of a surface mine began in 1967.
The bauxite lies under a water-saturated overburden, and the area of
the prospective pit had to be drained before excavation could begin.
After seven years of work, a 60-meter deep pit was completed and the
first bauxite was extracted in 1974."1 However there has been no further
word about the development of the mine, and it has not been included
in the published outline of the new five-year plan 1976-80. More sig-
nificantly, perhaps, the Soviet Union has not announced the formal
creation of an urban center on the site of the mine. Design calculations
in the 1960's concluded that North Onega bauxite would be mined
more cheaply than the Arkalyk bauxite of Kazakhstan. North
Onega bauxite was envisaged as a raw-material source for the Bok-
sitogorsk alumina plant (replacing the depleted local deposit) and for
the Zaporozh'ye alumina-aluminum plant in the Ukraine. Ultimately
a local alumina plant near the North Onega deposit had been pro-
jected."2 However there has been no recent report on progress, and
the outlook for the mining project remains in doubt.

( The start of operations in the Ayat deposit was announced in Kazakhstanskaya Pravda
(Oct. l;. 1971) Lower Ashut in Sovetskaya Latviya (Jan. 6, 1974) and Upper Ashut in
Kazat-bstanskava Pravda (Aug. 16, 1975). The need for a mix of ores is discussed in
Narodnoye Khozyaystvo Kazakhstana (November 1970. pp. 51).

9 Tsvetnyye Metally (August 1975): Kazakhstanskaya Pravda (Nov. 23, 1974).
10 Kazakhstanskaya Pravda (Nov. 21. 1975).
11 Izvestlya (June 30. 1974) Sotsialistisheskaya Industriya (July 9, 1974).

Severo-Zapadnyy ekonomicheskly rayon (op. cit.), p. 80-81.

73-720-76 45
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Future commercial bauxite prospects are focused on the Timan dis-
trict in Komi Autonomous Republic of northern European Russia and
on the Belgorod district of central European Russia. Geological ex-
ploration in the Timan district concentrated in recent years on the
Vezhayu-Vorykva deposit, 100 miles northwest of the town of Ukhta,
where the bauxite, accessible by surface mining, contains 45-48 percent
alumina and about 10 percent silica. So far identified reserves have not
been adequate for commercial development.'s

B. Neepheline

The first nonbauxitic source of alumina in the Soviet Union was the
nepheline, a complex silicate of sodium, potassium and aluminum, that
occurs with apatite, a calcium phosphate, in the Kirovsk district of
the Kola Peninsula of northern European Russia. The mining of
apatite, the principal Soviet source of phosphatic fertilizer, began in
1931, with the nepheline component discarded as tailings in the process
of apatite concentration. The possibility of using nepheline concen-
trate (29 percent A12 03 ) from the tailings for the production of
alumina was demonstrated experimentally in 1932, and a nepheline
concentrator was built at Kirovsk in 1939.'1 However, World War II
intervened, and it was only after the war that the nepheline-to-alumina
process was introduced commercially, first at the Volkhov alumina-
aluminum plant near Leningrad, and then at a larger, new alumina
plant at Pikalevo, near the old bauxite center of Boksitogorsk.

The alumina plant at Volkhov, originally based on the use of Boksi-
togorsk bauxite, was converted to- the nepheline process in the late
1940's, and the first shipment of nepheline concentrate from Kirovsk
was received in 1949. It took five years for the new technology to be
mastered, and it was not completely operational until 1954. The process
was judged so successful at the time that it was introduced at the new
Pikalevo alumina plant, commissioned in 1959.

Despite the low alumina content in nepheline (29 percent, compared
with about 50 percent in high-grade bauxite), the nepheline process
was judged to be economical because it yields both cement and alkalis
(soda ash and potash) as byproducts. The sintering of 4-4.5 tons of
nepheline concentrate with about twice as much limestone yields one
tons of alumina, one ton of alkalis and about 7 tons of cement.
The large limestone requirements and the large potential cement yield
made the nepheline-limestone sinter process particularly economical
in areas with large limestone resources and a nearby market for the
vast cement output.

The nepheline-based alumina capacity in the northwest region of
the European USSR is limited to about 350,000 tons (about 50,000
tons at Volkhov and about 300,000 tons at Pikalevo). 5 The proc-

"Sovetskaya Geologlya (December 1975), pp. 11i4-115.
"Kitler, I. N., and Layner, Yu. R. Nefeliny-kompleksnoye syr'ye alynminiyevoy

promyshiennosti/Nephelines-a multicomponent raw material for the aluminum in-
dustry/ (Moscow, Metallurgisdatt 1962), p. 31.

11 The alumina output in the Northwest can be estimated both from published soda-ash
production (about 26,0 tons in 1970) on the basis of 0.75 ton of soda ash for every ton
of nepheline-based aluin and from Published data on cement production from nepheline-
based alumina plants (about 2.5 x 1068 tons) on the basis of 7 tons of cement for every ton
of alumina.
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essing capacity has limited the use of nepheline concentrate to
1.5 x 106 tons a year, which represents only about one-sixth of the

nepheline potential in the tailings left by the apatite industry. If fully

used, the mining operation in the Kola Peninsula would yield one
ton of nepheline concentrate for every 1.5 tons of apatite concen-
trate; in 1975, 15 x 106 tons of apatite concentrate were produced at

Kirovsk, equivalent to a potential nepheline output of 10 x 106 tons.16

The apparent cost-effectiveness of the nepheline process in the

Northwest, which resulted in part from the fact that the nepheline was

a byproduct of a major apatite mining industry, stimulated the use

of nepheline as an aluminous raw material elsewhere in the Soviet

Union. Development began in the middle 1950's on two sites that ap-

peared the most suitable: the Achinsk district of southern Siberia,

which was to be the first of a series of large nepheline-based alumina

plants supplying the expanding aluminum industry of Siberia, and

the Razdan district of Armenia, which was to become a nepheline-
based alumina source for the Transcaucasian cluster of the aluminum
industry.

The Achinsk project was originally designed to use nepheline
from a nepheline-syenite deposit at Goryachegorsk, 85 miles south-

west of Achinsk, and a railway to the site was completed in 1959.

However. the discovery of a higher-grade deposit on the Kiya-Shaltyr
River at Belogorsk, 35 miles farther to the southwest, disrupted the

original plans. It required new engineering designs adapted to the

new ore, the building of a new access railway, and the start of con-

struction at the Belogorsk site from scratch. The shift in raw-mate-

rial base delayed completion of the Achinsk plant. As a makeshift

operation, the cement section of the project went on stream in 1965

on the basis of -a local limestone deposit, with a capacity of 2 x 106

tons of cement. Alumina production did not begin until April 1970,

with the 10th and final rotary calcination kiln initalled in late 1971.1'

It became soon evident that the Achinsk alumina plant, with a de-

signed capacity of 800,000 tons, was not working efficiently or

economically. A report in the Soviet Government newspaper Izvestiya

in 1974 called the project a failure, saying that after 15 years of con-

struction the plant "did not justify the hopes that had been placed

in the use of nepheline in Siberia, and the output, once advertised as

the cheapest alumina in the USSR, in fact turned out very expen-

sive." 18 According to other Soviet accounts, only 53.5 percent of the

plant's capacity was being used in 1973 and the plant was expected

to work profitably only in the fourth quarter of 1975. One reason for

the uneconomical operation, aside from any technological problems,

was the limitation of the cement market in southern Siberia. Since

it was not economical to haul cement over long distances, only about

one-half of the byproduct calcium silicate (the so-called belite slurry)

was being used for byproduct cement at Achinsk. 19 By 1975, judging

16 The 1975 apatite output was given In Pravda (Feb. 20, 1976). For the apatite-

npphellne ratio see Granlik, . I. Ekonomichesklye problemy razvitlya I raymeshehenlya

prolzvodttel'nykh sll Yevropeyskogo Severa SSSR/Economic problems In the develop-

ment and location of productive forces In the European North of the USSR/ (Moscow.

Nauka. 1971), p. 118. For the actual use of nepheline concentrate. see Ekonomicheskaya

Gazeta (1974. No. 7) and Izvestlya (Dec. 29, 1974).
T Stroitel'naya Gazeta (May 14, 1965; Apr. 12, 1970; Jan. 1, 1972).
Is Izvestlya (Dec. 29. 1974).
D0 Tsvetnyye Metally (January 1975; June 1975; August 1975).
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from a soda-ash yield of about 400,000 tons, the Achinsk plant was
producing about 550,000 tons of alumina, or about two-thirds of
designed capacity.2 0

The Armenia nepheline project was designed in 1958; construc-
tion began in 1960, and it is still incomplete.2' The use of the ore,
from the Tezhsar nepheline-syenite deposit near Razdan, had been
described by the Armenian designers as yielding not only byproduct
cement, but also a wide range of chemicals (sodium and calcium meta-
silicates, potash, amorphous silica) enhancing the cost-effectiveness
of the nepheline-alumina operation. In anticipation of the new indus-
try, Razdan was selected as the site for Armenia's largest power gen-
erating complex. It consists of a 300,000-kilowatt heat and power sta-
tion (completed in 1970) and an 800,000-kilowatt condenser-type pow-
er station (completed in 1974), or a combined capacity of 1.1 x 106
kilowatts. In the absence of the expected large steam consumption at
Razdan, it has now been suggested that the excessive heat capacity
of the power complex be used in local greenhouse cultivation.22 As in
the case of Achinsk, the delay in the alumina project induced the plan-
ners to proceed at least with cement production, and a cement plant
with a capacity of 1.2 x 10' tons was commissioned in late 1970 for
the growing Armenian market.2 3 But the outlook for the alumina
section is dim. As of mid-1975, 43 million rubles still remained to be
invested in the project, but only one-tenth of that amount was being
allocated annually.2 4 The Razdan project continues to be listed in
five-year plans, but early completion seems unlikely unless the rate
of construction is greatly accelerated.

The problems at Achinsk and Razdan appear to have had an im-
pact on further expansion of the use of Kola nepheline.

Under plans announced in the 1960's, the production of nepheline
concentrate was to have been expanded in the Kirovsk district in an
effort to make use of the waste tailings, and the nepheline was to be
transported by cheap water route to cement centers in the Volga
valley where the existence of a large market would justify the con-
struction of a large-capacity alumina-cement complex. Two sites were
proposed: one at Novoul'yanovsk, a cement town south of Ul'vanovsk;
the other at Mikhaylovka, in Volgograd Oblast.2 5 At Novoul'yanovsk,
which already has a limestone-based cement plant producing 2 x 106
tons a year (opened in 1961), the start of an alumina plant project
was actually announced in the late 1960's, but no further word has
been heard.2 6 At Alikhayloka, a small cement plant of 1.1 x 106 tons
capacity was built in the early 1950's and expanded to 2.7 x 106 tons
in the 1960's, but the alumina project does not appear to have been
implemented.3

' The 1975 estimate for Achinrk alumina output Is further supported by the announce-
ment In Stroitel'naya Gazeta (Feb. 8. 1976) that alumina production is scheduled to
rise by 43 percent in the new five-year plan 1976-80, presumably to reach the designed
capacity of 800,000 tons.

ii Kommunist (Yerevan newspaper; Dec. 28, 1963; July 13, 1966; June 22, 1969;
Mar. 16. 1971 ; Aug. 3, 1975).

23 Kommunist (Jan. 7, 1970: Aug. 3, 1974; Jan. 4, 1976).
r3 KommunIst (Nov. 5. 1970).

Knommunist (Aug. 3. 1975).~'Izvestlya (Apr. 4. 1967) -,Granik (op. cit.), p. 120.
T TevetnvYe (Aetally (June 1967: November 11969) . Sovetskaya Rossiya (Mar. 21. 1970).

"' Tsvetnyye Metally (June 1967; November 1969) ; Problemy razvitlya I razmesb-
cheniya proizvoditel'nykh sil Povolzh'ya/Problems of Development and Location of Pro-
ductive Forces In the Volga Region/ (Moscow, Mysr', 1973), p. 156.
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Failure to go ahead with an expansion of Kola nepheline use evi-
dently reflected disenchantment among Soviet aluminum planners
with regard to the Achinsk project and, by extension, to the entire
nepheline avenue to aluminum production. According to advocates of
Kola nepheline, the designers of the Achinsk plant ignored the expe-
rience of nepheline-based alumina plants at Volkhov and Pikalevo.
But the Ministry of Nonferrous Metallurgy interpreted the failure at
Achinsk in its own fashion. It explained the high cost of Siberian
alumina by saying that it is "far more difficult to process nepheline
than it is to process bauxite." 28 The director of the apatite mining
complex was quoted as having said in early 1976: "The Ministry of
Nonferrous Metallurgy, which is the principal consumer of nepheline,
uses it in limited amounts and plans no significant increase in nepheline
consumption in the 10th five-year plan (1976-80) .29

C. Alunite

Aside from nepheline, the only nonbauxitic material that has found
commercial use as an alumina source in the Soviet Union is alunite, a
potassium aluminum sulfate, found in substantial reserves in the
Zaglik deposit near Kirovabad in the Azerbaijan Republic of Trans-
caucasia. A Soviet engineer, Georgiy V. Labutin, proposed a process
decomposing the alunite to alumina, potassium sulfate (a fertilizer)
and sulfur oxides (used to produce sulfuric acid). He contended that
this process would be even more economical than the nepheline-based
alumina process because the alunite byproducts (sulfuric acid and
potassium sulfate) were of higher value than the cement and soda ash
obtained in the nepheline process.-o In the alunite process, as designed
by Labutin, 6.6-6.7 tons of alunite ore (containing 50% alunite)
yield one ton of alumina as well as 1.15-1.3 tons of sulfuric acid
and 0.2-0.235 tons of potassium sulfate.31 Construction of the Kiro-
vabad alumina plant, with an ultimate designed capacity of 400,000
tons of alumina, began in 1955. Construction was not pursued with
much energy until 1958, when the pace accelerated and 1962 was set
as the target date for the start of the first of four 100,000-ton sec-
tions. However, the first alunite ore, hauled from'the nearby Zaglik
mine (town of Alunitdag) by a 5-mile cableway and then by a 22-mile
electric railway, reached the alumina plant only in late 1965, and
yielded the first alumina and sulfuric acid early the following year.

The potassium sulfate department did not open until 1968.32 The
breaking-in process proved to be long and difficult. By the end of 1969,
the first section of the plant was said to be operating at only 40%o
capacity, suggesting an alumina output of 40,000 tons, and this was
to be doubled in 1970.33'The first sulfuric acid section. with a designed
capacity of 125,000 tons, was not operating properly and was pro-
ducing only about 15,000 tons of acid, much of it below standard.

2i Izvestlya (Dec. 29, 1974).
D Soverskaya Rossiya (Jan. 5, 1976).
V Labut1n. a. V. Alunity (Moscow, Metallurgiya, 1965), p. P.
a Belyayev, A. I. Metallurglya leakikh metallov/Metallnrgy of Light Metals/(Moscow,

Metallurghzdat, 1962), p. 148; Susbkov. A. I., and Troitskiy, I. A. Metallurglya alyum-
Intva (Moscow, Metallurgiya. 1965). p. 221.

" Bsaknskly Rabochiy (Baku newspaper; Nov. 26, 1965; Mar. 3. 1966); Izvestlys
(Mav 5. 1965).

a hakinskiy Rabochly (Dec. 19, 1969; Jan. 7, 1970).
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The potassium sulfate department used what was later described as
an outdated technology34 and yielded about 20,000 tons in 1970.
By 1974, the annual production plan for potassium sulfate was an-
nounced as 40,000 tons, doubling production of both fertilizer and
alumina. The sulfuric acid department, having been reconstructed,
finally began full operation in 1973.35 It yielded about 250,000 tons
of acid in 1975, corresponding to about 200,000 tons of alumina and
40,000 tons of potassium sulfate. After nearly a decade of operation,
the Kirovabad alumina plant was described as working normally.,"

Nevertheless the Soviet aluminum planners saw their future in
bauxite rather than in alunite. It was announced in late 1974 that fur-
ther expansion of alumina production at Kirovabad would be based
on imported bauxite.81 The 10th five-year plan for Kirovabad describes
"organization of the processing of imported bauxite" as the principal
task, and set an alumina goal of 800,000 tons for 1980, of which half
would be alunite-based and half would use bauxite."' A storage facility
for imported Guinean bauxite was completed in February 1976 at
Kirovabad. The bauxite-based alumina operation, due to start in 1977,
will supply alumina to the Regar aluminum plant.3 9

III. OTTER PoTENTIAL ALuMINum SouRcEs

Aside from the commercial use of bauxite, nepheline and alunite,
the Soviet Union has at various times raised the prospects of employ-
ing other aluminum-bearing materials, some of which have been tested
and have even reached the pilot-plant stage. However none is now
scheduled in published plans for commercial use.

A. Kyanite

This aluminum silicate is present in large deposits in the Keyv
(Keiv) upland of the central Kola Peninsula, far from settlement and
transportation. More than 20 deposits have been identified in the area,
and the Kola branch of the Academy of Sciences of the USSR has
recommended the use of kyanite concentrate for direct electrothermal
reduction to aluminum-silicon alloys. The Shunrurta deposit, in the
heart of the peninsula, has been recommended as a priority site for
development' 9

B. Siflimanite

This mineral, of the same type as kyanite, is found in a deposit at
Kyakhta in southern Siberia on the Mongolian border, and was envis-

u Bakinskly Raboehiv (Au L. 12. 1975).
sBnakinskly Rabochly (Dec. 15. 19T3). The start of operations at the sulfuric aeld

department Is evident from announced production figures for the Azerbaijan republic.
where another acid plant, at Sumgait. was already producing about 130,000 tonnes a year.
The republic's output rose from 132,000 tonnes In 1972 to 291,000 In 1973, 337,000 In
1974. and 378.000 in 1975. The increment represents mainly Kirovabad production.5 llakinsklv Rabochlv (Sept. 30. 1975). This source states that alumina and potassium
sulfate production doubled from 1970 to 1974 while sulfuric acid output increased by a
factor of 14.

'n Rakinskly Rabochiy (Dec. 28. 1974) .58Bakinskly Rabochly (Jan. 30. 1976). The flve-year plan calls for a nearly four fold
Increase In alumina production by 1980 (to 380 percent of the 1975 level), suggesting
a coal of about 800.000 tonnes. But the two by-products of the alunite process are
scheduled only to double In production-sulfuric acid to Increase by 90 percent and po-
tnsslum sulfate by 120 nercent. This suecests a doubling of alunite-based alumina. to
the original designed capacity of about 400.000 tonnes, leaving another 400,000 tonnes
of alumina to be derived from Imported bauxite (representing an annual requirement of
about 800.000 tonnes of bauxite by 1980).

8 Bakinskly Rabochiy (Feb. 18. 1978).
'0 Granik (op. cit.), pp. 85-86; Tsvetnyye Metally (March 1968), pp. 44-46.
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aged in the late 1950's as a raw material for the Irkutsk aluminum
plant at Shelekhov. Sillimanite concentrate was obtained from an ex-
perimental concentrator in 1959, for use in an electrothermal depart-
ment that opened at the Irkutsk aluminum plant in late 1960.41 How-
ever the use of Kyakhta sillimanite did not appear to go beyond that
pilot stage, and the Irkutsk plant, whose first electrolytic potline went
on stream in 1962, has been using long-haul alumina from the Urals,
Pavlodar and Achinsk.

C. Kaolin clay

This clay is present in the overburden of the lignite strip mine of
Angren, east of Tashkent in Central Asia, and a lime-sinter process was
proposed in. the 1950's to convert the kaolin into alumina, with cement
as a byproduct. 42 A pilot plant testing the process began operating in
1968-69 at Almalyk, 30 miles west of Angren.43 The pilot phase was
completed in 1972, with what were described as positive results justi-
fying the clay-to-alumina conversion on a commercial basis."4 Advo-
cates of the process have urged implementation, proposing a complex
with a capacity of 1 x 106 tons of alumina and 6 x 106 tons of ce-
ment,45 but such a project has yet to be approved by the Soviet plan-
ning authorities. Angren kaolin was originally envisaged as a poten-
tial source of alumina for the Regar aluminum plant, which went on
stream in 1975, presumably using imported alumina.

IV. RAW-MATFRIAL IMPORTS

The Soviet Union began importing Hungarian bauxite in the early
postwar years. The ore moved by rail over a distance of nearly 2,500
miles to the Urals alumina plants, reaching a peak of 560,000 tons
in 1950, or about one-fourth of the Soviet Union's total bauxite supply.
Hungary also provided up to about 40,000 tons of alumina for the
Ukraine's Zaporozh'ye aluminum plant, where metal production re-
sumed in 1949, but the alumina section was not rebuilt until 1955.46
Both bauxite and alumina shipments ceased in 1955 as Hungary used
increasing amounts of raw materials for a domestic alumina and
aluminum industry, supplying most of the surplus to East Germany
and Czechoslovakia, where aluminum industries were also developing.
Beginning in 1955, Greece replaced Hungary as the Soviet Union's
bauxite supplier," with average annual shipments of 450,000 tons in
the 1960's rising to an average of 550,000 tons in the 1970's. Most
of the Greek bauxite was converted into alumina at Zaporozh'ye for
use in the local reduction plant and in the Transcaucasian aluminum
plants at Sumgait and Yerevan.

As the expanding aluminum industry made increasing demands on
the Soviet raw-material base, the import program was significantly
expanded in the 1960's. In addition to Greek bauxite, ore shipments

41 Sovetskaya Rossiya (Aur. 19, 1959) ; Promyshlenno-Ekonomicbeskaya Gazeta (Mar. 18,
19601; izvestiya (Dec. 31. 1960).

'2 Pravda Vostoka (Tashkent newspaper; Mar. 19, 1960: Dec. 24, 1960; Apr. 1, 1985).
a3 Pravda Vostoka (Jan. 7. 1968 ; Dec. 2. 1969; Jnn. 20. 1970).
"Proirvoditel'nyye shy tUzbekistana I perspebtivy ikh razvitlya/Productive Forces of

Uzbe~kstn n and Prospects of Develonment/ (Tashkent, Fan. 1974). pp. 185-186.
'5 Pravda vostoka (San. 14. 1976). Two sites for such an alumina complex have been

proposed! AneVren Itself, or Akhangaran, a town just north of Almalyk where a cement
plant with a capacity of 1.5 x 10 e tons was Inaugurated In 1961.

e5 Peha bn. The Soviet Aluminum Industry (op. cit.), pp. 9-10.
e Shabad, Soviet Aluminum Developments In 1959 (op cit,), pp. 6-7.
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began arriving in 1965 from Yugoslavia, which soon surpassed Greece
as the principal supplier; in 1968 from Guinea, and in 1971 from
Turkey. In 1975, the Soviet Union imported 3.5 x 106 tons of bauxite,
or the equivalent of 800,000 tons of aluminum, with one-half coming
from Guinea (table 2).

Beginning in 1967, as alumina capacity did not keep pace with alu-
minum capacity increases in Siberia, the Soviet Union also turned
increasingly to alumina imports. Under an agreement with Hungary,
the Hungarians began in 1967 to ship alumina to the Volgograd
aluminum plant (which had first used Urals alumina after its com-
pletion in 1959) and took aluminum meal in return under a barter
arrangement. By the mid-1970's, the Soviet Union was receiving an
average of 330,000 tons of Hungarian alumina, and exporting over
100,000 tons of aluminum metal to H-lungary. Another long-term
source of alumina for the Soviet Union has been the United States
(beginning in 1967), and shipments from Jamaica, Guyana, Turkey
and Italy started in 1973. By the mid-1970's the Soviet Union was
importing an average of 900,000 tons of alumina, the equivalent of
450,000 tons of aluminum metal (table 3). Combined raw material
imports thus represented over 1 x 10 6 tons of aluminum production, or
40 percent of Soviet output. This represented a significant increase in
the role of imports over the last decade. In 1965 the Soviet Union
derived about 150,000 tons of aluminum from imported materials, or
15 percent of total production.

Table 4, which reconstructs the raw-material balance of the Soviet
aluminum industry, shows that the contribution of the domestic
bauxite-mining industry-essentially the Urals and the Arkalyk area
of northwest Kazakhstan-has been steadily declining, from 70 percent
in 1965 to about 50 percent in 1970 and 37 percent in 1975. In the five-
year period from 1965 to 1970, the principal increment was provided by
a steep surge in imports, which rose from 15 percent of the total raw-
material supply to 40 percent. During the five-year period from 1970
to 1975, as the new nephelite-based alumina plant at Achinsky came on
stream, nonbauxitic materials provided the principal increment, rising
from 12 percent of the. total raw-material supply in 1970 to 23 percent
in 1975.

V. OUTLOOK FOR THE FUTURE

Recent statements in the Soviet press suggest a general disenchant-
ment with nonbauxitic domestic raw materials, both on technological
and economic grounds. Having completed the two principal nonbauxi-
tic projects-Achinsk nepheline and Kirovabad alunite-that had
been designed in the late 1950's, the Soviet aluminum planners now
appear to be turning increasing to imported raw materials as a source
for future expansion of the industry.

In addition to the planned bauxite-based expansion of the Kirova-
bad alumina plant, a new alumina plant is under construction on the
Black Sea coast of the Ukraine. This plant, with an estimated capacity
of 1 x 106 tons, is situated at Zhovtneyove, a southern suburb of Niko-
layev.48 It will process Guinean bauxite from the 2.5 x 106 tons min-
ing operation at Debele (near Kindia) that was developed with Soviet
credits, to be repaid in bauxite.4 9 Nikolayev alumina is to be hauled

a Pravda UkraRny MDm. 28. 1973) - Pravda (Sept. 29, 1975).
0 Vneshnyaya TorgovIya (June 1975), p. 15.



673

by railway over a distance of nearly 3,000 miles to the Sayanogorsk
aluminum plant, with an estimated capacity of 500,000 tons. The
Sayanogorsk plant is scheduled to go into operation in conjunction
with the adjacent Sayan hydroelectric station, now scheduled for first
power production in 1978.50

Soviet planners have also recommended the construction of a second
seaboard alumina plant on the Pacific coast. This plant, which would be
built in the 1980's, would have a capacity of 1.1 x 106 tons of alumina
and would be located at a site yet to be determined in the Maritime
Territory of the Soviet Far East. It would process imported bauxite,
possibly from Australia, and ship its alumina to the aluminum plants
of southern Siberia. The long-term Soviet intention is to re-export
aluminum metal to countries in the Pacific basin.5 ' Such an operation
would be greatly facilitated by the construction of the 2,000-mile Bay-
kal-Amur Mainline railway, to be completed in the early 1980's. This
new railway, running parallel to, and to the north of, the present
Trans-Siberian Railway, is designed mainly to open up new Siberian
resource sites for export through Pacific ports. Much of the traffic on
the BAM railway would thus be eastbound, making it particularly
suitable to haul large volumes of alumina from the coast westward to
the Siberian reduction plants. Over the long run, the growing hydro-
electric complex of southern Siberia may well become one of the world's
leading aluminum reduction centers of the world, importing raw ma-
terial and re-exporting metal.

TABLE 1.-PRINCIPAL ALUMINUM-PRODUCING COUNTRIES

lIn 10' tons)

1965 1970 1974

United States -2,499 3,607 4, 448
Soviet Union - 1, 000 1,700 2,150
Japan ---------------- 294 733, 1,124
Canada-- ---------------- 753 962 910
West Germany -234 309 689
Norway 276 522 652
France- _340 381 394
China- 115 220 320
United Kingdom -36 40 294
Italy -124 146 223
Australia_ - .-- ------------------- 88 168 208

Source: Central Intelligence Agency. "Handbook of Economic Statistics 1975." Publication A (ER) 75-65, August
1975, p. 95.

TABLE 2.-BAUXITE IMPORTS OF THE SOVIET UNION

lin 10'tonsl

1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975

Greece_ .- 449 481 427 430 457 529 615 526 441 635 503 611
Yugoslavia -- 124 360 647 721 827 814 600 794 690 664 947
Turkey-------- 76 152 148 203 75
Guinea ------ 44 119 211 328-- 253 1,844

Total 449 605 787 1,077 1,233 1,400 1,548 1,413 1,714 1,473 1,623 3,477

Sources: "Voeshoynys torgovlya 555'" (Foreign Trade of 'the USSR), statistical yearbook, Moscow. 1965 through
1976. Note: A substantial portion of the increased imports from Guinea in 1975 was stockpiled pending completion
of additional processing capacity at Kirovabad and ultimately at Nikolayev.

50 Sovetskaya Rosseya (Aug. 18. 1975; Feb. 8, 1976).
e Ekonomicheskaya Gazeta (1975, No. 5), p. 13.
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TABLE 3.-ALUMINA IMPORTS OF THE SOVIET UNION

[In 10 Itons]

1957 1968 1969 1970 1971 1972 1973 1974 1975

Hungary -89 148 169 202 161 244 345 323 405
Greece 22 28 38
United States -53 194 354 291 447 243 206 85 114
Jamaica ----- 20 -- 79 143 169
Trinidad - ------------------------------------------------------ 160- _- _
France -18 29.
Guinea- 5----------------------------
Yugoslavia… 3
Guyana ------ 134 - 82 121
Turkey- - - -62 127 38
Italy ----- 26 51 76
India _ _ _-------- 47
Others- ------------- 25 127 51 51 75 59

Total - ---------------- 168 388 596 518 755 698 903 -886 1;029

Sources: "Vneshnyaya torgovlya SSSR" (Foreign Trade of the USSR), statistical yearbook, Moscow, 1965 through 1976.

Note: Some columns do not add up because of rounding.

TABLE 4.-RAW MATERIAL BALANCE OF THE SOVIET ALUMINUM INDUSTRY

[in alumina equivalent of 105 tons]

1965 Percent 1970 Percent 1975 Percen

Domestic materials_ - _-.---.-----.--- 1.7 85 2.1 62 2.9 60

Bauxite - 1. 4 70 1.7 50 1.8 37
Nephellne -. 3 15 .3 9 .9 19
Alunite - - - .1 3 .2 4

Imported materluls .3 15 1. 3 38 1.9 40

Bauxite … .3 15 .8 23 X.9 19
Alumina- 5 15 1.0 21

Total alumina equivalent _ 2.0 100 3. 4 100 4.8 100
Total aluminum 1.0 -- 1.7 -- 2.4- -

I Actual bauxite Imports In 1975 were 1.7x106 tons in alumina equivalent, of which about one-half is believed, to
have been stockpiled pending completion of new alumina capacity at Kirovabad and ultimately at Nikolayev.

Source: Author's calculations.
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I. INTRODUCTION

During 1971-75 U.S.S.R. foreign economic relations entered a
"qualitatively new stage," in the words of Foreign Trade Minister
Nikolai Patolichev.1 The most spectacular developments have come
in trade with the West, which now accounts for more than 31 percent
of Soviet trade. While U.S.S.R. trade with the world during 1971-75
more than doubled, trade with the developed countries of the West
increased more than three times.. (See Figure 1.) Commerce with
individual Western countries such as the United States, Japan and
West Germany has reached rather substantial levels.

In the rears since the 24th U.S.S.R. Communist Party Congress in
1971 the Soviet leadership has increasingly come to believe that foreign
trade can play an important role both in U.S.S.R. economic. develop-
ment and Soviet participation in world affairs. Whereas Party Gen-
eral Secretary Brezhnev in his report to the 1971 Congress referred to
foreign trade as a "big reserve" for Soviet economic developments in
1976 he told the 25th Party Congress that the development of Soviet
foreign economic relations now ranks among "central economic
problems." 3

The increasing importance of trade is perhaps most visible in the
Soviet Far East, where a number of projects in cooperation with
the Japanese are speeding development. Massive amounts of equipment
are also being imported from the United States, Western Europe,
Japan, and Eastern Europe for the Kama Truck Plant, which is to
be the world's largest, and for the construction of pipelines and a num-
ber of fertilizer plants. As the U.S.S.R. economy finds itself in a
stage where growth must be based to an ever greater extent on higher
labor productivity and improved application of advances in science
and technology, the Soviet Union is increasingly turning to trade,
particularly with the West, as one source of the machinery and tech-
nology it needs.

Both Brezhnev and Council of Ministers Chairman Kosygin made
it clear at the 25th Party Congress that the U.S.S.R. plans to step up
its participation in international economic affairs over the long term.
As regards trade with the West, Brezhnev asserted that "economic
and scientific-technical ties with the capitalist states strengthen and
broaden the material basis of the policy of peaceful coexistence." 4 He
also emphasized that the Soviet Union could not stand aside from the
resolution of important economically-related international matters
such as the availability of natural and energy resources, exploitation
of the resources of the seas, protection of the environment, and mas-
tery of outer space.

Pleased with the rapid pace of foreign trade expansion since 1972,
the Soviet leadership is becoming increasingly concerned with raising
the "effectiveness" of U.S.S.R. participation in an international divi-
sion of labor. The Soviets believe that through effective trade, partic-
ularly with the West, the Soviet economy can take advantage of the

1 N. S. Patollchev-Interview, "Glavnala tse&'-blagosostoianle liudel, Mlntstr vneshnel
torgovlIl .S.S.R. N. S. Patollchev otvechaet na voprosy Izvesttl," Izvestlla, Feb. 18, 1976.

2 Materlaly XXIV S"ezda KPS8 (Moscow, Politlcheskaia Literatura, 1974), p. 61.
a L I. Brezhnev,. "Otchet tsentral'nogo komiteta KPSS I ocherednye zadacht partil v

oblasti vnutrennel l vneshnel poliltki, doklad General'nogo sekretaria TsK KPS tovar-
lshcha I. I. Breshneva, 24 fevralla 1976 goda," Ekonomlcheskala gazeta, No. 9. Feb-
ruary 1976. p. 11.

' Ibd., p. 11.



679

benefits of international industrial specialization and transfer of tech-
nology. A number of new departures have accompanied the recent
dramatic-growth of trade, but much progress remains to be made in
perfecting the Soviet foreign trade system, particularly if the rapid
pace of growth of trade with the West is to be maintained.

In 1975 the U.S.S.R. sustained a large hard currency trade deficit
with the West and is expected to do so again in 1976. If the Soviets are
to increase or even maintain their purchases in the West, as they clearly
feel it is advantageous to do, they will have to significantly increase
sales. Furthermore, the Soviets have become convinced that they will be
at a disadvantage until they succeed in exporting substantial amounts
of machinery and equipment to these countries, in addition to the raw
materials which now make up the bulk of U.S.S.R. exports. But thus
far little sucess has been achieved, despite calls to raise the quality and
competitiveness of Soviet manufactured goods produced for export.
Some success has been achieved in gaining access to Western tech-
nolgy by- working out new forms of cooperation with foreign firms,
especially compensation agreements and scientific-technical coopera-
tion agreements.

Under a compensation agreement the Soviets purchase on credit
equipment and services for the construction of industrial facilities in
the U.S.S.R. and later pay off the loans through long-term delivery
of products, .which are often produced at the new facility. The scien-
tific-technical cooperation agreements concluded with foreign firms are
intended to bring about exhange of information and cooperation
in research that could in some cases lead to cooperation in produc-
tion. More than twenty-five compensation agreements and over one-
hundred and seventy scientific-technical agreements have been signed
with Western firms. Much progress, however, remains to be made
in increasing their utility for both the Soviets and the Western firms.

Soviet purchases of Western machinery and equipment are tradi-
tionally allocated primarily for priority projects and industries. At
least one prominent Soviet observer 5 has asserted that if the U.S.S.R.
economy is to take more advantage of an international division of
labor, foreign purchases should be oriented not so much to satisfying
current needs as to raising productivity and quality throughout the
economy in the long run. In a related matter, Soviet plans for 1976-80
economic development repeat a call made by Kosygin in 1971 to in-
crease the role and responsibility of industrial ministries in foreign
trade. In fact, industrial ministries and their enterprises have begun
taking a more active part, particularly in purchasing. However, really
effective measures to increase the number of industries significantly
involved in importing and exporting and the number of domestic
organizations playing a more direct role in foreign trade operations
could face strong resistance from several sources. These include ideo-
logical purists, who will fear an erosion of centralized control, and the
Ministry of Foreign Trade, which now has a predominant role.
- This article will survey recent trends in U.S.S.R. foreign trade and

examine some of the new developments, particularly as regards trade
with the West.

50. Bogomolov. 'Trebovanle zhnilzn, vneshneekonomlcheskie eviazt: puti razvitila t
sovershenstvovantia," Izvestfla, Feb. 26-4974.
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II. U.S.S.R. TRADE HIGHLIGHTS AND TRENDS, 1971-75

By 1975 U.S.S.R. foreign trade had reached 50.7 billion rubles
(about $70.5 billion), more than double the level of 1970. (See table 1.)
Rapid growth really began in 1973 and has continued through 1975.
(See figure 1.) Imports from Western countries showed the most
dramatic expansion and by 1975 made up over one-third of total
Soviet imports. The growth of imports from the West outstripped
exports to these countries by unprecedented margins, and as a result
the U.S.S.R. sustained large hard currency trade deficits in 1975 and
first quarter 1976.

The rise in importance of trade with the West has been accompanied
by a decline in the share of trade with socialist countries, 56.3 percent
of U.S.S.R. trade in 1975, compared to 65.4 in 1971. (See table 2.) This
decline reflected not only the increase in the volume of trade with the
West but also the fact that prices in Soviet trade with the countries
of the Council of Mutual Economic Assistance (CEMA) 6 were largely
insulated from the sharp inflation of prices on the world market that
helped push up the value of imports and exports in Soviet trade with
the West.

A. Hard Currency Trade

Over the three years of rapid growth 1973-75, Soviet imports grew
101 percent, while exports grew 89 percent, and in 1975 the U.S.S.R.
incurred a total trade deficit of 2.7 billion rubles. With both socialist
and developing countries the Soviet Union showed a positive balance,
but with Western countries it registered a trade deficit of 3.6 billion
rubles. Commerce with most of the industrialized Western countries
and with a number of developing countries is conducted in convertible
currencies. In 1975 the Soviets sustained a hard currency trade deficit
estimated at $6.3 billion. This follows estimated deficits of $900 mil-
lion in 1974, $1.7 billion in 1973, and $1.4 billion in 1972. The largest
deficit in 1975 came in trade with the United States-$1.6 billion-
followed by a $1.5 billion deficit with the Federal Republic of Ger-
many (U.S. and FRG statistics as reported by the IMF).

Following the sharp increases in 1973 and 1974 of world prices for
the fuels and materials which make up a large portion of Soviet
exports to the West, U.S.S.R. terms of trade in its hard currency
commerce improved greatly. It appeared for awhile, therefore, that
the Soviet Union would experience a large trade surplus with these
countries. However, recession in the West caused a decline in the
volume of some major Soviet exports to the West while imports of
equipment from the West continued to grow steadily, from roughly
$1.3 billion in 1972 to over $5 billion in 1975. At the same time con-
tinuing rapid inflation in the West caused the terms of trade to shift
in the direction of machinery and equipment. The Soviets are financ-
ing their large 1975 deficit through non-trade revenues, reductions in
foreign exchange holdings, gold sales, and drawings on Western
credits. The 1976 deficit is also expected to be substantial. Whether
the Soviet Union can finance this deficit without slowing trade with
the West will depend on a number of factors, i.e., the grain harvest
in 1976, success in exporting to the West, and availability of credits.

G Bulgarla. Hungary, German Democratic Republic, Cuba, Mongolia, Poland, Romania,
and Czechoslovakia.
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Soviet exports through 1975 continued to be dominated by fuels
and industrial materials. (See table 3.) Exports of petroleum and
petroleum products assumed even greater significance: 24.6 percent
of Soviet exports in 1975, compared to 11.5 percent in 1970. Since
1972 oil export volume increased 21 percent, while revenue grew by
247 percent, as a result of sharp price jumps for oil and oil products
in the West in 1973 and 1974. Beginning in 1975, higher prices for
Soviet exports to CEMA countries as well contributed to the rise in
revenue from sales of oil and oil products.

B. Socialist Trade

For political and economic reasons, the Soviets continue to do by
far the largest part of their trade with socialist countries, particularly
the members of CEMA. (See table 4.) The value share of trade with
socialist countries in total U.S.S.R. trade declined from 1972 to 1974,
but rose slightly in 1975 to 56.3 percent. As increases agreed on in
1975 bring CEMA prices up toward world market prices, the CEMA
countries' share, and with it the overall socialist portion, of Soviet
trade should recover somewhat. In fact, in 1975 the CEMA share
alone increased 2.9 percentage points, raising the total Socialist share
by 2.2 percent to 56.3 percent, even though Soviet trade with the West
continued its fast climb.

At present three-fourths of Soviet exports of machinery, equip-
ment and means of transport go to the socialist countries, and the lat-
ter in turn supply over two-tlirds of Soviet imports of these items.
The socialist countries also take large portions of Soviet exports of
many fuels, industrial materials and consumer goods. By far the
largest Soviet trading partner is the GDR, which in 1973, 1974 and
1975 supplied 24 percent, 22 percent, and 18 percent, respectively,
of U.S.S.R. imports of machinery, equipment and means of trans-
portation.

C. Developing CoUntr8es

Trade with the developing countries remains a rather small part
of total U.S.S.R. foreign trade. (See table 2.) At the same time the
Soviet Union has succeeded in sending a substantial portion of its ex-
ports of machinery, equipment and means of transportation to these
countries in recent years: 21 percent, 17 percent and 18 percent in 1973,
1974, and 1975, respectively. The developing countries also are an im-
portant source of various materials such as tin, cotton fiber, rubber,
and foodstuffs, including fruits.

D. Industrial West

As noted above, the last three years have witnessed a tremendous
growth in Soviet trade with the West. While not explicitly scheduling
such rapid growth, the foreign trade section of the 1971-75 Plan
for Soviet economic development had provided that adjustments could
be made to significantly enlarge trade with Western countries that
showed increased "interest."

In regard to the United States, Kosygin had announced in 1971 that
the Soviet Union did "not exclude" development of economic ties

73-720-76-46
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that more fully corresponded to the economic potential of both coun-
tries. 1 According to U.S. figures, by 1975 Soviet imports from the
United States had grown to $1.8 billion from $162 million in 1971.
Soviet exports to the United States in 1975 were $278 million com-
pared to $57 million in 1971. Of course, some of this growth has been
due to inflation of prices of Soviet imports from and exports to the
Western countries.

With the exception of the United States, Soviet trade with each
of its principal Western trading partners has grown fairly evenly.
In 1975 the United States ranked behind West Germany, Japan,
and Finland. (See table 4.) In 1974 it ranked behind West Germany,
Japan, Finland, Italy, France and the United Kingdom, wvhereas
in 1973 it lead been second only to West Germany. In 1971-72 it had
been behind all the above countries. Trade with the United States has
fluctuated sharply as a result of tremendous variation in Soviet pur-
chases of U.S. grain. In 1973 and 1975, for example, agricultural
products constituted 77 percent and 61 percent, respectively, of Amer-
ican exports to the U.S.S.R., while in 1974 they made up less than
50 percent.

Over the last several years the Soviet Union has steadily increased
its imports of machinery and equipment from each of its major
*Western trading partners, including the United States. In 1975 ma-
chinery and equipment, including transportation facilities, accounted
for 53 percent of U.S.S.R. imports from France, 53 percent from the
FRG, 40 percent from Italy, and 35 percent from Japan. Soviet
imports of machinery, equipment and means of transportation from
West Germany have increased by more than five and three-quarters
times since 1971. According to U.S. figures Soviet imports of
American machinery and transport equipment have grown from $62
million in 1972 to $547 million in 1975.

In various high priority areas the Soviet Union is making a large
portion of its purchases in the West. Well over half of its imports of
chemicals and equipment for the chemical industry are coming from
the West. In 1974 about three-fourths (by volume) of imports of pine
and more than three-fourths of rolled ferrous metals came from the
West. In manv fields in which production in other CEMA countries is
well developed, the Soviet Union continues to make the majority of
its purchases in those countries. For example, at lesst 98 percent of
U.S.S.R. imports of railroad rolling stock and auxiliary equipmenw
came from the GDR, Poland, and other socialist countries in 1972-74

Due to recession in the West the volume of Soviet exports of various
important hard currency earning commodities declined in 1974 and
1975. This decline occurred despite Soviet efforts to increase exports.
as illustrated by the large rise in exports of oil and oil products ill
19 75. In several cases, the decline in exports continued a process which
began in 1973. Round timber and sawn lumber exports dropped from
26.9 million cubic meters in 1973 to 26.1 in 1974 and 24.7 in 197.5.
Pig iron declined from 5.2 million metric tons in 1973 to 4.9 in 1974 to
4.7 in 1975. Aluminum and copper exports, which had risen in 1974,
dropped in 1975: aluminum from 529 thousand metric tons to 502, and
copper from 248 thousand metric tons to 206.

'Materially, op. cit., p. 184.
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III. GROWING ROLE OF FOREIGN TRADE IN TIJE U.S.S.R. ECONOMY

As indicated by their pronouncements at the 25th Party Congress,
Soviet leaders seem to have committed themselves to an increased
role for foreign trade in the U.S.S.R.'s future economic development.
Clearly, utilization of foreign equipment and technology can make
possible today development of natural resources and industrial pro-
duction facilities that would otherwise have to wait until later. Pur-
chases abroad may at times also be necessary in order to minimize
economic bottlenecks. For example, in 1972-73 and again in 1975-76
the U.S.S.R. chose to make massive, costly purchases of foreign grain,
principally from the United States, to compensate for disastrous
harvests and continue their ambitious livestock development pro-
gram. Perhaps more importantly in the long run, however, the So-
viets have concluded that their economy has entered an advanced
stage where further development depends primarily on raising the
quality, not quantity, of inputs into the economy. They have observed
the stunning success of many countries, particularly Japan, in utiliz-
ing imported technology and in turn advancing it. The U.S.S.R. leader-
ship evidently has concluded that the Soviet economy, too, at its stage
of development could significantly benefit from a greatly increased
level of participation in international trade.

The Soviets believe that importation of modern equipment and
technology, particularly from the West, ean be an efficient way of
adding both production capacity for domestic needs and capacity for
producing goods saleable on world markets. Minister of Foreign Trade
Nikolai Patolichev has pointed out, for example, that expenditures
on imports of equipment for the Volga Automobile Plant (VAZ). the
massive plant built with extensive Fiat participation, have already
been covered by earnings from the export of cars (called Lada for
export purposes) produced at the plant.8 Soviet exports of cars have
increased from 85 thousand in 1970 to 296 thousand in 1975, mostly
to the GDR. Czechoslovakia, Bulgaria, and Hungary. Exports in 1975
constituted about one-fourth of Soviet automobile production.

A. Resource Development

The contribution of trade to the U.S.S.R. economy is perhaps most
clearly observable in Siberia and the Soviet Far East, where the Soviet
Union is utilizing equipment purchased in the West, much of it on
a long-term commodity payback or compensation basis, to accomplish
a number of development projects which would otherwise have had to
wait a number of years. By far the most important source of equip-
ment for these projects is Japan, with whom cooperation, in the words
of the U.S.S.R. Trade Representative in Japan, Victor Spandaryan,
"allows the Soviet Union to accelerate the development of natural
resources and the building of production capacities in the Far East
and Siberia." 9 As Siberian development continues, facilitated by for-
eign trade, Soviet planners foresee significant expansion of trade be-
tween the Eastern part of the U.S.S.R. and the countries of the Pacific

8 Patolichev. op. cit.
9 Spandar'lan. 'O razvItil sovetsko-laponskikh ekonomlchesklkh otnoshenli," Vneshnlata

torgovlla, 4 (Apr1l) 1975, p. 16.
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Basin. Enlargement of port facilities at Nakhodka and construction
of a new port at Vostochny are evidence of Soviet intentions to build
trade with the Pacific.

