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LETTERS OF TRANSMITTAL

JUNE 25, 1973.
To the Members of the Joint Economic Committee:

Transmitted herewith for use by the Joint Economic Committee,
the Congress, and the interested public is a factual and analytical
study of the economy of the Soviet Union entitled Soviet £'conomic
Prospects for the Seventies. This is a compilation of invited papers
designed to meet the interests of the Committee and the Congress in
an up-to-date body of data and interpretative comment on the domestic
economy of the Soviet Union, including the record of recent economic
development, and its relations with the outside world.

The agreements between the United States and the Soviet Union
at the Summit meeting in May 1972 and the subsequent commercial
agreement in October, 1972, open the prospects of new, hopefully
more peaceful relations between our countries. We hope that this new
environment will encourage the Soviet leaders to divert more resources
to their domestic civilian economy and less to military programs
which might threaten the peace of the world. This may, in turn,
allow us to better meet our own pressing domestic needs.

Tt is hoped, that this volume drawing on research of American and
British academic specialists as well as professionals in the United .
States Government will serve as an aid and a stimulus to scholarship
on this subject. The Committee is deeply indebted to the scholars who
gave so generously of their time and expertise. They are listed in the
executive director’s memorandum to me, and I would like to express
on behalf of the Committee our gratitude for their invaluable efforts.

Finally, we wish to take this opportunity to express our gratitude
to the Congressional Research Service for making available the serv-
ices of John P. Hardt, who helped to plan the scope of the research
and coordinated and edited the contributions for the present study.

It should be understood that the views contained in this study are
not necessarily those of the Joint Economic Committee nor of individ-
ual members.

‘WricHT PaTMAN,
Chairman, J oint Economic Commatiee.

Hon. WricHT PATMAN, v JUNE 22, 1973.
Chairman, Joint Economic Committee, ’
U.8. Congress, Washington, D.C.

Dear Mr. CHaRMAN : Transmitted herewith is a volume of materials
on the economy of the Soviet Union entitled Soviet Economic Pros-
pects for the Seventies. The study contains papers written by scholars
and specialists who, as recognized authorities on the Soviet Union,
were invited to contribute. The specialists in question have been drawn
from the ranks of various universities here and abroad, private
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research institutes, several departments of the Federal Government,
and the Library of Congress. The papers they have submitted, in
response to our request, cover the broad range of topics dealing with
the recent performance of Soviet economy. Included among these
topics are economic policy, the defense burden, agriculture, transpor-
tation, industry, population, education, research, science, international
trade, shipping and foreign aid.

The Joint Economic Committee has undertaken a number of studies
on the Soviet economy. Among the earlier studies were Comparisons of
the United States and Soviet Economies (1959), Dimensions of Soviet
Economic Power (1962), and New Directions in the Soviect Economy
(1966). The latest of the Committee releases in the overall series was
Economic Performance and the Military Burden in the Soviet Union
(1970). o : '

At a time when the relationships between the United States and the
Soviet Union on arms control, and commercial, scientific, environ-
mental and maritime affairs all are entering a new stage, an assess-
ment. of Soviet economic policy appears especially timely. Indeed
after one of the poorest economic performances in Soviet history a
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:

Herbert Block
David W. Bronson
Earl R. Brubaker
Keith Bush
Robert W. Campbell
David W. Carey
Stanley H. Cohn
Paul K. Cook =
Douglas B. Diamond
Francis W. Dresch
M. Mark Earle, Jr.
Imogene U. Edwards
John T. Farrell
Murray Feshbach
Dimitri M. Gallik
Marshall I. Goldman
Rush V. Greenslade
Joseph F. Havelka
Franklyn D. Holzman
Raymond Hutchings
David K. Katz

Zev Katz

Barry L. Kostinsky
Constance B. Krueger
J. Richard Lee
Frederick A. Leedy
Herbert S. Levine
James H. Noren
Suzanne Porter
Bonnie Pounds
Stephen Rapawy
‘Wade Robertson
Gilbert Rodgers
Gertrude E. Schroeder
Barbara S. Severin
Nicholas G. Shadrin
Willard S. Smith

Leo Tansky

Vladimir G. Treml

F. Douglas Whitehouse
Edward T. Wilson

Kenneth Yalowitz

- In addition, the Committee received the wholehearted cooperation
from the following private organizations and Government agencics:
Bureau of East-West Trade, Department of Commerce
Burean of Intelligence and Research, Department of State



Center of International Studies, Massachusetts Institute of
Technolo, '

Chatham House, Royal Institute of International Affairs
[London] :

Duke University

Foreign Demographic Analysis Division, Department of
Commerce : :

George Washington University

Indiana University

Office of Economic Research, Central Intelligence Agency

University of Pennsylvania )

Radio Liberty

Russian Research Center, Harvard University

Strategic Studies Center, Stanford Research Institute

State University of New York (Binghamton)

Fletcher School of Law and Diplomacy, Tufts University

University of Wisconsin

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 Economie Committee, individual members
thereof, or the Committee staff.

The Library of Congress made available the services of John 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 George D. Holliday, also of the Library staff.

JouN R. Starg,
FErecutive Director,
Joint Economic Committee.
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SUMMARY
By Joun P. Haror

A new era of international and commercial relations was announced
by the Soviet and United States leadership after the Summit agree-
ments of May 1972 and the commercial agreements in the fall of
1972. Yet the Soviet military establishment and Soviet foreign policy
remain the primary rationale for the United States’ national security
outlays. Even with a smaller economy than the