Since 1968 the Soviets and Japanese have signed a series of agree-
ments extending credits to the U.S.S.R. for purchase of Japanese
machinery and equipment, often with repayment in goods produced
at the new facilities. Under the first agreement in 1968 Soviet pur-
ehases of $166 million in equipment and consumer goods were sup-
ported by Japanese Eximbank credits. The Soviets used the sale of the
consumer goods in the U.S.S.R. to help finance local costs. Japanese
firms received shipments of timber products during 1969-74. In 1974 a
similar agreement, more than three times as large, was signed. A 1971
agreement supported construction of a wood chip plant, and deals for
two pulp and paper plants are under discussion. A 1974 agreement is
supporting development of coking coal deposits in Southern Yakutia,
and a 1975 agreement provides for joint exploration for oil and gas
along a portion of the continental shelf around Sakhalin Island.
Purchase of Japanese machinery and equipment for development of
Vostochny Port, near Nakhodka, has been supported by a 1970 agree-
ment. The port will be capable of handling containerized cargo, coal,
and wood chips, all of which are of interest to Japan.

In March 1976 financing was arranged in Japan and the United
States in support of the completion of Soviet exploration and con-
firmation of reserves in Yakutia for a proposed trilateral Soviet-
Japanese-American liquefied natural gas project. Under an agreement
signed in November 1974, El Paso Natural Gas and Occidental Petro-
leum Corporation of the United States and the Siberian Natural Gas
Company of Japan assisted in arranging financing and will help pro-
cure the necessary equipment and services. Commercial bank financing
was obtained in the United States, while a combination of Eximbank
and commercial credits was arranged in Japan. Prospects for devel-
opment of reserves in the near future and shipment of gas to the
United States and Japan are uncertain. It had been expected that this
undertaking would require utilization of U.S. and Japanese govern-
ment credit facilities. However, the Soviet Union has not been eligible
for further participation in U.S. Government credit programs since
passage of the Trade Act of 1974 and the Soviet decision in January
1975 not to comply with several provisions of the Act regarding freer
emigration from the U.S.S.R. Even were the U.S.S.R. to become eli-
gible, several provisions of the Export-Import Bank Amendments of
1974 that restrict the amounts of loans in general and for energy-related
projects specifically would make significant Eximbank participation
in energy projects with the Soviets unlikely.

A number of additional compensation projects for Siberian develop-
ruent are also being considered. Among them are an aluminum smelter
at Sayanogorsk in Eastern Siberia, under discussion with French and
American firms, and a copper smelter at Udokan, near the new Baikal-
Amur Railroad now under construction.

The Soviets have puchased a large amount of equipment in the West
for Siberian development projects and are likely to continue doing so.
For example, in the last several years they have purchased U.S. heavy
equipment for gold-mining north of Magadan, American-Canadian
heavy dump trucks for surface coal mining in Southern Yakutia,
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American oil and gas equipment for Western Siberia, oil refining and
petrochemical equipment from several Western countries for plants
at Tomsk, Omsk and Tobolsk in Western Siberia, and various types
of equipment for construction of a new second trans-Siberian railroad,
the Baykal-Amur Mainline, from various Western countries, includ-
ing well over $100 million in U.S. crawler tractors.

IV. EFFORTS To IMPROVE THE EFFECTIVENESS OF SOVIET

FOREIGN TRADE lO

The question of the role and effectiveness of foreign trade in the
Soviet economy has been under discussion in the U.S.S.R. for a num-
ber of years. Among the proponents of greater Soviet participation
in an "international division of labor" Soviet Academician 0. T.
Bogomolov (Director of the Institute of the Economy of the World
Socialist System) two years ago pointed up the need for new ap-
proaches to the theory and management of Soviet foreign trade."
These proposals appear to aim at nothing less than a major trans-
formation of the concept of foreign trade from a subsidiary source for
supplementing domestic production to an active force to improve the
functioning of the Soviet economy using the criteria of comparative
advantage.

Some of the specific steps Bogomolov proposed are:
1. The improvement of Soviet planning to (a) allow a better evalu-

ation of the "effectiveness" of Soviet foreign trade and (b) to provide
a basis for weighing the economic soundness of choices between im-
ports and domestic production of goods.

2. Establishing a basis for relating Soviet domestic production costs
to world prices.

3. Active and "profitable" participation in foreign trade by individ-
ual ministries and production associations.

There are no present indications that the Soviets are contemplating
any sweeping changes in their approach to foreign trade, which, in
Bogomolov's words, would require "greater efforts, a definite psycho-
logical reorientation and the working out of many theoretical and
methological problems." For the time being at least it appears that the
Soviets will more likely apply administrative and procedural remedies.
Still, there are a number of areas where some new departures in the
management and conduct of foreign trade are occurring or appear to
be under consideration. Those given official blessing at the Party Con-
gress include: (1) Tightening the coordination of the activities of all
organizations involved with foreign trade to insure a balance of
political and economic interests; (2) developing closer links between
production and trade; (3) diversifying exports to the West; and (4)
devising new forms of economic cooperation with Western firms.

A. Clo8er Coordination of Decisionmaking

At the 25th Party Congress a strong call was issued for greatly
improved coordination and management of all decisions and activities
affecting U.S.S.R. foreign economic relations. This is probably not

10 Several points in this section were originally made in a presentation by Hertha W.
Heiss before the Annual Meeting-of the Washington Chapter of the American Association
for the Advancement of Slavic Studies, Apr. 30, 1976.

U Bogomolov, op. cit.
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unrelated to the dynamic development of Soviet trade with the
Industrial West in the last few years, since it is this segment of Soviet
foreign commerce that is most subject to both political and economic
uncertainties. Brezhnev states: "In foreign economic relations poli-
tics and economics, diplomacy and commerce, industrial production
and trade are woven together. Consequently, the approach to them
and management of them must be integrated, tying into one knot the
efforts of all departments, and our political and economic interests.
This is precisely how the Party's Central Committee has posed this
important question." 12

This statement seems to foreshadow greater centralization of deci-
sionmaking in the sphere of foreign economic relations. Involved are
operations coming under the authority of various agencies: the
Ministries of Foreign Affairs, Foreign Trade, Finance, Maritime
Fleet, Civil Aviation, various industrial ministries Gosplan, the State
Committee for Science and Technology and others. The "narrow
departmental approach" against which Brezhnev inveighed in 1971
apparently still persists.13 The form the centralization may take has
not been indicated and probably has not yet been decided.

At the Council of Ministers level, a Commission for Foreign Eco-
nomic Questions under the Presidium deals with foreign trade policy.
Up to now, however, its duties are believed to have been of an ad-
visory nature. The formation of a body to perform the comprehensive
oversight and management of foreign economic relations for which
Brezhnev calls would almost certainly erode the primacy of the Minis-
try of Foreign Trade, at present the dominant organization.

B. Import Policy

Noting that Soviet import policy has emphasized the purchase of
equipment for the industrial branches receiving emphasis in the five-
year plans, Bogomolov has asserted that "rationalization" of Soviet
mports is now a pressing' matter. He has in mind the utilization of

imports not so much for filling current needs as for raising labor pro-
ductivity and quality of production throughout the whole economy.
In this connection he asserts that work needs to be done on perfecting
the planning of foreign trade and the evaluation of its effectiveness.
Planning methods should be developed to enable calculation of whether
the most beneficial and rapid development will be achieved by build-
ing domestic production of a product or increasing Soviet export
capacity for the purpose of importing the product. So far it appears
that planning calculations of this type have had little role in the actual
planning of exports and imports.

The "Basic Directions for the Development of the National Econ-
omy of the U.S.S.R. 1976-80" and the speeches of Brezhnev and
Kosygin at the Party Congress emphasize only that the role of trade
in accelerating scientific-technical progress and resolving the chief
national economic tasks should be enhanced. In recent years this has
continued to mean the planning of massive imports for certain high
priority projects, such as the giant Kama Truck Plant, the Baykal-
Amur Railroad, steel plants for the Kursk Magnetic Anomaly, a series
ef gas pipelines, and a number of fertilizer and other chemical plants.

D Brezhnev, op. cit., p. 11.
M Matcrially, op. cit., p. 61.
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In his summary. of 1975 U.S.S.R. foreign trade the head of the
Planning-Economic Administration of the Ministry of Foreign Trade,
Vasily Klochek, notes that the U.S.S.R. "continued to successfully
utilize the advantages of the international division of labor," buying
abroad technically advanced equipment and licenses for the acceler-
ated development of various branches of the economy and increasing
the pace of technical progress.' 4 The ferrous and non-ferrous metal-
lurgy, chemical and petrochemical, gas, pulp, and paper, textile and
food industries received the largest volumes of imported equipment
in 1975.

C. Managing Dependence

Opening up the Soviet economy to the benefits of trade, including
the utilization of significant amounts of equipment from abroad in
various branches rather than attempting to produce everything do-
mestically, would involve the possibility of developing a degree of
dependence on foreign goods. As mentioned previously, Bogomolov
seems to presume that there is advantage in relying on foreign goods
in various areas, when he cites the need for new methods of evaluating
the effectiveness of importing or developing domestic production in a
given area. Brezhnev's summary of the advantages of foreign trade at
the 25th Party Congress, however, seems rather carefully formulated
to avoid any impression of anything approaching Soviet economic
dependence on foreign goods: "We, like other nations, strive to utilize
the advantages provided by foreign economic ties for the purpose of
mobilizing additional possibilities for the successful solution of eco-
nomic tasks and gaining time, and for increasing the effectiveness of
production and accelerating the progress of science and technology." la

Soviet sensitivity to assertions in the Western media that the
U.S.S.R. cannot get along without aid from the West was reflected in
a statement by N. I. Inozemtsev, Deputy Chairman of Gosplan for
foreign trade planning, that appeared in Business Week: "Indeed,
we can tackle any problem ourselves. They say we are extremely in-
terested in Western technology. There is some interest but it does not
mean we are unable to solve the problem by our own efforts. It would
just cost more." '6

D. Closer Links Between Production and Trade
Some limited progress has been made over the last few years in

coupling production and trade activities, a measure advocated 10 years
ago by Kosygin at the 23rd Party Congress and again by Brezhnev at
the 24th Congress as a means of raising foreign trade effectiveness. The
1971 24th Party Congress directives for economic development 1971-75
called for greater initiative and responsibility for industrial ministries
and enterprises in the conduct of foreign trade and the 1976-80 Plan
repeated the call. A number of ministries have set up special depart-
ments. called zagranpostavki, to handle their planning of exports and
imports and to supervise the delivery of goods for export. Contacts
between industry officials and foreign firms have increased consider-
ably as more and more industrial ministry delegations travel abroad to

14 V. Klochek, "Vneshniala torgovlia SSSR na rubezhe deslatol plattletki," Vneshnlaia
torgovlia. 5 (May) 1976, p. 7.

'1 Brezhnev. op. Ct.. p. 11.
16 Apr. 7, 1975, p. 49.
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observe foreign manufacturing facilities and host visiting business-
men in the U.S.S.R. Where particularly large purchases of machinery
and equipment are concerned, officials of the end user ministry often
conduct the technical negotiations with foreign firms and then turn
negotiations of commercial matters over to the appropriate foreign
trade organization.

In 1973 several measures for industrial reorganization were an-
nounced that many eventually facilitate more direct participation in
foreign trade by industrial ministries and groups of enterprises under-
neath them. Ministry main production administrations which were in
charge of all plants of a certain type are being eliminated and replaced
with smaller "industrial" and "production" associations of enter-
prises. The new associations are to take on some of the responsibilities
heretofore carried by the central ministry administrations.

As regards foreign trade, for example, the associations are responsi-
ble for reviewing applications by member factories for the purchase
of foreign goods and for seeing that goods to be produced for export
are delivered for shipment abroad as ordered. Since transition to the
new system is still far from complete, it is difficult to judge what effect
it will have on participation by production entities in foreign trade.
More direct access by plants and groups of plants to imports and
direct responsibility in deciding what to produce for export might
help raise their interest in trade. But there seems little likelihood that
production entities will get direct access to foreign markets in the fore-
seeable future, for this would seem to involve giving up many of the
advantages the Soviets believe they now get through highly central-
ized planning and conduct of foreign trade.

E. Di'versifying Exports

At the Party Congress Brezhnev called for increasing "in earnest"
the role of manufactured goods in exports to the West. However, in
its trade generally, not only with the West, the Soviet Union remains
and is likely to remain for some time primarily an importer of ma-
chinery, equipment and foodstuffs and an exporter of fuels and raw
and semiprocessed materials. (See table 3). The Soviets have achieved
some success in boosting exports of manufactured goods to socialist
and developing nations. But fuels and raw materials still dominate
Soviet exports, particularly to the West. For example, oil and oil
products in 1975 accounted for over one-half of U.S.S.R. exports to
West Germany and almost two-fifths of those to France. Round timber
made up more than one-third of Soviet exports to Japan. The com-
pensation agreements now underway with Western countries and with
the communist countries of Eastern Europe have thus far tended to
reinforce the traditional Soviet role as importer of machinery and
technology and exporter of fuels and materials. They are providing
for increased shipments of machinery and equipment to the Soviet
Union and will result in substantial increases in Soviet exports of
fuels and materials.

Soviet goods are not filling the demands of the world markets in
terms of variety, quality and competitiveness, as Brezlnev and Kosy-
gin recently acknowledged at the Party Congress. The Soviets are
hoping that goods produced with high quality imported equipment
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will be more readily saleable abroad. Many Ladas produced at the
plant built in cooperation with Fiat, for example, are already being
exported. But it must be noted that relatively few Soviet-made autos
are being sold in Western countries. If the Soviets are successful, as
Brezhnev hopes, and are able to arrange compensation deals involving
manufacturing plants, this could result in some exports of manu-
factured goods to the West, with marketing left up to the Western
firms taking the goods in payment.

A suggestion by Kosygin illustrates one problem that arises in
adapting the centrally planned and administered Soviet economy to
the requirements of foreign trade. It could conceivably improve Soviet
export production but at the same time eliminate a few of the benefits
trade can bring. Kosygin proposed that a number of special enterprises
be organized to produce for foreign markets. If this approach were
successful in producing goods readily marketable on world markets, it
would be of great aid to Soviet trade by helping to produce the revenue
necessary to pay for imports of machinery and equipment, particularly
from the West. Plants operated under this approach would have the
advantage of specializing in the production of a particular line of
products and could be expected to achieve a significantly higher qual-
ity of production.

Soviet observers have noticed that at present production of goods
for export is widely dispersed through the Soviet economy. Soviet ma-
chinery destined for export is produced at plants that do not even
specialize in the output of the given type of machinery. Output of one
type of machine for export is assignd to diverse enterprises.17 By con-
centrating production of some exports, Kosygin's proposal, if imple-
mented, could also be expected to raise the effectiveness of several
measures now being used to stimulate production of exports. One of
these incentive mechanisms rewards an enterprise for producing for
export by providing for additions to wholesale prices of goods that
are to be sold abroad. Another provides for bonuses for workers as a
reward for high quality and timely production of goods for export.
Under the third measure an enterprise receives the right to spend
for imports part of the currency earned by the export of goods it has
produced. Presently, production for export in many enterprises rep-
resents too small a proportion of their total output, often no greater
than 5-6 percent, for such stimulants to be very effective.18

Ultimately, however, Kosygin's suggestion could reduce the over-
all benefits to be derived from Soviet participation in the international
division of labor by tending to isolate the U.S.S.R. economy from the
stimulation of export competition, which under Kosygin's suggestion
would be limited to the special export production facilities. For be-
lievers in the potential effectiveness of foreign trade in accelerating
scientific-technical progress throughout the Soviet economy, such as
Bogomolov, an increasing ability to export is a "certain indicator" of
the maturity of an industry.'9 Deputy Foreign Trade Minister Smelya-
kov puts it most strongly when he says, "If machinery is not suitable
for export, if they don t buy it on the world market, it is not necessary

2 OF. Levshin, "Mashinostroente I eksport," Ekonomicheskala gazeta, N' 46, November
1975.

IS Ibid.
S Bogomolov, op. cit.
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for us." 20 Ideally, competition in an industry to produce goods sale-
able on world markets should stimulate advances in quality through-
out the industry and as a result benefit domestic as well as foreign
consumers.

F. New Trade Forms: Compensation Agreements and Industrial
Cooperation

Over the last several years the U.S.S.R. has been trying to work out
new forms of commerce with the West that increase its access to finan-
cial credits and facilitate close scientific-technical and production co-
operation with Western firms. Brezhnev has flagged this as a major
task. At the Party Congress he called for the "development of new
forms of foreign economic relations that go beyond the limits of usual
trade, greatly expand our possibilities, and provide, as a rule, the great-
est effect."f 21

It appears that the Soviets will continue to reject any form of for-
eign ownership in the U.S.S.R., even in connection with some form of
industrial cooperation. By "new forms" Brezhnev has in mind com-
pensation agreements, under which in cooperation with foreign firms
new industrial facilities are created which belong completely to the
Soviet state.

Since 1968 the Sovit Union has signed more than 25 compensation
agreements with Western firms in the chemical, forestry, natural gas
and other industrial areas. One of the largest is the approximately $20
billion fertilizer exchange deal with Occidental Petroleum of the
United States that also includes construction of four ammonia plants,
a pipeline, and port facilities in the U.S.S.R., development of U.S.
phosphate deposits and construction of tankers to transport the fer-
tilizer. There are also more than ten compensation arrangements with
members of CEMA.

In the East-West context compensation agreements represent a
device to create additional sources of hard currency earnings, and gain
long-term access to Western technological and managerial know-how
and to Western marketing channels and techniques. In Soviet prac-
tice a compensation arrangement is a set of transactions involving
mutual, but not simultaneous, deliveries of goods, usually of equal
value and usually over an extended period of time. Credit is usually
arranged by the Western partners for U.S.S.R. purchases of equip-
ment, technology and know-how. The credit is then repaid over a
long-term period using hard currency earned by Soviet delivery of
goods, which often are produced at the newly created facility.
. Up to this point compensation arrangements have for the most
part created facilities for the production of raw and semi-processed
materials, but Brezhnev asserts that it is time to search for methods
of cooperating with Western firms by concluding compensation deals
in manufacturing industries. Soviet foreign trade officials have been
stressing the key role compensation deals are to play in the future.
Deputy Foreign Trade Minister Vladimir Sushkov, for example,
recently predicted that compensation arrangements may generate as

s N. Smellakov, "Delovve vatrechl," Novyl mir, December i173, pp. 209, 210.
M Brezhnev, op. cit., p. 11.
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much as 38% of Soviet-American trade over the 1976-80 period. The
Occidental Petroleum-U.S.S.R. fertilizer deal mentioned above will
play the biggest role.

In an effort to obtain more access to Western technology the Soviets
have also continued efforts to conclude science and technology agree-
ments with Western firms. Over 170 of such agreements are now in
existence, of which over 50 are with American firms. These agreements
typically call for exchanges of visits and information, as well as joint
research and development in particular fields. In many cases the agree-
ments have so far had little practical results. As a step to expedite
actual cooperation programs, the Soviets are now encouraging firms
to sign protocols with the industrial ministeries concerned outlining
some definite steps.

V. CONCL~USION

The Soviet leadership, convinced that trade can play an important
role in U.S.S.R. economic development as well as in foreign affairs,
will probably try to maintain a rapid pace of foreign trade growth,
particularly with the West. In addition to political imponderables,
however, there are economic factors that somewhat cloud the outlook
for continued rapid growth of Soviet trade with the West. Large hard
currency trade deficits are limiting Soviet ability to buy for cash all
but top priority foreign goods. Other uncertainties involve Soviet
agricultural performance, Western demand for Soviet exports, the
impact of Western inflation on the purchasing power of available
Soviet foreign exchange, and the need to strike a balance among Soviet
domestic requirements, CEMA needs and the supply of goods to ex-
port for hard currency.

Because of these problems it seems unlikely that Soviet East-West
trade in the years 1976-80 can equal the extraordinarily high growth
rates achieved during 1973-75. These uncertainties about the East-
West trade component may account in part for the surprisingly low
overall foreign trade target set for the current Five-Year Plan-30 to
35 percent. Although nearly identical to the ninth Five-Year Plan
goal, this range is less than half that of the actual growth rate for
1971-75.

At the same time, there is every reason to expect further substantial
growth. For example, during the past three years the U.S.S.R. has
ordered machinery, equipment, large diameter pipe and construction
materials and services from Western Europe and Japan adding to
over $13 billion. Major Soviet new projects such as the Orenburg gas
pipeline will continue to generate orders for Western equipment.
Deliveries of raw and processed materials already contracted for under
compensation agreements with Western firms will begin augmenting
Soviet hard currency export flows. Over the years 1976-80 Soviet
deliveries under compensation agreements should earn $4-5 billion,
which in large part will be used to pay for earlier deliveries of West-
ern equipment.

The U.S.S.R.'s major Western European trading partners, Japan
and Canada have extended to the Soviet Union over $11 billion in*
government-backed credits since mid-1974 and half of these are not
-tied to specific projects. In addition, the Soviets directly and indirectly
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have obtained Eurocurrency loans and credits from commercial.
sources. For example, for the Orenburg Project alone the Soviets have
obtained a total of almost $1 billion in Eurodollar loans through the
CEMA International Investment Bank.

It would appear, barring a series of poor grain harvests, that these
existing contracts and outstanding credit commitments will provide
a, solid base for substantial Soviet trade with the West during the
current five year period.

Figure 1

U.S.S.R. Foreign Trade Turnover 1970-75
(billions of rubles)

Developing

Western

Socialist 15.

28.6

18.3

1970 1971 1972 1973 1974 1975

Source: 'Table I
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TABLE 1.-U.S.S.R. FOREIGN TRADE 1970-75

lin billions of rubles]

1970 1971 1972 1973 1974 1975

Exports -- ----- 11.5 12.4 12.7 15.8 20.7 24.0
Imports __- 10.6 11.2 13. 3 15.5 18.8 26.7

Turnover -22.1 23.7 26.0 31.3 39.6 50.7

Socialist countries:
Exports -- .- 7.5 8.1 8.3 9.1 11.1 14.6
Imports __- 6.9 7.4 8. 5 9.2 10.3 14.0

Turnover 14.4 15. 5 16. 8 18.3 21.4 28.6

Western countries:
Exports -2.2 2.5 2.4 3.7 6.3 6.1
Imports ... … 2. 5 2.6 3. 4 4.6 6.1 9.-7

Turnover .... … _4.7 5.1 5.9 8.3 12.4 15.8

Developing countries:
Exports 1;8 1.8 2.0 2.9 3.4 3.3
Imports -1.1 1.3 1.4 1.7 2.4 3.0

Turnover:-__ _ _ 3.0 3.1 3.4 4.7 5.8 6.3

1 "Western" refers to the non-Communist industrially developed countries of the world.

Note: Figures may not add because of rounding.

Source: "Vneshniaia torgovIia SSSR za 1971 god, 1972 god, za 1973 god, za 1974 god, v 1975 g."

TABLE 2.-PROPORTION OF U.S.S.R. FOREIGN TRADE WITH SOCIALIST, WESTERN, AND DEVELOPING-COUNTRiES

lin percentj

1970 1971 1972 1973 1974 t5ts

Total 100.0 100.0 100.0 100.0 100.0 100.0

Socialist . 65.2 65.4 64.5 58. 5 54. 1 56.3
CEMA (55.6) . (56.2) (59.6) (54.0) (48.9) (51.8)

Western .211 3 21. 5 22.6 26.6 31.3 31.3
Developing 13. 5 13.1 12.9 14.9 14.6 12. 4

Source: "Vneshniala torgovIia SSSR za 1971 god, 1973 god, v 1975 g."

TABLE 3.-SOVIET FOREIGN TRADE BY MAJOR COMMODITY GROUPS; 1970-75

[Percent distributionl

Commodity 1970 1971 1972 1973 1974 1975

Exports, total 100.0 100.0 100.0 100.0 100. 0 100.0

Machinery and equipment 21.5 21.8 23.6 21.8 19.2 18.7
Fuels and e.ectric energy .15. 6 18.0 17. 7 19. 2 25. 4 31.4
Ores, metals, concentrates, etc 19.6 18.7 19.0 17.1 14. 7 14.3
Chemicals. 3.5 3.4 3. 3 3.0 3.6 3. 5
Wood and wood products . 6. 5 6.3 6.1 6.4 6.9 5. 7
Textile fibers and fabrics 3. 4 3.3 3.8 3. 3 3.3 2.9
Foodstuffs 8.4 9.2 5.9 5.6 7.1 4.8
Manufactured consumer goods 2.7 2.9 3.1 3. 0 2.9 3.1
Other. ------ 18.8 16.4 17.5 20.6 16.9 15.6

Imports, total .---- ---- 100.0 100.0 100.0 100.0 160.0 .100.0

Machinery and equipment 35.5 34.0 34.6 34 3 32.A 33.9
Fuels and electric energy 2.0 2.7 3.0 3.4 3.5 4.0
Ores, concentrates, metal etc 9.6 9.8 8.9 9.9 13.6 11.5
Chemicals 5.7 5.4 4.9 4.3 6.3 4.7
Wood and wood products 2.1 2.1 1. 8 1.6 .1-9 2.2
1 entile fibers and fabrics 4.8 4.5 3. 3 3.7 4.1 2.4
Foodstuffs. 15.8 15.2 18. 0 20.2 .17.1 23.0
Manufactured consumer goodse 18. 3 20.1 18.6 15.9 .14..6 13. 0
Other 6.2 6.2 6.9 6.,7 .6.5 5.3

Source: "Veeshniaia torgovIia SSSR za 1970 god, za 1971 god, za 1972 god, za 1974 god, v 1975g.
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TABLE 4.-U.S.S.R. TRADE TURNOVER WITH SELECTED COUNTRIES 1970-75

1In millions of rublesl

1970 1971 1972 1973 1974 1975

Western countries:
Federal Republic of

Germany 569 699 853 1, 246 2, 272 2,874
Japan 652 734 816 994 1, 680 1,922
Finland - - 531 569 602 777 1, 540 1, 756
United States…---- 161 184 538 1, 161 742 1,600
Italy Sta--te 472 -495 464 614 1, 137 1,427
France - --- 413 476 544 722 941 1, 297
United Kingdom-.-- 641 605 558 715 890 959

Socialist countries:
Members of CEMA:

Germain Demo-
cfatic Repub-
lic------- 3, 295 3, 443 3, 706 3,965 4,315 5,623

Poland 2, 350 2, 520 2. 803 3,000 3 584 4, 853
Bulgaria 1,817 2,069 2,345 2,555 2,904 3,991
Czechoslovakia. 2,193 2,422 2,626 2,760 3,030 3,911
Hungary 1, 480 1, 661 1, 882 2, 064 2,282 3,274
Cuba 1, 045 891 822 1,110 1, 642 2,589
Romania 919 936 1,053 1,130 1,191 1, 526
Mongolia -- 231 235 287 339 404 480

Others:
Yugoslavia…
North Korea.--
North Vietnam.
People's Repub-

lic of China.
Developing countries:

Egypt .
Indla-
Iraq-
Iran…
Brazil.

520 548 569 671 1, 240 1, 558
329 452 380 357 343 338
183 161 117 180 236 207

42 * 139 211 201 214 201

606 644 * 514 541 728 710
365 372 457 . 589 616 686

64 105 152 332 453 596
231 239 230 277 - 496 510

23 44 73 126 202 396

Note: Average U.S.S.R. ruble-dollar exchange rate was $1.11 per ruble in 1970 and 1971, $1.2i in 1972, $1.35 in 1973
$1.32 in 1974, and 1.39 in 1975.

Source: "Vneshniala torgovIia za 1971 god, 1972 god, 1973 god, za 1974 god, v. 1975 g."
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I. INTRODUCTION

An analysis of foreign trade planning in the Soviet Union provides
insight into a number of issues of current concern to U.S. policy mak-
ers. Some have argued, for example, that detente is essentially a Soviet
tactic to extract economic and political concessions from the West, and
that one should expect the Soviet Union sooner or later to return to a
position of economic autarky and military confrontation.' Whether
the Soviet opening to the West since 1970 reflects a longer-term trend
toward increased interaction with the world economy or only a short-
run cycle can best be decided by examining the evidence for funda-
mental changes in the system of planning which directs the economy.
It should also be possible to determine how extensive such changes
are, i.e. whether they extend beyond the central administrative core
of Gosplan and the Council of Ministers to affect decision making by
various branch ministries and enterprises.

A related issue concerns how far and how fast the Soviet Union may
go in expanding foreign economic ties with both other CMEA coun-
tries and the developed capitalist West. The progress toward CMEA
economic integration, in particular the success of current efforts to
expand and promote joint planning, mutual multilateral trade, inter-
national economic organizations and agreements on cooperation and
specialization, depends in large measure on the ability of the Soviet
Union to involve its major economic sectors in such endeavors in an
effective way. In trade with the West the foreign trade planning sys-
tem has a dual function of direction and control. The future expansion
of commercial ties with western firms, for example, increased flexibil-
ity regarding joint economic ventures in the Soviet Union, is related
to the effectiveness of the foreign trade planning system: Does the cur-
rent system provide Soviet leaders desired control over the process of
economic interchange with the West, such that the country is not sub-

*The views expressed herein are the sole responsibility of the author, and they should
not be considered as reflecting the official position or endorsement of his employer.

' For a discussion of these and other views see Daniel Seligman, "Communist Ideology
and Soviet Power," Fortune, January 1976, pp. 115-16.
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ject to undue exposure to western economic leverage or that the domes-
tic economy and fulfillment of plan targets is not strongly influenced
by unexpected foreign economic developments? The adequacy of
Soviet foreign trade planning in monitoring and controlling the inter-
dependencies created by the expansion of foreign economic ties may be
expected to influence Soviet leaders' decisions about future foreign
economic policy.

Lastly, the tools and procedures of foreign trade planning are them-
selves of interest in many respects, as a reflection: of how adjustments
are made to external developments and how foreign trade problems
are solved, of how the planning process deals with uncertainty asso-
ciated with foreign trade, of how world prices affect decisions, of how
the transfer of technology is handled, etc.

It is primarily this last group of subjects which is of direct interest
*to the U.S. business community. As U.S. business involvement in the
Soviet Union increases; there is a desire to understand better the proc-
ess of decision making which attracts business opportunities and ulti-
mately has direct impact on the U.S. comipany doing business there.
Some projects are huge in size with substantial commitments of re-
sources on the side of the American business partner, and hence, sub-
stantial risks may be associated with these projects. The availability of
more economic information on the Soviet economy should help reduce
the risk perceived by prospective U.S. partners and reduce as well the
price charged the Soviet buyer.

It should be emphasized that the interest of U.S. business in obtain-
in1g more economic information as a basis for expanding long-term
business commitments is characteristically different from the situation
in Japan and Western Europe. In these countries business typically
looks to the existence of bilateral political agreements as the basis for
expansion of sales, and there is a much closer identification of national
goals and private business interests (i.e. export expansion) than in the
U.S. Lacking such support from their government and because they
tend to define their interests on a global basis, U.S. firms with substan-
tial commitments in the Soviet Union place high priority on economic
information.

II. NEW APPROACHES TO FOrEIGN TRADE PLANNING

The evidence surveyed below points to the conciusion that Soviet
foreign trade planning is currently in a significant transition period.
The new planning methods being introduced represent a radical depar-
ture from past practices and reflect a revolution in Soviet concepts
regarding the role of foreign trade in the national economy. By their
very nature, changes such as these require time and eff6rt,to imple-
ment. But, judging by the growing literature on the subject, consid-
erable progr ess has already been made. It will be possible here only to
highlight the major changes taking place and to discuss the views of
Soviet specialists in this field; it is hoped to analyze the topic in more
detail in a future study.

The Soviet approach to the expansion of commercial ties with the
West appears to reflect a policy of selective interdependence with a
gradual broadening of interdependencies over tim'ei to include addi-.~~~~i
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tional economic sectors. The starting point was the Tolyatti automo-
bile plant built with Fiat during the Eighth Five-Year plan 1966-70.

The decision to import automotive technology was broadened in .the formula-
tion of the Ninth Five-Year Plan 1971-75 to include truck technology. As the
Fiat arrangement had been the centerpiece of the Eighth Five-Year Plan, the
Klama River Truck Plan development became the major focus of Western
machinery importation in the Ninth Five-Year Plan. The selected areas for spe-
cial attention were widened from automotive technology to include (1) natural
gas, oil, timber, metal extraction, processing, and distribution technology; (2)
chemical processes ranging from fertilizer to petrochemicals; (3) conmputer
assisted systems technology; (4) agribusiness technology; (5) tourist facility
technology.'

The current Tenth Five-Year Plan projects a further expansion of
western economic ties with the addition of the aluminum industry to
the list of preferred sectors.

Although Soviet policy reflected a gradual and controlled expan-
sion of foreign economic ties, the development of new methods of
foreign trade planning have necessarily lagged the expansion of trade.
Imports could be increased easily, merely by removing existing re-
straints to purchases of foreign technology; whereas, the new plan-
ning methods require the development of data systems and the dis-
semination of new analytical procedures throughout the economy.
This cannot be done overnight. The pace of institutional clhallnre,
though, appears to have been influenced by the unexpected disrup-
tions in the world economy during 1973-75: the oil price hikes, rec-
ord inflation followed by sharp recession in the West, and the Soviet
harvest setback in 1975. In his speech to the Twenty-Fifth Party
Congress Alexei Kosygin, Chairmani of the Council of Ministers, gave
emphasis to this:

Mleasures are to be taken to improve further the planning, management, and
organization of the U.S.S.R.'s foreign economic relations. There is to be a height-
ening of the role and responsibility of the sector ministries and departments
in developing foreign economic ties, in increasing the production and extend-
ing the range of export goods and in insuring the timely construction and startup
of industrial enterprises and other projects being installed on the basis of im-
Iorted equipment. There is to be an improvement in economic incentives for
developing and raising the efficiency of foreign economic relations.3

It appears that the further implementation of new and improved
methods of foreign trade planning has received high priority in the
current Tenth Five Year Plan 1976-80.

The: Transition from Old to New

Traditional methods in foreign trade planning during the fifties
and early sixties were strongly influenced by two major factors: the
relatively small share of foreign trade in the national economy and
the predominant share of other CMEA countries in Soviet trade.
Because of the secondary importance of foreign trade, it was possible
for Gosplan to assign much of the decision making and control to
specialized institutions; the Ministery of Foreign Trade (MFT) for
import and export activity and foreign trade statistics, the State Bank
(Gosbank) for management of the colmtry's foreign exchange re-

'John Hardt, "The Role of Western Technology in Soviet Economic Plans." presented
at a NATO Colloquium on "East-West Technological Cooperation," March 17-19, 1976, p. 3.

Pravda, Mar. 7. 1976.

73-720-76-47
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serves and the Foreign Trade Bank (Vneshtorgbank) for foreign
receipts and payments. The importance of CMEA in Soviet trade
and the practice of bilateralism determined to a significant extent the
composition of exports and imports.

The traditional foreign trade planning system has usually been
described as one of planning with material balances: preliminary
export and import targets were derived from the set of aggregative
material balances prepared by Gosplan during the annual planning
cycle-if the material balance showed a deficit, imports were planned,
if a surplus, then exports.4 It is likely, however, that the actual prac-
tice was rather different. Exports, for example, reflected to a large
extent other CMEA countries' needs for raw materials to support their
industrialization drives. Because of the similarity of growth patterns
which emphasized heavy industry these items were in short supply
in the Soviet Union itself. Hence, export commitments probably re-
flected political decisions taken at the highest level. And imports, given
the system of bilateralism, reflected what other CMEA countries had
available for export. Since the availability of "hard goods" was lim-
ited, the Soviet MFT negotiators had little difficulty from year to
year in deciding which of these goods to import in additional quanti-
ties. It was probably more difficult to decide which of the "soft goods"
offered should be imported. But these goods were not centrally allo-
cated in any case, so decisions about distribution were made by the
MIFT not Gosplan.

The traditional system of planning was, therefore, well adapted to
meet the relatively limited demands placed upon it. But with the
expansion of foreign economic relations during the late sixties, the
.need to introduce new approaches to foreign trade planning was
evident.

When foreign economic relations of our country were relatively weakly devel-
oped, which found expression in the small number of forms of such relations
(mainly foreign trade) and in the small and limited nomenclature of goods
imported and exported. the technology of planning based on hand methods of
working with plan information fully met the needs of the time. At the current
stage, which is characterized by the growing scale of the national economy, a
significant increase in the number of forms of geographical orientation and vol-
ume of foreign economic relations, there arose the objective necessity to modern-
ize the methods of their planning, which is needed not only for the organization
and decisions about future tasks when formulating plans but also for the deeper
analysis of problems already currently under examination.'

The new svstem of foreign trade planning being introduced is de-
signed to address the following tasks: (1) The analysis of foreign
trade and its impact on general economic productivity in future plan-
ning periods; (2) the forecasting of the volume and structure of
foreign trade and economic cooperation with foreign countries; (3)
the determination of a more rational export and import structure for
the Soviet economy; (4) the guaranteeing of the organic integration

see for examnle Herbert S. Levine. "The Effects of Foreign Trade on Soviet Planning
Practies." in "International Trade and Central Planning." edited by Alan Brown and

Fzon Nenherger (Berkeley: University of California Press. 1968). pp. 262-65: and
Andrea Boitho, "Foreign Trade Criteria in Socialist Economies" (Cambridge: Cambridge
University Press, 1971), p. 52.

S.Zakharov and V. Suilyagin. "Sistema ASOP-Vneshtorg: tsell. zadachl. struktura."
PIanovoe Khozyaistva, No. 12. 1974, p. 39.
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of current and prospective foreign trade plans and of foreign trade
and national economic plans; (5) the improvement of control and the
economic incentive system in fulfilling plan targets.6

The theoretical foundations of the new foreign trade planning
system are by now quite well developed. The major theoretical gaps
yet to be filled relate primarily to questions of CMEA specialization
and the transfer of foreign technology. The basic direction of change
at present is to bring theory and practice together. The 'modification
of abstract theoretical concepts consistent with the real possibilities of
calculation in the economy and the improvement of the information
base and its accessibility to decision makers are seen as prerequisites
for a broader dissemination of new planning methods throughout'the
economy. 7 While one may speak of a revolution when comparing the
new with the old methods of planning, it is premature to talk of
reform involving some decentralization as has occurred in Poland and
Hungary. The greatest economic gains for the time being will derive
from the increased effectiveness of centralized foreign trade decision
making.

III. THE FOREIGN TRADE PLANS

In analyzing the planning process it is easiest to identify the final
product, which is a set of interrelated foreign trade plans, and then
work backwards to discuss the various procedures for constructing
these plans.

There are three major plans: (1) the plan for imports and exports,
including related plans for delivery or receipt of goods by the minis-
tries; (2) a plan for deliveries of equipment and materials for proj-
ects outside the Soviet Union Where Soviet technical participation is
involved; (3) a balance of payments plan.8 All of these plans are con-
structed for annual, five-year, and fifteen-year planning periods. Some
of the longer-term plans, in particular the balance of payments plans,
though, are highly aggregative and primarily reflect projected trends.
The plans for foreign technical assistance include services performed
under foreign aid agreements, services performed under contract and
certain other foreign economic activities. These plans are drawn up by
the State Committee of the Council of Ministers for Foreign Eco-
nomic Relations. Because of their special nature these plans will not
be discussed further here.

The export and import plans relating to CMIEA trade are based oln
the coordination of CAIEA. national plans and agreements associated
with other aspects of CMEA integration. Plan coordination primarily
involves Gosplan and the State Committee on Science and Technology
(SCST). The SCST has responsibility to prepare and coordinate the
CMEA five-year plan of scientific-technical cooperation. This plan
is based on proposals submitted by the branch ministries and begin-
ning in 1976 occupies a special section of the individual CMIEA na-

Ibid. p. 39.
' O.K. Ryhakov. Ekonomicheskaya effektivnost' sotrudnichestva S.S.S.R. a sotsialistl-

chpFktmi stranaml (Moskow: Mvei'. 1975). p. 4.
8 The material for this sectinn Is taken from Metodicheskle ukaranlya k razrabotke

gos,'darstvennykh planov razvlttya narodnogo khozyalstva S.S.S.R. (Moscow: Ekonomlzdat,
1974), pp. 573-601.
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tional plans. Gosplan and SCST jointly oversee the work on the
coordination of the aggregate plans and plans within branches of the
economy. The branch ministries and certain other institutions work
out the details of coordination and explore areas for further special-
ization and cooperation at their level (see below). After the national
plans have been coordinated and a protocol signed by the respective
planning organs, the MFT prepares the trade agreements and con-
cludes orders falling within the plans.

Related to plan coordination is joint planning, which includes the
working out of a five-year plan of multilateral integration measures
and within its context a plan of joint construction, a plan of develop-
ment of specialization and cooperation of production, and in certain
cases joint planning of industrial branches and types of products. In
contrast to plan coordination joint planning encompasses specific
measures associated with CMEA integration, though obviously there
is some overlap. Beginning in 1976 these measures are included in a
special section of each country's five-year plan (broken down by
year) with a description of the needed material, financial and labor
resources.

The practice of joint planning for the 1976-80 five-year plan period
was separated into several distinct phases. During the first phase of
work the branch ministries analyzed the projects associated with
CMEA integration using for guidance limits on the balance of mutual
trade deliveries by branch and orientation limits on capital invest-
ment set by Gosplan. The results, recommendations and needed re-
sources were then transmitted to Gosplan and SCST for further
study. The final 'phase of preliminary work involved the branch min-
istries, Gosplan, MIFT, the Ministry of Finance and several other
bodies. At this time questions were resolved regarding 'each CMEA
country's role (deliveries of goods and their schedule), the fixing of
credit terms and prices, and each country's scientific-technical involve-
ment in the various projects. After approval by Gosplan and SCST,
the agreements were worked into the draft of the 1976-80 national
economic plan.

The overall plan for exports and imports is to an important extent
based on the activities associated with CMIEA trade and cooperation
described above. The plan has three component parts: (1) Export and
import by country; (2) the schedule of deliveries of goods for export
by ministries, union republics and other organizations; and (3) the
distribution of imported goods to the national economy. In the ex-
port and import plans by country, the groupings incliude: socialist
countries, of which CMEA; developed capitalist countries; develop-
ing countries; and all important trading partners in each grouping
are' detailed separately. The trade by country is further identified by
type of payment (receipt) : clearing, convertible currency (cash or
credit), and other forms. For each country shown separately the fol-
lowing information is given: total export (import), form of receipt
(payment), and the quantity (in some cases value) of goods to be
exported (imported). In addition some goods are designated for
export for convertible currencies without specification of country of
sale. For CMEA countries additional information is provided on
deliveries associated with CMEA integration measures. Prices valuing
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both exports and imports are on an FOB basis and are derived from
contract prices for socialist trade (adjusted to FOB) and estimated
future prices, of basic goods for trade with non-socialist countries.9

The unified balance of payments plan is drawn up by Gosplan
together with the Ministry of Finance on the basis of projected bal-
ance of payments plans of the MFT and certain other ministries. The
plan of the MFT, for example, reflects the payment and receipt for
goods included in the import and export plan, i.e. type of currency
and terms-cash or credit. The unified balance of payments plan has
five divisions: goods, services. non-trade invisibles, credit and prop-
erty, and foreign aid. Commodity credits and foreign aid commodity
grants are not included in the plan but are shown separately. Within
each category the following currency groups are detailed: transferable
and clearing rubles, national currencies of socialist countries; con-
vertible currencies including clearing with the possibility of con-
version of balances; blocked currencies and clearing with limitations
on conversion. A characteristic feature of Soviet accounting practice
is that financial flows associated with trade are identified as current or
credit transactions. This gives an accurate representation of the un-
derlying transactions and is superior to accounting practice which
records only actual payments or receipts (as used in Bulgaria, Ro-
mania, the G.D.R. and a number of western countries). 0 The fulfill-
ment of the balance of payments plan is monitored by means of a
monthly accounting prepared by Vneshtorgbank.

In addition to the unified balance of payments plan, the Ministry
of Finance, Gosbank, and Vneshtorgbank prepare an annual capital
balance sheet for the country. Included are: (1) claims and liabilities
from commercial credit up to one year; (2) claims and liabilities con-
nected with services and non-trade activities; (3) claims and liabilities
of the banks; (4) government and long-term credit; and (5) capital
investment."

The summary description of the various foreign trade plans above
cannot be expected to yield detailed information about the various
criteria used to construct plans. It is clear, however, that the branch
ministries play a significant role in analyzing prospective projects,
posing the need for standardizing methods of analysis at various
levels of the planning process. Also the newly developed plans con-
nected with joint CMEA planning (particularly joint projects and
specialization) point to the need for integration of these elements into
the ministries' plans and the overall national plan.

IV. ECIENCY CALCULATIONS IN FOREIGN TRADE

The theoretical basis of the recommended procedures in Soviet
foreign trade planning is a calculation of the domestic cost of foreign
-exchange-foreign exchange earned in the case of exports and foreign
exchange expended in the case of imports. The nature of such criteria
has already been described and analyzed in general terms for the So-

9Additlonal information on the detailed components of these plans is given In Ibid.
10 Jan Vit, "Pouzivane metody sestavovani platebni bilance v. elenskych statech RVHP,"

Finance a Uver, No. 9,1975, pp. 623-24.
11 Ibid.
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viet Union and other CMEA countries.12 Readers wishing a general
introduction to the topic should refer to these sources.

Foreign trade efficiency indices (FTEI) provide a measure of the
cost to the national economy of producing a good for export rela-
tive to the foreign exchange received abroad, or in the case of imports
the foreign exchange expended abroad in purchasing a good relative
to what it would have cost to produce the good domestically. Many
refinements are necessary to deal with the following specific situa-
tions: (1) The divergence of actual prices from national economic
costs; (2) the variability of purchasing power from sales of identical
exports goods depending on country of destination; (3) importing
goods which have no domestically produced counterpart; (4) the ex-
port or import on credit terms; and (5) advanced forms of coopera-
tion such as CMEA joint projects and industrial specialization, and.
compensation agreements with western firms.

The general form of FTEI recommended at present is the fol-
lowing: 13

Export index

where X¢; represents the "index of export effectiveness" taking into
account the purchasing power of foreign exchange receipts earned;
Ve foreign exchange receipts; Ze domestic cost of production from the
point of view of the national economy, calculated as

Z=S+rnK

where S (sebestoimost) represents the average cost of production, r"
is the relevant normative rate of return (15%7 on K, capital employed;
c is the "coefficient of credit influence" which reflects the ratio of the
discounted value of receipts (payments) to their nominal value cal-
culated using a discount factor equal to ra (15%, though some recom-
mend 8 percent as is used for domestic projects) ; Xi.eg is the "import
equivalent" representing the purchasing power of the proceeds from
the exported goods, defined as

(where P represents a product) which gives the total domestic cost
of producing the list of goods imported from the country of export
sale relative to the actual foreign exchange expenditures for these
imports.

C. H. McMillan, "Some Recent Developments In Soviet Foreign Trade Theory,"
canadian Slavonic Papers. Fall 1970 pp. 243-72; Boltho. Foreign Trade Criteria; Edward
A. Hewett, 'Foreign Trade Prices In the Council for Mutual Economic Assistance" (Lon-
don: Cambrldge University Press, 1974).

la1 S. N. Zakharov, Raschety effektivnosti vneshneekonomicheskikh svyazel (Moscow:
Ekonomika. 1975). pp. 47-8. The terms effectiveness and efficiency are used Interchange-
ably throughout this paper.
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Import index

x i 1

where Xie, represents the "index of import effectiveness" taking into
account the efficiency of exports to the given country or group of coun-
tries; Vi foreign exchange expenditures; Z, cost of producing the im-
ported goods if produced domestically; X.eq is the "export equiva-
lent", defined as

71 VhP

or the total foreign exchange receipts from the list of goods exported
to the country in question relative to the national economic cost of
producing these exports.

Calculations of this nature in a simplified form (excluding the last
two terms) began to be made in Gosplan in 1963. A similar index
in which actual prices-ex-factory, wholesale or retail prices, depend-
ing on the situation-are substituted for the calculation of national
economic cost (privedennye.zatraty or effective expenditures) has been
used within the MFT for many years, probably since the early fifties.' 4
Such indices called "indices of budgetary effectiveness of foreign
trade" reflect the impact of foreign trade on the government budget.
They are not recommended for analyzing the economic efficiency of
foreign trade because of the frequent divergence between actual prices
and national economic costs. However, actual prices are often used
where calculations of national economic costs are lacking.

The use of FTEI has become widespread during recent years. They
are not as yet obligatory for the ministries which prepare import or
export proposals, though such a move has been recommended and may
be made in the near future.15 By nature FTEI are rather complex and
their calculation poses the need for information some of which is not
available at present at the level of Gosplan and within the branch
ministries. Hence, current efforts to improve foreign trade planning
have focused on the information problem and on standardizing the
methodology of calculation.

Official recommendations for calculating FTEI were first published
in 1967-69 in a series of model calculations relating to comparisons of
the economic effectiveness of capital investment in CMEA countries
(1967, issued by the CMEA Secretariat), the economic effectiveness
of foreign trade (1968, issued by Gosplan), and the economic effec-
tiveness of capital investment (1969). An additional model calculation
for analyzing the economic effectiveness of CMEA specialization and
cooperation was approved in 1973.16 These documents, however, do not
cover all practical aspects of making such calculations and a number
of additional procedures have been proposed in the professional
literature.1 7

u S. N. Zakharov. v. Sulyagin. "Rasehety effektivnostl vneshneekonomicheskikh avyazet,"
Pinnnvoe Khoualstva. No. 6. 1973. p. 79;

is Rybakov. Ekonomicheskaya, p. 236.
Id Zakharov, Raschety, p. 8.
DY Ibid.
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The FTEI have been criticized because they cannot be used as a
guide to optimize foreign trade.ls While this is true, it is also not very

relevant to current Soviet decision making in trade matters. Much of
Soviet trade with other socialist countries reflects basic political com-
mitments, e.g. to supply raw materials to CMEA, and the bilateralism
inherent in such trading relations limits the scope of application of
any economic efficiency criteria. Hence. planners desire guidance pri-
marily in specific areas where some marginal adjustment is possible.
And given the present system of planning and foreign trade in the
Soviet Union the FTEI seem to be well suited to this purpose. The
recent expansion of foreign trade with nonsocialist countries and the
growth in types of commercial relations associated with CMEA inte-
gration (specialization, joint projects) pose new demands on Soviet
foreign trade decision makers. The extent to which planners may be
able to meet these new demands for greater efficiency depends in large
measure on the success of current efforts to improve the informational
inputs into foreign trade planning and subsequent to this the improve-
ment of incentives relating to foreign trade activity at the level of en-
terprises and ministries. Significantly, these points have received
particular emphasis by the leading Soviet specialists on foreign
trade."'

V. PRAcicAIC AsPEcrs OF FoREIGN TRADE PLANNING

In this section issues relating to the informational basis of foreign
trade planning are surveyed. The purpose is to indicate the nature of
the problems encountered and to discuss the solutions being recom-
mended by foreign trade specialists.

Under optimal conditions the full range of data for decision making
would include: volume and value of exports and imports (by com-
modity group and country), the production or consumption of traded
goods by separate domestic economic sectors, data on foreign and do-
mestic prices and market conditions (availability), economic costs of
production of traded goods (including their capital intensity), rele-
vant transport costs, and the volume and terms of credits granted and
received. It is obvious that informational needs cover a wide scope. At
the same time such data must provide detail on individual goods. What
is usually needed is information on a particular good, such as a given
type and model of a machine tool, rather than for machine tools in gen-
eral. Also the lack of financial integration in the CMEA area requires
that data on any given good be viewed relative to trade possibilities in
the West (for hard currency) and for each CMEA country
individually.

The crux of the data problem is twofold: (1) The creation of data
processing systems capable of handling the needed data; and (2) the
provision of the needed data which may be fed into such a system. The
first problem is being approached by the creation of the "Automated
System of Optimal Planning of Foreign Economic Relations" which
is one of the sixty-odd subsystems of the general "Automated System

" See for example Hewett, Foreign Trade Prices, pp. 141-142, and Boltho, Foreign
Trade Criteria, pp. 72-4.

1g Zakbnrov, Raschety. p. 10; Zakharov and Sulyagin, "Sistema," pp. 40, 47; Rybakov,
Ekonomicheskaya, p. 7, 236-42.
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of Planning Calculations." 20 The second problem has many complex
aspects. To the extent that the data are already being used in the actual
planning process then it is largely a question of making them available
where they may be needed. If the data are not currently available, then
means must be found to collect the data or to make estimates. This in
itself is a major task. And where primary data derive from enterprises,
ways must be found to insure the correctness of such submissions, i.e.
to prevent enterprises from understating their capabilities or magni-
fying their requirements.2 '

The following which is based on the commentaries of Soviet special-
ists surveys selected information problems.

Foreign Exchaange Receipt8 or Expenditures

Data on CMEA and world market prices are generally available.
The actual export price on western markets, though, may diverge from
the western price level, thus, the use of actual contract prices is rec-
ommended. And all relevant transport and packaging costs should be
factored into the calculations of foreign trade efficiency. As in the
West projections of future world market price trends face well known
uncertainties.

Estimation of Domestic Costs

In the case of export goods, the average unit cost of production is
generally known, but frequently there is difficulty in estimating a
good's capital intensity which is needed for calculation of effective
expenditures (defined as average cost of production plus the normative
rate of return on capital, see above). As in the West, available capital
data reflect an accounting rather than economic concept of capita L12

Also the ministries and research institutes often do not have the
Gosplan calculated values of effective expenditures available to them.
Hence, they tend to use actual wholesale prices even though this pro-
cedure is not officially recommended. 2 3

A partial solution is provided by the use of special coefficients re-
lating wholesale prices to effective expenditures for a list of repre-
sentative goods.24 Selected coefficients may be used for similar goods,
i.e. goods whose wholesale prices reflect a similar relation to produc-
tion cost. Because of the lack of coordination of calculations at vari-
ous levels, one Soviet specialist has recommended that ministries and
research institutes use actual prices in efficiency indices, with parallel
calculations of indices using such coefficients or effective expenditures
at the level of Gosplan. 25

Even when calculated according to recommended procedures the
FTEI may be misleading in certain cases. Soviet specialists recognize
that marginal rather than average costs of production may be relevant,
particularly where raw materials are concerned.2e Also the prices of

20 Zakharov and Sulyagin. "Sistema," p. 40.
2" For a discussion of data problems In the context of Input-output analysis, see A.

Tretyakova and I. Birman, "Input-Output Analysis in the U.S.S.R.," Soviet Studies,
April 1976, pp. 183-85.

3 Ryhakov. Ekonomicheskaya, p. 82.
M Ibid., pp. 60. 70.
: Ibid., pp. 67. 71.
25 Ibid., pp. 64. 71.
a' Ibid., pp. 85-8.
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purchased inputs may have certain defects, e.g. underpricing of raw
materials due to the exclusion of rents. The desirability of adjusting
the indices to measure foreign trade efficiency on a value added basis
is recognized but such indices are exceedingly difficult to constructed in
practice.2 7

Indices of import efficiency require the estimation of the domestic
cost of production of the imported good. Thus, in addition to the above
mentioned problems, there are added difficulties. Some imports have
no counterpart in domestic production, or there may be differences in
quality, performance, etc. Various procedures for dealing with these
problems have been discussed in the literature.2 8 A set of coefficients for
converting foreign to domestic prices were constructed for various
groupings within the category of machinery and equipment. However,
for various reasons the use of these coefficients is no longer recom-
mended. 29 Because of the complex and often subjective estimations
required, work on import indices is done primarily at the Gosplan
level.

Foreign Trade Equivalents and Foreign Exchange Rates

The use of foreign trade equivalents provides an adjustment to for-
eign exchange receipts (expenditures) to allow for comparisons on a
standard basis (see Section IV for definitions). Export and import
equivalents are calculated by Gosplan for convertible trading partners
as a group and for individual socialist countries. Foreign exchange
receipts are usually expressed in valuta rubles with hard currencies
converted at the official rates and transferable rubles at parity. The
purchasing power of such receipts, however, vary depending on the
country of export sale, i.e. whether a good is sold for hard currencies
or transferable rubles, and if the latter then the country of sale is im-
portant because the transferable rubles are typically employed to pay
for goods within the existing bilateral trading relationship. The effi-
ciency of exporting a given good to different countries may be assessed
by deflating the receipts with the relevant "import equivalent."

On the import side the use of the "export equivalent" has the effect
of deflating outlays in valuta rubles by an index of the efficiency of
export to a given country, i.e. the relative domestic cost of earning
foreign exchange by exporting to the countries in question.

When applied to total exports (imports) to a given country, the
index of foreign trade efficiency has the nature of a composite index
reflecting the relevant terms of trade and the gains to trade. The over-
all export and import indices differ by virtue of the different weights
applied.3 0

The foreign trade equivalents are used as foreign exchange rates
in specific situations.31 The conversion of valuta to domestic rubles is
performed using the "import equivalent." The opposite conversion of
domestic to valuta rubles presumably uses the "export equivalent,"
although the inverse of the "import equivalent" could also be used.32

27 McMillan. "Recent Developments." pp. 258-60.
29 Ryhakov, Ekonomicheskaya, pp. 91-98.

Ibid.. p. 98.
3 Some weighted average of the two values could be constructed, but no mention of

the nossibility was found in Soviet sources.
31 Zakharov. Raschety, pp. 100-01. The conversions are presumably done by Gosplan.

See footnote 80.
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It specified sales are made for cash and the goods to 'be purchased with
these proceeds are unknown, the inverse of the export equivalent (in-
stead of the import equivalent) is used. The equivalents have been
adopted for a number of other situations where conversions between
foreign and domestic values are necessary. It should also be noted that
no fixed rate has as yet been set for conversions between domestic and
transferable rubles.33 Most other CMEA countries have fixed internal
conversion rates between the TR and the domestic currency.

Credit

The inclusion of credit effects in FTEI calculations is done by means
of indices called "coefficients of credit influence." The relevant values
may be calculated directly or read from tables which give the data for
typical types of credit arrangements. i.e. for a given term, interest
rate and repayment schedule. 3

4 The methodology is similar to that used
in the West. There appears, however. to be a difference of opinion
regarding the use of the normative discount factor where intertem-
poral calculations are concerned.3 5 Some economists use 8 percent, as is
the case for domestic investments, others recommend 15 percent, equal
to the normative rate of return on capital in foreign trade.3

CHMEA Specialization

Various indices 'have been worked out in order to analyze CMEA
specialization proposals. Such indices generally include a measure of
the gains to trade, the reduction of unit costs of production due to
specialization and balance of trade effects (surplus or deficit). There
are still a number of unresolved issues of theory and practical method-
ology in this field. Unfortunately a more detailed analysis of these
issues is not possible in the present study.3 7

Data Systems

The Automated System of Optimal Planning of Foreign Economic
Relations mentioned earlier is designed to perform a series of four
interrelated functions: (1) the analysis and forecasting of foreign
trade variables in future planning periods; (2) the evaluation of plan
variants from the standpoint of economic efficiency; (3) the analysis
of decisions taken and the preparation of planning documents; (4) the
formation of systems of incentives and control of plan fulfillment. 3 8

A scale model of the system was constructed on the computer of Gos-
plan's Economics Institute. Current efforts apparently are focused on
transferring the system from second to third generation computers -and
linking it to Gosplan's computer center and the planning models used
for national economic planning.3 9

5 Rybakov, Ekonomicheskaya. p. 126.
M4 Zakharov. Raschety. pp. 160-6S.
35 The normative discount factor Is needed to calculate costs or revenues depending

respectively on whether credits are granted or received.
so Rybakov, Ekonomicheskaya. p. 108.
a' For a discussion of these Issues see ibid.. pp. 180-214, and the sources cited therein.
ss Znkharov and Sulyagin, "Sistema," p. 41.

59 Ibid., p. 47.
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VI. CONCLUSIONS

While the survey in the preceding section tended to focus on the
tasks facing planners in improving the system of foreign trade plan-
ning, the nature of problems themselves gives ample evidence of the
striking evolution in Soviet foreign trade decision making in recent
years. When measured against progress in other sectors of the Soviet
economic planning apparatus, the changes in foreign trade are im-
pressive. And further changes in this field will likely continue in the
forefront in coming years. The documents of the recent 25th Congress
of the CPSU gave explicit recognition for the first time of foreign
economic relations as a vital and independent branch of the national
economy.40

The Soviet Union appears to have abandoned its past autarkic orien-
tation in foreign trade in the late sixties. In the relatively short period
of time since then it has not been possible to implement the new corm-
prehensive system of foreign trade planning at all levels of the plan-
ning process. Yet it is currently possible at the level of central decision
making to bring the new economic criteria to bear on major foreign
trade decisions. This is a major achievement. Soviet foreign trade spe-
cialists do not seek to minimize the difficult tasks facing them currently,
in particular the broadening of the system to lower levels of the plan-
ning hierarchy, the integration of foreign trade into national economic
planning, the collection and processing of data, and the improvement
of foreign trade incentives at the enterprise level. The nature of these
tasks should stimulate further change away from the traditional au-
tarkic model of decision making.

la Interview material.
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I. INTRODUCTION

Since 1965, the Soviet Union has attempted to expand significantly
its exports of manufactured products to the developed West. This
paper analyses the economic rationale behind such a decision and the
steps taken by the U.S.S.R. in an attempt to spur export sales. The
problems encountered are discussed in detail, with particular attention
paid to the basic conflict between the highly planned Soviet productive
svstem and the flexibility and innovation required to compete success-
fullv in Western markets. Actual performance is examined and areas
of relative success discussed. The paper concludes with an assessment

(709)
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of the potential for increased exports during the balance of the decade,
with emphasis on those hard decisions which must be made before
the U.S.S.R. can significantly upgrade its ability to export manu-
factured goods.

II. CONCL~usoINS

Soviet exports to the developed West consist largely of raw materials
and semi-manufactured products; manufactured products 1 constituted
less than 5 percent of exports in 1974. Several economic factors argue
for a marked increase in the sale of Soviet manufactured goods to the

iWest. These include the increasing cost of developing raw material re-
sources and the need to expand exports to pay for imported Western
technology and equipment.

Soviet leaders have been aware of the need to increase manufactured
goods exports for some time. This interest has grown markedly in
recent years as a result of the decision to increasingly use Western
equipment and technology to upgrade the Soviet economy. New pro-
grams have been initiated and sales have risen sharply since 1972 in,
absolute terms. They still, however, represent only a small share of
total exports to the West.

Despite Moscow's efforts, the manufactured goods export program
remains characterized by poor product appearance and quality; in-
adequate spare parts, servicing, and technical documentation; a sep-
aration of Soviet producers from Western buyers; and inflexible pro-
duction schedules which limit Soviet ability to quickly respond to,
Western needs. These and related problems must be sharply reduced if
manufactured goods are to occupy an important share of Soviet ex-
ports to the West. These problems, however, affect all Soviet economic
planning and production, and past attempts at change have been fruls-
trated by the large and conservative politicized bureaucracy which
controls Soviet production and sales.

Statements by Brezhnev and Kosygin at the 25th Party Congress in
February 1976, suggested the possibility of radical reorganization of
foreign economic activity, including establishing firms and/or indus-
tries to produce solely for export. The U.S.S.R. has in fact begun to
encourage compensation-type agreements for manufactured goods 2

and is in the final stages of drafting joint-venture legislation allowing
for Western participation in Soviet production.

If the U.S.S.R. follows up on the recent leadership pronouncements.
with meaningful change, the large Soviet industrial base could even-
tuall provide the basis for a substantial growth in sales. It would take
time, however, for changes to work their way through the system.
For the balance of the decade, Soviet manufactured goods should con-
tinue to account for less than 10% of exports to the WVest.

1 For the purposes of this study manufactured goods are considered to consist of Soviet
products falling under sections seven and eight of the Standard international Trade-
Classifieation (SITC 7. 8). They Include exports of machinery and equipment: transport
enuipment; consumer goods such as furniture, footwear, and clothing: and' other finished
goods. Since the study is concerned with the ability of the U.S.S.R. to manufacture and
market highly differentiated finished goods in competitive Western markets, Soviet manii--
factures falling under SITC 5 and SITC 6 were excluded. For the most part products
filing uinder these two categories are intermediate goods where a higher degree of'
standardization allows for a greater role of price respective to other competitive factors.

2 Com ensation agreements are characterized by collateral purchase guarantees sizned
by the Western firm(s) exporting plant and equipment to the U.S:S.R. By this menns
the IJ.S.S.R. is certain of an export market for project-associated production and. in turn.
its ability to renay the long-term eredits extender hy the West to cover orieinal soviet
Imports of plant and equipment. Until reepntlv this type of agreement has been limited
to resource development projects where Western firms have agreed' to purchase Soviet-
raw materials, fuels, or chemicals.
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III. EcONomIC RATIONALE FOR EXPANDING EXPORrS OF
MANUFACTURED PRODUCTS

Key economic factors which argue for a greater share of manufac-

tured products in Soviet exports to the West include: (1) A need to
expand total export earnings to finance growing import requirements,
(2) the increasing cost of developing natural resources, and (3) the

benefits which accrue to domestic production from a developed export
program. Over the long run, import capacity is tied to the growth in

export earnings. To the extent that Soviet manufactured goods exports
add to rather than supplant exports of raw materials Soviet import
capacity from the West will be increased. 3

The development of new raw material deposits and efforts to in-
crease production from existing sites haveproven increasingly costly in
recent years. Many of the undeveloped raw material deposits are lo-

cated in remote areas where climate, terrain, and working conditions
are difficult. The USSR not only faces the costs of developing the new
deposits per se, but must also bear the costs of developing a support-
ing infrastructure-rail lines, housing, roads, and power. Also, expen-
sive Western technology and equipment must often be acquired if

Moscow is. to exploit the new deposits efficiently or increase produc-
tion from the existing projects. This is particularly true in the case
of crude oil.

Soviet production for domestic use will also benefit from an ex-
pansion of manufactured goods exports to the West. Sales in West-
ern markets depend on competitive advantages rather than on the
production targets which govern Soviet output. To expand exports,

Soviet producers will be forced to make their products more competi-

tive by placing increased stress on quality control, spare parts pro-

duction, and upgrading design and production. Although this would
be a classic ease of the tail wagging the dog, if such innovations were
incorporated into products for the domestic market they would repre-
sent a major improvement over current Soviet practices such as shoddy
workmanship, poor quality control, and long lags between technolog-
ical advances and their incorporation into actual production. Ex-
panded exports could also increase the efficiency of domestic invest-
ment by allowing for longer production runs. A significant share of

the cost of producing an aircraft, for example, results from the initial
investment in developing a prototype and equipping a plant to produce
the aircraft. Longer production runs made possible by export sales

would significantly increase the rate of return on such investments.

IV. EVOLUTION OF POLICY

The Soviet commitment to increasing manufactured good exports
was first evident in directives issued in 1966 by the 23rd Party Con-
gress. The Congress recommended reforms in those areas-poor ap-
pearance. advertising, technical documentation. spare parts, and serv-

icing-where the Soviet export program was particularly deficient.
Reports from the Congress also indicated the desire to increase con-

tacts between the Soviet Foreign Trade Organizations (FTOs) 4 and

I See also Inozemtsev, N. "Socialism and International Economic Cooperation," Pravda,
May 16. 1975. pp. 4-5.

4 The 60 FTOs are the onerational elements of the MiTnistry of Foreicn Trade. As such
they have total resnonsibility for all commercial negotlations In their respective areas
of specialty, e.g., power equipment. chemical products. By their direct control over all
necotiations they often represent a substantial barrier to needed dialogue between potential
buyers and sellers.
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producing ministries and to encourage initiative within the FTOs to
seek additional export sales.5

Changes implemented during 1966-70 were organizational in na-
ture and did little to spur sales. In any event, there was apparently
insufficient impetus from the leadership to overcome bureaucratic in-
ertia, especially in the Ministry of Foreign Trade. By 1970, Soviet
leaders began to recognize the necessity for basic changes within
the system. In his report to the 24th Party Congress in 1971, Brezhnev
stated the need to improve the management of foreign economic activ-
ity and to eliminate a "narrowly departmental approach to this im-
portant matter." G The Central Committee Report of the Congress
stressed the need to combine production and commercial functions in
order to be more responsive to Western requirements." 8 If the Soviet
leadership was now more aware of the basic obstacles to expanding
exports, little was done about it.

High level concern over the need to expand manufactured goods
to the West mounted during the early 1970s, particularly as the Soviets
realized that an expanded export base was a crucial prerequisite to
Brezhnev's commitment to an increased use of Western technology and
equipment in Soviet economic development. The U.S.S.R.'s export ef-
fort was a major topic addressed at the April 1973 Party Congress
plenum.

The decisions reached by the April plenum became evident from
Soviet articles and statements during 1973. In a June speech to US
businessmen in Washington, D.C., Brezhnev criticized Soviet foreign
trade operators for "lack of initiative, timidity, outmoded ideas and
for deficiencies in their performance." In an April 1973 paper and
address given at the Stanford Research Institute, Dr. Ivan D. Ivanov
of the Institute of US Studies discussed the role of foreign trade in
the 1975-1990 period. He stated that foreign trade was becoming an
important component of growth policy rather than just a means of
covering temporary shortages in domestic production. He stressed the
Soviet determination to become an important exporter of machinery
and equipment regardless of the rapid rise of raw material prices, and
spoke of the need to expand export specialization in the most advanced
industries, and to orient industrial capacities to export productions

Similar views were expressed by other officials. Nikolai Inozemt-
sev, a deputy chairman of Gosplan responsible for long-term planning
of foreign trade, stated in June 1973 that a top priority campaign had
been set to bring manufactured goods up to world quality standards
and to update Soviet trading practices and institutions. Inozemtsev
spoke of room for improvement in three main areas: a reorganization
of the FTOs, the need for closer relations between the FTOs and pro-
ducing industries, and a need for increased contact between producing
industries and Western firms. He explained that the 1973 reforms

Patollchev, N, "Soviet Foreign Trade In the New Five-Year Plan," Foreign Trade,
(EnfIllh Edition). 1967. pp. 3-7.

Brezhnev, LI. "Report of the C.P.S.U. Central Committee to the 24th CPSU": Novosti
Press Agency Publishing House. Moscow. 1971. pp. 101-102.

7The directives also emphasized the need to increase the Initiative and responsibilities
of ministries and enterprises in the development of foreign economic ties.

, Kovan. I. "The Leninist Principle of the Soviet States' Economic Relations with
Othpr Countries." Foreign Trade, April 1973, p. S.

9 Iv.9nov "Foreign Trade Factors in the U.S.S.R.'s Economic Growth and Some Per-
spectives for the U.S.-Soviet Economic Cooperation."
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called for industrial producers to be given greater responsibilities in
generating exports and stated that producers would be given control
over funds earmarked for the production of high-quality goods for
the world markets.' 0 "1

A February 1974 Izvestia article by Oleg Bogomolov, director of
the Institute of Economics of the World Socialist System, revealed
continued leadership concern. The article stated that specific reforms
related to questions of improving the planning of foreign economic
relations and of assessing their impact on the domestic economy were
under active consideration. The article critized the parochial concept
of the MFT, which views foreign trade solely in terms of Moscow's
commitments to other socialist states and developing countries and
relegates trade with the West to a secondary position. Bogomolov re-
ferred to the basic nature of future changes, stating that the pro-
cess of change in the foreign trade sector will require "much effort"
and "a certain psychological reorientation" within the economic
bureaucracy.' 2

The concerns raised in the April 1973 plenum culminated in the
new directives issued earlier this year at the 25th Party Congress. The
Brezhnev and Kosygin speeches and the draft directives for the 1976-
1980 plan all demonstrate a commitment to improve exports of manu-
factured products. Brezhnev spoke of the need to expand the produc-
tion of goods which are in demand on foreign markets and the need
to make these same goods more competitive. He also called for the ex-
pansion of compensation agreements to include the production of
manufactured products and for the search for new approaches to
production cooperation.13 Kosygin's speech touched on the need for
new forms of cooperation and greater involvement of the producing
ministries. The speech specifically called for an examination of the
possibility of organizing special production facilities to be oriented
toward export markets.' 4

V. THE EcoNoMIc SETTING IN 1965

The Soviet economic system was singularly ill-equipped to make
the changes required to manufacture products that could compete in
sophisticated Western markets. Designed to service a vast internal
market in an autocratic fashion, the Soviet economy was totally iso-
lated from the competitive forces prevailing in the West. The highly
structured and politicized system of central planning which governed
Soviet economic decisionmaking was to prove particularly resistant
to change.

FTOs dealing in manufactured products had little perception
of what was required to establish marketing and sales-service organiza-
tions capable of supporting export expansion. Neither did they appre-
ciate the importance of such factors as product reliability and appear-

10 Parks, Michael, "Russia Prepares for Trade Changes," Baltimore Sun, June 29, 1973.
u Shabad, Theodore, "Soviet Considers Shift on Trade," New York Times, July 10, 1973,

pp. 55. 63.
12 Bogomolov, O., "A Demand of Life," Izvestia. Feb. 26. 1974, p. 4.
'a Brezhnev. L., Opening remarks to the 25th CPSU Congress, Feb. 24, 1976 (FBIS-

Sov-76-38, Feb. 25, 1976, Vol. III, No. 38. Supplement 10, p. 43).
iK Kosygin. A. Address before the 25th CPSU (FBIS-Sov-76-46; Vol. III, No. 46,

Supplement 23, Mar. 8, 1976.
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ance, and spare parts availability which are important elements in the
sale of manufactured products in the West. Soviet sales of manufac-
tured goods traditionally had been largely confined to the developing
nations-where equipment exports were backed by low-interest credits
or outright grants-or to other Communist nations in accordance with
plan targets. Equipment exported to the West was often part of a larger
deal involving Soviet purchase of Western equipment. Western firms
accepting Soviet equipment in this fashion often resold or discarded
the equipment.

The FTOs not only had little perception of the problems in ex-
panding exports but had little incentive to do so. The quality of per-
sonnel employed by the export organizations was often poor; the
brighter graduates of the Soviet Foreign Trade Institute gravitated
toward importing FTOs. The concept of businessmen, moreover, had
long held an unfavorable connotation in the U.S.S.R.,15 and prior to
1965, personnel employed by the FTOs were paid substandard wages.
FTOs were judged by their ability to dispose of a targeted amount of
goods rather than on their ability to expand export markets. Any
attempts at expansion were difficult because of inelasticities and the
unwillingness of producers to either alter products to Western stand-
ards or to provide for export a wider range of types and sizes. Most
production was geared to the domestic and East European markets
where sales were guaranteed. Promotions and other incentives were
based on management's ability to meet or exceed planned targets.

Managers of producing enterprises also tended to avoid change.
Innovations were considered risky because they could endanger cur-
rent plan fulfillment, and they carried little potential for future reward
because output targets or quality standards would simply be ratcheted
upward if the innovations were successful. Producer avoidance was
further encouraged by a bonus system that produced no rewards for
underfulfillment but substantial rewards for exceeding plan targets.' 6

This risk aversion was most pronounced in areas where technolog-
ical advances are incorporated into production.

Additional problems faced Soviet producers who attempted to
upgrade their production or otherwise alter their output to meet
Western standards. Since they had little contact with potential buy-
ers, it was difficult to ascertain what changes were needed. Attempts
to alter product design or upgrade quality were also inhibited by the
suppliers of component parts. These suppliers, lacking sufficient
capacity or incentive to produce the new parts, would neither agree
to the application of their products in additional models nor listen to
any talk concerning the upgrading of quality or the creation of new
models of the items they manufactured.'7 A final problem stems from
the material balances approach and full production targeting used
in the Soviet Union. While Western firms often attract business as a
result of their ability to guarantee deliveries within a short amount
of time, Soviet producers are often forced to make delivery commit-
ments contingent upon future production plans leading to long
delivery lags.

15. . . "Izvest!a" Discovers the Businessman: BI/Eastern Europe Report, Mar. 22,
1974. p. 86.

'° Gregory, P. and Stuart. R., "Soviet Economic Structure and Performance," Harper
& Row, New York, 1974. p. 187.

.. . A Heavy Machine Tool Ministry Innovates," The Current Digest of Soviet
Press, Vol. 26, No. 3, p. 23.
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VI. FIRST PERIOD OF CHANGE, 1966-72

A. Reorganization Within the Foreign Trade Minizstry

During the 1960's the MFT made several bureaucratic changes
designed to place increased emphasis on manufactured goods exports
(see chart). As late as 1962 there were only two main export adminis-
trations, one for raw materials and a second for machinery and equip-
ment. By 1969, the main export administration for machinery and
equipment had been split into four main export administrations, one
each for the export of industrial equipment, transportation equip-
ment, road-building and agricultural machinery, and manufactured
and consumer goods.

The FTOs dealing in manufactured goods were also expanded
in an effort to establish a greater parallelism with the producing
industries. In July 1966, Mashinoexport, for example, was reorganized
into three separate FTOs-Mashinoexport, Tekmashexport, and
Energomashexport-each concentrating on specific lines of equipment.
Other FTOs were subsequently created in support of Soviet efforts
to expand exports of particular product lines. In 1971, for example,
Electronorgtechnica (ELORG) was founded to handle the export sales
of Soviet computers. The MFT also established two FTOs to sup-
port the entire export program: Zapchast'export (in 1965) tolhandle
the export of spare parts and Vneshtorgreklama (in 1964) to under-
take the advertising requirements of Soviet export organizations.

CHART

U.S.S.R.: Measures taken to stimulate export sales of manufactured products

Year and program
1965-Raise salaries of workers in the

Ministry of Foreign Trade.
1965-Allow for form of accelerated

depreciation.
1965-Formation of a Foreign Trade

Organization to handle spare parts.
1966-Formation of additional Foreign

Trade Organizations and Main Export
Administrations.

1967-Formation of Export Councils by
Foreign Trade Organizations.

1968-Formation of new Soviet-con-
trolled firms in the West

1968-Formation of zagranpostavkas by
producing ministeries.

1968-Inerease in bonuses for export
production.

1973-Formation of leasing companies.

1973-Application of compensation
agreements to manufactured goods
industries.

1973-Study of possibility of joint-
ventures involving Western participa-
tion in Soviet production.

1973-Use of Western consultants to
assist in marketing and product
design.

Goal
To encourage higher quality personnel

into foreign trade sector.
To encourage increased use of new

equipment in production.
To centralize, and thus improve, spare

parts availability.
To place increased emphasis on exports

of manufactured products.

To increase producer-exporter contacts.

To give Soviet exports direct access to
Western markets and to establish
sales/service centers.

To centralize control over export activ-
ities.

To encourage production for export.

To take advantage of widely used
method for manufactured goods sales.

To encourage production for export.

To examine possibility of obtaining
Western technology and know-how on
a continuing basis.

To improve Soviet product appearance
and knowledge of Western market-
ing conditions.
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B. Foreign Commercial Operations

The late 1960s saw a rapid expansion in the number of Soviet-
controlled commercial outlets established in developed Western coun-
tries which dealt with manufactured goods.18 Soviet FTOs organized
17 such firms during 1968-75, bringing the number of Soviet-controlled
establishments to 22. In some cases, the FTOs bought a majority
interest in Western firms already dealing in the sale of Soviet prod-
ucts; in other instances new firms were created to handle the sale of
Soviet manufactured goods. The FTOs have allowed for minority
equity participation by Western firms or businessmen who were also
given a major role in the management of the new firms. Stankoimport,
Avtoexport, and Mashpriborintorg have each participated in the
formation of five firms, and Mashinoexport, Tractorexport, Aviaex-
port, and Techmashexport have also established outlets in the West.

The new firms gave the FTOs direct control over sales efforts and
allowed for badly needed exposure to the marketing techniques and
competitive conditions existing in Western markets. Showrooms, spare
parts depots, and service facilities were usually established by the new
firms and, where required, these firms also sought to organize branch
dealerships and repair facilities. Foreign workers designated to service
Soviet products were given specialized training, often in Soviet-based
facilities.

The FTOs were not fully committed, however, to providing the
initial investment and subsequent marketing environment which was
required to support the export expansion they desired. Merchandising
outlets and service facilities were often limited to one or two locations
within a given country and Soviet firms were often unable to obtain
the amounts or types of equipment which could most readily be sold.
Even the ability of the Soviet-owned firms to operate within their re-
spective Western markets was limited by the rigid control exercised
by the parent FTOs over their day to day operations.

C. Spare Parts

The Ministry of Foreign Trade reacted to the problem of insuffi-
cient spare parts in a typically bureaucratic fashion. In 1965, a new
foreign trade organization, Zapchast'export, was organized to central-
ize spare parts storage and delivery to foreign customers. By the end
of 1970, Zapchast'export accounted for 80 percent of all Soviet spare
parts exports. A large central warehouse was established in Moscow
and smaller consignment depots were set up in the West. Spare parts
inventories were also maintained by most of the Soviet-controlled firms
operating in the West.

*While this reorganization has led to a greater centralization in
the handling of spare parts and has been supported by specialized as-
sociations within the production ministries and by special production
bonuses, spare part shortages continue to plague Soviet export efforts.
Many producers remain unwilling to commit production facilities to
spare part production. Moreover, Zapchast'export's spare parts sup-

's During the 1965-75 period the U.S.S.R. also rapidly expanded the number of banksIn the West, opening commercial banks In West Germany, Switzerland, and the Nether.
lands. Several firms were also established which deal in raw materials or Intermediate
goods, and the U.S.S.R. opened a series of firms to service Its growing role in internationalshipping.
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plies-and hence the amount of parts which are made available
abroad-are determined by the production ministries' estimates of
spare parts needs rather than by foreign demand.

The problem of spare parts is compounded by the attitude of
some FTO personnel who find it hard to accept the importance poten-
tial buyers attach to assured spare parts deliveries and the efforts
Western firms make to insure prompt response to buyer requests for
needed parts. They often state that Western buyers should bear the
responsibility of manufacturing their own spare parts from engineer-
ing designs provided by the producer, arguing that this is the manner
in which Soviet importers handle their spare parts problems.

D. Export Councils

In response to the 1966 directives, the FTOS began to consult
more regularly with industry representatives in the planning and
implementation of foreign trade. Industry participation in FTO deci-
sionmaking was formalized in late 1967 with the establishment of
permanent Export Councils. The Export Councils consist of high-level
representation from the production ministries, exporting enterpi
and the FTOs handling their products. The Councils provide a forum
for the discussion of export-related problems and serve as a vehicle for
producing enterprises to acquaint the FTOs with the possibility of new
export products or of additional production of existing export lines.

Some tangible results have come from the work of various Councils
including improved packaging, production according to Western
standards, and the introduction of technical documentation and ad-
vertising. However, the Councils' ability to effect more basic changes
is limited. Designed to serve as consultants, they can only suggest, not
require, changes in production or sales techniques.

E. Zagranpostavkas

In the late 1960s, the decision was made to centralize the foreign
trade operations of individual production ministries by establishing
specialized associations or zagranpostavkas.19 The zagranpostavkas
were given main departmental status and in some cases, the ministries
created the office of deputy minister for export to head the newly-
formed association. It was hoped that the zagranpostavkas would re-
lieve the FTOs of some areas of responsibilities not strictly connected
with commercial negotiations. Staffing of the zagranpostavkas is fi-
nanced by the FTOs dealing in the products produced by the parent
ministry.

Zagranpostavkas are responsible for the punctual fulfillment of
export contracts, the observance of quality regulations, after-sales
service, and installation work. In practice, they have usually assumed
industry-wide responsibilities in maintenance and spare arts supplies
for exported equipment. In some cases, the zagranpostavkas have been
assigned more substantial roles similar to those normally assigned to
the FTOs. The zagranpostavka for the Ministry of Nonferrous
Metals is responsible for compensation negotiations with Western
firms, while members of the Ministry of Aviation's zagranpostavka

19 Zagranpostavkas (delivery to foreign countries) are known to have been created bythe Ministries of Aircraft Industry, Nonferrous Metallurgy, Machine Tools, and Instru-
ment Making.
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have taken leading roles in discussions involving demonstration flights
of the Yak-40.

Those ministries which have formed zagranpostavkas view them,
in part, as an alternative to the FTOs themselves. Zagranpostavka per-
sonnel not only have a vested interest in the parent ministry's opera-
tions and capabilities, but have also gained increasing knowledge of
world market conditions and potential markets for Soviet exports.
Apparently out of concern for losing centralized control over foreign
trade, however, in 1975 Soviet officials indicated that the zagranpos-
tavka would continue to serve solely in an advisory capacity to the
FTO dealing in the ministry's products.

F. Incentives

The incentives provided for in the directives following the 23rd
Party Congress did little to increase producer desire to expand exports
of manufactured products. They proved too negligible to compensate
producers for the extra efforts required for export production. The
bonus system in effect during the 1960s provided producing enter-
prises with foreign exchange allocations based on export receipts
which, in turn, could be used for the purchase of imported machinery
and equipment. Managers were also rewarded on the basis of the share
of exported goods in total production. Soviet disappointment over
the failure of the bonus system led in 1968 to an increase in the hard
currency allocation from 3%-5% to 4%-6% of the value of exported
items.20 As Deputy Foreign Trade Minister Smelyakov commented
in a 1973 article on Soviet exports to the West, however, the new
incentives failed to solve the problem.

First of all we must provide incentive for the export of machinery and
equipment. The decade of the sixties was characterized by the fact that there was
practically no such incentive. Unfortunately even until quite recently the
export of machinery, equipment, and replacement parts has been considered by
some plants as a kind of punishment.... Financial, administrative, and other
responsibility for export deliveries makes export unpopular in the Soviet Union.
It is difficult to recall an instance where plant management submitted a proposal
to the MFT calling for additional above-target export delivery.. .21

The bonus was made even less attractive by being tied to Western
acceptance of the exported equipment. Moreover, the production
ministries were not given discretion over the use of the bonus funds;
desired purchases had to be channeled through (and were contingent
on) FTO approval.2 2 Recent policy statements indicate that, as part
of a proposed reorganization of foreign economic activity, industries
producing for export will receive hard-currency allocations and con-
siderable independence in making purchases with those funds. Penalty
clauses for faulty production will be maintained.23

20 Leznik. A. D.. "Economic Stimulation of Production for Export ;" (Translated In
JPRS 55.223, Feb. 15. 1972, p. 12).

I' Smelyakov, N., "Soviet Deputy Foreign Trade Minister Discusses East-West Trade,"
Novyy Mir, December 1973 (Translated In JPRS 61148, Feb. 5, 1974, p. 25.)

22 Leznlk, A.D., pp. 14-15.
23 See also an article by Yu. Samokhin In Ekonomicheskaya Gazeta, No. 12, March 1975,

which explains additional steps taken to increase producer incentive.
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VII. SECOND DRIVE TO INCREASE EXPORTS, 19731-75

The high-level concern evidenced at the April 1973 party plenum
has been reflected in new approaches taken by Soviet planners and
exporters attempting to increase the export of manufactured goods.
The 1973-75 period saw a markedly increased Soviet interest in
Western market conditions and requirements. Soviet producers and
FTO officials began to examine more seriously potential markets for
their products and the changes in production required to sell in the
West. Interest was largely directed at the US market where Moscow
felt Soviet goods could be sold in quantity once the U.S.S.R. was
granted most favored nation (MFN) status. '

Soviet officials touring the United States in 1973 were most
interested in recommendations for marketing their products. They
sought to determine those changes required in their products, which
products would be of greatest interest to U.S. buyers, the proper
advertising and retailing techniques, and the best method of dis-
tributing and servicing the goods they wished to sell. In many cases
they sought U.S. companies to act as distributors for their products or
otherwise assist future sale efforts. Although the subsequent failure
to achieve MFN status muted Soviet attempts, Moscow's newest ap-
proach to the marketing problem was unique and demonstrated grow-
ing Soviet awareness of the need to tailor production and merchan-
dising to Western markets.

The Soviets enlisted U.S. marketing and design consultants to
assist in their efforts. In November 1973, the U.S.S.R. reached an
agreement with -the industrial design firm of Raymond Loewy/
William Snaith Inc. to design selected Soviet products for the U.S.
market.24 In addition, the U.S. firm was to undertake studies of con-
sumer requirements for Soviet products and to exercise some quality
control over any Soviet productions advertised as being designed by
Raymond Loewy. The Soviet contract was for 21/2 years and covered
the design (or redesign) of automobiles, motorcycles, cameras,
watches, tractors, and hydrofoils. Concomitantly, other U.S. con-
sultants were hired to undertake other marketing studies on the
U.S.S.R.'s behalf.

A. Compensation Agreements

Soviet expansion of compensation agreements in the manufactured
goods sector dates back to 1973 when State Committee for Science
and Technology (SCST) officials stated that production industries
could obtain hard currency credits for equipment purchases if such
credits would be covered by subsequent hard currency exports. At the
same time, an IMEMO official indicated that a new foreign trade policy
was under discussion which would involve the development of profit-
oriented industries designated to manufacture goods for export.

Soviet exporters began to solicit Western participation in com-
pensation agreements whereby the USSR would pay for imported
Western capital goods with manufactured products. They offered to

24 Farnsworth, Clyde H., "Loewy Got A "Da' for Many Consumer Designs but 'Nyet' on
Vodka," New York Times, Dec. 5.1973.
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set up special production facilities or to otherwise tailor production
to Western specifications. Some compensation-type agreements have
been concluded. One involves Soviet production of machine tools de-
signed with West German assistance. The West German firm involved
will produce the initial prototype and subsequently supply the Soviets
with equipment required to set up production in the US SR. The West
Germans will take production from these facilities in repayment.25

In most cases, however, potential Western partners have shied away
from such deals because of uncertainty over the quality of 'Soviet-
produced products and over the ability of Soviet producers to meet
assigned production targets and to supply spare parts.

B. Joint Ventures

The Soviets realized that a more comprehensive form of coopera-
tion was needed to entice Western firms into taking production as re-
payment and, more importantly, into sharing technology and produc-
tion know-how on a continuing basis. In late 1973, the USA Institute
began a study of the various forms of ownership and management con-
trol commonly employed by Western firms. By querying Western
firms directly, the USA Institute hoped to develop a form of coopera-
tion which, while inducing desired Western participation, would re-
sult in minimal conflict with traditional 'Soviet insistence on complete
control over domestic production.

In 1975, Institute members stated that the concept of joint-
ventures was being considered in light of the Hungarian and Roma-
nian experiences 'and openly discussed those changes which would have
to be made in Soviet law to enable foreign equity investment. By the
end of 1975, Soviet planners had decided on the guidelines for such
joint-ventures. The USSR would allow Western participation in the
management of Soviet firms involved in the joint venture and would
grant special exceptions to cover imports and exports connected with
the joint venture. While the U.S.S.R. will not consider Western equity
ownership of Soviet-based production facilities, Soviet officials indi-
cated that Western investment would 'be guaranteed by Gosbank and
that other provisions, amounting in theory to joint-ownership, might
be included. Such guidelines are recognized by the Soviets as being
very provisional; the final form of Soviet joint-venture legislation
will probably be defined after agreements with Western firms have
been reached and experience has been gained in operating joint-
ventures with the West.

C. Leasing

Soviet FTO's did not begin leasing operations in their export
efforts until 1970 when the Soviet-owned United Machinery Organi-
zation began leasing heavy duty construction equipment to British
firms. Soviet interest in the potential of leasing resulted in the organi-
zation, in 1973, of two jointly owned companies to promote and finance
leasing operations in Europe. In October, East-West Trading Com-
pany was founded by the Soviet Moscow Narnody Bank and the UK's
Morgan Grenfell Bank, and in December the Soviet-owned Banque

25. . . "Ecotass," Mar. 11, 1974, p. 11.
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Commerciale Pour l'Europe de Nord (BCEN) in Paris joined with
France's Credit Lyonnais to form Promolease. The new firms are
supervised by the leasing subsidiaries of the Western banks involved.
While the leasing operations are intended to assist Soviet imports,
they are principally concerned with increasing Soviet exports of
manufactured goods to the West.

VIII. AcruAAL GROWTH IN MANUFACTURED GOODS EXPORTS,
19¢5-74

The absolute growth of Soviet exports of manufactured goods
(albeit from a small base) has been impressive. Annual sales rose
from $48 million in 1965 to over $100 million in 1970 28 (see Figure
1). Growth has been particularly striking in recent years, rising from
$134 million in 1972 to $268 million in 1974 (the last year for which
detailed figures are available). The USSR has been unsuccessful, how-
ever, in raising the share of manufactured products in total exports to
the developed West. In 1965, manufactured good sales accounted for
only 3.3 percent of total exports; by 1974 the level had risen slightly
to 3.4 percent. For most of the intervening years the annual share
ranged from 3.4 percent (in 1969) to a high of 4.6 percent (in 1972 and
1973).

Soviet Exports of Manufactured Goods to the Developed West
tMillion US S
300

200 I

I..

1960 61 62 63 *64 65 66 67 68 69 70 71 72 73 74
569974 7-76

FIGURE 1

26 Based on official Soviet foreign trade statistics as presented in "Vneshniaia torgovlia
S.S.s.R.',
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Sales of Soviet manufactured go od in the West have been con-
centrated in Europe (see table I). More than one-fourth of such
exports in 1974 went to Finland, reflecting, in part, the special trad-
ing arrangements between the two countries. The United Kingdom
has also been a major recipient of Soviet products, particularly auto-
mobiles, cameras, and watches. Soviet manufactured goods exports to
West Germany in 1974 were led by ship sales, while export of manu-
factures to Italy consisted mainly of machine tools and communica-
tion equipme nt. Despite its special interests in expanding trade with
the U.S.S.R., France has yet to become the major importer of manu-
factured products that the Soviets would like it to be. In 1974, Paris
accounted for only 10 percent of total Soviet manufactured goods ex-
ports to the Developed West; major items included agricultural and
transportation equipment.

TABLE 1.-U.S.S.R.: DISTRIBUTION OF MANUFACTURED GOODS EXPORTS BY PURCHASER

IValue in millions of U.S. dollarsl

1965 1970 1972 1973 1974

Value Percent Value Percent Value Percent Value Percent Value Percent

Total Developed West - 48.0 100.0 104.1 100.0 133.8 100.0 229.3 100.0 267.9 I00.0

Belgium -3.8 7.9 3.1 3.0 8.0 6.0 22.2 9.7 14.0 5.2
France -2.5 5.2 9.2 8.8 14.7 11.0 24.4 10.6 27.0 10.1
Finland -17.2 35.8 16.5 15.9 26.3 19.7 57.3 25.0 72.7 27.1
Italy -1.0 2.1 5.5 5.3 7.1 5.3 14.1 6.1 20.1 7.5
Japan -2.7 5.6 6.5 6.2 8.9 6.7 9.0 3.9 11.5 4. 3
WestGermany - 3.8 7.9 32.7 31.4 25.7 19.2 24.1 10.5 28.7 10.7
United Kingdom 10.8 22.5 8.7 8.4 17.4 13.0 26.8 11.7 40.1. 15.0
United States 3.3 6.9 2.6 2.5 3.9 2.9 5.2 2.3 7.5 2.8

With the introduction of the Lada (the Soviet Fiat) in Western
markets in 1972, automobiles have become the USSR's major manu-
factured goods export item (see table 2). Sales of power and electrical
equipment have risen rapidly in recent years to $36 million in 1974.
Ship sales have continued as a major export item, while sales of metal
processing equipment-primarily metal-cutting machine tools-have
grown steadily. In the consumer goods sector, the USSR has steadily
increased camera sales and has been able to increase sharply the sale
of watches in the West.

TABLE 2.-U.S.S.R.: DISTRIBUTION OF MANUFACTURED GOODS EXPORTS BY TYPE
IValue in millions of U.S. dollars]

1965 1970 1972 1973 1974

Value Percent Value Percent Value Percent Value Percent Value Percent

Total Developed West 48. 0 100.0 104.1 100.0 133.8 100.0 229.3 100.0 267.9 100.0

Metal processing equip-
ment 4.4 9.2 11.7 11.2 16.5 12.3 20.3 8.9 21.7 8.1

Power and electrical
equipment -1.0 2.1 3.6 3.5 4.9 3.7 13.9 6.1 35.9 13.4

Mining, metallurgical, pe-
troleum equipment. .3 .6 1.3 1.2 5.6 4. 2 8.4 3.7 8.1 3. 0

Medical and laboratory
equipment 1.7 3.5 5.8 5.6 12.1 9.0 21.8 9.5 12.1 4.6

Tractors and agricultural
equipment- .9 1.9 2.2 2.1 3.0 2.2 7.8 3.4 9.2 3.4

Ships and marine equip-
ment -2.6 5.4 30.1 2.3 11.2 8.4 27.1 11.8 18.0 6.7

Automobiles -6. 5 13.5 5.4 5.2 20.0 14.9 35.9 15.7 42.5 15.9
Watches- .8 1.7 2.4 2.3 5.3 4.0 7.0 3.1 11. 1 4.1
Cameras- .9 1.9 2.2 2.1 3.0 2.2 6.2 2.7 6.5 2.4
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IX. FACTORS BEHIND SALES SUCCESSES

As a rule, Soviet prices of manufactured goods are set below prices
of competing goods in the West; in some cases discounts are quite
substantial (see table 3). Soviet-produced injection-moulding equip-
ment, for example, is being offered to UK buyers at 40 percent below
prices charged by British manufacturers; Soviet machine tool and
agricultural equipment prices are routinely set 20 percent to 50 per-
cent below the prices of comparable models produced in the West.

TABLE 3.-U.S.S.R.: Sample Soviet Prices for manufactured products, 1974-75

Percentage
discount

from West-
ern prices

f or corn-
Product: parab e goods

Transformers------------------------------------------------- 30
R esistors…------------------------------------------------------- 30
Tractors ------------------------------- _-_----------------_______20-40
Machine tools---------------------------------------------------- 40-50
Turbines and compressors----------------------------------------- 40-50
Color television sets…---------------------- ------ …------------ -25-31

Discount pricing has undoubtedly led to a great number of or-
ders, particularly when Soviet sales have involved compenent parts
such as electrical resistors or other manufactured goods where other
competitive factors-appearance, technical documentation, and a re-
pair/spare parts network-are of minimal importance. Low prices
have also served as sufficient stimulus when, as in hydroelectric gen-
erating equipment, Moscow was able to offer a state-of-the-art product
and integrate its sales effort into a larger deal involving a Western
producer whom buyers could rely upon to rectify any subsequent
problems.

The U.S.S.R. also has resorted to collateral purchase require-
ments in its attempts to expand exports of manufactured products.
Soviet importers of Western capital equipment have often insisted
that the Western supplier accept Soviet equipment in lieu of cash pay-
ment for 5 percent to 10 percent of the contract value. While this effort
was traditionally employed only in the context of Soviet equipment
purchases, more recently Moscow has predicated some agricultural
purchases on counterpurchases of Soviet equipment. In November
1974, for example, the Soviets indicated that purchases of agricultural
products from New Zealand were contingent on New Zealand buying

oviet equipment.
In addition to establishing their own firms, many FTOs have

sought to initiate marketing and distribution agreements with West-
ern companies. Low prices, deliveries on consignment, and easy pay-
ment terms have made such proposals attractive to a number of West-
ern firms. The Soviets, in turn, are able to penetrate established mar-
kets by relying on Western companies familiar with retailing in estab-
lished Western markets. In some cases-machine tools and watches-
the arrangements have included a blending of Soviet with Western
components and marketing under the Western firms' trademarks. So-
viet watch sales are concentrated in France and the UK where such
arrangements are in effect.
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The Soviets have also been active in establishing networks of
dealerships to assist in the sales and servicing of automobiles and
tractors sold in the West. Some 150 dealers have been appointed in
the United Kingdom to support Satra Corporation's sales of Soviet
automobiles, and Soviet automobile sales efforts in Norway, Sweden,
and Finland are also backed by a network of local dealerships. Soviet
tractor sales in France are supported by over 130 local outlets, and
Belarus Equipment of Canada-a Soviet controlled company special-
izing in tractor sales-is in the process of expanding its dealerships in
both Canada and the United States.

Another factor behind Soviet sales successes has been the will-
ingness of some Soviet exporters to tailor their products to Western
specifications. Such alterations often call for only minor changes in
Soviet production, such as the painting of Soviet resistors to Western
standards.27 The U.S.S.R. has also sought to combine Soviet and
Western components to make the product more attractive to Western
buyers. Soviet-produced machine tools are often coupled with Western
numerical controls and Soviet aircraft with Western avionic equip-
ment. Most recently, the U.S.S.R. signed an agreement with Italy's
Worthington Italiana SPA for the joint production of pumps for
use in the chemical and hydrochemical sectors.

X. PROSPECTS

We cannot enter the world marketplace straitjacketed by our domestic habits
and traditions of planning, manufacture, and transport, basing our actions and
decisions solely on the laws of the domestic market. We must be up to the level
of the demands of the world market. Attainment of this level will not cause
damage to our planned economy, nor to the laws of socialist production, nor
particularly to Communist ideology. On the contrary, this principle will teach
us much and will make us a stronger competitor with capitalism."-N. Smelyakov,
1973.

Several problems must be resolved before the Soviet Union can
expect manufactured goods to become an important share of Soviet
exports to the West. Recently instituted changes-accommodation to
Western requirements, joint-production, and use of Western marketing
expertise-represent a distinct improvement over the superficial and
largely organizational measures undertaken during 1966-1972. The
new programs, however, leave untouched the more basic problems
related to the traditional approach to foreign trade production and
sales.

If exports are to be expanded meaningfully, Soviet producers
must be made directly accountable, and compensated accordingly, for
the success or failure of their sales efforts in the West. To be effective,
this change would involve providing the producer with:

Direct access to potential buyers, including participation in
Soviet-owned companies in the West and a direct say in marketing
efforts associated with the product;

the ability to import Western technology and equipment needed
to make his output more competitive;

the authority to have component parts produced in the quantity
and quality necessary to meet his export commitments; and

considerable freedom in production, allowing him to be respon-
sive to changes in Western demands.

%2. .. Soviet Push Sales of Products in West Germany, Der Spiegel, Mar. 30, 1970,
23 Smelyakov N., "Soviet Foreign Trade Minister Discusses East-West Trade," p. 20.
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Producing ministries have become increasingly aware of Western
needs and competitive conditions in recent years by their increased
participation in negotiations with Western firms. As noted earlier, the
establishment of zagranpostavkas, in particular, has the potential
for greater producer participation in the export process. Compensa-
tion agreements currently being advocated for the producing sectors
also represent a step in the direction of tasking producers with export
responsibilities. Yet, the potential for compensation agreements is
limited by Western reluctance to provide state of the art technology
and marketing assistance on a continuing basis without some form of
management and equity participation.

In addition to allowing producers direct access to buyers and
holding them accountable for sales, other key indicators of a Soviet
commitment to implement changes needed to significantly improve
Moscow's exports of manufactured goods include:

Affirmative action on recent high-level statements calling for
the establishment of firms producing solely for Western export
markets;

where required, some allowance for Western management and
possibly equity participation;

a greater availability of goods for export and a more flexible
production schedule allowing for quicker delivery times; and

a greater emphasis on spare parts production and the establish-
ment of additional outlets in the West.

The U.S.S.R. is studying U.S. proposals for joint-venture agree-
ments involving U.S. participating in Soviet production. In a Decem-
ber 1975 address, Deputy Minister of Foreign Trade Sushkov discussed
some of the proposals forwarded by U.S. firms which were being con-
sidered. One firm, for example, has submitted a proposal to build a
plant to produce automobile parts in the U.S.S.R. for resale in the
West under the U.S. firm's brand name. The proposal provides for
joint management of production, with the Western firm's representa-
tives responsible for quality control and the use of state-of-the-art tech-
nology and equipment in production. The U.S. firm would be paid for
its capital investment and services out of Soviet production of the
finished products 2 The U.S.S.R., however, has yet to formalize the
requisite joint-venture legislation which would allow for such an
arrangement.

Moscow will find it difficult to arrive at a meaningful program,
such as joint-ventures, which will be implemented by the massive and
conservative Soviet bureaucracy. Advocates of change, such as
N. Smelyakov, appear to be in a distinct minority. Although their
influence on policy seems on the rise, their past initiatives have been
frustrated by widespread bureaucratic resistance and by the failure
of the U.S.S.R. to gain most-favored-nation status from the United
States.

In the final analysis, politics rather than economics may prove to
be the major barrier to needed change. The Communist party main-
tains tight control over the Soviet economy, and the political element

Sushkov, V. N., address given on Dec. 8-11, 1975, Symposium on U.S.-Soviet Tech-nological Cooperation.
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plays a pervasive role at all levels of economic decisionmaking. This
political element has proven very resistant to needed economic change
in the past, particularly when such changes threatened to result in a
diminution of its control. It is difficult to perceive of an economy re-
sponsive both to -the needs of. a capitalist market and the party. The
creation of a special export sector, which like the military economic
sector is distinct from the larger domestic economy, may prove to be the
only feasible solution to this dilemma.

Over the next several years, continued implementation of recently
initiated programs should allow the U.S.S.R. to continue to increase
sales of manufactured products in the West. Sales will continue to be
centered in those areas-automobiles, tractors, power equipment,
machine tools-which have been the mainstay of past efforts. Until
more meaningful changes are fully implemented, however, Soviet
manufactured goods sales will remain a small percentage of total ex-
ports to the West; they should account for less than 10 percent of total
exports for at least the balance of the decade.
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I. INTRODUCTION

Foreign trade has been the most rapidly growing sector in the Soviet
economy in the last decade. Turnover (exports plus imports) has
grown at an average annual rate of almost 16 percent, and amounted
-to slightly more than $70 billion in 1975.1 During this period, the Com-
munist countries' share of Soviet trade fell from 66 percent to 56 per-
cent and the less developed countries share rose only fractionally to
13 percent. The principal gainer in trade with Moscow has been the
developed West, which represents most of the Soviet hard currency
trade.2

The U.S.S.R.'s trade with the West has grown rapidly in recent
years, characterized by a much greater growth in Soviet imports than
exports. Much of the growth in imports has resulted from a growing
Soviet commitment to Westen technology and equipment in develop-
ing its domestic economy. As part of this program, the U.S.S.R. has
sought large amounts of Western capital to assist in the development
of raw material resources, such as natural gas, forestry, and chemicals.
Also pushing up imports in recent years, was Moscow's need to pur-
chase huge quantities of Western grains following poor harvests in
1972 and 1975.

The U.S.S.R. has been unable to generate sufficient exports to pay
for the growing level of imports from the West. Annual hard currency
trade deficits for 1966-73 averaged about $550 million and were topped

'Unless otherwise specifled, Soviet foreign trade data presented in this paper are derived
from official Soviet statistics (U.S.S.R. Ministeratvo Vueshnel Torgove. "Vneshniaia
Torgovlsa S.S.S.R. za 1967 (1975) god").

2See appendix A for a complete listing of those countries trading with the U.S.S.R.
on a convertible (hard currency) basis.

(727)
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by a then record trade deficit of $1.7 billion in 1973 (see table 1). Hard
currency receipts from long-term credits and invisibles allowed the
U.S.S.R. easily to cover such deficits. Unexpected large deficits, such as
the one in 1973, have also necessitated the sale of large amounts of
gold and/or the need to step up short- and medium-term borrowing
from Western commercial banks.

The rapid rise in world market prices for traditional Soviet ex-
ports-oil, forestry products, and metals-allowed the U.S.S.R. to
limit its deficit in 1974. However, Moscow's hard currency deficit in
1975 soared to $6.3 billion when recession in the West limited Soviet
exports at a time when imports were shooting upward. In addition to
heavy use of government-backed credits, the U.S.S.R. was forced to
borrow over $4 billion from Western commercial banks last year.

TABLE 1.-U.S.S.R.: HARD CURRENCY TRADE DEFICIT

fin millions of U.S. dollars]

Exports Imports Balance

1966 . 1, 517 1,755 -238
1967 -- 1, 711 1,616 +95
1968 -- 1,909 2,018 -109
1969 -- 2,125 2, 436 -311
1970 -- 2,197 2,711 -5141971 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- 2,652 2,955 -303
1972 ----- 2,815 4,171 -1,356
1973-------------------------------------------------------4,818 6,566 -1,748
1974 -7,630 8,541 -912
1975 -- 7, 800 14, 081 -6,281

II. TRADE, 1974-75

Soviet hard currency trade in 1974-75 clearly reflected Western in-
flation and recession and last year's poor Soviet harvest. The economic
downswing in the West had little effect on world trade during the first
half of 1974 as inflation was boosted to record levels by soaring prices
for oil and other commodities. Fear of shortages and expectations of
still higher prices brought continued growth in trade volume. This
speculative boom set the stage for the sharp fall in world trade which
began in the final quarter of 1974. With economic activity contracting,
firms in many industrial countries had built up excessive inventories,
and the stock overhang considerably worsened the trade slump in the
fourth quarter. This slump continued well into 1975 before Western
nations began a slow recovery.

Soviet hard currency exports mirrored world trade in 1974; they
rose rapidly in the first three quarters, but fell sharply in November
and remained low in December when Western demand (and prices for
many Soviet raw materials) declined rapidly. Soviet exports remained
depressed in 1975, rising only 2.7 percent in value over 1974. At the
same time, most Soviet imports continued to rise, and import volume
rose too, especially capital goods and steel.

Western firms, caught with high inventories and declining demand,
were eager to meet standing Soviet requests for increased imports-
particularly for steel products. As a result, Soviet purchases of steel
products climbed dramatically during November and December. So-
viet imports continued at a high level in 1975, and for the year rose in
value by 66 percent over 1974. The 1975 rise resulted from a record
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level of capital goods imports, a continued high level of imports of
Western steel products, and increased purchases of grain and other
agricultural products.

A. Imnport8

Soviet imports from the West rose by $2 billion in 1974, in spite of
a $900 million decline in grain purchases. Larger volume and higher
prices were both important factors in the sharp increase in nongrain
imports (see table 2). For example, imports of nontubular steel,
machinery and equipment, plastics, rubber, and pipe all rose both
in volume and price. For other products, particularly chemicals, higher
prices accounted for most of the increase.

Soviet imports in 1974 featured:
A doubling in value of Soviet purchases of steel products from

the West to $1.9 billion. Western firms accounted for 70 percent of
total Soviet steel imports and the average price was up 41 percent
above 1973.

Soviet purchases of machinery and equipment from the West
were up by $600 million over the 1973 level to $2.3 billion, largely
a result of orders placed in 1972 and 1973 (see table 3). Orders
for most 1974 deliveries were placed before the 1973 oil embargo,
when prices were relatively stable, thus prices were not a major
factor in the increase.

TABLE 2.-U.S.S.R.: CHANGES IN THE PRICE AND QUANTITY OF SOVIET IMPORTS

Change from
1973 to 1974 Percentage change
(million U.S.

dollars) Quantity Price

Tota Iimports-- 1,975 NA NA
Machinery and equipment- 594 a 22 '10
Crude oil -59 -69 294
Steel----------------------------- 988 50 41

Pipe -226 8 42
Shaped asd rolled steels -718 102 43

Plastics and related materials -236 t 7 1171
Other chemicals -212 t -10 1139
Natural rubber -127 22 62
Textile raw material and semi-manufactures -54 1 -3 3
Grain --------------------------------------- -900 -76 45
Other foods -- 61 NA NA
Manufactured consumer goods -59 NA NA
Unspecified imports -233 NA NA
Other imports -419 NA NA

I Representative sample.

TABLE 3.-U.S.S.R.: KNOWN PLANT AND EQUIPMENT ORDERS FROM THE WEST BY SELECTED COUNTRIES

[in millions of U.S. dollarsi

1971 1972 1973 1974 1975

Total -850 1,585 2,265 4,125 4,508

France -80 370 425 845 866

Italy ----------------- 65 170 130 310 915
Japan 140 135 205 445 817
United Kingdom -120 75 155 250 148
United States -240 325 480 865 571
West Germany -145 370 645 1,060 698
Other - ------------- 60 140 225 350 493

73-720--76---49
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Soviet imports of chemical products, particularly plastics, in-
creased rapidly as a result of higher prices.

Grain purchases fell sharply-by 63 percent to $523 million-
but Moscow paid an average price 45 percent more than in 1973.

Soviet imports of textile raw materials and related semimanu-
factures rose by only $54 million; however, they constituted a
a major component of Soviet hard currency imports at almost half
a billion dollars.

Soviet hard currency imports in 1975 rose by 65 percent in value to
$14.1 billion. Increased purchases of grain (up $1.8 billion) and West-
ern equipment (up $2.2 billion) accounted for almost three-quarters
of this rise. Steel products rose by about $600 million, despite a decline
in imports of nontubular steel. Pipe imports were responsible for the
increase. Imports of plastics -and rubber declined in volume and in
price.

Soviet imports in 1975 were highlighted by:
A near doubling of machinery and equipment purchases, up by

$2.2 billion to $4.5 billion. The largest increases came in transpor-
tation equipment, metallurgical and petroleum equipment, metal
processing equipment, and industrial fixtures.

A growth in grain imports more than four times the 1974 level,
reaching $2.4 billion and reflecting both the seriousness of the
Soviet crop failure and higher prices for Western grain.

Increased imports of steel products-to $2.5 billion-despite a
drop of over $200 million in nontubular steel imports. Shortages
of hard currency may have forced Soviet cancellation or defer-
ment of certain steel imports.

Little change in the value of chemical imports despite lower
prices and a drop of $90 million in imports of plastics.

Among other imports, sugar increased sharply to $225 million
from $17 million and meat imports almost tripled to $355 million.
Rubber dropped in value by 19 percent to $208 million. Textile
raw materials and related semimanufactures also declined by
about $100 million.

B. Export8

Higher world market prices for major Soviet exports, principally
oil and wood, led the large rise in Soviet export earnings in 1974 (see
table 4). On the average, Soviet export prices almost doubled and

TABLE 4.-U.S.S.R.: CHANGES IN THE PRICE AND QUANTITY OF SELECTED EXPORTS

Change from
1973 to 1974 Percentage change

(million
U.S. dollars) Quantity Price

Total exports- 2, 813 1 -19 1395
Of which:

Oil and oil products -------------------- 1, 314 -13 136
Coal and coke -120 11 68
Round timber -119 -10 45
Coniferous lumber ----- … ----------- 139 -30 118
Cotton fiber -134 -10 79
Platinum, platinum group metals' ' 79 5 -10 ' 43
Copper - 63 14 22
Aluminum 33 2 61

I Based on a weighted price index.
3Estimated.
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almost the entire change occurred in the first half of 1974. The prices
of such commodities as oil, copper, and diamonds fell during the latter
part of the year in response to recession-induced decline in demand.

Soviet receipts from the sale of crude oil and petroleum products
almost doubled in 1974 to $2,564 million and accounted for almost half
of the total rise in Soviet export earnings. Despite the rapid rise in
world market prices for oil and record domestic crude oil production,
the volume of Soviet crude oil and petroleum products exported to
hard currency countries fell by 13 percent to 617 000 barrels per day.

Other Soviet export commodities played a major role in Soviet trade
in 1974.

Soviet earnings from the sale of wood and wood products rose
by $312 million to $1 billion in 1974 on the strength of substan-
tially higher prices.

Higher world prices also contributed to a 60 percent increase in
Soviet cotton export earnings in 1974 to $357 million, despite a
10 percent decline in volume.

Earnings from exports of coal and coke increased 89 percent in
1974 to $255 million with average prices up 68 percent.

Natural gas earnings were only $86 million in 1974 as deliveries
to Italy were just beginning and those to West Germany remained
small.

Strong world demand, fueled in part by speculation, also led to
higher prices for Soviet platinum and platinum group metals in
1974. Despite an estimated 10 percent drop in volume, 1974 earn-
ings rose by an estimated $80 million to $350 million.

Despite a falloff in world demand, Soviet diamond sales picked
up during the last 6 months of 1974 and totaled $400 million for
the year.

Despite apparent attempts to increase hard currency export earn-
ings to cover rapidly growing import costs, Soviet hard currency ex-
ports rose less than 3 percent in 1975 because of the recession in the
West.

Earnings from exports of wood and wood products fell more
than 30 percent to $699 million because of lower prices and re-
duced demand. Soviet exports of sawn lumber to the United King-
dom, for example, fell by 7 percent in volume and 35 percent in
price. Exports of round timber to Japan, while slightly above
1974's level, dropped in value by 25 percent.

Total exports of cotton were down almost 20 percent to $289
million. Soviet earnings from cotton sales were hurt by lower
prices; prices from United Kingdom buyers were down by 22
percent.

Moscow increased significantly exports of oil and oil products
to the West, otherwise Soviet hard currency earnings would have
fallen absolutely. Export earnings from these commodities rose
by 23 percent to $3.2 billion on the strength of a 24 percent increase
in export volume.

Gas exports almost tripled at $218 million as volume rose by 44
percent. Exports of coal and coke rose 53 percent, reaching $389
million.
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III. FINANCING 1 DEFICITS

Moscow's past ability to achieve a surplus in its basic balance of
payments despite continual trade deficits has resulted largely from the
willingness of Western governments to finance Soviet equipment pur-
chases with long-term, low-interest credits. The Soviet decision to rely
heavily on Western credits has led, however, to a steady rise in the
U.S.S.R.'s hard currency indebtedness, which stood at $7.5 billion at
the end of 1975. The long-term structure of the debt and the growth of
Soviet exports, however, have kept debt service at or below 20 percent
(see appendix C).

Soviet trade deficits have also been covered, in part, by earnings
from gold sales and by short- and medium-term borrowing from West-
ern commercial banks. These sources play a particularly important
role in years when deficits are unusually large and, hence, are not ade-
quately covered by medium- and long-term credits extended by the
West to finance Soviet equipment purchases. Massive Soviet grain pur-
chases in 1972-73 led to such financing problems and probably were in
great part responsible for the Soviet decision to resume the large-scale
sales of gold. In addition, revenues from non-trade sources-tourism,
transportation, and arms sales for hard currency-have helped cover
hard currency trade deficits.

TABLE 5.-U.S.S.R.: HARD CURRENCY BALANCE OF PAYMENTS

[in millions of U.S. dollars] I

1974 1975

Merchandise exports, f.o.b.- 7, 600 7, 800
Merchandise imports, f.o.b.2 -- 8, 500 -14,100
Nonmonetay gold -800 1, 000
Services andtransfers, net -300 200

Current account balance -200 -5, 200
Medium- and long-term capital, net 4 800 3, 000

Basic balance -1,000 -2,200
Change in Eurocurrency position, net 5_ _ _------- _________ _ NA 3, 200
Errors and omissions 6 -- 1, 000 -1, c00

I Data rounded to nearest $100,000,000.
5 Derived from Soviet statistics.

Including rumored sale of 50 tons directly to Middle Eastern buyers, which may have earned some $250,000,000.
Includes government-backed export credits and estimated Soviet medium- and long-term commercial borrowing in

theUnitedStatesandEurope.
S Position includes some medium-term borrowing.

Changes in short-term capital and hard currency receipts from less developed countries for Soviet 'credits'and arms
sales.

IV. Tmi 1974 DEFICIT

The U.S.S.R. achieved a basic balance of payments surplus of $1
billion in 1974 as credit drawings and gold sales more than compen-
sated for the $912 million deficit in Soviet shard currency trade (see
Table 5). The U.S.S.R. drew an estimated $1.7 billion in medium-
and long-term credits-most of which were government guaranteed
and made available at subsidized interest rates-to finance 1974 im-
ports. An estimated $1.4 billion worth of machinery and equipment
imports was financed in this manner, and West Germany, France, and
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Japan were the major sources of credit. The remaining $300 million
in long-term credits were drawn to finance Soviet imports of large-
diameter pipes as part of the several gas-for-pipe compensation agree-
ments signed in recent years. Because Soviet repayments on past draw-
ings rose faster than new drawings, net medium- and long-term
credits fell to $800 million. Nonetheless, earnings from exports in-
creased even faster than debt service, and the debt service ratio fell
to 15 percent.

Although gold sales were not required to balance Soviet payments
in 1974, the U.S.S.R. took advantage of record gold prices in earning
an estimated $750 million from the sale of roughly 150 tons of gold.
A good portion of these earnings were apparently deposited with
Western banks. Soviet assets in United Kingdom banks rose by $500
million in 1974 and by the end of the year total Soviet assets and
liabilities with all commercial European and U.S. banks were roughly
in balance. The general improvement in the U.S.S.R.'s balance of
payments also allowed Moscow to forego the use of CCC credits in
purchasing roughly $300 million in U.S. wheat, corn, and rye in 1974.

V. PROBLEMS IN 1975

In 1975, the U.S.S.R. incurred a basic balance deficit of about $2.2
billion, despite increased use of medium- and long-term credits and a
higher volume of gold sales in the West. Medium- and long-term
credits drawn to finance equipment and pipe imports covered only a
portion of the 1975 hard currency trade deficit of $6.3 billion. Once
allowances are made for the repayment of principal and interest on
past debt, only $2.2 billion was available, and Moscow was forced to
finance the remaining $4.1 billion from other sources.

A. Eurodollar Borrowing

The U.S.S.R. entered 1975 with a net liability of only $74 million
vis-a-vis its position with Western commercial banks.3 (See the chart.)
During the year, Moscow borrowed roughly $4.3 billion from Western
commercial banks while at the same time reducing its holdings by $371
million. At year's end, total Soviet liabilities stood at $7.6 billion and
net-liabilities (subtracting out Soviet assets held by Western banks)
at $4.7 billion. 4 Much of this borrowing was done on a direct bank-
to-bank basis whereby the U.S.S.R. obtained time deposits and other
short- and medium-term credits simultaneously from a great number
of banks. Borrowing was heaviest during the first ($1.4 billion) and
fourth ($1.7 billion) quarters of the year. The U.S.S.R. also drew
heavily on its deposits in Western banks during January-June of 1975,
only to rebuild them during the third and fourth quarters.

Bank of International Settlements data, which includes reporting from the commercial
banks of Belgium-Luxembourg, France, West Germany, Italy, the Netherlands, Sweden,
the United Kingdom, Canada, and the United States. The U.S.S.R. was probably a net
debtor vis-a-vis Swiss banks, which do not report their positions with the U.S.S.R. to
the BIS.

'According to U.S. Treasury and Federal Reserve statistics, U.S.-based banks and
their major foreign branches held $1 billion in claims against the U.S.S.R. at the end of
1975. Almost 60 percent of these claims were held by the foreign branches.
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1. Banks of Belgium-Luxembourg, France, West Germany, Italy, the Netherlands, Sweden, the United
Kingdom, Canada, and the United States since the second quarter of 1974 and offshore branches of
US banks, beginning in the fourth quarter of 1975. The USSR is also believed to be a significant net
debtor with Swiss banks.
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Syndicated medium- and long-term loans accounted for only $800
million of total Soviet Eurodollar borrowing in 1975. In all cases,
the U.S.S.R. was able to obtain relatively favorable terms and man-
agement fees. Lead Western banks had little trouble in arranging the
syndications.

Well over $500 million of Soviet Eurodollar borrowing was prob-
ably indirect, resulting from the discounting of private supplier's
credits by Western firms with their banks. In such instances, the
U.S.S.R. paid for Western equipment with a series of negotiable
notes which were guaranteed by the Soviet Bank of Foreign Trade and
which carried a fixed interest rate of 6.5 percent to 7.5 percent. In
most cases the notes matured over a period of five years or more and
were discounted on a nonrecourse basis at 8 percent to 9 percent. The
total medium- and long-term component of Soviet 1975 Eurodollar
borrowing was thus probably in the range of $1.3 billion to $1.8
billion or more.

B. Gold Sales

The Soviets were constrained in their efforts to sell gold in 1975
by market developments-such as the August 1975 IMF announce-
ment of gold sales-which helped to push the gold price down from
$165 per ounce to below $130 per ounce. Nonetheless, heavy Soviet
sales allowed Moscow to earn roughly $750 million from its 1975 sales
on the Swiss market. In addition, the U.S.S.R. acknowledged direct
sales to Middle Eastern buyers, notably Kuwait and Saudi Arabia.
Some 50 tons, worth an estimated $250 million, reportedly were sold
last summer.

C. Other Sources of Hard Currency Revenue

The U.S.S.R. also benefited from net revenues from its transporta-
tion and tourism and from direct lending from OPEC nations. An
expanding merchant marine allowed the U.S.S.R. to net an estimated
$400 million in revenues last year, and net 1975 earnings on tourism
are estimated at $150 million.

VI. PROSPECTS FOR 1976
A. Trade

The U.S.S.R. ran a hard currency trade deficit of almost $2 billion
in the first quarter of 1976 and early indications suggest that Moscow
faces a $4 billion to $6 billion deficit for the year as a whole (see
table 6). The Soviets were able to keep nongrain imports at the first
quarter 1975 level, while recovery in the West enabled the U.S.S.R.
to increase export earnings by 31 percent. Western economic recovery
is expected to continue to stimulate export earnings for the balance
of the year. The size of the deficit will depend upon the level of im-
ports for the year, particularly grain. If all additional grain purchases
are delivered in 1976 and nongrain imports grow only slightly, the
deficit could be as low as $4 billion. Should the U.S.S.R. fail to hold
down nongrain imports to close to last year's level or should new
contracts call for substantial increases in grain deliveries this year,
the trade deficit could approach, or possibly exceed, $6 billion.

1f This amount is included In Soviet medium- and long-term indebtedness as discussed
above and shown in appendix C.
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TABLE 6.-U.S.S.R.: HARD CURRENCY TRADE 1975-76

[In millions of U.S. dollarsl

Ist quarter Ist quarter
1975 1976 1975 1976

Sovietimports,f.o.b -3.6 4.0 14.1 1 15-16.5
Of which:

Grain -1.6 11.0 2.4 12.84.0
Soviet exports,f.o.b -1. 5 2.0 7.8 1 10.5-11.0

Balance -- 2.1 -1.9 -6.3 1-4.0-6.0

I Estimated.
B. Financing the Deficit

Tight controls over hard currency outlays and a deferment of some
orders for equipment will not significantly reduce the projected 1976
deficit. It may, however, allow Moscow. to reduce substantially that
portion of assets held in Western banks to cover day-to-day financial
needs. There is little to suggest a sharper cutback on imports, and
Moscow's ability to do so is constrained by contracts previously signed
for equipment, steel products, and grains.

The U.S.S.R. is again expected to obtain medium- and long-term
credits to cover a major share of the estimated $4.5 billion to $5 bil-
lion in machinery and equipment which will be imported from the
West this year. As in the past, a major portion of such credits will
again be backed by Western governments. Approximately $1 billion
in government-backed credits are expected to be advanced in support
of Soviet large-diameter pipe imports. The U.S.S.R. also is expected
to make heavier use of promissory note financing in 1976, possibly to
the detriment of concomitant attempts to obtain pure financial credits
on the Eurocurrency market. Total medium- and long-term credits
associated with equipment and pipe imports will thus probably reach
$3.7 billion. Allowing for principal and interest repayments on past
medium- and long-term credit drawings, new drawings will net the
U.S.S.R. roughly $1.4 billion which can be applied against the 1976
trade deficit.

As in 1975, other invisibles and earnings from arms sales should net
the U.S.S.R. $750 million, leaving roughly $2 billion to $4 billion to be
covered by gold sales and additional financial credits from the West.
Although the U.S.S.R. remains an excellent credit risk in the eyes of
Western bankers, heavy Soviet borrowing in 1975 may have con-
strained Moscow's ability to borrow as heavily in the Eurocurrency
market this year. At a minimum, it appears that the U.S.S.R. will have
to pay higher interest rates and management fees for additional bor-
rowing in 1976. The Soviets have traditionally resisted increases in
interest rates and may instead opt for heavier gold sales. Press re-
ports, for example, recently included an example whereby the U.S.S.R.
used gold to cover a $7 million progress payment due a Swiss
exporter.
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APPENDIX A

HA CUaBENCy TBADImNG PARTNERS OF THE U.S.S.R. IN 1975

Developed We8t

EEC
Belgium
Denmark
France
Ireland
Italy
Luxemburg
Netherlands
United Kingdom
West Germany

Other Europe
Austria
Norway
Sweden
Switzerland

Non-Europe
Australia
Canada
Japan
New Zealand
Union of South Africa
United States

Less Developed Countries

Europe
Malta
Portugal
Spain

Latin America
Argentina
Bolivia
Brazil
Chile
Colombia
Costa Rica
Dominican Republic
Ecuador
El Salvador
Guatemala
Guyana
Jamaica
Honduras
Mexico
Nicaragua
Panama
Paraguay
Peru
Trinidad & Tobago
Uruguay
Venezuela

Africa

Liberia
Libya
Malagasy Republic
Malawi
Mauritania
Mauritius
Niger
Nigeria
Rwanda
Senegal
Sierra Leone
Sudan

Asia and Mid-East
Burma
Cyprus
Indonesia
Iraq
Israel
Jordan
Kuwait
Lebanon
Malasia
Nepal
Philippines
Saudi Arabia
Singapore
Thailand
Yemen Arab Republic
Yemen Peoples Republic

Burundi
Cameroon
Central African Republic
Congo, Peoples Republic

(Brazzaville)
Dahomey
Ethiopia
Equatorial Guinea
Gabon
Gambia
Ivory Coast
Kenya

Tanzania
Togo
Uganda
Upper Volta
Zaire Republic (Congo,

Kinshasa)
Zambia

Other
Hong Kong
Macao
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APPENDIX B
U.S.S.R.: COMMODITY COMPOSITION OF HARD CURRENCY TRADE'

[In millions of U.S. dollars]

1974 1975

Value Percent Value Percent

Total exports -7,630

Crude oil and petroleum products -2, 564Coal and coke -255
Natural gas - 86
Ferrous and nonferrous metals -- 582
Wood and wood products -1,032

Lumber -436
Cotton fiber -357
Furs and pelts -71
Other --- 1434
Unspecified - 1 247

Total imports -8, 541

Machinery and equipment- 2,333
Rolled ferrous metals- 1, 871

Pipe - 654
Nonferrous metals -103
Chemicals -727

Plastics ------------------------------------ 331Rubber--------------------- 256
Textle rawmaterials and related semi-manufactures 507Food -1, 082

Grain -- - - - - - - - - - - - - - - - - - -523
Manufactured consumer goods- 261Other -785
Unspecified ------------------------------------- 616

100.0 7, 800 100.0

33.6 3, 165 40.6
3.3 389 5.0
1.1 209 2. 7
7.6 328 4.2

13.5 699 9.0
5.7 242 3.1
4.7 289 3.7

.9 65 .8
18.8 1,645 21. 1
16.3 1,010 12.9

.

100.0 14,081 100.0

27.3 4,553 32.3
21.9 2,497 17.7
7.7 1, 502 10. 7
1.2 98 .7
8.5 728 5. 2
3.9 241 1.7
3.0 208 1. 5
5.9 384 2.7

12.7 3,203 22.7
6. 1 2,298 16.3
3. 1 428 3. 0
9.2 1, 122 8. 0
7.2 860 6.1

I Source: Official Soviet foreign trade statistics.
2 Because of rounding, components may not add to totals shown.
I Composed mainly of exports of diamonds, platinum, and platinum group metals, and nickel.

APPENDIX C

U.S.S.R.: ESTIMATED DRAWINGS AND SCHEDULED REPAYMENTS ON MEDIUM- AND LONG-TERM CREDITS

Million U.S. dollars

Scheduled Scheduled Amount avail- Outstanding Debt service
payments to payments to able to offset debt at ratioDrawings I principals interests trade deficit yearend (percent)'

1970 - 715 310 79 326 1,722 181971 682 374 103 204 2,029 181972 -4 1,030 451 122 457 2, 608 201973 - 1,690 657 157 875 3,641 171974 -1,710 890 220 600 4,461 151975- 4,300 1,272 276 2,752 7,489 201976- 4,450 1,760 509 2,181 10, 179 (e)

I Estimates of medium- and long-term drawings are based on deliveries of machinery and equipment to the U.S.S.R.judged to be covered by government-backed credits and Soviet promissory note financing, Commodity Credit Corporationcredits granted by the United States in 1972 and 1973, and known medium-term consortium credits drawn in 1975 andestimated consortium credits ($750,000,000) for 1976.
X Repayments of principal and interested are made on the basis of average credit lengths and interest rates estimatedto have been is effect during the year in question.
o Repayments of principal and interest taken as a percentage of Soviet hard currency exports. Inclusion of invisiblesreceipts would decrease the debt-service ratio only slightily
4 Including drawings on 3-year Commodity Credit Corporation credits.Preliminary estimates.
e Not available.
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I. BACKGROUND

One of the important consequences of the evolution of U.S. rela-
tions with the Soviet Union since 1972 has been the increasing ex-
change of various types of information between the two countries.
An important part of this new information flow results from programs
for joint cooperation in the fields of science and technology. Such ex-
changes have special significance in terms of their long term impact
on U.S.-U.S.S.R. economic and commercial relations.

From 1958 to 1972, ad hoc intergovernmental exchanges visits of
scientists and exchanges of scientific and technological information
between the U.S. and the Soviet Union had taken place chiefly under
the Cultural Exchanges agreement between the two countries. How-
ever, joint cooperation was institutionalized at the Moscow Summit
in may 1972, where an agreement on the Basic Principles of Rela-
tions between the U.S. and the U.S.S.R. was concluded. Point 8 of the
principles states:

The two sides consider it timely and useful to develop mutual contacts and
cooperation in the fields of S&T. Where suitable, the U.S. and the U.S.S.R. will
conclude appropriate agreements dealing with concrete cooperation in these
fields.

This principle has served as the basis for eleven intergovernmental
cooperation agreements in various fields of science and technology.

U.S.-U.S.S.R. Cooperation Agreement8

Science and Technology I------------------------------- May 1972.
Environmental Protection ------------------------------ Do.
Medical Science and Public Health---------------------- Do.
Space Cooperation------------------------------------- Do.
A griculture - ----------------------------------------- June 1973.
Transportation - -------------------------------------- Do.
Studies of the World Ocean ---------------------------- Do.
Atomic Energy 1--------------------------------------- Do.
E nergy - --------------------------------------------- June 1974.
Artificial Heart Research and Development-------------- Do.
Housing and Other Construction '----------------------- Do.

1Indicates Inclusion of an article (usually No. 4) which encourages contact between
appropriate organizations and firms on both sides.

Nine of the eleven accords established a Joint Committee to imple-
ment their provisions. These Committees meet, at least annually, to ap-
prove cooperation in selected areas, to provide overall guidance and
to review accomplishments and failures in cooperative programs. In
the interim between annual meetings, their operational responsibilities
are assumed by U.S. and Soviet government agency coordinators for
the agreements. On the U.S. side, these lead agencies include various
cabinet and subcabinet level organizations which are matched with
the appropriate Soviet institutions. (See appendix A for details of the
organizational structure under each of the eleven agreements.) The
agreements also provide for the establishment of Executive Secretaries
to coordinate administrative support for and oversee the cooperative
programs. About 150 such programs are currently being carried out
under the eleven agreements.

Several Western European countries have also signed intergovern-
mental S. & T. agreements with the U.S.S.R. Moreover, the United
States has concluded an intergovernmental S. & T. agreement with
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Poland and received proposals for agreements from other Eastern
European countries. However, the broad range and substantial level of
bilateral U.S.-Soviet cooperative activity in science and technology
appears to be unique.

One of the eleven agreements, the Agreement for Cooperation in the
Fields of Science and Technology (AST for brevity) established a
basic format and organizational structure for the ten subsequent in-
tergovernmental accords. Eight of the eleven agreements contain
similar articles (usually number 4) which have proven particularly
significant, because they have been interpreted by the Soviets as a jurid-
ical basis for joint cooperation directly between Soviet agencies and
private U.S. companies. Article 4 of the AST states:

Both parties will, as appropriate, encourage and facilitate the establishment
and development of direct contacts and cooperation between agencies, organiza-
tions and firms of both countries, and the conclusion, as appropriate, of im-
plementing agreements for particular cooperative activities engaged in under
this agreement

Fifty-three "cooperation agreements" (hereafter termed CAs) ' have
been concluded between U.S. corporations and the Soviet Union's
State Committee for Science and Technology (hereafter SCST), under
the terms of Article 4 of the AST. No equivalent agreements between
Soviet agencies and private companies have been concluded under any
of the seven other intergovernmental agreements which specifically
provide for such direct contacts. These cooperation agreements (CAs)
between the Soviet Government and U.S. firms are the focal point of
this paper.

However, because CAs have been concluded within the framework
of government-to-government cooperation, the intergovernmental as-
pects of U.S.-U.S.S.R. cooperation in S. & T. are described as back-
ground in Section II. Both U.S. and Soviet institutional structures
for cooperation are considered as well. Section III deals directly with
the commercial aspects of S. & T. cooperation and specifically with pri-
vate firm involvement with the SCST. A survey of Soviet cooperation
in S. & T. with other Western countries is presented in Section IV.

I. INTERGOVERNMENTAL AsPEcrs OF U.S.-U.S.S.R. COOPERATION IN
S. &T.

A. The Government-to-Govermment Agreement8

A chart of organizations involved in implementing the eleven U.S.-
U.S.S.R. intergovernmental cooperation agreements is attached as ap-
pendix A. The eight articles of the AST merit some explanation be-
cause most of the subsequent governmental agreements, as well as the
CAs between U.S. companies and the Soviet State Committee for
S. & T., are based on its format. Moreover, specific interpretation of
parts of the AST have significance for implementation of the other 10
agreements as well. The text of the AST and an interpretative synop-
sis is attached as Appendix B.

1 CAs are often incorrectly called "protocols." The Soviets use "protocol" in referring
to a record of discussion or a memorandum of understanding between parties. Article 4 of
the Intergovernmental energy cooperation agreement, for example, calls for "Implementing
protocols and contracts." Consequently, protocols can be signed by companies and Soviet
organizations to Implement a variety of specific activities, whether these are under theauspices of a cooperation agreement or not.
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B. U.S. Governmental Organization for S. & T. Cooperation

Direct USG participation in S. & T. cooperation with the Soviet
Union has greatly expanded since May 1972, as is clear from appendix
A. The activities of three of the agencies involved are described briefly
below.

NATIONAL SCIENCE FOUNDATION (NSF)

NSF inherited the role of serving as the Executive Agent for the
AST on the U.S. side after the White House Office of Science and Tech-
nology was abolished. Its director (currently H. G. Stever), is both
Science Advisor to the President and U.S. Co-Chairman of the AST
Joint Commission. T-he NSF Science and Technology Policy Office pro-
vides staff and administrative support to the Joint Commission and the
12 working groups currently employed in 49 specific research areas.
The Office of International Programs lends technical support to the
AST Joint Commission as well.

DEPARTMENT OF STATE

The Department of State has major responsibilities in managing
and overseeing the overall U.S.-U.S.S.R. S. & T. cooperation effort.
The Under Secretary of State heads the Under Secretaries Committee
of the National Security Council which has oversight responsibilities
for coordination of U.S.-Soviet relations in general and specific respon-
sibility for assessing reciprocity in U.S.-Soviet S. & T. exchange.

Operation and administration of the cooperative programs are under
the purview of the Office of Soviet and East European Science Affairs
in the Bureau of Oceans and International Environmental and Scien-
tific Affairs. The director of that office serves as Executive Secretary
for the AST and is also chairman of the Executive Secretaries Co-
ordinating Group. This group, composed of the 11 Executive Secre-
taries develops and coordinates policies in such areas as financing,
patents, and export licensing where questions may arise in the opera-
tion of joint programs.

DEPARTMENT OF COMMERCE

The Assistant Secretary for Science and Technology is a mem-
ber of the AST Joint Commission. She is also chairperson of the
Commerce Technical Advisory Board (CTAB), a group of busi-
ness and government executives who devote their efforts to specific
ad hoc problem areas of interest to the Secretary of Commerce.
CTAB is conducting an on-going review of the whole area of East-
West technology trade. In conjunction with the Bureau of East-
West Trade (BEWT), the advisory board recently sponsored the
second of two symposia with private industry on the issues involved
in technology trade with the Soviet Union. A later section of this pa-
per draws heavily on the proceedings of the first symposium in ases-
sing the motivations involved in concluding CAs with the U.S.S.R.

Commerce's National Oceanic and Atmospheric Administration is
the Executive Agent for the Agreement for Cooperation in Studies
of the World Ocean. It also participates in the Working Group on
Consequences of Pollution under the Environmental Agreement.
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BEWT monitors activities of U.S. firms in concluding CAs with the
SCST. Its Trade Development Assistance Division facilitates cor-
porate contacts within the U.S.S.R., provides copies of the AST and
the standard CA format, suggests particular contacts within the SCST
and generally attempts to assist companies in pursuing this type of
business activity.

Under existing laws companies are not required to report the con-
clusion of any CA to the Commerce Department, though any actual
transfer of technology that may occur under CAs is, of course, cov-
ered by Export Administration regulations.

C. U.S.S.R. Organization in the Area of S. & T. Cooperation

The Soviet Union has significantly expanded its efforts to acquire
foreign technology and equipment in order to increase economic effi-
ciency. A small number of specialized Soviet organizations have
major responsibilities for the development and acquisition of foreign
technology.

THE STATE COMMITrEE FOR SCIENCE AND TECHNOLOGY

The Soviet State Committee for Science and Technology (SCST)
was created in 1965 to replace the State Committee for Coordination
of Scientific Research. An institution with no counterpart in the mar-
ket economies, SCST appears to dominate the R. & D. field generally
and in particular the area of policy development and funding inter-
national programs involving science and technology. It is one of sev-
eral state committees which, under the aegis of the U.S.S.R. Council
of Ministers, formulates economic policy and controls most Soviet
noncommercial activity in the fields of science and technology. SCST
Chairman V. A. Kirillin was the Soviet signator of the AST.

In the U.S.S.R. governmental organization, the SCST is at the same
authority level as the State Planning Committee (GOSPLAN) and
Chairman Kirillin is a Deputy Prime Minister of the U.S.S.R. SCST's
prestige and staff have grown considerably in recent years, a trend
consistent with Party General Secretary Brezhnev's commitment to
up-grade the level of technology employed throughout Soviet industry.

SCST's general functions include: (1) Planning and funding of
R. & D. in all industrial areas, (2) formulating the technical develop-
ment segment of the Five Year Plans, and, (3) deciding whether the
source of technology be domestic or foreign.2 One SCST Deputy Chair-
man is D. M. Gvishiani (Premier Kosygin's son-in-law) who partic-
ipates in many U.S. company CA negotiations and has been an im-
portant contact for American firms.

An Interdepartmental Council for Problems of Improving Man-
agement of the National Economy is also located in SCST. Chaired by
Kirillin, this council is indicative of the important role played by the
SCST in improving Soviet economic performance. Operating depart-
ments are organized by industrial sector, e.g., Power and Electrical
Technology, Transportation, etc. Other specialized departments in-

2 Department of Commerce, "U.S./U.S.S.R. Technology Licensing Prospects 1973."
Summary report of U.S. delegation visit to U.S.S.R. for study of Soviet management and
licensing practices.
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dude the International Economic and Scientific Organization Depart-
ment and the Institute for Management of the National Economy.

Most important for the Western technology exporter is the Patent
and Licensing Department which prepares those segments of the Plan
dealing with imported technology. It also issues permits to appropriate
foreign trade organizations (FTO) for the purchase and sale of
licenses, advises SCST on the economic value of technology transfers
in both directions and monitors the domestic use of foreign technology.
(See Chart I below.) SCST's Foreign Relations Department has ob-
vious importance for the Western businessman. Geographically orga-
nized (Dr. E. A. Aykazyan, who heads the U.S. section, is also Soviet
Executive Secretary for the AST), it investigates potential foreign
technology sources and negotiates the specific content of any coopera.
tion agreements approved by the SCST. However, once a decision is
reached in the SCST to acquire a particular technology from a foreign
company, the related activities become commercial in nature and there-
fore involve the Ministry of Foreign Trade and the appropriate for-
eign trade organizations. SCST does not participate in foreign com-
mercial transactions.

VNES11TECHNIKA

SCST also supervises the FTO Vneshtechnika, which was estab-
lished in 1967 to provide research and design consultant services within
the Soviet Union and abroad for both Soviet and foreign clients. Its
five departments (plant construction, scientific equipment and samples,
technical documentation and assistance) enter contracts for construc-
tion and testing of equipment, training of specialists, and plant con-
struction. As of July 1973, Vneshtechnika had 2,000 contracts outstand-
ing. Most were for training and appraisal of samples, but about 100, for
research and design services, accounted for 80 percent of its annual
revenues.

Through 1974 approximately 80 percent of Vneshtechnika's con-
tracts had been with Eastern European enterprises often at concession-
ary consultant fees. However, since Vneshtechnika is financially in-
dependent with working capital sourced internally rather than from
the State budget, there may be significant interest in increasing the
more profitable contracts 3 with Western companies.

LICENSINTORG

Should technical cooperation involve the purchase or sale of licenses,
Licensintorg, a Soviet FTO organized under the Ministry of Foreign
Trade, may be involved. Should the SCST authorize purchase of for-
eign know-how, the relevant industrial ministry will submit a "com-
mission agreement" to Licensintorg, which will then enter the acquisi-
tion process and negotiate the contract with the Western source.
Licensintorg also promotes U.S.S.R. technology sales and it deals with
the U.S. companies primarily through its five agents here.

Any FTO may deal directly with a foreign concern for the pur-
chase of narrowly specified technology, usually in conjunction with

Based on U. S.-U.S.S.R. Technology and Patents, Sales and License Prospects, Licensing
Executives Society, Edward White, ed. 1974,
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equipment purchases, and many have in fact done so. Nevertheless,
Licensintorg can be an important link in the chain of technology trade.
Indeed although it enters the licensing process only at the direction of a
Ministry, it signs the contract and thus is established as the Soviet
legal party in the arrangement.

III. COMMERCIAL AsrEcrs OF SCIENCE AND TECHNOLOGY CooPERATIoN
BETWEEN TE U.S. AND THE U.S.S.R.

There are various commercial channels through which the U.S.S.R.
and American firms can exchange scientific and technical information.
These include direct purchases 6f licenses, construction of prototype
turnkey plants and equipment and purchases of plants with tech-
nology update agreements. These forms of industrial cooperation
transactions are considered elsewhere in this volume (see Smith).
Here the scope is limited to joint cooperation between private com-
panies and the State Committee for Science and Technology.

A. Analysis of Soviet Procedures for Acquisition of Technology from
Western Firms

Whether or not a CA is actually concluded, there are several Soviet
organizations that participate in the procurement of technology from
foreign sources. The procedures involved are represented in Chart I.
The numbered paragraphs below describe the activity that occurs at
the corresponding numbers on the chart.

73-720-76- 50
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When the Soviets initiate a contract the following sequence is
likely:

1. An enterprise or research institute submits its plan, containing
recommended purchases of required foreign technology, to the tech-
nical department of its industrial ministry.

2. The industrial ministry coordinates and evaluates total purchases
of foreign technology and submits the plan to the SCST for final
approval. The ministry stresses economic justifications for the pur-
chases (e.g., technical bottleneck problems solved, increased capacity
to fulfill plan indicators, and domestic R&D funding saved).

3. If the SCST approves the purchase, the Patent and License
Department will issue the necessary purchase permit to the Ministry.
At this point, the transaction becomes commercial and therefore re-
sponsibility is assumed by the appropriate organization in the Min-
istry of Foreign Trade.

4. Depending on SCST's assessment of the technology involved:
a. If the technology'is embodied in a major plant or equipment

purchase, the Industrial Ministry may approach the relevant FTO
directly to negotiate the contract.

b. The Ministry may issue a "commission agreement" to FTO Li-
censintorg directing it to take the appropriate steps to secure the tech-
nology from a firm, via a license purchase.

c. If it is a specifically defined area of technical know-how,' e.g., a
particular material handling process, the Industrial Ministry may
decide to purchase the technical know-how' from the firm via the ap-
propriate FTO. The private firm and -the Ministry would then sign a
protocol or memorandum of understanding confirming that the sale
will be made.

d. Should the Ministry's interest be in joint' development 'of a
broader area of technology, e.g., data processing, the SCST Foreign
Relations Department will investigate possible sources among leading
foreign firms and negotiate any CAs required. CAs considered in this
paper were usually arranged in this manner.

When Foreign firms initiate contact the sequence is altered some-
what, according to Dr. E. A. Aykazyan, the Soviet Executive Secre-
tary for the AST. Generally, the interested firm makes the availability
of its technology known simultaneously to both the. Foreign Relations
Department of the SOST, Vneshtechnika, and the appropriate indus-
trial ministry or research institute. The SCST, if interested, refers the
company to the relevant industrial ministry for its assessment. It may
also obtain an assessment from research institutes and enterprises as
appropriate. The firm may be invited to send a high level delegation
to the U.S.S.R., with the SCST making local arrangements and
contacts.

SCST will suggest a CA be arranged (negotiated by its Foreign
Relations Department) only if the relevant ministry positively as-
sesses the proposed cooperative relationship. Industrial Ministry ap-
proval is thus a necessary, but often not a sufficient condition, for a
successful CA because the SCST is extremely selective in its choice of
companies.

Chart II, attached' as appendix C, details some of the changes in
the Soviet system for procurement of technology following a 1973
industrial reorganization plan that called for the establishment of
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production associations in most Soviet industrial sectors. It focuses
specifically on the impact of that reorganization on the chemical in-
dustry. 4 One of the objects of the plan was to improve the coordination
of technical research in order to expedite the introduction of new
techniques and products into industrial application. As a result, the
importance of industrial research institutes has been enhanced.

B. Cooperation Agreements Between U.S. Companies and the Soviet
State Committee for Science and Technology

CAs are usually rather generally framed agreements between U.S.
firms and the SCST, providing for cooperative research activities and
exchanges of information and specialists in areas of mutual interest.
Although the line dividing scientific from technical information is
difficult to draw, CAs generally focus on technical information. These
agreements are not commercial contracts and in themselves do not
provide for any specific exchanges. Thus, CAs might be termed merely
"agreements to agree" which usually require conclusion of specific
implementing protocols or contracts between the firm and the appro-
priate Soviet ministry, institute, or enterprise to actuate any coopera-
tive or joint project. Also, any commercial transactions for sales of
technology or equipment related to the areas of cooperation are con-
cluded separately, always involve the Ministry of Foreign Trade and
appropriate FTO and must comply with Export Administration
licensing procedure of the United States Government before any pro-
prietary information can be transferred to the Soviet Union. The
State Committee is not involved in commercial contracts.

C. Descriptive Analysis of a Typical Cooperation Agreement Between
a U.S. Firm and the U.S.S.R. State Committee for Science and
Technology

Appendix D lists the 53 American firms which, at this writing, have
concluded CAs with the SCST. The individual agreements tend to
be very similar since each is based on a format similar to the AST
itself. A CA generally consists of seven articles, each dealing with
some aspect of cooperative activities.

Article one specifies the areas of cooperation by enumerating the
broad product lines and technical fields for joint activities. Specificity
(or lack of it) in terminology may indicate Soviet priorities, i.e., the
more detailed the description of the technical areas, the more eager are
the Soviets to apply it and the more likely that it will result in com-
mercial opportunities for the firm.

Article two lists the for ms of cooperation (e.g., exchanges of special-
ists, joint seminars, etc.) and is a near exact mirror of Article three
of the AST.

Article three commits the parties, usually in standard language, to
establish special groups of experts to develop programs and draft
working plans. In some instances, the CA details the specific joint
project proposals in this article.

ABased on U.S.-U.S.S.R. Technology and Patents, Sales and License Prospects, Licensing
Executives Society Edward White, ed. 1974.
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Article four provides that legal, financial or commercial aspects that
may arise in implementing the CA will be handled through separate
contracts or protocols.

Article five provides assurances that the confidentiality of any in-
formation developed jointly will be maintained and prohibits the
transmittal of such information to any third party without the con-
sent of the second party. This article has limited the utility of any
jointly developed know-how for American companies since, in most
cases, the CA stipulates that any subsidiary which is less than 50 per-
cent owned by the parent company, is a third party. In actual practice,
a Western firm may thus be prohibited from providing technical infor-
Imation to some of its subsidiaries, while on the Soviet side, SCST is
able to share expertise with all Soviet enterprises. The SCST has at-
tempted to increase the 50 percent third party criterion during nego-
tiations over new CAs, but the percentage is apparently flexible and
at least one American firm has succeeded in reducing it.

Article six covers procedures for financing expenses of the partici-
pating specialists. Originally, CAs specified that all local costs were
the liability of the host organization and other costs were handled by
the sending organization. However, as with the AST, troubles have
arisen because of Soviet interest in minimizing expenditure of hard
currency. The article wNoas changed in 1975 and now the sending party
pays all costs of travel for its delegations. This new provision allows
the U.S.S.R. to maximize its net hard currency receipts because U.S.
representatives pay much higher hotel rates in the Soviet Union, while
American companies generally voluntarily cover the expenses of
Soviet visitors.

Article seven specifies the term of the CA, usually five years.

D. Eaxtent of the CA Phenomenon

Appendix D lists the 53 American firms with CAs with the U.S.S.R.
as well as, for industrial enterprises, their position in the 1974 Fortune
500 Largest Industrials. The SCST has tended to conclude CAs with
mostly large corporations; 40 of the 47 industrial firms with CAs are
numbered among the top 300 U.S. industrial companies ranked by
sales volume. Perhaps this indicates that the Soviets believe the most
current technology can best be obtained from the leading firms in par-
ticular industries. However, the larger companies also usually have:
worldwide marketing system which can provide export prospects for
any Soviet enterprises that actually apply to production the techno-
logy developed under a CA.

A breakdown of the specific economic sectors cited in 41 of the 53
CAs concluded by U.S. firms is presented in Appendix E.5 Standard
Industrial Classification (SIC) numbers have been assigned to each
area of cooperation. In some cases, however. the classification assigned
represents only a broad industry category because of the general na-
ture of the areas of cooperation covered under a particular CA.

It should again be noted that the existence of an agreement involv-
ing a specific SIC category is only an indication of Soviet interest in

6 The breakdown Is derived from published and other information available on 41 of the
agreements. Similar information was not available to the writer on the remaining 12
agreements.
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that particular area of U.S. technology and does not necessarily lead to
expanded commercial activity in that product line. Any exports of
information or product under a CA must be transacted through regu-
lar foreign trade channels and usually will involve the appropriate
Soviet foreign trade organization and Industrial Ministry, as well as
the SCST. On the U.S. side, normal export administration licenses are
also required.

The largest number of agreements have been signed in the areas of
radio, television and electronic equipment (9), engineering (6), data
processing (5), aircraft and parts (5), machine tools (4), food prod-uct machinery (4) .

E. Participant Motivations

U.S. COMPANIES

What are the motivations of those U.S. firms that have concluded
CAs with the U.S.S.R.? The most frequent response is that the CA
is seen as an entry vehicle into the large Soviet market, possibly en-
abling a firm to expand its sales in a broadrange of product lines. GAs
are also seen as possibly resulting in more end-user contacts and there-
by providing a more effective means of assessing the Soviet market.
There is, however, a lack of agreement among observers as to the value
of a CA as a market entry device. At a 1974 Commerce technology
trade symposium, it was noted that "those (businessmen) who signed
CAs are usually not those who sign contracts." Indeed, since 1972 little
correlation is evident between the existence of CAs and the signing of
commercial contracts by American companies. Another observer indi-
cated that only travel has resulted from the CA signings, but that
travel often leads to trade with the U.S.S.R. On the other hand, one
U.S. executive felt that the SCST was the "appropriate vehicle for
big deals."6

There are also some practical administrative advantages in CAs
since the SCST can serve as official sponsor when a company applies
for a business visa. It is illegal to conduct business in the U.S.S.R. on a
tourist visa and a business applicant must have the sponsorship of
some Soviet agency. Similar sponsorship is required for accreditation
to open an office in the U.S.S.R.

A Soviet official in the SCST once assured an American company
that after it signed a CA, it would be established as the prime sup-
plier of the item in question, that is, other companies would no longer
be in competition in that particular field." If accurate, this appraisal
would provide obvious competitive motivation for any company. How-
ever, Appendix E indicates that may not be the case. There are ap-
proximately 86 technology areas covered in the 41 U.S. company CAs
included in that Appendix. In 24 of those areas, at least two CAs have
been signed with other American firms. Moreover, CAs have often been
concluded with one or more non-U.S. firms in these same technical
areas. Of course, the knowledge that a major competitor (domestic or

e Proceedings of 1974 Department of Commerce East-West Technological Trade
symposium.

YThe SCST official could have been referring to a CA under which the technical area:
was so narrowly specified that the SCST would find another company's technology need-
lessly redundant. nlowever, few CAs appear to have such a narrow specificity.
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international) has or will conclude a CA with the SCST may pro-
vide important motivation for a firm to negotiate one as well.

Companies may also perceive that they can obtain commercially
useful technology from the Soviet Union, whether through joint de-
velopment or direct purchases of Soviet licenses. Soviet technical capa-
bilities may be particularly attractive in areas where R&D investment
in the West has been minimal because of insufficient commercial in-
terest in the output of that research. Since Soviet research efforts are
less limited to areas with direct commercial applicability, the results
may be unobtainable elsewhere in the West.

Some further insights into U.S. company goals in signing CAs
resulted from a 1973 NSF-Bureau of East-West Trade survey of 230
major U.S. firms. This early assessment of the degree of involvement
of U.S. companies with the SCST attempted to determine: (1) If and
to what degree, individual firms were operating at a disadvantage vis-
a-vis the SCST in obtaining valuable technology; and (2) determin-
ing the means which might be employed for correcting any lack of
reciprocity. At the time of the survey, however, only seven American
companies had CAs, although others were then engaged in discussions
with the SOST. Thus the findings are only of limited value as indi-
cators of the current situation.

At the time of the survey, one firm expressed concern that the
Soviets were surreptitiously obtaining technology through visits to
U.S. plants by SCST personnel. Another viewed CAs as a "prelimi-
nary opportunity to assess Soviet technical potential and marketing
opportunities." The representative of a muitinational company ob-
served that the opportunity lies in .a trade off of U.S. technology for
Soviet R. & D. results, mostly at the Institute or pilot plant level. The
most positive assessment was that of an equipment manufacturer who
found technology in his area more advanced than comparable U.S.
technology. He observed that "we are gaining information at a far
greater rate than we are giving it."

SOVIET MOTIVATIONS

Broad Soviet motives for acquiring foreign technology were clearly
defined by GOSPLAN in a 1970 assessment-foreign technology could
be expected to advance the application of innovative techniques by two
to five years, thereby satisfying product demands more quickly with
(the highest quality available domestically. This could be accom-
plished while economizing on domestic R. & D. expenditures and ex-
panding hard currency earnings through exports of finished product.
These objectives are certainly still applicable.

The general assessment is that the Soviets are interested only in com-
mercially usable, applied S&T and are little concerned with basic
science research. Indeed, the Soviets have great praise for Japan's
ability to utilize imports of technology to expand industrial capacity
in the 1950s and appear to have committed themselves to emulating
the Japanese experience.8 They have acted in accord with that com--
mitment by concluding CAs with firms in technology areas with direct
application to industrial production.

8 JEC, Soviet Economnic Prospects in the Seventies, June 1978, p. 8A.
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One U.S. business executive reported at the 1974 Commerce sym-
posium, that the Soviets employ the CA as a device for attaining their
technology import goals while limiting the impact of foreign contacts
on the domestic system. CAs not only provide Soviet industry access
to Western technology, but also serve as a "cutoff point for U.S. com-
panies" since the SCST, as the monitoring agent in all these negotia-
tions, is able to limit foreign contact to only select Soviet technicians.

One final note on Soviet motivation comes from an executive who
quoted two SCST representatives as challenging his company to pro-
vide more concreteness and expand the areas covered in the proposed
CA. His impression was that SCST did not favor over-generalized
CAs because these generated unrealistic expectations in Soviet indus-
trial ministries. The SCST also prodded this firm to find "some way
to get dollars," a clear indication of the hard currency constraint on
the ability of the U.S.R. to import technology. Faced with a record
deficit in its hard currency trade for 1975, the Soviets can be expected
to expand this hard currency search.

F. A88essment of the Resulting Technology Flow

FLOW FROM THE U.S.

Appendix E provides only an indication of the potential for the
eastward flow of technology, since the mere existence of a CA in a
particular technical area does not necessarily lead to actual contracts
involving the transfer of proprietary U.S. technology. Although there
have been 53 CAs to date with American companies, relatively little
actual activity exists upon which to base empirical investigation.
Furthermore, what has occurred is private and not subject to govern-
ment monitoring, except when U.S. technology or products are ex-
ported, in which case export licenses are required. The Department
of State, through contacts with most of the American firms that have
CAs, has concluded that very little cooperative activity has occurred
to date.9 Most observers in the Commerce Department appear to agree.

FLOW FROM THE SOVIET UNION

Although a potential exists for reciprocity in the flow of technical
information, it has vet to be achieved even though in some cases,
technology obtained by U.S. firms has been substantial and of high
quality. As of June 1975, twenty American firms had licensed Soviet
technology. Four of these companies have CAs with the SCST, how-
ever, it is not possible to determine whether purchase of these licenses
is directly related to the CA.

According to a representative of one firm with a CA, the Westward
flow of Soviet technical information is limited, partly because
Licensintorg, the Soviet license enterprise, adheres to a very con-
servative marketing philosophy. The Soviets have been extremely
cautious and will not license any technique that is not already em-
ployed in actual production in the U.S.S.R. This conservatism limits
the availability of the most up-to-date Soviet technology that is most
likely to interest American companies.

"Congressional testimony. Nov. 18, 1975, by Myron B. Kratzer, Acting Asst. Secretaryof State for Oceans and International Environmental and Scientific Affairs.
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IV. SOVIET COOPERATION IN S. & T. WSTH OTHER WESTERN
CUiNTRIEs

Western European governments and companies have historically
had relatively more extensive trade and technical contacts with the
Soviet Union. Therefore, a brief description of their experience can
perhaps illuminate some of the prospects and pitfalls involved in
East-West tecinical cooperation. The U.S.S.R. has concluded inter-
governmental S. & T. cooperation agreements with a number of West-
ern countries, frequently utilizing a format which is quite similar to
the AST. CAs have also been concluded with private companies.

Appendix F lists selected countries and private firms which are
known to have CAs with the SCST. SIC numbers are assigned to the
technical areas (where known) covered in the cooperation agreements.
The largest number of CAs with foreign firms have been in the areas
of chemicals (7), machine tools (6), engineering (5), and pharma-
ceuticals (4).

As has been the case with U.S. companies, the Soviets have selected
the leading large firms in Europe and Japan for CA partners. Of
the 52 known companies with Agreements, 27 are listed in the 1974
Fortune 300 Largest Non-U.S. Industrial companies.

The most recent assessment of individual country involvement in
S. & T. cooperation with the U.S.S.R., conducted in 1974, produced
the following information.

France

French President de Gaulle's 1966 trip to Moscow was the occasion
for creation of "la Grande Commission' which is similar in organiza-
tion to the U.S.-Soviet Joint Commission for the AST. Its purview
is limited to three specific areas of conomic and scientific cooperation,
i.e., a common color television system, space studies and nuclear energy
development. "La Petite Commission" was also created to coordinate
activities in the scientific, technological and economic fields. It estab-
lishes working groups and stimulates industrial contacts for French
companies with Soviet agencies. In 1971, a new intergovernmental
agreement for a ten year cooperative program was signed covering the
1973-83 period. French experts have expressed interest in Soviet capa-
bilities in the more theoretical (rather than applied) facets of nuclear
chemistry, microbiology, physics, microwave electronics, computer
studies, oncology, radio astronomy and pharmacology. The French
have also participated in cooperation in the area of information man-
agement, particularly at the Soviet facilities in Novosibirsk. At least
one French company, Moet Hennessy, has concluded a CA with the
Soviet SCST.

Italy

The Agreement of Economic and Technical Scientific Cooperation
of April 1966 is the Italian-Soviet counterpart of the U.S. AST, how-
ever, an updated agreement concentrating on S&T and excluding the
economic aspect was concluded in February 1974. The 1966 agreement
created a Mixed Commission similar to the U.S.-U.S.S.R. Joint Com-
mission and, significantly, the Soviet chairmanship is held by Vice
Minister of Foreign Trade Komarov. The Commission conducted its
seventh session in March 1974. The commercial orientation of Soviet
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interest in cooperation is indicatd by appointment of a trade official
as co-chairman of the mixed commission.

Italian companies have limited involvement with the SCST through
membership on working groups of the Mixed Commission. However,
at least eight firms, several with partial state ownership, have con-
cluded CAs with the SCST.

Japan

A 1963 cooperative agreement exists between the Soviet East Euro-
pean Trade Society (200 major Japanese firms in a private associa-
tion) and the SCST, which was designed to facilitate Soviet access
to Japanese commercial technology and Japanese access to Soviet basic
science expertise. An intergovernmental S&T agreement was signed
in October 1973 and the first commission meeting was held in Tokyo,
in contrast to the experience of other countries where Moscow is the
usual site. Article 4 of the agreement is similar to the enabling article
in the U.S. AST. The Ministry of International Trade and Industry
(MITI) is the Japanese agency in charge of administering the agree-
ment. In 1974, MITI anticipated a large volume of business in licensing
of Japanese computer and electronic technology. Six Japanese com-
panies are known to have concluded CAs with the Soviet SCST, in-
cluding the major trading houses, Mitsubishi, Mitsui and C. Itoh Com-
pany.

NetherZands

There is a Dutch-U.S.S.R. intergovernmental agreement on coopera-
tion in S&T. Three private CAs exist between Dutch companies and
the SCST, but it is not known if the three are related to the govern-
mental agreement. One is unique since it involves joint cooperation
between SCST, two Dutch firms and one American company for
production of specialized climatic paints.

Sweden

Sweden signed an Agreement on Economic Technical and Scientific
Cooperation with the U.S.S.R. in 1.970. It is similar to the U.S.
agreement and is a supplement to an already existing Bilateral Trade
Agreement. It provides for cooperation in the field of materials tech-
nology (welding, corrosion), transportation (rail) and geological
sciences (prospecting, mining). Environmental protection (Baltic
Sea) and aviation technology (landing strip maintenance) were added
at the 1973 Joint Commission meetings in Stockholm. Private firms
contact the SCST directly to market their technology and the Swedish
government's involvement in the process has been limited to general
interest on the part of the Ministry of Trade. A firm may also obtain
technical assistance from the Royal Engineering Science Academy.
The SCST functions are limited, in the Swedes' opinion, to approval
of the company's products and services and authorization for the
appropriate Soviet organization to negotiate directly with the firm. As
with the United States, the SCST enters S. & T. cooperation agree-
ments directly with Swedish firms, while commercial or industrial
arrangements are handled by Ministry of Foreign Trade and the appro-
priate FTO.
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United Kingdom,

A U.K.-U.S.S.R. Agreement for Science and Technology was con-
cluded in January 1968 and an updated version, including economic
and industrial cooperation aspects, was signed in April 1974. The 1968
agreement created a Joint Commission and seven working groups for
cooperation in the usual technical areas but many of these groups were
already operating under the auspices of the Confederation of British
Industry and the U.K. Chamber of Commerce. The working groups
are stafed with experts from the appropriate U.K. trade associations.

West Germany

FRG's contacts with the Soviet Union are extensive on both a tech-
nical and commercial level, reflecting Germany's position as the
U.S.S.R.'s leading trade partner in the West. An intergovernmental
agreement was negotiated in 1973, however it has never been officially
signed and brought into force. Nevertheless, private firms are sig-
nificantly involved with the SCST. The SCST plays a crucial role
since it controls most of the R&D funding in the U.S.S.R. As with the
United States, the SCST assumes an active role as initiator of tech-
nical contacts with FRG companies and, although a firm may ap-
proach an industrial ministry directly, the SCST will inevitably be
the final arbiter in any agreement negotiations. The FRG has estab-
lished a special staff within its Moscow embassy to assist medium sized
firms in their dealings with the SCST.

Canada

An Agreement between the Governments of Canada and the
U.S.S.R. on Cooperation in the Industrial Application of Science and
Technology was concluded in 1971. Since then, the Mixed Commission
has held four annual sessions and the intergovernmental agreement
has been extended for an additional five years. Joint cooperation has
taken place or is scheduled in the areas of thermal power, turbodrills,
permafrost oil well drilling, high viscosity oil fields, animal feed, gas
wells, compressors. Ad hoc groups have been formed to consider co-
operation in biophysical surveying, exploitation of tar sands and air
cushion vehicles. At least two Canadian firms have concluded CAs
with the SCST.

Australia

In January 1975, the U.S.S.R. and Australia signed an Agreement
on Science and Technology Cooperation covering joint activities in
the areas of earth sciences, entomology, plant industry, radio as-
tronomy and textiles. The Australian Department of Foreign Affairs
and the Soviet SCST and Academy of Sciences are the joint coordina-
tors for the agreement. Cooperative activities have focused on basic
science rather than applied technology and there have apparently
been no cooperation agreements involving Australian companies and
Soviet organizations.
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APPENDIX A
U.S. ORGANIZATIONS PARTICIPATING IN U.S.-U.S.S.R. SCIENCE AND

TECH1NOLOGY COOPERATION

Agreement on Science and Technology

U.S. Chairman: H. G. Stever-Presidential Science Advisor and Director Na-
tional Science Foundation.

U.S.S.R. Chairman: V. A. Kirillin-State Committee for Science and Tech-
nology (SCST).

U.S. Executive Secretary: W. Root-Office of Science Affairs, State Depart-
ment.

U.S.S.R. Executive Secretary: E. A. Aykazyan-Foreign Relations Division,
SCST.

Cooperation Projects

1. Application of Computers to Management.
2. Chemical Catalysia.
3. Water Resources.
4. Microbiology.
5. Forestry.
6. Electrometallurgy.
7. Metrology.
8. Standardization.
9. Physics.
10. Intellectual Property.
11. Science Policy.
12. Scientific and Technical Information.

Agreement on Environmental Protection

U.S. Chairman: R. Train-Environmental Protection Agency.
U.S.S.R. Chairman: Y. Izrael-Soviet Hydrometerological Services.
U.S. Executive Secretary: W. A. Brown-E.P.A.
U.S.S.R. Executive Secretary: B. Kuvshinnikov-Hydrometerological Service.

Cooperation Projects
1. Air & water pollution.
2. Agricultural problems.
3. Urban environment.
4. Nature preserves.
5. Biological & genetic consequences of pollution.
6. Impact on climates.
7. Earthquake prediction.
8. Arctic ecosystems.
9. Legal aspects of policy.

Agrcement on Medical Science and Public Health

U.S. Chairman: T. Cooper-H.E.W.
U.S.S.R. Chairman: D. D. Venediktov-Ministry of Health.
U.S. Executive Secretary: 0. M. Korshin, H.E.W., Office of International

Health.
U.S.S.R. Executive Secretary: M N. Saveliev, Ministry of Health, External

Relations Department.
Cooperation Projects

1. Cardiovascular diseases.
2. Malignant Neoplasms.
3. Environmental Health.
4. Arthritides.
5. Influenza and Acute Respiratory diseases.
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Agreement on Space Cooperation

U.S. Principal Coordinator: 1 G. M. Low-N.A.S.A.
U.S.S.R. Principal Coordinator: V. A. Kotelnikov-Soviet Academy of Sciences.

Cooperation Projects

1. Joint Apollo-Soyuz Project.
2. Space meteorology.
3. Study of natural environment.
4. Space biology and medicine.

Agreement on Agriculture

U.S. Chairman: R. Bell-U.S.D.A.
U.S.S.R. Chairman: B. A Runov-Ministry of Agriculture
U.S. Executive Secretary: Roger Euler-U.S.D.A.
U.S.S.R. Executive Secretary: A. I. Kovalev-Ministry of Agriculture

Cooperation Projects

1. Agricultural Economic Research and Information.
2. Agricultural Research and Technological Development.

Agreement on Transportation

U.S. Chairman: R. H. Binder-Department of Transportation.
U.S.S.R. Chairman: G. V. Aleksenko-State Committee on Science and Tech-

nology.
U.S. Executive Secretary: R. M. Ramundo-DOT Office of Policy Planning

and International Affairs.
U.S.S.R. Executive Secretary: V. Y. Ishchenko-State Committee for Science

& Technology.
Cooperation Projects

1. Transport construction.
2. Railway transport.
3. Civil aviation.
4. Marine transport.
5. Automobile transport.
6. Transport facilitation.

Agreement on Studies of the World Ocean

U.S. Chairman: R. M. White-National Oceanic and Atmospheric Administra-
tion.

U.S.S.R. Chairman: A. V. Siporenko-Soviet Academy of Sciences.
U.S. Executive Secretary: D. P. Martineau-NOAA, Office of Marine Resources.
U.S.S.R. Executive Secretary: A. Metal'nikov-Foreign Relations Division,

SCST.
Cooperation Projects

1. Ocean-atmosphere interaction.
2. Ocean currents.
3. Geochemistry and marine chemistry.
4. Geological and geophysical investigation of the World Ocean.
5. Biological productivity of the World Ocean.
6. Standardization of oceanographic instrumentation.

X No Joint Committee established.
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Agreement on Atomio Energy

U.S. Chairman: R. Seamans-E.R.D.A.
U.S.S.R. Chairman: A. Petrosyants-State Committee for Utilization of Atomic

Energy.
U.S. Executive Secretary: B. D. Hill-E.R.D.A.
US.S.R. Executive Secretary: J. K. Afonin-International Relations Division,

SCAE.
Cooperation Projects

1. Controlled thermonuclear fusion.
2. Fast breeder reactors.
3. Research on the fundamental properties of matter.

Agreement on BnergV

U.S. Chairman: F. G. Zarb-Federal Energy Administration.
U.S.S.R. Chairman: P. S. Neporozhnly-Minister for Power and Electrifica-

tion (MPE).
U.S. Executive Secretary: W. Root-Department of State.
U.S.S.R. Executive Secretary: V. 'N. Mal'tsev-MPE.

Cooperation-Projects

1. Thermal and hydropower stations.
2. Power plant pollution control.
3. UHV and HVDC technology.
4. Electric power system plans.
5. Superconducting technology.
6. Open cycle magnetohydrodynamic power plants.
7. Solar and geothermal technology.
8. Well drilling environmental protection.
9. Heat rejection systems.

Agreement on Artiftocal Heart Research

Administered as a cooperation project under the Health Agreement.
U.S. Coordinator: M. DeBakey-Baylor College of Medicine.
U.S.S.R. Coordinator: V. I. Shumakov-Institutes for Transplantation of

Organs and Tissues.
Cooperation Projects

1. Diagnostic techniques.
2. Pediatric cardiac disease.
3. Cardiac pacemakers.
4. Cardiovascular support devices.
5. Exchange of artificial heart models.
6. Publication of R. & D. results.

Agreement on Houeing and other Construction

U.S. Chairman: Carla Hills-Housing and Urban Development.
U.S.S.R. Chairman: I. T. Novikov-State Committee on Construction Affairs

(SCCA).
U.S. Executive Secretary: D. Freeman-HUD.
U.S.S.R. Executive Secretary: 0. R Teerentlev-SCCA.

Cooperation Projects

1. Seismic area construction.
2. Techniques in safety, quality and economy of buildings.
3. Extreme climatic conditions building.
4. Services to housing.
5. New town construction.
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APrENDx B

AGREEMENT BETWEEN THE U.S. AND THE U.S.S.R. ON COOPERATION IN THE FIELDS
OF SCIENCE AND TECHNOLOGY

ARTICLE 1

Both Parties pledge themselves to assist
and develop scientific and technical
cooperation between both countries
on the basis of mutual benefits, equal-
ity and reciprocity.

ARTICLE 2

The main objective of this cooperation
is to provide broad opportunities for
both Parties to combine the efforts of
their scientists and specialists in
working on major problems, whose
solution will promote the progress of
science and technology for the benefit
of both countries and of mankind.

ARTICLE 8

COMMENTS

The reciprocity consideration is the
basis underlying the automatic cut-
off principle whereby all U.S. working
groups are able to discontinue their
activities if the Soviet side fails to
carry out any part of its effort.

Basic objective of the Agreement.

The forms of cooperation in science
and technology may include the fol-
lowing:
a. Exchange of scientists and special-

ists;
b. Exchange of scientific and tech-

nical Information and docu-
mentation;

c. Joint development and implemen-
tation of programs and projects
in the fields of basic and applied
sciences;

d. Joint research, development and
testing, and exchange of re-
search results and experience
between scientific research in-
stitutions and organizations;

e. Organization of joint courses, con-
ferences and symposia;

f. Rendering of help, as appropriate,
on both sides in establishing con-
tacts and arrangements between
United States firms and Soviet
enterprises where a mutual in-
terest develops; and

g. Other forms of scientific and tech-
nical cooperation as may be mu-
tually agreed.

Established the specific activities for
cooperation. Almost the exact word-
ing is found in most of the CAs with
private U.S. companies.
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ARTICLE 4

1. Pursuant to the aims of this Agree-
ment, both Parties will, as appro-
priate, encourage and facilitate
the establishment and develop-
ment of direct contacts and coop-
eration between agencies, organi-
zations and firms of both coun-
tries and the conclusion, as ap-
propriate, of implementing agree-
ments for particular cooperative
activities engaged In under this
Agreement.

2. Such agreements between agencies,
organizations and enterprises will
be concluded in accordance with
the laws of both countries. Such
agreements may cover the sub-
jects of cooperation, organizations
engaged in the implementation of
projects and programs, the proce-
dures which should be followed,
and any other appropriate details.

COMMENTS

Article four Is central to the scope of
this paper since it has been inter-
preted by the Soviets as an enabling
article that provides a juridical
basis for contacting and concluding
CAs with private U.S. companies.

Article four is most important
since it has enabled the Soviets to
contact U.S. firms directly without
U.S.G. involvement.

It reflects U.S. policy of encourag-
ing commercially attractive trans-
actions involving nonstrategic tech-
nology between the U.S.S.R. and
U.S. companies. It is a principal ob-
jective of the intergovernmental
program to facilitate eventual bene-
fits for the private sector.'

Section two Is particularly important
since it reflects the fact that any
exports of U.S. technology or equip-
ment must comply with the provi-
sions of the Export Administration
Act.

Seven of the ten subsequent inter-
governmental agreements contain
an article similar to number four.
Six of the agreements signed since
mid 1973 include the word "moni-
tor" after "facilitate" in Article
four, Section one.

ARTICLE 5

Unless otherwise provided in an im-
plementing agreement, each party
or participating agency, organiza-
tion or enterprise shall bear the
costs of its participation and that
of Its personnel in cooperative ac-
tivities engaged in under this
Agreement, in accordance with
existing laws in both countries.

Article five has given rise to some
disagreement since, in an effort to
conserve hard currency expendi-
tures, the Soviets have proposed re-
ceiving side pays" arrangements
for exchanges of technicians. Prob-
lems arise because some U.S. agen-
cies have no authority to fund
travel for either Soviet or Ameri-
can experts under the program.
Such difficulties as have arisen,
have been satisfactorily resolved
and no joint projects are currently
being hampered by a lack of travel
funding.!

ARTTCLE 6 COMMENTS

Nothing in this Agreement shall be None.
interpreted to prejudice other agree-
ments in the fields of science and
technology concluded between the
Parties.

I Eratzer testimony, op. cit.
2 A Progress Report on U.S.-U.S.S.R. Cooperative Programs, Report by the GAO, 1975.
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ARTICLE 7

1. For the implementation of this Agree-
ment there shall be established a
U.S.-U.S.S.R. Joint Commission on
Scientific and Technical Coopera-
tion. Meetings will be convened not
less than once a year in Washing-
ton and Moscow, alternately.

2. The Commission shall consider pro-
posals for the development of coop-
eration in specific areas; prepare
suggestions and recommendations,
as appropriate, for the two parties;
develop and approve measures
and programs for implementation
of this Agreement; designate, as
appropriate, the agencies, organi-
zations or enterprises responsible
for carrying out cooperative ac-
tivities; and seek to assure their
proper implementation.

3. The Executive Agent, which will be
responsible for assuring the carry-
ing out on its side of the Agree-
ment, shall be, for the United
States of America, the Office of
Science and Technology in the Ex-
ecutive Office of the President and,
for the Union of Soviet Socialist
Republics, the State Committee of
the U.S.S.R. Council of Ministers
for Science and Technology. The
Joint Commission will consist of
United States and Soviet delega-
tions established on an equal basis
of which the chairmen and mem-
bers are to be designated by the
respective parties. Regulations re-
garding the operation of the Com-
mission shall be agreed by the
chairmen.

4. To carry out its functions the Com-
mission may create temporary or
permanent joint subcommittees,
councils or working groups.

5. During the period between meetings
of the Commissions additions or
amendments may be made to al-
ready approve cooperative activi-
ties, as may be mutually agreed.

ARTICLE 8

1. This Agreement shall enter into force
upon signature and shall remain in
force for five years. It may be
modified or extended by mutual
agreement of the Parties.

2. The termination of this Agreement
shall not affect the validity of
agreements made hereunder be-
tween agencies, organizations and
enterprises of both countries.

Article seven appoints the Office of Sci-
ence and Technology in the White
House, as executive agent for the
agreement. The National Science
Foundation assumed these responsi-
bilities when the Science Office was
abolished. New legislation reestab-
lished the Office of the Presidential
Science Advisor in 1976.

COMMENTS

Agreement due for renewal by May
1977.

73-720-76 51
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The 1973 industrial reorganization has produced structural changes in USSR's
organization in the S&T area. This impact has b~een largely on administrative
levels below the SCST, except that the research institute has been established as
an important channel of influence since it makes direct inputs into the planning
process of both GlOSPLAN and SCST. The chart describes the effects In the
chemical industry, where the new system is mort fully implemented. The overall
intent of the reorganization was to improve coordination of technological re-
search in order to expand the implementation of innovative techniques.



763

Soviets Initiate Contact

1. A producing enterprise submits its long range plan to the appropriate in-
dustrial research institute; in this case, the Institute of Nitrogen Industry and
Organic Synthesis (GIAP).

2. The Institute reviews these plans and recommends various means of fulfill-
ment to the industrial association. GIAP acts as a clearing house between the
enterprises and the SCST for resolution of plan inconsistencies and has direct
access to both the SCST and GOSPLAN in accomplishing this end.

3. The industrial associations then submits the foreign technology purchase
plans to the S&T Department of the Industrial Ministry.

4. The Ministry Executive Offlce then identifies and substantiates the necessary
technology acquisitions and the process resumes the flow at point 2 in Chart I
on p. 746.

APPENDIx D

AMEmICAN COMPANIES HAVING COOPERATION AGREEMENTS WITH STATE COMMITTEE
FOB ScIENcE AND TECEHNOLOoY

1974 rank in

Companies: fortune soo

Abbott Laboratories--------------------------------- - ------------ 249
Allis-Chalmers------------------------------------------------- 158
American Can Co------------------------------------------------ 67

American Home Products------------------------------ - ---------- 92
Armco Steel---------------------------------------------------- - - 51
Arthur Andersen------------------------------------------------- -----
Bechtel Corp_- - -- - - -- - -- - - -- - -- - - -- - -- - - -- --_- -
Bendix Corp---------------------------------------------------- 77
Boeing Co ------------------------- --------------------------- 39
Bristol-Myers---------------------------------------------------- 125
Brown & Root_------------- -------------------------------------- -___
Burroughs Corp _________________________________-- - ------------- 134
Coca-Cola ------------------------------------------------------- 74
Colgate-Palmolive ---------------------------------- - ------------ 69

Control Data Corp---------------------------- - -- 187
Corning International--------------------------------- - ---------- 190
Deere & Co---------------------------------------- - ------------- 75
Dresser Industries---------------------------------- - ------------- 146
FMC Corp----------------------------------------- - ------------- 91
General Electric-------------------------------------------------- 8
General Dynamics------------------------------------------------ 98
Gould, Inc-- ----------------------------- 259
Gulf Oil- 7
H. H. Robertson Co----------------------------------------------
Hewlett-Packard----------------------------------- - ------------- 225
ITT Corporation------------------------------------ - ------------ 10
Industrial Nucleonics------------------------------------- ------------
International Harvester-------------------------------- - ---------- 26
International Paper-------------------------------------------- - - 56
Kaiser Industries----------------------------------- - -- --------- 186
Litton Industries …………--------------------------------------------- 653
Lockheed ----------------------------------- 49
R. J. Reynolds Industries--------------------------- - ---------- 48
Rohm & Haas-- -- ------------------------------- 196
Stanford Research Institute…---------------------------------------_____
Singer Co 66
Sperry Rand---------------------- ------------------------------- 70
Standard Oil of Indiana------------------------------------------ 13
Union Oil Products---------------------------------------------------
Union Carbide---------------------------------------------------- 22
Varian Associates ------------------------------------------: 492
Louis Berger, Inc…---------- ----------- ----------- -…----------- ----
McKinsey & Co- - --
Monsanto- 48
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APPENDIX D

AMERICAN COMPANIES HAVING COOPERATION AGREEMENTS WITH STATE COMMITTEE
FOR SCIENCE AND TECHNOLOGY-Continued

Companies: *1974 rank in
Companies .fortune 500
Norton Simon- - ____-- ______--______--__--______--_____ -____ 123
Occidental Petroleum------------------------------- 20
Pepisco Inc ------------------------------------------------------ -----
Pfizer International, Inc…------------------------------------------ 130
Phillip Morris---------------------------------------------------- 57
Phillips Petroleum- -25
Raymond Loewy-----------------------------------------------------
Relchold Chemicals----------------------------------------------- 347
Revlon International--------------------------------------------- 291

APPENDix E

AREAS OF COOPERATION UNDER EXISTING CA's MANUFACTURING INDUSTRIES

Number of Number of
known knownsic ~~~~~~~~~~~~~~~~~American foregn

SIC Industry description companyCA's company rCeAi's

2. -Food products-
2026---------Mills-
2032 ---- - Fruit and vegetable canning I--
2084 -Wines, brandy and spirits-1 1
2086 -Bottled or canned soft drinks 2
2099 -Food preparations NEC-2
2111---------- igarettes -
226 -Dyeing and finishing textiles --
24 -Lumber and wood products -
2499 - Wood products NEC-1
261 --------- Pulp mills -1---........--262 -Paper mills ------------------------------------------------ 1
2649 -Converted paper and paperboard products NEC -1--------------
2731 -- -- - Publishing and printing -1----------------------
28 -Chemicals 7-----------4 7
281 -Industrial inorganic chemicals 2
2819 -Industrial inorganic chemicals NEC-1
282 -Plastic materials, synthetic resins, rubber and manmade fibers .- 1
2821 -Planstic and synthetic resins -1-
2822---------Synthetic rubber-1------------------------ -
2833 - Medical chemicals -2 2
2834 -Pharmaceutical preparations -2 4
2841 - Soap and detergents -1 2
2844 - Perfumes and cosmetics -1 3
2851 Paint, varnishes, and lacquers 1 2286 -Industrial organic chemicals -
2865 -Dyes and organic pigments -1
287 -Agricultural chemicals ------........
2874 - - Fertilizersa
2879-------------- Pesticides--3
2891 - - Adhesives and sealants-1

39 1-- - - - - - -T res
322 -Glass and glassware 2
3291---------Abrasives…1
3312 -- Rolling and finishing steel mill-3
332 - - Iron and steel foundries- 3
3334 Primary production of aluminum i
34 - - Fabricated metal products except machinery and transportation I

equipment
3433 - - eating equipment-1

3443 Fabn~~~~~~~~~~rcated plate work ----------------------
3471 -Electroplating, polishing and coloring- I
3479 -Coating., engraving and related services NEC 1
3498 -Fabricated pipe and fittings -1-
35 - Machinery except electrical
351 -Enzymes and turbines -
3519 -Internal combustion engines -- 1-------------1-
352----------------Farm and garden equipment - - - I
3523 -Farm machinery and equipment - -- 1
353 -Construction, mining and materials handling equipment I3532 Mining equipment ------------- 23533- Oil field machinery -
354…--------------- Metal working machinery -2 2 -
3541 -Machine tools 4 6
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AREAS OF COOPERATION UNDER EXISTING CA's MANUFACTURING INDUSTRIES-Continued

Number of Number of
known known

American foreign
SIC Industry description company CA'n company CA's

355 -Special industry machinery …1 -
3551- Food products machinery - -4 1
3552 - Textile machinery - - 1
3554 - Paper industry machinery -1-
3555- Printing trades machinery 1
3559 -Special industry machinery NEC- I ----
3561 - Pumps - - 1
3569 General industrial machinery NEC …1 1
357 -Office computing and accounting machines… 2
3573 -Electronic computing equipment - -3 1
358 Refrigeration and services industry machinery …… 1
3585 -Air-conditioning and refrigeration equipment 1- ---
3589 -Service industry machines NEC- I-------------
362 -Electrical industrial apparatus . - - I
3621 - Motors and generators - -2 2
3622 -Industrial controls - -------------
3636 -Sewing machines ---------- 1I --------------
3661 -Telephone equipment ------------------ I --------------
3662 -Radio and television transmitting, detection and signaling equip 9 2

ment
365 -Radio and television receiving equipment ------- 1
366 - Communication equipment ----- - -
367 -Electronic components and accessories 2
3711 -Motor vehicles and passager cars - ----- - I 1
3714 -Motor vehicle parts - ------ 1
372 -Aircraft and parts -5 1
3731 -Shipbuilding 3-
3811 -Engineering laboratory, scientific and research equipment- 2-
3829 -Measuring and controlng devices NEC -2 1
3841 -Surgical and medical instruments- I 1
3861 -Photographic equipment- I I

AREAS OF COOPERATION UNDER EXISTING CA'S NONMANUFACTURING INDUSTRIES

0132 - Tobacco -1-
016 - Vegetaoles -1
017 - Fruits -1-
13 - Oil and gas extraction -
1382 -Oil and gas field exploration services -3 1
14 -Mining of nonmetallic minerals- I
1499 -Miscellaneous nonmetallic NEC -I-
1514 -General Contractor, industrial buildings -
161 - Road construction -- 1
1623 -Water sewer pipeline communicationlineconstruction I …
4582 -Airport and dying fields services-. I -----
4612 - Crude petroleum pipeline- 2-
483 -Radio and television broadcasting -
4953 - Refuse systems-. I----
7011- Hotels- I
7372 -Computer programing and software services- 5-
7374 -Data processing services- I
7391 -Research and development laboratories- I
7392 -Management consulting services -3 1
7399 -Business services NEC- I .------
7813 - Motion pictures- I-
7814 -Motion picture tape production .
8911 -Engineering, architectural and surveying -6 5
8931 -Accounting, auditing, bookkeeping services -I
8999 - Services NEC- I
91 -Administration of environmental quality program- I-
9511 Air water, resource and solid waste management- I I
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APPENDIX F
PAaTIAL LIST OF FOREIGN CoMPANrEs 1 HAVING CooPEsATIowN AGREEMENTS WITH[

STATE COMMITTEE FOB SCIENCE AND TECHNOLOGY
1974 rank in fortune

County and company: 300 largest non-U.S.
West Germany industrials

Schering AG------------------------------------------------ 283
Werkzeugmaschinen-Fabrik Gildemeister_----------------------- ___
Runrkohle AG--------- ----------- -------------- 83
Krupp ------------------------------------------------------ 51
Lurgi-Gessellschaften ---------------------------------------- _-_
Otto Wolff AG---------------------- ------------------------ -__
Robert Bosch_______________________________-- --------------- 63
Daimler-Benz _____________________-- -- 16
AEG-Telefunken____________________________- - --------------- 30
Kiimsch ---------------------------------------------------- ---
Thyssen-Roehenwerke__________________________- - ------------ 8
Bayer________________________________- - -_________ 15
Siemens_---------------------- ------------------- 13
loeschst_________________________________------------------- 10
Degussa ---------------------------------------------------- 126
Henkel_______________--------------------------________---- 108
BASF ______________________________- - -_______ 9
Hemscheidt ------------------------------------------------- --

Austria:
Schoeller Bleckmann Stahlwerke_------------------------------ --
Voest_-------------------------------------------- 90
Manfred Swarovaki GMBH

Italy:
Pirelli-Dunlop------------------------------ - ---------------- 46
Sina Viscosa_______________________________- ----------------- 237
Metenco ---------------------------------------- _---_----- ---
Liquichimica ----------------------------------------------- -
Finmeccanica ------------------------------------ _--_---- ---
Monticatini Edison___________________________- - -------------- 11
E.N.I. -______________________________________________________-__
Pressindustria - ---

Canada:
Polysar Ltd_-------------------------------------------------- --
Canadian Broadcasting Co _-____-_-____________- ___

Netherlands:
Synres Nederland Sigma_------------------------------------- --
Verenigde Machinefabrieken_--------------------------------- 295
AKZO NV.__________________________________________________- ___

Switzerland: Durisol AG_----------------------------------------- ___
Belgium: Picanol_------------------------------- -
United Kingdom:

Marconi Ltd_------------------------------_ ___
Dunlop-Pirelli______________________------------------------ 46
Lucas Industries_____________________------------------------ 182
Rank Xerox____________________--___________-_ 174
Rolls Royce_____________------------------------------------ ---
Beecham Group_____________________------------------------- 188
Shell Oil___________________________________________________ 1

Sweden:
Volvo ------ --- 80
LEB Producter______________________________________________ --_
Sandvik ---------------------------------------------------- 256

Japan:
M itsubishi ------------------------- --------- ---------------- ----
Mitsui _________________________________________ _214
Tokyo Boeki_________________________________________________ ___
Mayekawa ___________-------------------------------------- ....
Teijin Co___________________- -- ___------------------ ....
C. Itoh CO_-------------------------------------------------- 180

Finland: W. Rosenlew____________________________________________ ___
France: M oet Hennessy_---------------------- ------------------- ___

I List derived from published sources, therefore not exhaustive.
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I. INTRODUCTION

The expansion of commercial relations between the Soviet Union
and the major Western nations is more than the sum of a given num-
ber of discrete export/import transactions. Although the greatest
number of individual exchanges are of this type, a substantial and
increasing volume of commerce which gives promise for sustained,
long-term growth has been generated by agreements that bind West-
ern firms and Soviet enterprises into relatively complex, enduring
relationships, or industrial cooperation arrangements.

In this context, industrial cooperation (IC) refers to the economic
relations and activities arising from contracts extending over a number
of years, between partners belonging to different economic systems,
which go beyond the straightforward sale or purchase of goods and
services. It includes those transactions in which the Eastern and
Western parties engage in complementary or reciprocally matching

(767)



768

operations in production, in the development and exchange of tech-
nology and in marketing (including associated support services), but
stops short of the joint venture or equity investment relationship as
practiced in the West.

After years of rather slow but steadily mounting official acceptance
of various modes of economic interaction with the West, the Soviet
leadership has recently issued some rather unambiguous pronounce-
ments ascribing a pivotal role to East-West industrial cooperation
agreements in shaping the character and extent of Soviet commer-
cial relations with the West in the years ahead.

The record of Soviet consideration of industrial cooperation with
the West goes back at least to the late 1960's when the U.S.S.R. con-
cluded several agreements with Western governments for scientific,
technical and economic cooperation, using these as the bases for sub-
sequent efforts to develop a rather broad-based network of relation-
ships with leading private sector organizations in these countries.

Starting with West German organizations, expanding to the other
major West European powers, Japan, and most recently, the United
States, the Soviets are estimated to have concluded some 160 coopera-
tion arrangements with Western firms in less than a decade.

These have evolved from relatively simple licensing arrangements
to highly sophisticated types involving massive development projects
and multi-tier redelivery systems. The learning experience associated
with early projects produced an increasing level of Soviet sophisti-
cation in various forms of Western industrial organization.

By the mid 1970's industrial cooperation arrangements achieved a
fair degree of maturity as instruments for accommodating differing
East-West economic, industrial and ideological requirements. Al-
though several East European CEMA members-most notably Ro-
mania and Poland-adopted policies which strongly encouraged in-
dustrial cooperation with the West, the U.S.S.R. did not yet actively
promote such arrangements and, indeed, represented some resistance
to the potential breach in CEMA's regional economic solidarity in-
herent in more advanced forms of cooperation with the West. In the
interim, major international economic developments, and specifically,
the shortage of raw materials (principally fossil fuels) in the Tndus-
trialized West and the persistence of worrisome Soviet trade deficits
with hard currency areas, combined to produce an optimal environ-
ment for change in Soviet policies.

There is now mounting evidence that the Soviets are taking a new,
more appreciative look at industrial cooperation arrangements, per-
haps with a view toward reforms which would provide a longer-term
relationship with the Western partner. The Soviet objective would be
to obtain a continued update of technologies utilized in the manufac-
turing process through the offer of a vested interest in a joint undertak-
ing.

Although such reforms have been rumored in the past, without ap-
parent result, the high level attention now focused on this issue slig-
gests that a substantive trend in Soviet economic policy may be
emerging.

In the major economic address of the 25th Party Congress, Soviet
Premier Kosygin linked an intensified level of industrial cooperation
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to the policy of detente and stressed the importance of such arrange-
ments in furthering internal economic development objectives as well
as fostering increased economic interaction with the West: 1

In the context of detent, new qualitative aspects are being acquired by our
economic relations with the industrialized capitalist countries, relations that
can develop successfully on the basis of the principles set forth in the final Act
of the Conference on Security and Cooperation in Europe (CSCE). We shall
continue the practice of signing large scale agreements on cooperation in build-
ing of industrial enterprises in Western countries. Compensation agreements,
especially those covering projects with a short recoupement period, various forms
of industrial cooperation and joint research and development are promising
forms. * * *

At the same meeting Secretary General Brezhnev elaborated still
further on the new importance of industrial cooperation arrangements,
indicating that there would be particular emphasis on compensation,
or buy back features. His remarks at that time have been interpreted
as an indication to Soviet ministries and FTOs that more substantial
purchasing commitments will be sought from prospective Western
suppliers, with the strong suggestion that preferences would be ac-
corded those suppliers willing to accommodate the Soviet drive for
exports associated with industrial projects.

As outlined by Brezhnev, new plants set up under buy back ar-
rangements must remain the sole property of the state, indicating that
the Soviets would not take the route of the Romanians in permitting
joint ventures with foreign capital participation.

II. DEFINmONS

Although the number of East-West industrial cooperation arrange-
ments has grown rapidly in recent years-there are perhaps more
than 1,000 such arrangements in existence-their variety and dynamic,
evolutionary character have made the permanent establishment of any
internationally agreed definitions extremely difficult.

For purposes of this paper industrial cooperation will denote agree-
ments between enterprises belonging to different economic systems
which go beyond traditional export/import operations based on mone-
tary settlement and include set reciprocal product/service flows ex-
tending over a number of years.

In order to analyze available data on industrial cooperation ar-
rangements, they can be ranked and classified according to the degree
of complexity which characterizes the relationship between the part-
ners. The complexity of a given relationship may be examined in
several dimensions, including the division of mutual responsibility;
apportionment of risk, management rights and profits; provisions for
repayment and income realization; and expected life cycle/term of
the agreement.

The nearest approximation of internationally-agreed definitions
has been provided by the United Nations Economic Commission for

' Proceedings of the 25th CPSIU Congress, Foreign Broadcast Information Service,
Vol. VII, P. 8-9.

2 Proceedings of the 25th CPSU Congress, Foreign Broadcast Information Service,
Vol. I. p. 16-18.



770

Europe,8 which recognizes six general classes of industrial cooperation
arrangements, roughly in ascending order of complexity.

Licensing with payment in resultant product;
Supply of complete plants or product lines with payment in

resultant product (turnkey arrangements);
Coproduction and specialization;
Subcontracting;
Joint ventures; and
Joint tendering or joint projects.

Although joint ventures involving equity participation are still not
permitted in the Soviet Union, Soviet enterprises have participated in
the five other forms of industrial cooperation, and these are examined
in the following section.

A. Licensing With Payment in Product .- May include licenses
granted by a Western partner for complete products or components,
partial or full payment for which would be made in finished products
or components manufactured under the license. -It may also refer to a
package of licenses, know-how and specified parts (supplied in dimin-,
ishing percentages of the final product). These too would be repaid in
complete products and/or components.

B. Turnkey WTith Payment in Product.-Involves a longer term,
more substantive relationship between the partners than is characteris-
tic of traditional turnkey contracts, in that the Western partner is
normally committed to provide a complete facility, including train-
ing, technical assistance in achieving targeted production goals and,
in some instances, technology updates as well. The greater involvement
of the Western partner has the major advantage of familiarizing -So-
viet enterprises with Western management systems and, to the extent
that it permits an acceptable level of quality control, also contributes
to the Western partner's willingness to accept plant output in payment.

Soviet participation in this form of industrial cooperation has been
most prominent in the development/exploitation of natural resources,
whereby the Western partner may supply plant and/or equipment as
well as technical services in exchange for a guaranteed share of the
output, at agreed prices, for a predetermined period of time.

C. Coproduction and Specialization.-Each partner to this type ar-
rangement specializes either in the production of certain parts of the
final product-which is then assembled by one of the partners or 'both,
each to meet the requirements of its assigned market area-or in the
production of a limited number of items in the manufacturing pro-
gram, which are then exchanged to complete each partner's range of
products.

Within this general framework, several variations may be possible,
depending on the source of manufacturing technology. Cooperative
marketing arrangements for placement of joint or complementary
products are typically included.

According to the ECE this is the most prevalent form of East-West
industrial cooperation, accounting for over a third of all agreements

aThe United Nations Economic Commission for Europe, Committee on the Development
of Trade, has conducted a major part of the research In the field of East-West Industrial
cooperation. Much of the quantitative data In this paper Is derived from two studies:
"Analytical Report on Industrial Cooperation Among ECE Countries," Geneva, 1973;'
and "Preparations for the Second Meeting of Experts on Industrial Cooperation," Geneva,
1975.
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in manufacturing and approximately half of those in the transport
and mechanical engineering sectors.

D. Subcontracting.-Derives principally from the presumed lower
wage costs prevailing in the socialist partner states and, particularly
in those instances where government-backed export credits can be ob-
tained, from favorable relative capital costs as well. Sub-contracting
may occur merely as the mechanism for product delivery in the con-
text of a larger industrial cooperation agreement, such as a turnkey
project, or may serve as a supplement to the Western partner's pro-
duction capability over the short/long term. In the latter instance it is
clearly the form most vulnerable to business cycle changes in the West.

E. Joint Tendering or Joint Projects.-Involves collaboration in a
third country-most frequently on engineering projects-with a high
degree of complexity in the division of responsibility between the part-
ners. It may also serve as a mechanism for joint venture arrangements
which would otherwise not be permitted under Soviet law.

In addition to the 'foregoing generally recognized types of industrial
cooperation arrangements, the Soviets also participate extensively in
framework agreements for scientific and technological cooperation
which might be classed as nascent or borderline industrial cooperation
arrangements. Although such protocol or umbrella agreements are not,
strictly speaking, industrial cooperation arrangements, since they are
actually generalized agreements to agree rather than specifications of
projects, they are instructive since they indicate areas in which Soviet
authorities apparently feel cooperation with a Western enterprise may
be desirable and are therefore probably predictive of future coopera-
tion arrangements.'

III. SOVIET PARTICIPATION IN INDUSTRIAL COOPERATION
ARRANGEMENTS

Based on the foregoing understanding of the nature of East-West
industrial cooperation, it is estimated that the Soviets have concluded
over 160 such arrangements with Western enterprises (in addition to
well over 200 scientific and technical cooperation arrangements).5

Although this number would appear to be unexpectedly small in
relation to a universe of some 1,000 such arrangements for CEMA
as a whole, it should be viewed in light of the following considerations:

The Soviet's relatively late start in the industrial cooperation.
area. Other nations of Eastern Europe specifically Hungary, Ro-
mania and Poland have pioneered the development of industrial co-
operation arrangements with the West and generally have a much
wider range of agreements to their credit (Hungary alone has con-
cluded more than 300 ICs with Western enterprises) .6

The Soviet Union's belated endorsement of industrial cooperation
with the West can probably be attributed to its relative ideological
conservatism, absence of a current-generation heritage of close, nor-
malized industrial relations with the West, a generally lower depend-

'For a further analysis of Soviet agreements for scientific and technological cooperation,
see Lawrence Theriot, "II.S. Governmental and Private Industry Cooperation With the
Soviet Union In the Fields of Science and Technology." (See p. 741 In this volume.)

i Business International "Eastern Europe Reports," Dec. 13, 1974.
6 United Nations Economic Commission for Europe. Committee on the Development of

Trade. "Preparations for the Second Meeting of Experts on Industrial Cooperation,"
Geneva. 1975.
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ence on foreign trade and relatively less critical hard currency reserve
position.

The large scale of Soviet industrial cooperation projects. Although
small in numbers, Soviet industrial cooperation agreements dwarf
figures for any other country in terms of value. From this perspective,
the dollar value of industrial cooperation in the Soviet Union far ex-
ceeds the comparable figure for Eastern Europe combined.

In addition, projects of the size and complexity of the Siberian gas
program place heavy strains on the ability of the rest of the economy
to provide required support. In terms of manpower, management ca-
pabilities and other inputs, the number of very large cooperation proj-
ects which the Soviets can undertake at any one time is thus severely
resource-limited.

The following section analyzes Soviet industrial cooperation agree-
ments by type of contract, significance for major sectors of the Soviet
economy and most important Western partner states.

Distribution by type of agreement-There is a distinct difference
between the pattern of industrial cooperation characteristic of East-
ern Europe as a group and that characteristic of the Soviet Union.
In general terms, Soviet industrial cooperation projects are concen-
trated most heavily in turnkey projects and involve the processing of
raw materials and industrial supplies. Eastern European agreements,
on the whole include a higher percentage of coproduction and licens-
ing arrangements, and a commodity structure more heavily weighted
toward finished products.

TABLE 1.-U.S.S.R.: DISTRIBUTION OF INDUSTRIAL COOPERATION AGREEMENTS BY TYPE OF AGREEMENT.
COMPARISON WITH CEMA, 1975

Percent of total agreements
Type of Agreement U.S.S.R. CEMA

Ucenoing with payment In product -- 26.1Turkey---- -- - - -- - - -- -- -- - --- - - -- 56.6 21.7Co.roduc- --n fnd specialization- 34.8 33.3S u --------------------------------------------------------- 4.3 6.8Joint venture -2.9
Joint tendering -4.3 9. 2

Total -- 100.0 100.0

Source: Economic Commission for Europe, Committee on the Development of Trade, "Preparations for the SecondMeeting of Experts on Industrial Cooperation, 26, August 1975."
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TABLE 2.-U.S.S.R.: MAJOR TURNKEY PROJECTS, NATIONALITY OF WESTERN PARTICIPANT AND DESCRIPTION
OF PROJECT/COMPENSATING PROJECT FLOWS. 1976

Partner/country Project
Value

(millions) Soviet product payment

France -Gas field equipment -$ 250.0 Natural gas.
Austria -Large diameter pipe -400.0 Do.
Italy -do -190.0 Do.
Finland - Pipe -NA Do.
West Germany - Large diameter pipe -1, 500.0 Do.
France, Austria, West Large diameter pipe and equipment -900.0 Do.

Germany.
Japan -Forestry handling equipment -163.0 Timber products.

Do -Wood chip plant -45.0 Wood chips and pulp.
Do -Forestry handling equipment -500.0 Timber products.

France -Pulp paper complex -60.0 Wood pulp.
United Kingdom - Shoes -3.2 Food products, toys.
West Germany - Polyethylene plant -39.0 Polyethylene.

Do - do -61.0 Do.
France -Styrene/polystyrene -100.0 Polystyrene.
Italy -Chemical plants (7) -600.0 Ammonia.
United Kingdom/ Polyethylene plant - 50.0 Polyethylene.

United States.
France -Ammonia plants (4) -220.0 Ammonia.
Italy -Chemical plants (6) 670. 0 Chemical products.
United States - Ammonia plants (4) 200.0+ Ammonia.

Do -Fertilizer storage and handling facilities - 100.0 Do.
France -Ammonia pipeline -200.0 Ammonia.
United States - do -100.0 Do.
Italy -Surface active detergent plant -NA Organicchemicals,surface-active

detergents.
Do -Polypropylene -100-130. 0 Chemical intermediates.

United States - Equipment, cola concentrates -NA Vodka.
Japan -Oil exploration -150-250.0 Oil and gas.
Italy -Large diameter pipe -1, 500.0 Scrap metal, coal, iron ore.
Japan -Coal development equipment -450.0 Coal.
West Germany - Steel complex -1,200.0 Pellets, steel products.
France -Aluminum refinery -1,000.0 Aluminum.
West Germany - Ethylene, oxide/glycol plant- 80.0 Related products.

Source: Central Intelligence Agency, February 1976.

Table 1 shows the distribution of Soviet industrial cooperation
agreements by type, and compares this with average figures for the
CEINIA region as a whole.

As indicated in the table, of the 160 Soviet industrial cooperation
agreements with the West, some 56 percent, or perhaps 90 agreements
are turnkey projects of the complex type involving close cooperation
with the Western partner and return payment in resultant product
flows.

Table 2 lists some of the major Soviet turnkey projects, the na-
tionality of the Western participant and the commodity composition
of return product flows.

The Soviet emphasis on large scale turnkey type projects is well
suited to the achievement of current development objectives. Among
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these, accelerated oil and gas production from Siberian deposits; ma-
jor technological improvements in domestic production of special
steels, computers, cars and trucks; and the achievement of a significant
breakthrough in livestock production all will require substantial and
continuing inputs of Western technology, equipment, management
skills and marketing capability. The turnkey approach, as developed
in the Soviet context, is probably the most efficient of the industrial
cooperation instruments for effectively importing these resources.

Ranking behind turnkey agreements, coproduction with specializa-
tion by the partners accounts for an additional 35 percent of Soviet
industrial cooperation projects, or an estimated 56 agreements. Vir-
tually all of these involve specialization at the component level, with
assembly by both partners for marketing within assigned areas. Under
most agreements, the Western participant maintains unique or prin-
cipal access to Western hard currency markets; Soviet participation
is normally limited to the CEMA regional market and perhaps, some
designated third-world areas as well. The fact that the U.S.S.R. ranks
behind several East European countries in the percent of industrial
cooperation agreements in this category (comparable figures are 44.1
percent for Hungary and 37.5 percent for Poland)7 may indicate a
lower level of acceptability for Soviet manufactured components
among potential partner enterprises in the West.

Joint projects or joint tendering in third countries accounts for ap-
proximately 9.2 percent of Soviet industrial cooperation agreements or
some 15 projects. For the most part, these involve joint banking and
marketing companies, (which may be established as joint ventures)
but may also include some construction projects in third countries.
Table 3 provides a listing of Soviet marketing companies in the West.

T UNEICE, op. cit., p. 5.

TABLE 3.-U.S.S.R.: JOINT MARKETING COMPANIES IN THE WEST IDENTIFIED BY PARTNER COUNTRY AND
PRODUCT, 1975

Partner country Enterprise name Soviet product

Belgium --- Belso - Foodstuffs.
Nafa-B - Petroleum and products.
Scalda-Volga -Automobiles and parts.
Almax -_ Diamonds

Canada … Belarus -Tractors and agricultural equipment.
Finland -- Koneisto -Machinery.

Konelsa Automobiles, tractors; trucks.
Kokia _ __- __-- __-- ___--_
Finn-Eloro _

France Actif-Auto … Agricultural and road building machinery.
Russebois Paper and timber.
Slava Optical, watches, and measuring instruments.
Sogo … Chemicals and photographic products.
Stankofrance - Machine tools,
Gisofra - General trading.

FRG Neo Type - Printing machinery.
Techmashexport -Chemical, textile, pulp paper, electronics equipment.

Italy … _Stanitaliana -Machine tools.
Netherlands - East-West Agencies - Photographic and optical equipment.

Elorg Computers
Norway_ ..Koseisto Macihinery of all types,

Konela Norge Automobiles.
Sweden Matreco -Automobiles.
United Kingdom Technical and optical equipment - Photographic equipment, microscopes, radios,

Nafta (BG) -Petroleum products.
UMO Plant -Road'construction and earth moving equipment,
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Although the number of joint construction projects in third coun-
tries is not substantial, there does appear to be serious Soviet interest
in this area, and the State Committee for Foreign Economic Relations
has indicated a particular interest in cooperating with U.S. firms on
such projects.

Licensing with payment in product continues to be one of the main
forms of industrial cooperation in almost all countries (accounting
for 62.5 percent of agreements in Bulgaria; 35.7 percent in Czecho-
slovakia; 25 percent in Poland; and 22.9 percent in Romania)." Com-
parable figures for the Soviet Union are'difficult to obtain.

Reverse licensing of Soviet technology into the U.S. typically has not
included provisions for payment in product, since the Soviet licensor
will normally seek to maximize hard currency earnings by insisting
on monetary settlement.

Distribution by industry-Table 4 shows the industry distribution
of Soviet industrial cooperation 'agreements, compared with figures for
Eastern Europe.

TABLE 4.-U.S.S.R.: DISTRIBUTION OF INDUSTRIAL COOPERATION ARRANGEMENTS BY INDUSTRY, WITH
COMPARISON FOR EASTERN EUROPE

Percent of agreements

Eastern
Industry U.S.S.R. Europe

Chemicals - - - -31.8 13.5
Transport equipment _ _--- - - 13.6 15.0
Machine tools- _ _ _------------- 9.1 5.7
Mechanical engineering (excluding machine tools)._.. .. … 4.6 30.0
Electrical engineering and electronics --- - - 18.2 11.6
Other _ _------- ---- 22.7 24.2

Total - - 100.0 100.0

Source: Economic Commission for Europe, Committee on the Development of Trade, "Preparations for the Second
Meeting of Experts on Industrial Cooperation," 1975.

As indicated in the table, the chemical industry, with an estimated
32 percent of all Soviet agreements, or approximately 51 projects, oc-
cupies first place, followed at some distance by electrical engineering
and electronics. The predominance of the chemical industry is under-
standable in view of the Soviet Union's relative natural resource en-
dowment and is reflected in the heavy percentage of industrial supplies
and materials comprising Soviet exports associated with industrial
cooperation projects. It is also consistent with the ECE observation 9
that there is an affinity between certain forms of cooperation and in-
dustrial sectors and particularly between turnkey projects and the
chemical industry.

The Soviet data also differ sharply from those for the rest of Eastern
Europe in the relatively low percentage of industrial cooperation ar-
rangements in the mechanical engineering sector. Although the ag-
gregate figure for Eastern Europe as a whole is 30 percent (vice 4 per-
cent for the Soviet Union) the difference may be even greater when
compared with individual Eastern European countries, where the fig-
urges range between 30 percent and 50 percent of total contracts.10

UNECE, loc. et.9 UNECE, op. cit, p. 5.
0 UNECE, lo. cit
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The "affinity" analysis applied by the ECE would also appear to ex-
plain these figures. It has been noted that agreements in the mechanical
engineering sector most commonly (in some 30 percent of cases) 11
involve licensing agreements. The low share of licensing agreements
thus corresponds to the low share for mechanical engineering.

By the end of the current 1976-S80 Plan period, but probably not be-
fore, the industry distribution of Soviet industrial cooperation ar-
rangements can be expected to diversify away from heavy reliance on
the chemical industry into such fields as transport equipment, machine
tools and electronics. Further, the relatively recent decision to pursue
an agribusiness approach to problems of agricultural efficiency may
well produce an upsurge in the number of industrial cooperation agree-
ments in this area as well.

A. Distribution by Major Western Partner.-The F.R.G. with a
long-standing tradition of industrial relations with the nonmarket
economies, is the leading Western partner in East West industrial co-
operation agreements as a whole and with the Soviet Union in partic-
ular.

Although German firms are actively involved with Soviet organiza-
tions in all sectors, their presence is strongly felt in the chemical in-
dustry where the major West German chemiical comrpanies take large
quantities of feedstock as compensation product. West Germany's
Salzgitter, for example, has built four synthetic fiber plants in the
U.S.S.R. over the past decade,. and in exchange has purchased more
than $100 million in Soviet products, mainly materials and fuels.

Although specific data on the relative ranking of other Soviet part-
ners in the Industrialized West are not available, the listing provided in
Table 2 indicates that France, the U.K., Italy, and Austria are rela-
tively active in large scale turnkey type arrangements.

Due to its location and high degree of dependence on imported raw
materials, Japan is one of the most active Western participants in
Soviet industrial cooperation arrangements-ranging from Sakhalin
oil through timber and consumer air conditioning units. Japan-
ese/Soviet resource development projects alone could probably be
valued at more than $2 billion.

Finland's special relationship to the Soviet Union is also reflected
in the relatively large number of industrial cooperation agreements,
most of them in the raw materials area, which involve Finnish enter-
prises. Finland probably also exceeds any other Western partner in the
number of joint projects most of them marketing enterprises for Soviet
products.

Of the major nations of the Industrialized West, the United States
probably ranks last in terms of the number of industrial cooperation
agreements with the U.S.S.R. 12

B. Distribution by Type of Agreement.-Table 5 shows U:S. indus-
trial cooperation agreements with the Soviet Union (concluded or
under serious negotiation) broken down by type of agreement and size

u Ibid.
12 In terms of numbers of agreements, Paul Marer, "The U.S. Perspective on East-West

Industrial Cooperation." (inpublished). International Development Research Center.
Indiana University, has estimated that for CEMA as a whole, combined Western Europe
probably has seven or eight times as many industrial cooperation agreements as the
United States. The UNECE, op. cit., p. 5, estimates that as much as 7.7 percent of total
East-West industrial cooperation agreements involve U.S. participation.
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of participating firm. Based on a Winter 1975 sampling by the Inter-
national Development Research Center of Indiana University, there.
were approximately 96 such agreements in force and an additional 70
under negotiation.

The table conforms to the previous observations based on European
data in yielding a high proportion of turnkey agreements: of 96 total
signed agreements, slightly more than 75 percent involved turnkey
projects.

Although a juxtaposition of the columns showing completed agree-
ments and those under negotiation suggests little change in the rate
of U.S. industrial cooperation with the U.S.S.R. there is a suggestion
that the pattern may be changing, with a noticeable increase in
potential licensing activity.

The table also indicates that industrial cooperation with the Soviet
Union is largely the preserve of the largest U.S. companies: 105 of the
166 or almost two-thirds of the agreements either in force or under
negotiation involve Fortune 500 firms. In most instances, these are
multinational companies.

TABLE 5.-UNITED STATES: INDUSTRIAL COOPERATION AGREEMENTS WITH THE U.S.S.R.: DISTRIBUTION BY
TYPE OF AGREEMENT, BREAKDOWN BY FIRM SIZE, 1975

Agreements concluded I Agreements under negotiation I

Fortune 500 Fortune 500
Type of agreement firms Other All firms firms Other All firms

Lice-sing with payment in product - - 5 1 6 1 2 3
Indirect I-1------ ------------ I --------------I.-----------------

Licensing payment not specified 3 2 5 17 4 21
Turnkey -43 31 74 24 15 39
Subcontracting -3 1 4 1 I
Coproduction 3 3 6 4 1 5
Joint venture ----- 1

Total -58 38 96 47 23 70

X As of fall 1974 to winter 1975.
a Through a European subsidiary.
a Located in a 3d country.

Source: "The U.S. Perspective on East West Industrial Cooperation," Paul Marer et al., International Development
Research Center, Indiana University, 1975 (unpublished).

The predominance of larger, multinational companies in this group
is understandable in view of the magnitude of Soviet industrial coop-
eration projects, which generally require substantial capital outlays
as well as important inputs of skilled manpower. An investment of
this magnitude would place severe strains on all but the very largest
companies.

Futrther, althougih small and medium-sized macllinery producers
might be interested in supplying equipment for Soviet projects, they
normally do not have the capability of marketing resultant product,
which requires the combined financing and distribution skills of a
multinational enterprise.

Distribution by industry-Table 6 shows the distribution of U.S.
industrial cooperation agreements with the Soviet Union by SIC
category. According to the Indiana University census 13 non-electrical

' "The U.S. Perspecttve on Enst-West Industrial Cooperation," International Develop-
ment Research Center, Indiana University, Paul Marer et al. (unpublished) October 1975.
Chapter 4, p. 17.

7T-720-76--752
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machinery accounts for some 48 agreements; electrical equipment, 13;
electronic components and accessories, 9; instruments, 11; and trans-
portation equipment 8. The distribution of agreements under nego-
tiation is not substantially different.

TABLE 6.-UNITED STATES: INDUSTRIAL COOPERATION AGREEMENTS WITH U.S.S.R.: DISTRIBUTION BY SIC
CATEGORY, 19751

SIC No. Industrial classification Fortune 500 Other All firms

011 Field crops I 1 2
012 Fruits, tree nuts and vegetables … I-------------- I
100 Metal mining - 22
130 Oil and gas extraction --- 9 2 11
151 General building contractors 3- 3
179 Miscellaneous trade contractors -12 9 21
200 Food and kindred products 5 1 6
211 Cigarettes - - 2 1 3
220 Textile mill products - -------------- 1
240 Lumber and wood products I
260 Paper and allied products -2 2 4
270 Printing and publishing ------------------- 1 1
281 Industrial chemicals -- -------------------- 16 4 20
282 Plastics and synthetics -3 3
283 Drugs -3 1 4
284 Toilet goods -2 1 3
286 Gum and wood chemicals- I
287 Agricultural chemicals ----- 4------------ 4
290 Petroleum and coal products -6 2 8
300 Rubber and plastics- I-
320 Stone, clay and glass products -3 3
330 Primary metal industry- 8 8
340 Fabricated metal products -5 5
350 Machinery except electric -32 16 48

360/366 Electrical equipment -12 1 13
367 Electronic components and accessories -9 9
370 Transport equipment -- 2 7
380 Instruments, et cetera- 9 2 11
450 Air transport- 4-------------- 4
490 Electricity, gas, et cetera…1 1 2
701 Hotels ---------------------- I 2
730 Miscellaneous business services 1 4 5
790 Recreation- 1----------------- I--------------
891 Engineering and architectural services - 3 3 6

Industry not specfied -4 9 13

Total number of projects -175 63 238

X Numbers may not compare with table 5 due to: double counting of projects involving more than one industry
Inclusion of S. & T. Agreements, straight licensing.

Source: 'The U.S. Perspective on East-West Industrial Cooperation," Paul Marer, et al., International Development
Research Center, Indiana University, 1975. Unpublished.

Table 7 shows the distribution of US industrial cooperation agree-
ments with the Soviet Union by branch of industry as compared with
the relevant figures derived by the ECE on the basis of Western Euro-
pean experience.

A comparison of the two sides indicates a very large proportion of
U.S. agreements in the "other" category. These would include food
processing projects, the oil and gas deals, and metal products.

The West Europeans (principally the West Germans) have a rela-
tively heavier proportion of agreements in chemicals. Other areas
where the West Europeans exceed the U.S. are transport equipment
(the Fiat and Renault agreements, for example) and electrical engi-
neering and electronics. The West European lead in this latter area
may be attributable in part to a relatively less stringent position re-
garding export controls, an important factor in the electronics sector.
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TABLE 7.-U.S. INDUSTRIAL COOPERATION AGREEMENTS WITH THE U.S.S.R.: DISTRIBUTION BY INDUSTRY COM.
PARISON WITH WESTERN EUROPE, 1975

United States

Number of Western Europe
Sector agreements Percent (percent)

Chemicals -15 18 32
Transport equipment---------------------------------------------- 2 2 14
Machine tools 5 6 9
Mechanical Engineering-. 13 15 5
Electrical engineering and electronics -4 5 18
Other … 45 24 23

Total ------------------------------------------- 84 100 10

Source: "The U.S. Perspective on East-West Industrial Cooperation," Paul Marer et al International Development
Research Center, Indiana University, 1976. Economic Commission for Europe Committee an the Development of Trade,
'Preparations for the Second Meeting of Experts on Industrial Cooperation," Aug. 26, 1975.

When U.S. agreements are analyzed according to Soviet end-use it
appears that some 50 percent of U.S. projects are investment
oriented: '4 30 percent intermediate industrial and only 12 percent
consumer oriented. Using agreements under negotiation as a possible
guide to the future, there does not appear to be a significant shift in
the pattern, except for a slight decline in the share of investment
oriented activity to 44 percent.

This pattern differs from that which typifies U.S. industrial coopera-
tion arrangements with Eastern Europe: whereas in the U.S.S.R. one
out of nine projects is consumer oriented, in Eastern Europe it is
approximately one out of five. This is explainable in terms of the
relatively higher priority ascribed to the consumer sector in Eastern
Europe and, in some instances (such as Czechoslovakian crystal,
Romanian glass, or Hungarian porcelain) the greater acceptability
of East European consumer products in Western markets.

Although a relatively late entry to East-West industrial coopera-
tion, the U.S. possesses competitive advantages in terms of technology,
marketing capability and systems management performance which
suggest a very significant potential for future industrial cooperation
with the Soviet Union. Realization of this potential may well depend
on evolving Soviet and U.S. policies regarding East-West trade in
general and the implementation of CSCE undertakings 15 regarding
the facilitation of industrial cooperation in particular.

IV. MAIN DIRECTIONS OF SOVIET POLICY REGARDING INDUSTRIAL
COOPE RAT ION

Although the broad concept of industrial cooperation with the
;Test has been endorsd by Soviet authorities, the preferred mode of

such cooperation has been defined to meet Soviet requirements rather
specifically as follows:

Contracts involving large sums that extend over lengthy periods and which
are signed with a firm or group of firms in the capitalist countries, usually on

14 The Indlana University study (op. cit., p. 19) establishes the following classification:
Investment oriented-projects targeted to build general industrial capacity; Intermedlate
industrial-sectors producing general purpose items, consumer oriented-projects (includ-
lnr agriculture and the building of Industrial capacity) to produce consumer goods.

1o Conference on Security and Cooneration in Europe: Final Act, Helsinki. 1975. Coonera-
tion in the Field of Economics, of Science and Technology and of the Environment, No. 2,
P. 93.



.780

long term credit, for machines, equipment, development or construction of a
project (natural resource or industrial enterprises). Credits are reimbursed by
the .pliv ry _ .o. _. __. . _ -Pr

Industrial cooperation with enterprises in the West will have the
following characteristics:

The project is one with a major impact on the Soviet economy.
The cost is norimally sib§tantial.
The agreement covers a long (10-15 year) period.
Equipment requirements for the project are normally purchased

on long-term credit.
Credits are reimbursed at least in part by the delivery of output

from the project.
Export sales of the product continue after repayment of the

original investment.
There is thus a. fundamental difference between industrial

cooperation arrangements of this type and earlier forms of commercial
interaction. The new mechanism creates a qualitatively different
relationship between Soviet enterprises and Western partners which
encompasses several aspects of the undertaking and which is of rela-
tively long duration. (For example, where provisions for technology
update are included, the cooperation activity may extend over several
"generations" of the given technology).

Major features of industrial cooperation arrangements which in-
volve potentially significant issues in terms of Soviet policy toward
future East-West industrial relations include: Compensation aspects;
commodity composition; role of the Western partner; multilateral
relationships; and administrative reform.

Compensation aspects-by Soviet definition, the compensation prin-
ciple involves repayment through the export of product resultant
from the industrial cooperation project; payment in non-resultant
product is barter.

According to Deputy Foreign Trade Minister Sushkov 17 industrial
cooperation arrangements will typically provide for Soviet exports
of the resultant product amounting to some 20-30 percent of plant
output, extending over some 10 to 15 years.

Variations outside this range may often be related to the priority
attached to the project and to its status in the plan. For those proj-
ects which have lower priority or for which there has been no foreign
exchange allocation made in the annual import plan, there may be
a requirement to place a higher portion of plant output via the
compensation mechanism.

The usefulness of the compensation mechanism for Soviet planners
is twofold:

It reduces the requirement to generate foreign exchange from other
sources by the amount of the product repayment. Given the extremely
tight Soviet hard currency situation in recent years, this may well be
the most important feature of compensation arrangements. Such
agreements may also serve to generate a substantial volume of addi-

16 A. Belov. "Agreements on Large Scale Compensatory Projects with Firms In the
Capitalist Countries" U.S.-U.S.S.R. Trade and Economic Council Journal, No. 3. 1976.
pp. 4-51. Mr. Belov Is Deputy Chief of the Treaty and Law Department, U.S.S.R. Ministry
of Foreign Trade.

Am V. H. Siishkov. "Trade and Economic Cooperation with Capitalist Countries In the
Construction of Large Industrial Projects in the U.S.S.R.," U.S.-U.S.S.R. Trade Deputy
Minister. U.S.S.R. Ministry of Foreign Trade.
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tive foreign exchange: It has been estimated '8 that realization of
various compensation arrangements under discussion would return to
the Soviets an additional $6 billion in hard currency earnings by 1985.

Indeed, many industrial cooperation projects undertaken on a com-
pensation basis could not be undertaken otherwise, due to the scarcity
of hard currency resources and the general reluctance of Soviet fi-
nancial managers to assume substantial hard currency debt even in
instances where there is a reasonable expectation that the project will
generate sufficient hard currency income without reliance on compen-
sation provisions. In this respect, compensation arrangements repre.
sent a partial solution to the chronic problem of limited Soviet hard
currency resources and traditional Soviet conservatism regarding
foreign-held debt.

It establishes markets for Soviet products in the West. Given the
historically limited scale of Soviet participation in Western markets
(particularly those involving technology-intensive products with a
requirement for servicing, user training and other forms of customer
support) the establishment of long-term markets in the West for
Soviet products has proven extremely difficult: Under a compensation
arrangement, however, the Western participant, who will normally
have a previously-established position in the market for the product,
assumes the marketing task. To the extent that deliveries of Soviet
products to the Western participant and/or other customers in the
W"est continue beyond the time required to finance the original under-
taking (and this is the Soviet objective) compensation arrangements
enhance the foreign exchange earning capacity of the project as a
whole.

Given the magnitude of most Soviet compensation projects, return
flows of product are substantial and can have a discernible impact
on the volume and composition of two-way trade flow. According to
the International Chamber of Commerce, the value of trade conducted
under such agreements is growing more rapidly than that of ordinary
commercial transactions.19

The two-way movement of equipment/raw materials under com-
pensation deals has come to represent a substantial share of the bi-
lateral trade between the Soviet Union and Japan, Italy, Austria, Fin-
land, France and the F.R.G. Moreover, when production begins to flow
under contracts already concluded, and particularly when Soviet deliv-
eries of natural gas to Germany, Italy. Austria, and France begin
on a large scale. the share of compensation arrangements in Soviet
total trade with these countries is certain to increase.

For Japan, large-scale projects in areas such as forest products and
coal have provided a solid basis for substantial sales of construction
and mining equipment. Further, recent expansion of the timber in-
dustry and the prospect of future deliveries of natural gas products
suggest that the compensation element in Soviet-Japanese trade will
continue to increase.

Is U.S.S.R.: Lonz Rance Prospects for Hard Currency Trade, Central Intelligence
Ave~ney. Jnnuarv 1975. p. 7.

15 East-West Industrial Cooperation Agreements, Report by the ICC Liaison Committee
with the Chambers of Commerce of Socialist Countries. The International Chamber of
Commerce. Paris. 1974. p. 9.
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Taking the Industrialized West 20 as a whole, it is estimated that as
much as 15 percent of 1975 contracts for export of machinery and
equipment to the Soviet Union, or as much as $615 million in
exports, could be attributed to compensation arrangements.

Because the U.S. participates in fewer compensation arrangements
with the Soviet Union, the impact on overall trade flows is not im-
mediately apparent. However, an analysis of contract data for 1975
indicates that as much as 17 percent of U.S. exports to the Soviet
Union or some $100 million in sales, can be associated with compen-
sation arrangements.

For the future, the Soviets have indicated that any major and stable
increment in U.S.-Soviet non-agricultural trade must be realized
through compensation arrangements. The North Star and Yakutia
natural gas projects, for example, would produce a sizeable increase
in trade turnover. Citing the $1 billion 20-year Occidental agreement
as an example, Deputy Minister Sushkov has estimated that perhaps
38 percent of U.S. Soviet trade in the 1976-80 period would be gov-
erned by compensation arrangements.2 Even assuming that this esti-
mate applies only to trade in machinery and equipment (and thus
excludes substantial shipments of agricultural commodities) it would
require markedly increased Soviet shipments toward the end of the
period to realize this figure.

Commodity composition-A second major directive of Soviet policy
regarding future industrial cooperation with the West is a restruc-
turing of the commodity composition of such arrangements away from
the present almost exclusive concentration on natural resources devel-
opment projects in the direction of more industrial projects producing
finished products. The principal product areas wherein the Soviets
would seek to enter Western markets via compensation arrangements
include automotive/transport equipment (airframes, trucks, tractors,
passenger automobiles, motorcycles and bicycles) and industrial ma-
chinery (especially machine tools and power generating equipment).
Soviet efforts (unsuccessful) to interest foreign firms on a compen-
sation basis in such projects as the Kamaz Truck plant, Cheboksari
tractor factory and the projected Siberian truck plant can be taken
as further evidence of Soviet intentions.

Soviet efforts to focus industrial cooperation projects in this direc-
tion would have an obvious impact on the pattern and composition
of compensation trade flows, and might also affect the willingness of
Western firms to participate in such ventures.

Impact on trade flows-A change in the commodity composition of
Soviet exports associated with industrial cooperation arrangements
which involve an increased proportion of industrial products would
raise the possibility of disruption to established market relationships
in the West and, consequently, some degree of concern by affected
Western governments. Faced with the ability of a centrally-directed
economy to shift resources and establish prices in pursuit of hard
currency earnings, Western governments may experience some con-
flict between a commitment to expanded East-West industrial coopera-
tion and the protection of domestic markets.

In terms of U.S. trade, virtually all Soviet compensation proposals
thus far considered by U.S. firms would provide raw and semi-proc-

20 Austria, Belgium-Luxembourg. Canada. Denmark. Prance. Italy, Japan, Netherlands,
Norway. Sweden. Switzerland. IUntted Kingdom, United States, West Germany.

= V. H. Sushkov, op. clt, p. 8.
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essed products such as mineral fertilizers, chemicals, fuels, cellulose,
steel and aluminum bars and shapes. The potential for disruption of
domestic markets associated with imports of Soviet compensation
products would therefore probably be relatively small so long as they
remained concentrated in these areas. To the extent that such products
are already being imported from other sources, the inflow of Soviet
products will not adversely affect the U.S. trade balance. (Indeed, to
the extent that compensation products are discounted vis a vis pre-
vailing world market prices-a common practice-there may be a
positive return to the U.S. in terms of trade.)

Neither do compensation arrangements already concluded or cur-
rently under discussion involve products which the U.S. exports in
any appreciable quantity. The impact on U.S. sales to third markets
therefore will probably be minimal.

Even given a change in the commodity composition of Soviet com-
pensation projects, it is unlikely that the general conclusions of this;
analysis would change in any substantial way, principally because it
is unlikely that Soviet industrial products would approach th6 level of
technology, service and other quality features which would make them
competitive with the major U.S. export products (although there may
be some effects on individual products where these considerations dbo
not apply.)

Participation by Western partners-A change in the commodity
composition of Soviet exports on a compensation basis might affect
the present interest of Western countries in participating in such ar-
rangements.

Particularly for Western European and Japanese partners, access
to Soviet raw materials supplies is a major motivation for participa-
tion in Soviet industrial cooperation ventures. The worldwide shortage
of several basic industrial raw materials has in fact placed a premium
on such arrangements which provide guaranteed long term supply and
some element of predictability in pricing.

Additionally, several of the projects currently being undertaken on
a compensation basis (e.g. chemicals) are those which probably could

not be undertaken in the West for either energy or environmental
reasons. The Soviet Union, with presumably more abundant energy
resources and less stringent environmental controls may be viewed as
an attractive site for industrial cooperation ventures involving chemi-
cal plants, smelters, and refineries which are subject to increasingly
stringent regulation in the West. Shifting away from these industries
would thus eliminate an important motivation for Western firms to
enter industrial cooperation arrangements.

A strong Soviet push for cooperation (and export of product on a
compensation basis) in the industrial sector might also be less attrac-
tive to Western suppliers who, while willing to acquire raw materials
from the Soviet Union, may have some reluctance to provide tech-
nology which might permit a Soviet enterprise to become a potential
competitor in the finished products market. Further, whereas the
Wlestern firm will ordinarily have a demonstrated requirement for
specific raw materials, there may be no such need for the Soviet in-
dustrial product. On the contrary, in instances where there is an issue
of quality control or suitability, the Western supplier may find the re-
quirement to take a portion of payment in Soviet product unattractive.

Under these circumstances, a shift toward finished industrial prod-
ucts may require some alteration in the current format for industrial
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-cooperation which would provide additional incentives or enhanced
control capability to the Western partner.

Role of the Western partner-A change in the commodity composi-
tion of Soviet industrial cooperation projects would also serve to re-
enforce existing pressures shaping a new role for the Western partici-
pant in such ventures. Shifting the focus away from raw materials
and semi-processed goods will inevitably require a much closer rela-
tionship with the Western partner, including the possibility of down-
;:stream cooperation in such areas as marketing, spare parts and serv-
: icing.

At the same time, a move into finished industrial products would
:require direction of quality control by the Western partner, a function
which cannot be effectively exercised by non-Soviet personnel under
existing Soviet regulations. Before the Western participant could
direct any meaningful quality control, Soviet policies would have to
be altered to permit a management role for the Western enterprise.

Although the Brezhnev speech at the 25th Party Congress specifi-
cally indicated that joint ventures, or actual ownership by -the Western
partner, would not be permitted, there is evidence to suggest that re-
forms permitting some mode of non-equity participation by Western
partners (perhaps on a consultant basis) may be forthcoming.22

In a June 1973 speech, Brezhnev spoke of large-scale, long-term
economic cooperation with the West, apparently giving official sanc-
tion to serious consideration of appropriate forms of cooperation,
including joint ventures in third countries.

In September 1973 Deputy Chairman of the State Committee for
Science and Technology Gvishiani proposed cooperative arrangements
whereby a portion of output would return to the Western partner, who
would exercise authority for quality control and participate in man-
agement in an advisory or consultant status.

In 1974, the Soviet Academy of Sciences initiated research into the
advisability of permitting U.S.-Soviet joint ventures. The final report,
produced in 1975, reportedly recommended that current Soviet policies
be revised to permit such arrangements, but there has been no report
of official acceptance of the Academy's recommendation.

There is thus a pattern suggesting that new forms are being con-
sidered which, while stopping short of an equity or ownership posi-
tion for the Western partner, might provide a measure of participa-
tion which would approximate long term contractual arrangements
traditional in the West.

A major issue in any such reform. will undoubtedly be provision
of an appropriate definition of the Western partner's interest in the
enterprise after his original "investment" has been liquidated through
shipments of product. This might be accomplished through modifica-
tions to the pricing structure which would provide an agreed level of
profit for the Western participant, without explicitly identifying it
in the cooperation agreement.

The exercise of direct management control will also remain an issue,
and it is possible that some measure of quality control activity perhaps
in a consultant or advisory capacity. may be permitted.

Multilateral relationships-In its simplest form, an industrial co-
operation arrangement (with compensating product flows) can be

"' For a further analysis of potential Soviet reforms In this area, see Harold T. Berman,
"Joint Ventures Between United States Firms and Soviet Economic Organizations" Pre-
sentation delivered at Colloquium of the Harvard University Russian Research Center,
Oct. 31, 1974.



viewed as an attempt to carry the Soviet penchant for bilateralism
in trade to the enterprise level: imports from the Western partner
are mnatched, as nearly as possible, by return exports to the same firm.

However, the massive size of Soviet projects exceeds the resources of
many individual firms, with the result that it is becoming increasingly
necessary to establish project-oriented multinational consortia to man-
age Western participation. Additionally, the mechanics of financing
such projects and marketing the product (particularly of basic raw
materials for which a world market often exists) normally involves a
web of multinational relationships. Thus, although bilateralism may
remain a desideratum for Soviet foreign trade planners, the growing
size and complexity of major industrial cooperation projects may re-
sult in essentially multilateral trade patterns.

Administrative reform within the Soviet system-As currently
organized, the Soviet process for negotiation and implementation of
any given industrial cooperation agreement involves several poten-
tially overlapping organs of the Soviet bureaucracy.

Many proposals for specific industrial cooperation projects originate
with joint commissions established pursuant to intergovernmental
agreements on scientific, technical and economic cooperation. Once
accepted by both governments, however, the actual industrial coop-
*eration instrument is negotiated outside the commission framework
by the participating enterprises.

Although the State Committee for Science and Technology is desig-
nated as the focal point for all forms of technical cooperation with
the West, industrial cooperation agreements are frequently negotiated
by the appropriate FTO and/or industrial ministry. To the extent
that compensation elements are involved. Deputy Minister of Foreign
Trade Sushkov is also believed to exercise senior-level responsibility
and., for joint undertakings with Western firms in third countries, it
appears that the State Committee for Foreign Economic Relations
mav also become involved.

This fragmentation of decisionmaking regarding industrial co-
operation arrangements has been recognized as a contributing factor
in the relatively small number of Soviet industrial cooperation ven-
tures concluded to date and accounts in part for the extraordinarily
long lead time required for negotiation of large scale agreements.

At the enterprise level, the system provides substantial incentives
to facilitate or encourage industrial cooperation with the West, includ-
ing, privileged access to domestic raw materials, skilled labor and other
resources; and special bonuses for both management and workers in
firms which have acquired Western technology. For these reasons,
managers at the enterprise level have a vested interest in the timely
conclusion of industrial cooperation agreements which conflicts with
the bureaucratic delavs built into the current system.

Several of the East European countries have dealt with this problem
bv establishing a single authority (such as the Committee for Foreign
Economic Cooperation in Poland) with responsibility for the conclu-
sion of industrial cooperation agreements including the coordination
of imports of Western technology and the clearance of compensatory
product flows. It may well be that a similar reform of the Soviet
system will be required before the negotiation of industrial coopera-
tion agreements by Soviet enterprises can keep pace with development
plan requirements.
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I. INTRODUCTION

This paper reviews the state of our knowledge of the recent Soviet
import of Western technology. The review is confined to certain basic
economic questions. First. hvliat do we mean by technology transfer;
what forms does it take, and which of those forms are subject to West-
ern government policy ? Second, how can we characterise recent Soviet
policy on the acquisition of Western technology? Third, what is the
impact of imported Western technology on Soviet economic perform-
ance? The three central sections of the paper are devoted to these three
topics, in the order just given. In the final section some policy impli-
cations are briefly considered.

II. THE NATURE OF INTERNATIONAL TECHNOLOGY TRANSFER

11.1. Definitions

Economists writing about technology transfer have not yet settled
on an agreed terminology. It is probably best to follow the literature
on innovation and technical change in which the phrase 'technology
transfer' is used with no special transnational connotation. In this
literature a distinction is made between vertical transfer between
stages of the product cycle (e.g. going from applied research to devel-
opment and from development to production), and horizontal transfer,
meaning transfer between places or institutions at a given stage of the
product cycle. (Mansfield 1975 (b), p. 372).

(786)
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International technology transfer is then defined as a special case
of technology transfer, and one can distinguish between international
transfer which is purely horizontal (a chemical plant built in the
U.S.S.R. by a Western contractor, for example, which incorporates
processes already incorporated in plants built in the West).

The latter is often less conspicuous, but it is very important. When
Western research results or technical documentation are used in Soviet
development and design or a Western product is treated as a prototype
and 'reverse engineered (copied) for Soviet production, the interna-
tional transfer involved is a vertical one-even if it merely replicates
a vertical transfer that has already been effected in the West. It is
comimon knowledge that this has been a standard Soviet practice, and
Sutton has provided many detailed examples. (Sutton 1973).

If we consider all the forms of vertical as well as horizontal inter-
national technology transfer it is clear that we are looking at a more
or less universal phenomenon in which all countries are deeply in-
volved. And all industrial countries, at least. are in some degree donors
as well as recipients. Fundamentally, international technology transfer
occurs whenever production in one country benefits from technical
knowledge previously available only abroad.

The transfer of Western technology to the U.S.S.R. will be con-
sidered here on the basis of this very broad definition. The evidence
would be easier to assess if we confined ourselves exclusively to, say,
machinery and knowhow trade. But the danger of doing this is that
one loses sight of the many other ways in which the Soviet economy
acquires Western technology. These other channels have been and still
are of great importance, and they generally constitute alternatives
(though often only second best alternatives from the Soviet point of
view) to substantial trade.

The distinction between vertical and horizontal transfer has already
been made. In the remainder of this section I shall draw attention to
some other distinctions that are helpful in understanding and assessing
international technology transfer: first of all, the economic distinctions
between embodied and disembodied transfer and between different
levels or phases of transfer; secondly, a distinction of particular polit-
ical significance in East-West technology transfer between negotiable
and nonnegotitable channels of transfer. Finally in this section. I shall
note some of the general propositions that have been advanced about
the role of international technology transfer in economic growth.

The distinction between embodied and disembodied transfer is
analogous to that between embodied and disembodied technical change.
For our present purposes we can think of embodied transfer as the
transfer of technology embodied in products, especially machines. Dis-
embodied transfer will then refer to useful technical knowledge carried
by persons or documents. Embodied transfer, to be effective, usually
needs to be accompanied by some disembodied transfer. But the degree
of emphasis on one or the other has implications for the domestic R
and D sector. If a technology is transferred as know-how. blueprints,
etc. without the actual hardware that embodies that technology, a sub-
stantial contribution will probably be needed from the domestic R and
D sector before the new product can actually be produced or the new
process used. Buying in the necessary hardware (embodied diffusion)
will generally reduce the domestic R and D outputs required; but it
will usually have a higher balance-of-payments cost.
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In the Soviet case the mix of embodied and disembodied transfer
which the planners should choose is therefore likely to vary over time
and between sectors of the economy. It should depend on their assess-
ments of three things: the capabilities of their R and D sector in a
particular field, the balance of payments, and the prospects for product
payback in the industry being considered.

Another important distinction concerns the precise capability that
is transferred. This is the distinction between phases or levels of
transfer and is best illustrated by an example. Mineral fertilisers can
usually be most cost-effectively applied at planting time if they are
available as complex (polynutrient) granulated fertiliser. Time is then
saved in handling and application, and losses due to wind and rain
are less. A country which does not produce complex granular fer-
tiliser might increase its overall productivity by importing the product.
In the medium-term it might gain more by importing a plant to make
complex granular fertilisers (e.g. as a turnkey project). It would
gain still more if, along with the turnkey project, its technologists, en-
gineers and managers learnt how to reproduce similar plants without
further recourse to foreign suppliers.

These three different phases or levels of transfer are referred to by
Mansfield as material transfer, design transfer and capacity transfer,
respectively. (Mansfield 1975 (b) ) .1 These distinctions are useful be-
cause they help us to think more clearly about the impact of the
transfer process. Again, a progressively greater contribution will
generally be needed from domestic R and D as we move from material
to design to capacity transfer. Capacity transfer entails an ability to
diffuse an imported technology by indigenous effort. It will he argued
below that in the Soviet case 6ur assessment of their ability is crucial
to our assessment of the consequences of Soviet import of Western
technology.

It has already been pointed out that there are many different
channels of technology transfer. Not all of them can really be con-
trolled by governments. To discuss East-West policy coherently it is
important to be clear what is and what is not within the competence
of Western policy makers. Here the distinction between negotiable
and non-negotiable channels of transfer is useful.

On the one hand we have channels of transfer such as occasional
visits of scientists, technologists, technicians and managers; the perusal
of Western technical literature, including patents: industrial espion-
age, and the reverse engineering of single imported machines or
components. These all involve only small expenditures of foreign
currency and can be used even between two countries which are deal-
inr with one another 'at arm's length.' For practical purposes these
channels are bevond government control except in a war or an acute
international crisis. That is to say, thev could be significantly re-
duceri only by total blockade and the ending of diplomatic relations.
I have suggested elsewhere that it is useful to classify these as 'non-
negotiable' channels of transfer. (Hanson 1975 (b), p. 26).

Nfy own distinction between technology "acquisition" (material and design transfer)and technology "asslmilation" (capacity trnnsfpr) serves a similar purpose ({anson1975 (b)). Mansfield's terminology Is preferable, however, because It draws an additional
useful distinction and also flts more neatly Into the general terminology of the subject.
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On the other hand there are channels of transfer such as frequent
and regular visits by scientists, technologists, and others; the training
of managers and operatives abroad or by visitors from abroad; sub-
stantial imports, especially of machinery; license and know-how trade;
industrial cooperation, and direct foreign investment. These, in
contrast, can be termed 'negotiable' channels. They tend to require
'framework' commercial and other agreements between governments.
They also need a certain minimum of trust and amiability betweeen
governments-in the present case. that baffling political entity that
used to be called detente.

11.2. The Inmportance of Internationa2 Technology Transfer

Views on the importance of international technology transfer as a
determinant of international differences in productivity levels and
economic growth rates vary widely.

There is no doubt that in the early stages of the product cycle-
applied research and invention-there tends to be a great deal of
movement of people, ideas, documents, etc. across national boundaries
(Jewkes, Sawers and Stillerman (1969)). It is equally clear that in
the postwar world major successful innovations (first commercial
production of a new product or with the use of a new process) have
come predominantly in the United States, with a fair number also
coming from Western Europe, notably the United Kingdom and
West Germany (OECD (1970). If technical change is the major
source of economic growth that it is now generally thought to be, the
process of international technology transfer would therefore appear
to be of great importance to the growth of the world economy as a
whole and also to the growth of all national economies-with the
possible exception of the U.S. economy. This proposition should
perhaps be modified to allow for the possible importance of firm-
specific-and therefore often indigenous-minor adaptations and in-
cremental improvements of a basic technology).

Yet this commonsense observation tends to be neglected in the analy-
sis of the economic growth of particular countries. International trans-
fer certainly figures in much of the literature on the 'sources of growth'
and also in the literature on multinational companies. But it is prob-
ably fair to say that the analysis of national economic growth per-
formance tends to put more stress on investment and capital-forma-
tion, entrepreneurship and domestic innovation and diffusion as de-
terminants of national growth rates than on the international transfer
of technology.

The work of S. Gomulka is a striking exception (Gomulka 1971,
1973, 1974). In his model of international economic growth Gomulka
puts international technology gaps and technology transfer at the
centre of the stage (Gomulka 1971). He argues that the gap in general
technology level betrween any given country and the techmologically
most advanced country is a major determinant of international differ-
ences in growth. In his view the embodied and disembodied diffusion
of technology from the most advanced countries tends to be the major
determinant of technical change (and hence, in his model, of economic
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growth) in medium-developed countries. As he points out, it is the
medium-developed economies which tend to grow fastest, and he as-
cribes this to the powerful effect on them of diffusion from economies
at or near the world technology frontier. This powerful effect tends to
lessen, however, when the gap becomes very narrow.

On this view, a country's openness to the diffusion of advanced tech-
nology from abroad (once it has developed sufficiently to absorb such
technology) becomes a more important determinant of long-run growth
performance than the rate of capital formation or the size of the do-
mestic R and D sector.

It may be noted here a propos of the Soviet case, that Gomulka's
model of international economic growth does not include differences
of economic system as an independent variable. Indeed the differ-
ences in national economic growth rates over forty years or more, cited
in support of his approach, suggest that differences in level of develop-
ment are more powerful influences on long-run growth rates than dif-
ferences of economic system. However there is a good deal of evidence
of a micro-economic kind that in the past twenty years or so the Soviet
economic system has been technologically less dynamic than the capi-
talist West. (Amann and Davies (1974), Slama and Vogel (1976),
Sutton (1973) ). Insofar as this lack of dynamism shows up in the sort
of macro-economic evidence that Gomulka considers, it would be as-
cribed in his 1971 model to a relative lack of 'openness' to foreign tech-
nology. In this respect Gomulka's approach may fail to bring out im-
portant aspects of the Soviet experience in absorbing Western tech-
nology.

In later work Gomulka treats embodied diffusion in the form of
machinery trade as a key, and possibly dominant, form of international
technology transfer. (Gomulka 1973 and 1974). The share in domestic
investment of machinery imported from more advanced countries be-
comes in this work a major determinant of economic growth: it will
usually be possible to raise the growth rate in a medium-developed
country by increasing that share. (The present author, looking at So-
viet machinery imports from the West, also treated this share as sig-
nificant but -was inclined to attribute to it effects less powerful than
those posited in Gromulka's model (Hanson 1975 (b) ).

Work of a very different kind by Sutton, using an accumulation
of case-studies rather than a macroeconomic model, also treats the
transfer of technology as the major determinant of economic growth.
Here, however, the discussion is focussed exclusively on the particular
case of the transfer of Western technology to the U.S.S.R. (Sutton
1973, and two earlier volumes dealing with the period up to 1945).

Sutton argues that almost all civilian technical change in the USSR
and a good deal of military technology, too, is more or less directly
'borrowed' from the West and that significant domestic innovation,
at least in the civilian sphere, has been almost entirely absent. He
presents a great deal of detailed evidence for this. One great merit of
his case-studies for the 1945-1965 period is that they show the im-
portance of inconspicuous modes of transfer, particularly the reverse
engineering scaling-up of Western treated as prototypes.

He does not ask, however, 'whether Soviet experience is really very
different from that of other late-industrialising countries. (Gomulka's
work, of course, treats Soviet long-run productivity growth as funda-
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mentally similar to that of Japan or Italy, and explicable in the same
terms). If we consider Sutton's case-studies and Gomulka's interna-
tional macro-economic model together, we can draw from them a
useful general perspective on the Soviet acquisition and use of Western
technology.

First, the Soviet Union shares with other late-industrialising coun-
tries a pervasive utilization of technology developed in the most ad-
vanced countries. Second, the Soviet Union's political semi-isolation
from the West has led it to acquire and utilise American and West
European technology in ways rather different from those used by, say,
Japan. A predominant use of non-negotiable, disembodied transfer
was, at least until recently, only to be expected. That so much of Soviet
civilian R and D has been devoted to reverse engineering, modifying
and scaling-up Western products is therefore less of an indictment
of the Soviet economic system that Sutton suggests. Arguably, Soviet
civilian R and D has been performing an adaptive and imitative role
that was appropriate to the level of Soviet development, given the
absence of Western direct investment and the relatively low level of
trade with the West.

What matters now, so far as Western policy is concerned, is the pre-
cise role that negotiable technology transfer from the West plays in
Soviet growth strategy, the efficiency of Soviet institutions in imple-
menting that strategy, and the broader social consequences of negotia-
ble transfer. This raises first of all 'the question of what recent Soviet
policy has been-a question to which we now turn.

III. SOVIET POLICY

III.1. Soviet Technological levels

Soviet policymakers and planners seek Western technology for the
obvious reason that the U.S.S.R. is relatively backward in many areas.
It has long been common knowledge that there was an East-West
civilian technology gap. A systematic general picture of the extent
and nature of the Soviet problem, however, is only just beginning to
emerge from recent research. Soviet top policymakers themselves have
probably begun to grasp many aspects of the problem only over the
past fifteen years or so, and this is reflected in policy changes over
transfer from the West.

A recently-completed study by a Birmingham University team has
produced the following preliminary conclusion: "in most of the tech-
nologies we have studied there is no evidence of a substantial diminu-
tion of the technological gap between the U.S.S.R. and the West in the
past 15-20 years (early 1950's to around 1970), either at the proto-
type/commercial application stages or in the diffusion of advanced
technology." (Amann and Davies 1974, p. 10).2

The areas of civilian technology studied were reasonably representa-
tive; electric power transmission, chemicals, computers, iron and
steel, machine tools, motor vehicles, oil drilling and process control
instruments. The assessment of comparative levels was done primarily
by establishing the Soviet lead or lag (in years) at several different

' This Is a preliminary account of the study, which will be published In full in a forth-
coming book from Yale University Press.
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points of time between the early 1950's and early 1970's. Leads and
lags were assessed separately for different stages in the product cycle:
as far as possible, for research, prototype/pilot-piant.stage, first com-
mercial production and diffusion. Comparison was made with a num-
ber of Western countries but principally with the USA, West Ger-
many and Japan.

Relative weaknesses (vis-a-vis the West) were particularly appar-
ent in the vertical transfer to commercial production and in diffusion.
The reasons for these weaknesses remain to be examined in a further
study. It seems a fairly safe bet, however, that the weaknesses are
"systemic"-attributable in large part to the lack of competitive pres-
sures in the Soviet administrative economic system.

Comparative assessments of this kind are not straightforward.
There is always some scope for differences in the interpretation of the
evidence. In most areas there are some aspects of Soviet performance
which are comparatively strong, and there are a few areas where Soviet
overall performance seems as good as that of any Western countrv
(e.g. high voltage electric-power transmission). But the conclusion
of an overall lag is clear, and is supported, broadly speaking, by other
studies using somewhat different approaches (e.g. Slama and Vogel
1975 and 1976). It is also reinforced by studies of sectors not covered
in the Birmingham project (e.g. Campbell 1976).

More unexpected is the tentative finding of the Birmingham study
that by and large the gap has not been narrowing. But no detailed
study known to the present auitholr contradicts this finding.

This, then, is the situation which Soviet policymakers are trying to
alter by international transfer. There is nothing new about it. Russia
has been trying to catch up by importing Western technology, as sev-
eral writers have pointed out, at least since Peter the Great. Many ob-
servers, including the present author, believe, however, that the Soviet
strategy has changed significantly in recent years. In the remainder
of this section I shall consider first the timing and political signif-
icance of this change and then its economic-policy significance.

III.2. The Timing and Political Context of the Policy Change

The usual view is that there was a more or less abrupt shift at some
point in the late 1960's towards a greater emphasis on large-scale com-
mercial imports of Western machinerv and know-how: in other words,
towards what I have termed "negotiable" technology transfer from
the West. Some writers have gone on to argue that this shift in trade
policy was a major Soviet motive for seeking detente with the West.

Wiles, looking at Soviet leadership speeches and key foreign policy
decisions, locates a crucial change in Brezhnev's thinking somewhere
in 1969-1970. (Wiles, 1976, pp. 1-5). Green and Levine place the turn-
ing-point a few years earlier. They note a surge in Soviet machinery
imports from the West in 1968-1969 which is not well "explained"
statistically within their econometric model (though such imports are
well explained for earlier years). They conclude that this is the result
of a major policy shift. (Green and Levine 1976. pp. 18-19). This
conclusion would entail that the crucial policy decision was
made 1966-1967. Both the time taken by negotiation with Western
suppliers and the time from contract to delivery vary widely for ma-
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chinery imports, but the modal figure for each of these two time lags
is probably around a year. So it is reasonable to assume a two-year
lag between a policy decision and the resulting machinery, imports
actually being shipped into the U.S.S.R.

My own view is that the change in Soviet policy more gradual
-one and can be traced back to the early 1960's. This view is based on a.
reading of Soviet specialist literature and of leadership speeches at
Party Congresses, on machinery import data and on institutional
changes such as the creation of a specialist foreign trade organisation,
Litsenzintorg, to deal in licences and know-how (1962) and the Soviet
accession to the Paris Convention on the Protection of Industrial Prop-
.erty (1965). (Hanson 1975 -(b), pp. 19-23; on-the Soviet accession to
the Paris Convention see also Maggs and Jerz 1966).

These disagreements about the dating of Soviet policy changes are
not just academic quibbling. The precise date of the policy shift is not
'in itself important now, but our reading of how Soviet trade policy
works is important. What decisions go to Politburo level? Which comr-
mercial policy decisions are seen as purely technical, and which are
seen as requiring foreign-policy decisions as well?

It seems plausible to say that the perception of a need for a more
direct, substantial and continuous infusion of Western technology
'became more widespread among Soviet planners and officials 'in the
late 1950's 'and early 1960's. Kosygin, and possibly some other members
of the leadership group, probably came to share this view well before
the fall of Khrushchev. Some significant but narrowly technical de-
-cisions like the decision to set up Litsenzintorg, were made at this
,early stage. Major' developments such as the Fiat Tolyatti deal may
have been under discussionias'early as 1962, with preliminary contacts
between Kosygin and the Fiat President, Valletta, following between
1962 and 1965. (U.S. House of Representatives . . . Subcommittee on
'International Trade, 1967, p.4 .).

Accession to the Paris. Convention (1965), the initial technological
-cooperation agreement with Fiat (1965) and the Tolyatti contract
(1966) all comn after' the ousting'of Khrushchev. They are all in some

.degree politically sensitive decisions. Even the apparently technical
matter of acceding to the Paris Convention required various formal
guarantees to foreigners (see below) which probably went against both
'the nationalist and the ideological grain. The Fiat agreements, at least,
Teflected' top-level decisions in which Kosygin seems to have played a
major role ,(Hardt and-Holliday 1975, pp. 55-59). It may well be that
only Kosygin's elevation to 'the premiership enabled these decisions to-
go through.

The surge in imports of Western machinery in 1969 is probably
-attributable to the Tolyatti deal, deliveries for which peaked in that
year. Total purchases of Western machinery for Tolyatti totalled $550
imn-spread over several years but'in sum exceeding Soviet total im-
ports of Western machinery in any year before 1968. All this could
well have happened, however, with only the acquiescence, rather than
the active support, of most Politburo members. It is quite consistent
-with Wiles' view that Brezhnev did not 'begin until slightly later to
-endorse the .'Kosygin' view of the urgency of technology imports in
general.

73-720-76- 53
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It might be argued, therefore, that the notion of a foreign policy
deliberately tailored to promote such imports would not have been.
seriously considered by the Soviet leadership before 1969 or 1970. But
this can only be a very tentative argument. It remains a matter of.
dispute whether any of the subsequent political developments-sub-
stantial Jewish emigration, SALT 1 and the agreement over Berlin-
were primarily quid pro quo's for better trade relations with the
United States.

I1.3. The Increased Role of Negotiable Transfer
At all events, the essence of the policy change, in comparison with

the 1950's, is that emphasis has shifted from non-negotiable to nego-
tiable channels of technology transfer from the West. This is primarily
a shift in favour of embodied transfer, exemplified by machinery im-
ports, and the commercial purchase of licences and know-how. Hardt
and Holliday argue persuasively that there has also been a change to~
what they call the "modified systems approach" to international tech-
nology transfer. By this they mean a newv emphasis on. long-term or
continuous links with Western suppliers, 'project-orienited industrial
cooperation, the use of Western general contractors to oversee the in-
stallation of a whole complex system (f rom plant construction through
to product distribution) and greater Western direct involvement in
training and management. (Hardt and Holliday 1975; see also Sush-
kov, 1976).

The older style of limited, once-off machinery purchases plus a great
deal of literature-scalning, imitative development and reverse engi-
neering, probably continues. It is simply that the emphasis seems to
have changed. Reverse engineering is no, doubt still heavily in use, for
example, f or products covered by the strategic embargo; these products
can often be obtained by the Russians, but at high cost and usually in
small quantities (Schneiderman 1976).

The motives for the change of strategy were clearly and publicly
stated by Kosygin in the mid-1960's, notably in his report to the XXII
Party Congress. They have been repeated ' usually less clearly-in a
number of recent Soviet writings (e.g. Bogomolov 1974, Gorodisskii
1972, Naido. and Simanovskii 1975, Vlaskin and Simanovskii 1975,
Volynets-Russet 1973). The gist is simply that it is expensive to re-
invent the wheel.

In the language of our previous section, non-negotiable transfer
tends to require 'substantial domestic R and D and production inputs
to reverse engineer, do copy designs from Western literature, to
modify, and to introduce into series production. The potential savings
from outright purchase of whole plants, licenses, etc. are enormous.
(These savings are, of course, merely a particular example of the gains
from trade). Once it was widely grasped by Soviet managers and
planners that catching up with Western technology meant chasing a
rapidly moving target over an ever-increasing product range, this
shift in policy was almost inevitable.

It was probably hastened by a growing recognition that the Soviet
administrative economy was much legs effectivesthan'Wester'n ma.rket
economies in at least one crucial stage in the product cycle: the transfer
from development or prototype work to commercial production. In
Soviet publications this last point is normally made only indirectly,
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but the implication is usually clear and does not seem to be treated
among specialists as controversial. (See e.g. Naido and Simanovskii
1975, p. 69, where they refer to the 'development-assimilation-produc-
tion cycle' being 'rather protracted (dlitel'nyi) for our countries'
(sc. CMEA)

111.4. Balance of Payments Aspects

The Soviet hard-currency balance of payments sets limits to the
translation of these perceptions into policy. It appears, though, that
at some point in the recent past a decision was taken to make more
active use of Western credit and allow a rather higher hard-currency
debt-service ratio to result. 1971-72 may well be the turning point in
this respect." Looking at Soviet hard-currency imports of machinery
from the West (roughly, OECD less Finland) between the mid-1950 9
and the early 1970's, I found that for 1955-71 the simple hypothesis
that machinery imports in any given year (MKt) were determined by
total exports to the West in that year (Xt) and '(negatively) by grain
imports from the West in the previous year (A1G1t-), fitted the facts
remarkably well.

Mift -72.42 + 0.386 Xt - 0.394 MGt-l (J?2=0.916)
(0.934) (8.086) (-2.502)

(The bracketed figures under the coefficients are to statistics, and. the
Xt and MHG_, coefficients are both significant at the 1 percent level).
Even if the time trend is removed from X and MK, the relationship
over 1955-71 is still quite strong. The implication is that variations
in indebtedness to the West, or indeed in machinery imports in this
period.

In 1972 the pattern changed. The U.S.-Soviet trade agreement of-
fered a major new source of credit, and emergency. grain imports (on
credit) were made while (unlike 1963-64) machinery orders'and deliv-
eries continued sharply upwards. (See Hanson 1975 (b) ).

Greater use of credit was no doubt in part a response to the accelera-
tion of Western inflation, which provided the Russians with credit at
negative real interest rates. But, taken in conjunction with the other
changes considered, it is surely also part of the more general policy
-change under discussion.

IV. THE IMPACT OF INTERNATIONAL TRANSiF.R ON THE
SOVIET ECONOMY

IV.1. The Foirms of Transfer Considered

Ultimately the most important question about the policies we have
been considering is what their effects are. I shall focus here on nego-
tiable transfer, for the reason given in section 2 above: there is not
very much that Western governments can do in normal times about
non-negotiable transfer.

Within the sphere of negotiable transfer I shall concentrate on ma-
chinery and know-how trade, including some account of Soviet deci-
sionmaking procedures in these areas, and deferring a discussion of the

-Green and Levine locate this point somewhat earlier, In 1968-69, but the disagreement
over the date Is less Important than the agreement that such a change occurred.
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key issue of diffusion of imported technology to the end of this section.
Scientific and tecimological cooperation agreements with Western
firms and governments could also become important but there is no
clear evidence that they have vet had much effect on production. The
agreements between Western flrms and the State Committee for Sci-
ence and Technology seem to be mostly important in providing firms
with an entree for negotiating product and know-how sales (Hanson
1975 (a)). The inter-governmental agreements are mostly of a kind
whose economic consequences, if any, will be rather long-run (Graham

1974). IVr2. Machinery Import8

To begin, then, with machinery trade: Table 1 shows the growth of
aggregate machinery (SITC 7) imports from the West since 1955 and

-their relationship to Soviet investment. The machinery import figures
*come from Western (OECD and U.S. Dept. of Commerce) sources.
Purchases from Finland are excluded on the ground that Finland's
-special relationship and soft-currency settlements with the U.S.S.R.
,make it a non-Western country so far as the politics of East-West
trade are concerned.

TABLE 1,-SOVIET IMPORTS OF WESTERN MACHINERY AND TRANSPORT EQUIPMENT 1955-75

Imports of Western Ccl. 2 as a Col. 3 adjusted
machinery (millions Machinery imports percent of for a machinery

of U.S. dollars) at 1969 estimate domestic machinery conversion rate
f.o.b. current prices, millions investment of the twice as favorable

prices of rubles I following year to the dollar

(1) (2) (3) (4)

1955 104 74.0 1. 0 2.0
1956 -139 93.9 1.2 2.4
1957 -128 82.8 .9 1. 8
1958 -123 79.0 .8 1.6

1959-717 113.6 1. 1 2. 2
1960 ------------ 310 196.3 1L7 3.4
1961 ------------ 390 236.1 L.8 3.6
1962 ------------ 436 255.2 1.8 3.6
1963 - - -- 402 233.7 1.4 . 2.8
1964 -489 28. 7 1.6 3.2
1965 -366 210.3 1.I 2. 2
1966 395 218.2 1. 1 2.2
1967 457 249.6 1.2 2.4
1968 ------------ 639 360.7 1. 6 3. 2
1969 -889 482.9 1.9 3. 8
1970 -905 456.6 1.7 3.4
1971 840 398.1 1.4 2.8
1972 -1, 113 473.6 1. 5 3.0
1973 -1, 566 543. 0 1.6 3. 2
1974 -2, 100 660.0 1.7 3. 4
5975- 2 (4, 000) I (1, 044) 4 (2.4) *(4. 8)

tlConversion into rubles on the basis of Boretsky 1964 machinery conversion rate, adjusting for intra-Western price
differences and inflation;

Author's rough estimate on the basis of incomplete OECD data,
o Accepting the CIA estimate of a 10-percent increase in average prices in 1974 over 1973 and assuming (arbitrarily) a

20percent increase in 1975.
'Related to plan 1976 machinery and equipment investment. The latter has been reported in 1973 prices and is converted

,hereto 42.7 billion rubles in 1969 prices. The col. 4 conversion rate for 1975 is $1.6=1 ruble,

Source: Hanson 1975 (b), p. 31; updated through 1974 and 1975 using recent OECD and Narkhoz data: CIA "Recent
Developments in Soviet Hard Currency Trade," January 1976; Pravda, December 3, 1975 and February 1, 1976, and
Planovoe Khozyaistvo, 1976,.No. 1, p. 48.

NOTE ON METHODS

The methods used in compiling table I are explained in full in the
first source cited. For present purposes it is sufficient to note that a
price index for these machinery imports was constructed on the basis,
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primarily, of domestic wholesale machinery price indexes for the sup--
plier countries and using weights reflecting the supplier countries'
shares in the total. These weights were altered to reflect changes in
country shares, the weight changing as between 1955-59, 1965-70 and
1971-73. (1974 and 1975 price changes were assessed ad hoc, as indi-
cated in the notes to the table). The conversion rates in column 3 pivot.
on a Boretsky conversion rate between 1964 US engineering products
and Soviet 1955 prices. (Boretsky 1970). This is adjusted both for ma-
chinery price differences between the USA and other Western suppliers
in 1964 and for Soviet 1955-69 price differences.

Two main implications are apparent in table 1. First, Soviet imports-
of machinery and transport equipment have been a small ingredient
in the Soviet investment programme. Secondly, their contribution to~
Soviet investment has increased only modestly in the past twenty years,

The first conclusion holds whether or not we consider the percent-
ages in column 4 to be more 'realistic' than those in column 3. My own
view is that enough is known about the defects of Soviet civilian ma-
chinery in quality, reliability and durability (for machines with spec-
ifications equal to those of Western machines) to cast doubt on the
column 3 conversion rates and make column 4 more plausible. (Hanson
1955 (b) ; Hill 1970 and 1973). This question of what rate is 'realistic'
is separate from the question of the conversion rates of which imported
machinery is actually priced into the accounts of Soviet enterprises.

High-level planners appear to feel that these latter rates tend to be
too low and should be raised (Zakharov and Sulyagin 1974). For the
early 1970's, Soviet official statistics appear to use conversion rates of
the order of those used in column 4 at any rate for aggregate recording
purposes; this is implied by the attribution of about 5 percent of in-
dustrial equipment invested in the early 1970's to Western sources
(Planovoe khozyaistvo 1974, No. 12, p. 31). But in any case, the share
of Western equipment is small. The share of imported machinery (ex-
cluding cars) from other Western countries in US equipment invest-
ment in 1970-71 was about 11 percent. The share in the early 1970's
in the Soviet case is, strikingly, fairly close to the share of imported
Western machinery in equipment investment in the same period in the
People's Republic of China (December 1975).

The second conclusion from the table, that the share of imported
Western machinery has risen very little, needs to be modified. The fig-
ures in columns 3 and 4 are calculated on the assumption that Soviet
official 'constant price' investment series really are at constant prices.
There is abundant evidence that in fact they contain an element of
price inflation. Becker's assessment suggests that the figures for the
ater years in columns 3 and 4 should on this account be raised some-

what (Becker 1974). A plausible adjustment of the column 4 series
might put the 1970 figure at 4 percent and the 1975 figure at between
5.5 and 6.0. This makes the increase since the mid-1950's look a little
more consequential; it is still hardly a dramatic rise.

I think it is clear from these figures that the aggregate, direct impact
of this embodied technology transfer from the West cannot, even in
the mid-1970's, constitute a dominant source of aggregate Soviet eco-
nomic growth. The direct effect of imported machinery would be the
flow of output from it, net of the cost of cooperating inputs. This can
certainly be expected to be greater than would be obtained from do-
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mestically-produced machinery of similar domestic-ruble value. For-
eign currency is only allocated for imported machinery if the appli-
cation for it is backed -by statements from the relevant Soviet machine-
building ministry that it cannot itself supply machinery of equal
quality, (and sufficient quantity) in the period required. (Metodiche-
skie ukazaniya 1974, p. 595). Still, the productivity of imported
Western machines can hardly be so much greater than that of domestic
(or East European) machinery that a mere five-percent ingredient of
such imports can produce a very large share of the increase in output
attributable to new machinery.

Moreover, any invigorating effects on Soviet GNP growth that the
modest increase in the Western machinery share may have had (fol-
lowing Gomulkas' analysis) over the past twenty years, seems to have
been swamped by other factors working in the other direction. Soviet
economic growth over this period has, after all, tended on the whole to
decelerate, not accelerate.

Does it follow that the whole business of embodied transfer from
the West has been given an exaggerated importance? That it can really
have only a minor influence on Soviet production? Not necessarily. The
figures in table I are certainly a salutary reminder that the flows of
Western machinery into the Soviet Union are trivial in size beside the
other inputs into that vast economy. (This would not be the case for
the smaller East European economies). But their indirect effects, and
their impact on particular industries, could nonetheless be considerable.

IV.3. The Indirect Impact of Machinery Imporb's

Let us take the question of indirect impact first. This would pre-
sumably consist of (a) productivity increase attributable to new ma-
terials, components and machines produced on the imported machin-
ery; (b) new and improved Soviet-built machinery embodying some
or all of the new technology incorporated in the original imported
machines, and (c) "ripple" or feedback effects on the technical level
of Soviet material and component suppliers for an imported plant-
these would be pressures for change rather than direct contributions
to it.

It is likely that in an economy as large as that of the Soviet Union
the greatest potential for indirect gains from imported hardware
comes from the second of these three effects, namely, diffusion. This is
one of the fields of Soviet endeavour in which statements of intent
abound but clear-cut examples of implementation are not easy to
trace. Campbell refers to plans, whose execution does not seem to have
been reported, to produce ten offshore oil-drilling rigs for the Caspian,
designed on the lines of an imported Dutch rig (Campbell 1976, p. 19).
The present author has quoted references to what appears to be an im-
ported complex granular fertiliser plant which came on stream in
Vinnitsa in 1968; statements that this was a pilot plant to be followed
shortly by two scaled-up (and apparently domestically-built) plants
of the same type were made at the time, though the subsequent com-
pletion of these plants does not appear to have been reported (Hanson
1976, p. 18).

The whole question of diffusion is of vital importance and will be
taken up again at the end of this section. There it will be considered
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in relation to technology both embodied in imported machines and
transferred under license and know-how contracts. Let us first, how-
ever, consider overall indirect impact. Clearly, this could be a great
deal larger than the direct production gains, alone, from imported
hardware.

Green and Levine have provided an estimate of the total (direct
,plus indirect) contribution of imported Western machinery to Soviet
production in recent years (Green and Levine 1976. A slightly earlier
-paper by Green and Jarsulic (1975) presents some closely related esti-
mates. (These will not-be discussed separately here.) They have done
this by constructing a separate annual capital stock series (in 1955
rubles) for imported Western capital equivalent in use in Soviet
industry (and also in the chemicals and petrochemicals branch alone)
,over the period 1960-72. They then estimate a Cobb-Douglas produc-
tion function with labour, domestically produced (plus East Euro-
pean) capital stock, and imported Western capital stock as the inputs,
and obtain separate measures of the output elasticity (marginal pro-
'ductivity) of domestic and "Western" capital stocks.

These estimates, as the authors note, are based on a number of
debatable assumptions, quite apart from the doubts that surround the
procedures of production function estimation as such. The "Western"
capital stock series is derived from import data; the assumptions made
about the initial stock, conversion into 1955 rubles and retirement rates
*could all be queried. The results, however, do not appear to be very
~sensitive to changes in these assumptions.

One query is, however, worth raising. For industry as a whole, 1960-
72, Green and Levine show an average share of Western machinery
in total capital stock of four percent. This figure seems surprisingly
high in view of (a) the figures in Table 1 above (b) the rather low
share of machinery and equipment in the Soviet capital stock gen-
erally. Industry probably accounted in the 1960's for something like
three-fifths of the total Soviet machinery stock. On that basis, the
figures in Table 1, column 4 would suggest that imports of Western
machinery (which went overwhelmingly to the Soviet industrial sec-
tor) might have made up around five percent of the industrial capital
stock of machinery in the 1960's. But it is not easy to believe that they
accounted for more than 'two percent of total industrial capital stock
including structures, etc. So the Green-Levine share of imported ma-
,chinery in total industrial capital stock may be too high.4

The key estimate of the Green-Levine paper, however, is the mar-
ginal productivity of the stock of imported Western capital goods.
This comes out very high: fifteen times the marginal productivity of
the rest of the industrial capital stock.

This is, to repeat, a measure of direct plus indirect impact. It en-
ables the authors, using their econometric model of the Soviet economy,
to test for the effects of hypothetical changes in the rate of Soviet
import of Western machinery. One such scenario is a 'retrospective
repeal of d6tente' in 1968-73. In this calculation the shift in import
policy ascribed to 1968-69 is taken out. Machinery imports from the
WTest trace out a path ending in a 1973 level some 19 percent below

' Since writing this paragraph I have been Informed by Professor Green that he agrees
that the average share figure is too high, and is currently revising this calculation.



800

the actual 1973 level, with the result that Soviet industrial production
grows (hypothetically) by only 5.1 percent a year between 1968 and
1973 instead of the 6 percent a year actually observed..

These are very striking results. They suggest that the indirect
impact of imported Western machinery is very large indeed. It should,
be made clear at once that the authors treat these estimates as experi-
mental and illustrative only, and point to some serious problems of
interpretation. One is that the scale of machinery imports is so small.
The projects for which Western machinery is imported should there-
fore be the top candidates in the planners' lists of such projects: if
correctly selected, they will be precisely those projects in which the,
marginal productivity (direct plus indirect) of imported capital goods
is highest. An increased share of imported Western machinery would
be associated with a less striking disparity between the marginal pro-
ductivity of imported Western and domestically produced capital
goods. Indeed the import share is so small that this disparity might
fall very sharply as the share was raised.

A second difficulty about the interpretation of these estimates is
that the indirect impact of the imported hardware is of course achieved
by a combination of the imported technology with domestic resources:
e.g., R and D and production inputs to replicate (diffuse) imported
plant. The imported technology is a necessary but not sufficient condi-
tion of these indirect gains and should not be credited with all of
them. In the production-function estimates, however, this may well
have happened

In the absence of these machinery imports substantial domestic
resources would probably be released from utilisation and diffusion
of the imported technology and could be re-allocated to indigenous
innovation and diffusion (and the diffusion of disembodied technology
transfer from abroad). The results might substantially offset the
losses from the absence of embodied transfer. On this account, too,
one must be cautious in interpreting these estimates. A 'true' estimate
might well be considerably smaller.

t all events, the Green-Levine calculations raise some crucial ques-
tions. Do we really believe that the indirect impact of recent technology
transfer from the West is as large as they indicate? On intuitive
grounds, and from anecdotal evidence, one is inclined to be sceptical.
Is the cumbersome Soviet administrative system really so much better,
for example, at diffusing technology embodied in imports than in
diffusing technology derived in other ways? This question will be
taken up again in sub-section IV.6 below.

V1.4. The Sectoral Impact of Machinery Imports

The other question to be asked about imports of Western machinery
is what their impact has been on particular branches of the Soviet
economy. Using Soviet trade data, which are more helpful than
Western data for identifying machinery imports by branch-user, I
have compared branch-user shares in imports of Western machinery
with branch shares in total 'productive investment' in the Soviet
economy in 1955-56, 1960-61, 1965-66 and 1970-71. (Hanson 1975 (b)
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pp. 37-40). If the former share exceeds the latter, there is prima facie
evidence that the branch made above-average use of embodied Western
technology, and was (in a relative sense) 'dependent' on it. If the
latter share exceeds the former, the branch is relatively 'independent'.

This method of assessment is crude, and it can only be carried out
for a limited number of fairly broadly-defined Soviet industries. It
does, however, produce a plausible general picture in coal-mining,
iron and steel, the oil industry, building materials and agriculture
were all relatively independent throughout. So were electric power
supply and food-processing in three out of the four bench-mark
periods.

Light industry, timber, paper and pulp and shipping were con-
sistently 'dependent'. The chemical industry was heavily dependent
except in 1955-56. The machine-building and metal-working sector
looked relatively dependent in the first and last periods but not in the
two intermediate periods. In addition we can be quite sure that if
more disaggregated investment and trade data were available, com-
puters and motor-vehicles would emerge as relatively dependent in-
dustries since the early 1960's. (Computers considered as a type of
imported machine, not computer-production as a branch-user of im-
ported machinery).

From this it can be concluded that chemicals, computers, shipping,
the motor industry, timber, paper and pulp and light industry are
branches in which imports of Western machinery have been concen-
trated. The chemical industry is probably the outstanding example.
Western machinery probably accounted for around 30 percent of its
equipment investment programme in the 1960's, during the belated
modernisation drive stemming from Khrushchev's 'chemicalisation'
campaign. In most of the more advanced branches of the chemical in-
dustry the role if imported machinery remains predominant. In 1973,
74 percent of Soviet complex fertiliser production, 50 percent of am-
monia, 62 percent of urea and 84 percent of high-pressure polyethylene
output from imported equipment. (Luk'yanov 1974). The bulk of this
would be Western, rather than East European, plant.

On the other hand, the upgrading of a previously neglected indus-
try does not guarantee that imported Western machinery will be con-
centrated on it. This has not happened in the cases of food-processing
or agriculture. The explanation may be that these are not research-
intensive industries; greater indigenous effort plus the use of East
European machinery and know-how may have been judged adequate.

Nor does an above-average use of Western machinery guarantee an
above-average rate of factor productivity growth (Desai 1974; Hanson
1975 (b)). It does however emerge that the industry whose measured
rate of "technical progress" in 1955-1971 stands out in Desai's esti-
mates is also the industry whose usage of Western machinery stands
out: the chemical industry. A plausible conclusion is that a high (and
sharply inncreasing) usage of Western machinery can produce very
rapid improvement in a particular branch but that the overall level
of machinery imports has not been high enough to allow this influence
to dominate other influences on productivity change in more than a
very few branches.
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Campbell's study of the energy sector suggests comparable conclu-
sions (Campbell 1976). He contrasts the technological performance
(relatively to the USA) of the coal and electric power industries: both
have been relatively independent of international transfer (at least
in the form of machinery imports) but the coal industry has performed
poorly and the electricity supply relatively well. The explanation, he
suggests, lies in their differing organizational structures and hence
their differing reflections of the innovational strengths and weaknesses:
of the Soviet system. In other words, these branches, too, illustrate the
importance for Soviet technological performance of influences other
than embodied transfer from the West.

IV.5. License and Know-How Imports

None of this discussion deals with the other major form of negotiable.
transfer: license and know-how trade. Here basic data are sparse. Most
Western governments do not systematically record such sales by coun-
try of destination. The Soviet government may have reasonably re-
liable figures for Soviet purchases but it does not report them.

Indeed, it may even be doubted if the Soviet authorities have reliable
information. Many license and know-how deals are included in "pack-
age deals" along with machinery (e.g. in turnkey projects). The de-
tails of these packages, such as the price tags put on know-how, may be
juggled with for negotiating purposes so that the value figures in
the accounts of Soviet foreign trade organisations (f.t.o.'s) may be-
misleading.

(Litsenzintorg, the specialist f.t.o. dealing with licences, handles
'pure' licence and know-how trade, i.e. transactions in which other in-
gredients are minimal. Licence and know-how sales under packages
deals with other f.t.o.'s may not be separately reported to Central Sta-
tistical Administration or the Ministry of Foreign Trade. The figures.
for numbers of licence transactions occasionally reported in the Soviet-
press, e.g. 120 new products and processes assimilated into production
in 'the past eight years' on the basis of licence purchases, (Pravda,
March 12, 1974), almost certainly refer only to licences bought by Lit-
senzintorg. The judgment of well-informed Western practitioners in
this field is that the total number of licences sold would be much
higher.5 Such evidence as there is suggests that total CMEA annual ex-
penditure on licences and know-how in the early 1970's may have been
equivalent to around five percent of the value of machinery purchases
from the West. This would be not dissimilar to the ratio in world trade-
generally. One difficulty is to know what share in the total is formed by
intra-CMEA licence payments. These are probably minor but have^
existed since the late 1960's, when the system of free exchange of tech-
nical information within CMEA broke down (Campbell 1969).

Of the CMEA countries, the USSR is certainly a less active user of
licences than some other countries either in product-payback deals:
(ECE 1973 and 1975) or in total (Viaskin and Simanovskii 1975).
On the export side, Litsenzintorg have sold a number of licenses in the
West for Soviet patented processes, mainly in the metallurgical field
(Kiser 1976). It is nonetheless reasonably clear that Soviet licence'
trade with the West shows a strong negative balance in value terms..

a I am indebted to Mr. David Winter for this Information.
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For CMEA as a whole we have Wilczynski's estimates that payments
to the West exceeded receipts eleven-fold in the 1960's and about
fourfold in 1970 (Wilezyski 1974, p. 308, citing a DDR source). For
an unspecified date, probably in the early 1970's, and again for CMEA
as a whole, a ratio of payments to receipts of about 12:1 is implied by
a Soviet source (Naido and Simanovskii 1975, pp. 67-68). It is unlikely
that the picture would be markedly more favourable for the USSR
than for CMEA as a whole. Various scattered pieces of information
on the value of CMEA licence transactions are assembled in Table 2.

The available evidence suggests that Soviet licence-purchasing is
still on a small scale compared to that of medium-developed Western
economies. The implied total annual expenditure on licences for
CMEA as a whole: in the article by Naido and Simanovski just cited
is of the order of $360 mn. This may be compared to in figure of $346
mn. for receipts by U.S. firms alone from licence agreements with affili-
ated and unaffiliated companies in Japan in 1972 (Wilson n.d.). The
Soviet figure will of course be far below the CMEA total, in which
Czechoslovakia alone may well have accounted for . . . around $200
mn. (Vlaskin and Simanovskii 1975). The evidence is however a bit
shaky because the figures are only inferred from the Soviet texts, and
the extent to which. they would cover licences under package deals is
not clear.

At all events, Soviet licence purchases have risen sharply since So-
viet accession to the Paris Convention for the Protection of Industrial
Property in 1975. This step probably reflected a Soviet decision that
there was more to be gained by offering some patent protection in the
U.S.S.R. to foreign patentees and encouraging them to sell licences
than by persisting with the devious and costly practice of unlicenced
(but legally immune) copying.

It does not follow, as is sometimes suggested, that a top-level deci-
sion was taken to cease all unlicensed copying. However, there seems
to be a censensus among Western businessmen that the Russians do
generally play the game according to the rules, and formal channels
exist for foreign licensors to take action in Soviet courts (Debelius
1975). It may be noted nonetheless that the 1973 polozhenie on patents
includes, probably for emergency use, a provision (Point 35) that the
U.S.S.R. Council of Ministries may make compulsory the purchase and
use (i.e. use and make a unilaterally-determined payment for) a patent
covering an invention of special importance to the Soviet government
which the patentee refuses to license (Shatrov 1975, p. 10). (One
rather different aspect of Soviet treatment of Western patents will be
discussed in sub-section IV.6 below).



TABLE 2.-THE VALUE OF CMEA LICENCE TRANSACTIONS WITH THE DEVELOPED WEST-SOME ESTIMATES

[Dollars in millions

Time Revenue
Country or group of countries period from West Payments-to West Sources and comments

Czechoslovakia -1968-72 51 c. 200-Vlaskin, C. A., Simanov---i-, S., "Lit-e-zionnyn pra-tika v ChSSR" "Voprosy izo-
breal'tva" 175,no.2,pp.57-1. eveue iguesgiven in source; payments

"!recently"; said to be "tabou~t 4 timiea"wtvhenvaeluie uof rseceipet iso. re ay
Hungary -1968-71 1.52 9.38 -UN ECE E/ECE/844,addendum 1, p.9.
Poland -1970 -- About 3 times receipts - Ibid., p.-8.
Total CMEA -1960-9 - - 11.2 times receipts -Wilczynki, J., "Technology in Comecon," p. 308, citing DDR source.

Do -1970 -- 4.0 times receipts -Do.
Do -(I) 30 (360) -Naido, Yu., Simanovskii, S., "Uchastle stran SEVa v mirovol torgovle litsen if,"

"Voprosy ekonomiki," 1975, No. 3, pp. 67-77 "current" (no date) annual revenue
figure from p. 67, where it is stated to be about I percent of total world licence
trade excluding (p. 68) intra-CMEA trade. Total East-West licence trade put (p.
68) at about 10 percent world total including the national value of intra-CMEA
licence exchanges (period not specified), which is but at 24 percent of world total
including intra-CMEA. Hence (pparently) payments to West~about(10- 7~10()
times 7$ioo times receipts5, or about 12 times receipts.

U.S.S.R. and Eastern Europe with United 1972 0.2 5.9 -International Business Unit, Dept, of Management Studies, UMIST (private commu-
Kingdom only (incomplete). nication). Data are derived from a sample survey of United Kingdom firms. They

cover "technological and mineral royalties" excluding licence receipts on whole-
plant deals which were not separately reported.

A7 early 1970's, approximate annual averages.
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The Soviet use of licences appears to be.rather inefficient. This may
-be partly because the planning system is still adapting to this new
technique; licence purchases were not included in annual or five-year
plans until 1971 (Volynets-Russet 1973, p. 129).

There are several instances of difficulties over the use of licences. The
Russians took longer than any other of sixteen licences of the Pilking-
ton float-glass (up to May 1970) to go from license purchase to pro-
duction (GF Ray in Nabseth and Ray 1974, p. 205). They took 41
months compared with an average of 27 months for all the licensees
over that period and a best time of 15 months (by a Japanese com-
pany, of course). Construction delays prevented the use within the
term of the licence deal of a licence to manufacture disc brakes (Pravda
12th March 1974). The fact that the early (1959) purchase of the
Burmeister og Wain marine diesel engine licence remains the stand-
ard success story in the Soviet literature, is intriguing.

The planning procedures that are supposed to be followed show the
familiar concern to limit hard-currency expenditure to imports with a
clear new-technology content. The vetting of applications to buy
licences and the planning of their purchase and use is a joint respon-
sibility of USSR Gosplan and the State Committee for Science and
'Technology. An interesting business game for Soviet managers in the
leading Soviet management journal suggests that the achievement
of a foreign currency earning capacity will often be a criterion even
at the ministry or enterprise level and that licensing deals with restric-
tive export clauses may on this account sometimes be avoided ('Chto
vygodnee:... ?'1974).

Production planned under the licence must be shown to cost at
least one third less (for a given volume of output) than production
based on domestic R and D. The cost comparison is in present value
terms using a discount rate of 8 percent. Conversion of foreign ex-
change costs from foreign to domestic currency is at shadow, not
official, exchange rates. Production is supposed to start not less than
two years from the licence purchase (Metodicheskie ukazaniya 1974,
pp. 9, 12 and 17-20; Volynets-Russet 1973). The extent to which these
procedures are adhered to and, more generally, the overall impact
of Soviet licence and know-how purchases seem quite impossible to
assess from available information.

IV.6. Diffu8ion

Finally in this section, the question of diffusion. The Soviet capacity
to diffuse foreign technology within the domestic economy has come
up repeatedly in our discussion of both machinery and know-how
imports. It is inherently likely that, in an economy so large in relation
to foreign trade' flows, this capacity is of crucial importance to the
total impact of international technology transfer.

Micro-economic evidence suggests that Soviet domestic diffusion of
imported technology is likely to be inefficient by Western standards.
I have discussed the grounds for expecting this in another paper
(Hanson 1976). They are briefly as follows.

First of all, there are the well-known institutional hindrances to
innovation and diffusion generally in the Soviet system: the institu-
tional separation of research from production; the lack of incentives
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for producers to alter the product-mix; problems of new-product pric-
ing; the inhibiting influence of low depreciation rates.

Then there are problems in the diffusion of technical information,
a process which must precede the diffusion of the new-products and
processes themselves but which appears in Western Europe to pro-
ceed at about the same speed (between firms) as subsequent process
innovation (Nabseth and Ray 1974, p. 300). In the U.S.S.R. there
has been sharp criticism of many technical information services, such
as the All-Union Institute of Interbranch Information (VIMI)
(Artamonov 1975). Another and more technical hindrance to the
spread of information is the scarcity of photocopying and microfilm
equipment. (Their widespread availability would weaken the censor-
ship by raising productivity in the samizdat industry). Tracing paper
and Indian ink are still used for most design copying in Soviet in-
dustry. (Pravda Jan. 3, 1975).

A former Soviet scientist now in Israel, Professor M. Perakh, has
provided some striking insights into some of these problems (Perakh
1976). He stresses the importance of information barriers, both against
the outside world and between Soviet institutions. He points to three
particularly interesting motives for such barriers between Soviet
institutions: fear of disclosing to other Soviet citizens the lag be-
hind the West in one's own particular field; fear (on the part of sci-
entists and technologists) of the 'uneducated rulers'; and the desire
to hide the widespread illicit use of foreign patents and other know-
how (Perakh, p. 10).

This last motive is connected with a mechanism which in Perakh's
experience is of some importance in Soviet research. He states that
Soviet scientists often use Western patent or other data as a basis for
research proposals without disclosing this fact to fund-giving bodies
or their own superior authorities. 'The original patent (or other source
of information) is generally not mentioned, as if the idea were his
own and was worked out in his laboratory.' (Perakh, p. 8). The re-
search then replicates results already achieved in the West without
~superior authorities or potential Soviet users of the research being
aware of this fact.

Insofar as this happens, it presumably leads to the formation of
groups in the scientific and technological community with a vested
interest in halting or slowing both the introduction and diffusion of
foreign technological information which would expose or render fu-
tile their own activities. The phenomenon is probably not peculiar to
the Soviet system-it sounds not unlike the NIH (Not Invented
Here) syndrome in British industry-but it will surely be encouraged
by the closed, bureaucratic and rather uncompetitive nature of Soviet
society.

In the last resort the lack of competitive pressure in the Soviet eco-
nomic system is probably the most powerful underlying reason to
expect a lack of technological dynamism. That there is, on the whole,
a lack of such dynamism is suggested by the case-studies of Soviet
technology referred to earlier (notably Sutton 1973; Amann and
Davies 1974: Slama and Vogel 1975 and 1976).

Many of the above arguments, however, apply to Soviet technical
change generally. Is it not possible that the diffusion of imported
technology (in the sense of negotiable transfer) is an activity that is
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carried out much more efficiently in the USSR than innovation and
diffusion of indigenous technology or technology transferred from
abroad by non-negotiable channels? A study of the Soviet chemical
industry, for example, shows several cases of 'indigenous innovations
which stalled at the pilot-plant stage and were then replaced by
close-substitute imported products and processes, which were then
diffused (Amann 1974). A markedly better performance in diffusing
embodied technology imports than in diffusing other technology of
different origins might account for the Green-Levine findings dis-
cussed above.

Here it is important to introduce a consideration that goes against
much of what has just been said about the Soviet system's lack of
technological dynamism. This is pressure from above. Campaigns,
initiated at Politburo level, to deal with particular problems, are
themselves part of the Soviet system. To a considerable extent they
must counter its tendencies to stagnation and inefficiency in routine
operation. Pressure from above cannot, by definition, be universally'
applied, and will typically incur costs because of its disruption of
those activities that are not the subject of the campaign. But it is
probably an important reason why a lot of things do in the end get
tolerably well done in the Soviet Union. The weaknesses of the "sys-
tem" in normal or routine operation are in some degree misleading
about its overall performance.

Perhaps pressure from above can and does facilitate the diffusion
of imported technologies. After all, technologies imported via negoti-
able channels of -transfer have by definition been considered im-
portant enough to have substantial amounts of scarce hard currency
spent on them. It seems plausible that special effort would subse-
,quently be devoted to diffusing them. Furthermore, such special at-
tention would not be impracticable in view of the relatively small
scale of negotiable-transfer from the West.

The Green-Levine macroeconomic evidence supports the idea of
especially effective diffusion in the case of technology embodied in
imported hardware. Sutton's case-studies also support it, though with
this difference, that Sutton stresses Soviet efficiency in reverse engi-
neering and scaling-up from single Western machines treated as pro-
totvpes (Sutton 1973). These are activities which I would classify as
diffusion from non-negotiable transfer. But they involve skills and
procedures broadly applicable to the diffusion of technology imported
in the form of whole plants, large machinery orders or licences and
know-how. So perhaps Sutton's evidence, too, favours the view that
Soviet diffusion of technology transferred via negotiable channels
is relatively efficient-compared at least to the diffusion of indigenous
technology.

On the other hand, there are certainly cases where the planners have
aimed at diffusing imported technology but implementation has
either been slow or has failed entirely. Some instances were quoted
above of slow utilisation of licences (which is itself a form of dif-
fusion). Apparent failures or delays in replicating imported foreign
oil rigs and complex fertiliser plants have also been mentioned.

A case-study at present under way of the diffusion of imported
mineral fertiliser technology has not yet produced conclusive results.
A preliminary discussion suggests, however, that there has been at
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least some success in the Soviet diffusion of imported technology in
the production of urea and complex fertilisers between 1960 and 1973
(Hanson 1976). The question is, how good is this performance?

In the case of complex fertilisers, there was no Soviet production
at all in 1960. In the early 1960's plants to manufacture complex fer-
tilisers began to be imported. Production rose to around 13 inn. tonnes
in 1975 (still a small share of total mineral fertiliser output -by West-
ern standards). By 1973 some 26 percent of complex fertiliser output
was reportedly being produced from domestically-built plant (Lukl'-
yanov 1974). In early 1976 Soviet officials were nonetheless making
enquiries about further supply of complex fertiliser plant. Whether
this is or is not a "good" performance in diffusion is hard to say. Com-
parison with other countries and/or expert evaluation is required.
COn the face of it, though, it does not appear to be an example of rapid
or dramatic success in diffusion.

A final example is provided by the Tolyatti plant. This has ap-
parently exerted pressure on the technology of Soviet supplies of
components and 'material for the Tolyatti complex by raising quality
and performance requirement (the "triple" or feedback type of in-
direct effect mentioned earlier). This pressure appears to have pro-
duced some substantial improvements (Hanson 1976).

Diffusion from Tolyatti, however, seems to be more problematic. A
recent Soviet article on the Tolyatti complex raises some extremely
interesting questions on this score (Golland 1976). The author is con-
cerned both about the maintenance of "contemporary" levels of tech-
nology at the VAZ works itself and about the diffusion (raspro-
stranenie) to other Soviet factories of the still relatively advanced
technology which VAZ incorporates. He mentions a number of recent
developments in motor industry technology, such as higher-speed
spraying, which have not been adopted at Tolyatti. Reconstruction and
modernisation are in his view necessary.

Golland argues that technology embodied in the VAZ works is not
being diffused sufficiently to other factories." * * * leading experience,
even such as that of VAZ, will not diffuse by itself." (Golland, p. 81.)
A special system for diffusing VAZ technology should be created. He
links this with the issue of the modernisation of VAZ itself as part
of the general need to maintain VAZ as a centre of technical excellence
and keep up the morale of its staff.

The basic options in the re-equipping of VAZ, he says, are a renewed
large-scale purchase of foreign machiniery and licenses or the creation
of a domestic machine-building sector capable of supplying motor-
industry machinery of contemporary technological standards. Since
70 percent by value of the equipment at VAZ is imported (Golland,
p. 85), the dilemma is acute. The author clearly sees the present situa-
tion as one in which the technology installed at Tolyatti is being neither
substantially updated nor widely diffused. ,

This evidence may be anecdotal, but the preceding anecdote covers
some $550 mn. of imported Western machinery (at late 1960's prices)
and a factory complex responsible for the assembly (and much of the
subassembly and component manufacture) of 55 percent of the current
output of Soviet passenger cars.
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Such evidence suggests to me that we should be very cautious about
the Soviet capacity to diffuse imported technology. The subject is one
that deserves further investigation by means of both case-studies and
further econometric work. At present, I am sceptical about Soviet per-
formance in this area. In any event, there seem to be strong a priori
reasons to expect that performance in diffusion would tend to become
relatively less good as the volume of imported technology increased!
relative to domestic production: the limited resources available for
"pressure from above" would have to cover a greater number of prod-
ucts and processes.

More generally, if pressure from above is a major source of technical
change in the Soviet economy, the ability of top policymakers to see
key technological developments early and act swiftly to exploit them
is important. There is room for a good deal of scepticism about Soviet
performance in this respect too. Both semi-independent Soviet domes-
tic development and Soviet import of major new technologies tend to,
start late: computers, plastics and synthetic fibres are all clear exam-
ples. To take a technology of narrower importance: the Soviet pur-
chase of a Pilkington float glass license, mentioned above, was not made-
until 1967, well after many Western firms had bought it.

Finally, the Tolyatti example, just discussed, raises the question
of capacity not merely to diffuse an imported technology but to update
it by indigenous effort and perhaps even to move ahead of other coun-
tries by independent adaptation or the independent development of
radically new technologies. This is ultimately what "catching up and
overtaking" is, in large part, about, and it will be considered in the,
final section.

V. CoNcLUsIoNs

We have seen that the import of Western technology by negotiable
channels-principally, machinery and license purchases-remains,
small and has not increased dramatically relative to Soviet domestic
investment. It is concentrated on relatively few industries and has had
a major impact on the growth and product-mix of some of them.

Its total impact on Soviet economic performance remains uncer-
tain. Some macroeconomic calculations suggest that the total impact.
in recent years may have been substantial. Microeconomic evidence-
tends to raise doubts on this score. The degree of success in diffusing
imported technology is likely to be very important in determining
whether, in the Soviet case, the total impact of negotiable transfer on.
Soviet growth is or is not large. The evidence is that some successful
diffusion occurs, but it is doubtful whether Soviet diffusion is generally
very effective. It is arguable, further, that diffusion would tend to
become less effective, on the whole, if the rate of direct technology
import were to rise substantially.

Whether Western governments should maintain or modify their
policies on negotiable transfer is a contentious issue. It depends on a
number of subsidiary issues, several of which are beyond the scope of
this paper. What are the political quid pro quo's, if any, for negotiable
West-East transfer, and what are they worth? What are the benefits
to Western economies in employment; incomes, the& reverse flow of

73-720-76--54
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Soviet technology (which is not insignificant) ; the learning by doing
that may come from tackling Soviet projects of a scale unheard of in
the West, and the energy supplies with which the USSR can
repay some of its technology imports?

Will greater East-West technology flows create an interdependence
favourable to peace? Will they promote or, on the contrary, provide a
substitute for Soviet economic reform? Will they tend to draw Soviet
policymakers into unplanned complementary resource commitments
at the expense of military expenditure? Will they lock the Soviet Union
into a pattern of technological dependence on the West?

Amongst all these questions, the question of the economic conse-
quences for the U.S.S.R. of greater international transfer from the
West is the only one with which this paper is concerned. The under-
lying issue is whether technology transfer involves the West in selling
cheaply a critical capability which we shall subsequently regret shar-
ing with the Soviet Union.

Wiles has argued that this is precisely the case (Wiles 1976). Ver-
non and Goldman (Vernon 1974; Goldman 1976) have asked whether
U.S. companies may not be selling technology too cheaply because of
false expectations about the Soviet market and because of the bargain-
ing power of Soviet f.t.o.'s.

It seems inescapable that a buyer of a new technology dealing with
competing. suppliers stands to make savings much greater than the
price he pays. In this sense the Soviet Union is likely to be the greater
beneficiary of such deals obtaining a large "consumer surplus". But
that is in the nature of technology sales. Two points should, however,
be noted. First, Soviet f.t.o.'s are usually far from being the only po-
tential buyers of a technology and hence are seldom able to exert
monopoly bargaining power. Second, if there are competing suppliers
of a technology it is probably not a very new technology; the very
latest technologies are commonly monopolised by their originators for
a while, so that a Soviet purchaser wanting the latest technology may
often have in fact to pay a monopoly rent above the supply price.

MNore generally, a centrally planned economy purchasing technology
on the world market would seem to be in a position akin to that of a
firm in a market economy adopting an "imitative" rather than an
"offensive" or "defensive innovation" strategy (Freeman 1974, chapter
8). In the Soviet case, at least, a technology lag seems almost to be
built into the arrangement.

The sharp imbalance in Soviet trade with the West in technology
and sophisticated products, the lack of technological dynamism of the
Soviet system and the inhibiting influence of balance of payments
problems must be considered along with the small scale of West-East
flows in relation to the Soviet economy and the doubts about Soviet
diffusion. All this suggests that, though the Soviet economy probably
benefits substantially from international technology transfer, the So-
viet gains do not seem likely to transform the Soviet position. In
civilian technology catching up, let alone overtaking, still seems a
rnemote prospect.
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I. TRENDS IN U.S.S.R. FOREIGN AGRICULTURAL TRADE

A. Aggregate Trends

Soviet agricultural imports, on the average, have grown apace with
total imports. During 1971-75, imports of agricultural products ac-
counted for 23 percent of the total-about the same as during 1961-65.
During the intervening 5-year period, 1966-70, agricultural imports
slipped to about 22 percent.

Year-to-year movements in agricultural imports have been more
erratic, however. As a share of the total, agricultural imports jumped
from 20 percent in 1962 to a peak 27 percent in 1965 and 1966, then slid
to a low 19 percent in 1968 and 1969. The more recent highs were 25
percent in 1973 and 26 percent in 1975. Prior to 1972, the value of agri-
cultural imports had not exceeded $2.5 billion. The value surged to
over $5 billion in 1973 and almost hit $10 billion in 1975 (table 1).

Soviet agricultural exports, on the whole, have slipped in relative
importance. As a share of the total, exports have fallen from about 17
percent during 1961-65 to 14 percent during 1966-70 and 9 percent
during 1971-75. Except for one resurgence in the mid-1960's-to 17
percent in 1967-exports have fallen rather consistently as a share of
the total. Although the absolute value of agricultural exports reached
a peak $2.7 billion in 1974, the share of total exports was only 10 per-
-cent, and a new low of 7 percent was set in 1975.

Agricultural imports have exceeded exports in every year since 1962.
The agricultural trade deficit was more than $7 billion in 1975.

B. Key Commodities

The leading agricultural import categories over time, when ranked
by 19 SITC (Standard International Trade Classification) categories,
have alternated among grains, sugar, fruits and vegetables, and textile
fibers. Grains were the, eading agricultural import during 1964 through
1966 and again during 1972 through 1975, reaching a record $2.9 billion

(813)
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in 1975. Sugar led the import list in 1962, 1967, and 1970, but the value
of sugar imports rose sharply after 1972 and also reached a record of
$2.2 billion in 1975. Fruit and vegetable imports have climbed steadily.
They were the leading agricultural import category in 1968 and 1969
and hit a record of $800 million in 1975. Textile fibers (mainly cotton
and wool) led the way in 1963 and 1971, peaked at about $700 million
in 1974, but slipped to about $550 million in 1975. Other import cate-
gories valued at about $500 million or more in 1975 were beverages
(primarily wines); tobacco and products; coffee, tea, and cocoa; and
meat and products.

Grains and textile fibers have dominated Soviet agricultural exports,
ranking first or second in every year from 1962 on. Grains and products
led in 1962, 1963, 1967, 1969 through 1971, and 1974. The peak value of
grain exports was reached in 1974 at $1 billion, slipping to less than

700 million .in 1975. Textile fibers (largely cotton) have shown the
most consistent growth, leading exports in 1964 through 1966, 1968,
1972, 1973, and 1975, and peaking at almost $1 billion in 1975. The only
other agricultural commodity grouping reaching a substantial export
level has been vegetable oils, valued at over $300 million in 1974 and
1975.

C. U.S. Agricultural Trade With the U.S.S.R.

Between the end of World War II and 1970, U.S. agricultural ex-
ports to the U.S.S.R. generally remained at very low levels. The value
of U.S. agricultural exports hit $137 million, largely from grain, in
1964, but did not reach as high as $35 million in any other year. No sig-
nificant quantities of grain were exported from the United States to
the U.S.S.R. during this period, except for the 1.8 million tons l of
wheat and 55,000 tons of rice in 1964. The principal U.S. export during
much of this period was cattle hides. U.S. agricultural imports fronm
the U.S.S.R. have been negligible-$7 million in 1975.

Initial Soviet grain purchases began in the late fall of 1971 and U.S.
exports have jumped sharply, but erratically, in the 1970's. U.S. agri-
cultural exports to the U.S.S.R. peaked at $1 billion in 1973 (following
the poor 1972 grain crop in the U.S.S.R.) and again at $1.2 billion in
1975 (as a consequence of the 1975 Soviet drought). These exports have
consisted largely of grain (table 2). Nongrain values were boosted by
some soybean exports in 1973.

On the basis of a July-June year, which more closely approximates a
grain marketing year, a new record export value of close to $2.0 billion
was reached in the year ending June 1976, compared with the pre-
vious high of about $950 million in the year ending June 1973. The
quantity of grain exported was about 14 million tons in each year. One
major change besides the price, however, was the reversal of the domi-
nance of wheat in the earlier year to corn in the more recent year.

In October 1975, the United States and U.S.S.R. signed a grain
agreement, which stipulated that the U.S.S.R. will buy at least 6 to 8
million tons of corn and wheat, in approximately equal amounts, an-
nually from the United States during each of the 5 years beginning
October 1976. During the 5 years preceding the agreement, Soviet
grain imports from the United States have averaged about 8 million
tons annually, but quantities have varied sharply from year to year.

I All tonnages are metric.
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II. TRADE AND THE FEED-LIVESTOCK ECONOMY

A. Analysis of 1971-75 Policies

In its policies during the 1971-75 Economic Plan, the Soviet leader-
ship apparently attempted to satisfy from internal livestock produc-
tion the growth in consumer demands for livestock products. Feed
production possibilities in the U.S.S.R. were inadequate, however, thus
leading the U.S.S.R. to turn to imports of grains in an attempt to
cover the deficit. The Soviet leadership turned to massive grain im-
ports during 1972/73, when feed production was further curtailed by
poor weather, and again during 1975/76, when the country was struck
by an extremely severe and widespread drought. During 1975/76,
however, the deficit was so great that it could not be offset entirely
by imports (table 3) and, as a result, sizable cutbacks were made in
livestock inventories, especially hogs, and poultry.

The shifts in Soviet grain trade and the possible impact of a cut-
back in livestock product output are best understood within the con-
text of an overall analysis of the feed-livestock economy. A detailed
analysis of the Soviet feed-livestock economy was undertaken in 1973
and relationships were projected ahead for about a decade with the
focus expecially on 1980.2 The principal economic relationships ex-
amined were: (1) The demand for livestock products; (2) the supply
of livestock products and the related demand for feeds; and (3) the
production of feeds in the U.S.S.R. and the imbalance between feed
demand and production.

In the study, the demand analysis and projections of livestock prod-
uct demand were the principal bases for the projections of livestock
product supply and, hence, feed requirements. Future per capita levels
of consumption of livestock products were projected using income
elasticities of demand calculated largely from time-series regression
analysis. Although such calculations may understate true elasticities
in an economy of queues and shortages, such as the U.S.S.R., it was.
found that most calculated elasticities appeared quite reasonable in
international comparisons with countries of Southern and Eastern
Europe. The selected income elasticity on meat was about 0.7.

Calculation of aggregate consumption required the use of projec-
tions both of population and per capita consumption. The former as-
sumed constant fertility. The latter was based on an assumed 5-percent
annual growth in per capita disposable money incomes. The 1975 per
capita projections approximated the 1975 plans and the 1985 projec-
tions generally approached the long-term norms specified by the
U.S.S.R. Academy of Medical Sciences.

Livestock production projections in the study generally were set
at the level required to cover projected consumption. The projected
1980 requirements, compared with original 1975 plans and accomplish-
ments and the 1976-80 average plan, were:

s'Schoonover, David M. "The Soviet Feed-Livestock Economy: Preliminary Flndinrs
on Performance and Trade Implications" in "Prospects for Agricultural Trade with the
U.S.S.R." U.S. Dept. Agr., ERS-Foreign 356, April 1974.
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Million tons

Item Meat Milk Eggs (billions)

1975 plans .- -- ------------------ 16.0 100.0 52.0
'1975 actual ---.--- ---- 15.2 90.8 57.7
1976-80 plan average 15.0-15.6 94-96.0 58-61.0
1980 projections --------------------- 19.0 114.0 63.0

Feed supplies were determined by constructing balances of grains,
-other concentrates, milk, and forage crops. Feed was aggregated in
terms of oat-equivalent feed units and digestible protein, using Soviet
standards. Livestock products were aggregated in terms of total feed-
and concentrate-consuming livestock production units, similar to those
in use in U.S. feed balance statistics, using Soviet feeding rates for
1970 or other recent years. Aggregate total feed supplies were divided
*by aggregate livestock production units to determine patterns or trends
in aggregate feeding rates. The calculations indicated that there has
been very little change over time in aggregate feed consumption per
total feed-consuming livestock production unit, but there has been
a marked increase since the mid-1960's in concentrate use per concen-
trate-consuming livestock production unit. According to these calcula-

tions, the ratio of digestible protein per oat-equivalent feed unit has
improved only slightly during the past 15 to 20 years.

In the projections of feed requirements, total feed per livestock unit
was assumed to remain constant at the 1960-71 average level. The up-
trend in concentrate feed units per concentrate-consuming livestock
unit, however, was extrapolated to 1980 and 1985. The required ratio
,of digestible protein was calculated using Soviet norms. The calculated
absolute protein deficit in 1970/71 was 3.5 million tons-roughly
equivalent to the digestible protein content of 10 million tons of soy-
beans.

Determination of expected future feed supplies required projection
of feed crop production, which largely was based on separate linear
,extrapolations of area and yield data. The extrapolated downtrends in
-grain and uptrends in forage crop areas were shifted as a result of the
structural changes in 1973, but the trend rate was left unchanged. The
grain area trend, for example, was shifted upward by 8 million hec-
tares and extrapolated from this revised position.

In the grain yield projections, the steeper uptrends of 1960-71 were
preferred over the longer-term trends of 1955-71. Alternative regres-
sions of yields on fertilizer and their projection based on fertilizer
plans suggested that linear extrapolations over the next decade are
relatively conservative. The 1973 projections of grain output suggested
that it was reasonable Ito expect production of at least 240 million tons
'by 1980. Using the less steep long-term yield trend, about the same level
'of output was projected, assuming that grain area will be maintained
at the post-1972 level. Since aggregate food use of grain is not increas-
ing, and per capita consumption is actually declining, most of the
increase in grain output can be expected to go into feed use.

Although uptrends in forage crop yields were evident, in contrast
to grain yields little acceleration was apparent. The forage production
projections diverged greatly from Soviet plans on feed availabilities
from forages, suggesting a probable major feed deficit in this area.

The separate projections of feed production and requirements indi-
cated a substantial and growing deficit of feed units and a continuing
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chronic deficit of digestible protein over the next decade. This grow-
ing deficit was expected to evoke a response. The initial response of
Soviet policymakers was feed imports. Other policies were expected,
however, to eventually close the gap or prevent it from widening be-
yond bearable limits. On the supply side, policies to sharply improve,
forage crop production and use in the U.S.S.R. seemed a good pos-
sibility. On the requirement side, increased efficiency through mod-
ernization of the livestock industry and increased emphasis on the
protein balance in feed seemed likely. As a last resort, of course, re-
quirements can be reduced by a reduction in consumption through price
changes or shortages, but these are not popular policies.

A number of policies were in fact undertaken by the Soviet Govern-
ment during 1971-75 to speed up the rate of increase in feed supplies
and decrease in feed demand. On the supply side, they included the
nonchernozem program, the expansion of grain areas, the increase of
fertilizer deliveries to agriculture, an irrigation program, and work on
higher-protein feeds. On the demand side, policies included specialized
livestock enterprises (including inter-farm associations), development
of a mixed-feed industry, and an effort to improve the breeding herd.
The impact from many of these policies was expected to be slight at
first, but considerable progress seemed likely by 1980.3

B. Possible Imyplications of the 1976-80 Plan

A comparative summary of the just completed 'and current 5-year
plans suggests that each has contained a major inconsistency in the
feed-livestock area. During 1971-75, it appeared that planners in-
tended to meet the growth in demand for livestock products through
increased livestock production, but the possibilities for expanding feed
output were inadequate to cover growing needs. The early impressions
of the 1976-80 Plan suggest that the inconsistency now has been re-
versed. Feed production goals and possibilities appear more consistent
with livestock production targets, but it is questionable whether live-
stock product supply will be adequate to cover demand unless other
policy changes are made.

The expansion of feed production receives principal attention in
the commodity programs for 1976-80. Attention is focused not only
on grain, but also on high-protein crops and roughages.

Grain production during 1976-80 is to average 215 to 220 million
tons (table 4). Although this is 35 to 40 million tons more than the
1971-75 average of 181 million tons, that average reflects the disastrous
1975 crop. Production during 1971-75 would have 'averaged about 195
million tons with normal weather in 1975. Of the 1976-80 growth in
production, improved technology or increased resources will need to
account for about 20 to 25 million tons. This is not an unreasonable
goal, and there is a good chance that production will average at least
215 million tons if there is an even distribution of years of good and
bad weather-in contrast to the less favorable weather pattern of
1971-75. An extrapolation of the 1955-74 yield trend on an area of
125 million hectares would permit attainment of the mid-point of
the grain goal. Area has slightly exceeded 125 million hectares since
1972. In fact, the Soviets plan an average grain area of 128.5 million
hectares during 1976-80.

a Schoonover, David M. "The Soviet Feed-Livestock Economy: Projections and Policies"
in "Economic Development in the Soviet Union and Eastern Europe, Volume 2, Sectoral
Analysis." ed. Zbigniew AL Fallenbuchl. Praeger PubUshers, New York, 1978.
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The draft plan encourages maximum expansion of seedings of feed
peas, lupines, alfalfa, 'and other high-protein crops. It also calls for
the organization of soybean production on irrigated lands in the
southern part of the RSFSR (Russian Federation), the Ukraine,
Moldavia, and Transcaucasus.

The plan recommends growth of roughage feed production to cover
,not only the needs of the socialized sector, but also the private livestock
holdings. Each farm is expected to establish a feed reserve. Expansion
,of irrigated pastures and meadows is planned.

Despite the future attention slated for feed production, planned
growth of livestock output is weak. The 1976-80 average goals for
meat and milk production are only slightly above the original 1971-
75 goals. Even compared with actual accomplishments during the
past 5 years, meat production is planned to increase only 7 to 11 per-
eent, and milk only 7 to 10 percent. With an expected population
growth of about 5 percent, the planned gain in production over the
5 years on a per capita basis is 2 to 6 percent on meat, and 2 to 5 per-
cent on milk. Per capita consumption in 1975 was 58 kilograms of
meat and 315 kilograms of milk and products (including milk-equiva-
lent of butter). In the livestock area, growth is strongest in egg pro-
duction but some slowdown apparently is planned there also. The
low milk growth target may represent a more realistic assessment of
output opportunities given the current quality of the dairy herd.
The low meat production target, however, undoubtedly considers
likely a substantial falling off of production during the first part of
the 5-year plan, as a consequence of distress slaughter and reduced
breedings in 1975. If meat production dropped even 10 percent in
1976, then production probably would have to reach 16.5 to 17 million
toils by 1980 to accomplish the planned average output.

A key question is how well the livestock goals match up with pro-
spective feed production. Only a tentative conclusion can be drawn
from the information available at this time. Attainment of the grain
production target could make available on the average about 115
million tons of grain for feed annually and still permit a moderate
rebuilding of stocks. Specific targets are not available for each of the
,other types of feed, nor are specific targets available for meat pro-
duction by type of livestock or poultry. Based on assumptions about
the distribution of meat by type and on projections of the level of
availability of roughages and other feeds (largely linear extrapola-
tion of past performance), however, a preliminary conclusion can be
made: The livestock and feed production plans generally are con-
sistent. If the Soviets hold to the livestock targets and if weather per-
mits attainment of expected feed production, the U.S.S.R. may well
:approach self-sufficiency in feeds.

Prospects for grain trade with the U.S.S.R. have been clouded by
release of relatively low livestock production goals for 1976-80. Soviet
grain imports seem likely to be affected most strongly by the following
~elements:

1. Present and long-term commitments to import grain;
2. Effects of year-to-year weather variability on grain output;
3. Decisions concerning U.S.S.R. grain reserve stockpiling;
4. Pace of livestock herd rebuilding and the degree to which goals

may be exceeded.
The 5-year grain agreement with the U.S.S.R. for the 1976-80

marketing years seemingly puts the United States in a strong position
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to maintain grain exports of 6 to 8 million tons to that country. These'.
~exports may be boosted when poor weather affects Soviet crops. There
is some suggestion in the announced plan to increase grain storage,
capacity 'and also in an objective cited in the 1976-80 plan-"creation
of the necessary reserves of agricultural products"-that Soviet policy
may elect to bolster grain reserves. Imports to cover some stock re-
building are especially likely in 1976 unless another major shortfall
is experienced in the U.S.S.R. grain harvest. Slow rebuilding of live-
stock herds would tend to restrain grain import needs. The Soviets
apparently intend to rebuild hog inventories rapidly, however-to
January 1, 1975, levels by early 1977. The U.S.S.R. may well resume
moderate amounts of grain exports in the years ahead, thus offsetting
a portion of the grain purchased from the world market.

The emphasis in the plan on improving efficient use of resources,
however, may augur well for development of 'a market in the U.S.S.R.
for oilseeds or oilseed meals-at least until progress can 'be made
toward the objective of increasing high-protein feed output. Owing to
limited potential for increasing oilseed area, it does not appear that
a major expansion in high-protein feed production in the U.S.S.R. is
possible during the next several years.

If the livestock and feed production plans are consistent, still a
major inconsistency may exist in the plan for 1976-80. Wages are
scheduled to increase 16 to 18 percent, but the planned increase in
per capita livestock production is only 2 to 6 percent on meat and 2 to
5 percent on milk. The previously-cited research study suggested that
for each 10-percent increase in per capita incomes, demand for meat
in the U.S.S.R. increases about 7 percent and for butter (still the prin-
cipal component of dairy product consumption) increases about 6 per-
cent. Results of this study suggest that the repressed demand for live-
stock products in the U.S.S.R. may increase substantially during the
remainder of this decade.

The Soviets may consider other alternatives besides livestock prod-
uct supply increases to reduce this repressed demand. An -increase in
retail prices of livestock products is one -possibility. The announced
policy to maintain stable retail prices on major foods, however, indi-
cates that this is not now intended. A more likely alternative is a
substantial increase in imports of meat and other livestock products.

Large meat imports are especially likely in 1976 as production slumps
-s a result of reduced herds. It is more difficult to foretell whether
'the U.S.S.R. will continue as a major meat importer in subsequent
years.

All in all, the 1976-80 plan seems relatively realistic in the
agricultural sector in terms of matching planned outputs with re-
sources. The plan, however, seems to call for considerable restraint
onl the part of the Soviet consumer and may result in an aggravation
of repressed inflation. The sum effect on Soviet agricultural trade,
assuming normal weather, is likely to be 'a less stron demand for
grain imports, compared with the demand of the past few years, but
perhaps a strengthened demand for livestock product imports. But
then weather is rarely normal. Actual trade is likely to continue to be
greatly affected by weather at least during the next several years. Both
grain and meat imports seem likely to continue strong in 1976 as grain
reserves and hog herds are rebuilt and meat production slumps.4

4Economic Research Service, "The Agricultural Situation in the Soviet Union: Review
of 1975 and Outlook for 1976." U.S. Dept. Agr., FAER No. 118, April 1976.



TABLE 1.-SOVIET FOREIGN TRADE IN AGRICULTURAL COMMODITIES, 1962-751

[Dollar amounts in millions]

Imports Exports

Total Total

Share of Livestock Share of Livestock
all imports Grains and and edible Textile Sugar and all exports Grains and and edible Textile Vegetable

Year Value (percent) products products fibers honey Value (percent) products products fibers oils

1962 n $1. , 270 19.7 $55 $102 $219 $240 $1, 350 19.2 $557 $148 $329 $48
1963' 1, 474 20.-9 267 50 270 163 1, 324 18.2 450 168 320 72
1964- 2,032 26.3 628 122 227 255 1,003 13.1 271 67 366 54 00
19652 2, 202 27.3 464 219 271 316 1, 123 13.8 298 75 403 72 tI3
1966 2,159 27.3 574 134 274 259 1,294 14.6 267 140 441 127 C
1967 1, 876 22.0 246 105 214 345 1, 593 16.6 492 183 427 180
1968 1,808 19.2 192 96 238 247 1,562 14.7 441 156 459 168
1969 1,926 18.7 124 99 278 187 1,608 13.8 562 142 374 161
1970 2,501 21.3 215 154 384 413 1,478 11.5 494 118 418 111
1971 2,472 19.8 289 202 375 211 1,655 12.0 670 70 * 438 147
1972 3, 499 21.6 968 202 321 276 1, 453 9.4 386 94 569 146
1973 5,212 24.8 1,622 324 586 655 1,824 8.5 585 130 675 146
1974 - 5,400 21.7 850 650 710 820 2,700 9.9 1,030 110 900 350
19758 9,700 26.1 2,900 770 555 2,190 2,450 7.3 660 115 960 320

I Data through 1973 are from Food and Agriculture Organization of the United Nations, 'Trade I Definition appareotly ouiios slightly from mere recflnt series.
Yearbook 1974' and selected previous issues. Data for 1974 sod 1975 are from Ministry of Foreign 3 Preliminary.
Trade, U.S.S.R., 'Vneshnysya Torgovlya" 1975g. The following exchange rates wore used to con-
vert from rijbleS to U.S. dollars: 1962-71-1411; 1972-1.22; 1973-1.35; 1974-1.32; 1975-1.39.
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TABLE 2.-U.S. EXPORTS OF AGRICULTURAL PRODUCTS TO THE U.S.S.R., 1970-751

Value (millions)

Quantities of grain
Grain (thousand metric tons)

Other Non- Other
Year Total Total Wheat Corn grains grain Total Wheat Corn grains

Calendar year:
1970 --------- 15.9 ------------------ $15.9.----------------
1971 - 44.6 $27.8 $0.7 $25.2 T1.9 16.8 515 3 471 41
1972 -457.6 391.0 160.0 184.9 46.1 66.6 7,262 2,733 3,410 1,119
1973 -1,017.1 917.4 556.6 294.5 66.3 99.7 14,332 8,727 4,816 789
1974 - 323.7 301.7 124.1 159.4 18.2 22.0 3,379. 1063 2,155 161

1975 - 1,166.7 1,128.4 666.6 452.6 9.2 38.3 7,539 4,084 3,433 22
July-June fiscal year:

1970 -17.8 *---------------------------- 17.8 --------------------------------
1971--------- 12.4 ------------------ 12.4-----------------
972 -157.1 146.9 .7 106.5 39.7 10.2 2,948 3 1,977 968

1973--------- 954.4 802.6 566.4 209.5 26.7 151.8 13, 685 9,485 3,718 482
1974--------- 584. 8 563. 1 219.0 283. 5 60.6 21.7 7, 883 2,725 4, 519 639
1975 -------- 409.7 373.8 194.2 171.9 7.7 35.9 2,280 978 1,262 40

I Includes transshipments through Canada.

TABLE 3.-TOTAL SUPPLY AND ESTIMATED UTILIZATION OF GRAIN, U.S.S.R., 1964/65 TO 1975/76'

[In millions of metric tonsl

Utilization

Produc- Net Availa- Indus- Stock
Year tion trade X bility Total Seed trial Food Waste Feed change,

1964/65 - 152 -1 151 132 22 3 45 17 45 +19
1965/66 ------ 121 +4 125 139 24 3 44 12 56 -14
1966/67 ------ 171 -1 170 144 24 3 44 14 59 +26
1967168 ------ 148 -4 144 147 24 3 44 12 64 -3
1968/69 ------ 170 -6 164 161 25 3 44 17 72 +3
1969/70 ------ 162 -5 157 177 23 3 45 23 83 -20
1970/71 ------ 187 -7 180 187 25 3 45 22 92 -7
1971172 ------ 181 +2 183 180 26 3 45 13 93 +3
1972/73 ------ 168 +20 188 188 27 3 45 15 98 0
1973/74 ------ 222 +6 228 213 27 3 45 33 105 +15
1974/75 ------ 196 0 196 206 27 3 45 24 107 -10
1975/76 ------ 140 +25 165 173 27 3 44 14 85 -8

X U.S. Department of Agriculture estimates.
IMinus indicates net exports or drawdown of stocks.

TABLE 4.-OUTPUT OF SELECTED AGRICULTURAL PRODUCTS, U.S.S.R., AVERAGE, 1966-75, AND PLANS, 1971-80

Quantity or value Increase over previous 5 yr

Actual Actual Plan Plan Actual Actual Plan Plan

Item 1966-70 1971-751 1971-75 1976-80 1966-70 1971-75 1971-75 1976-80

Billion rubles Percent

Gross output:
1973 prices ------- 100.0 1113.0 NA 1129-132.0 NA 13 NA 14-17
1965 prices - 80. 5 91.0 98.0 104-106.0 21 13 22 14-17

Million metric tons Percent

Grain -167.6 181.5 195.0 215-220.0 29 8 16 18-21

Cotton (unginned)- 6.1 7.7 6.8 0 8.5 22 26 11 10

Sunflower seedsa------ 6. 4 6. 0 7.0 7.6 26 -6 9 27
Sugarbeeta--------- 81. 1 '76. 0 87.4 96-98.0 37 ' -6 8 25-29
Meats 

-- - - 11.6 14.1 14.3 15.0-15.6 24 21 23 7-11
Milk------------ 80.6 87.5 92.3 94-96.0 24 9 15 7-10
Eggs' ----------- 35.8 51.b 46.7 58-61.0 25 44 30 13-18

I Calculated from information on 1976 plan.
2 Gross weight, including excess moisture and waste.
'The announced target for 1980 is 9,000,000 metric tons.
I Calculated from 1971-74 data and 1975 estimates.
e Including slaughter fats.
e Billions.

NA-Not Available.
0


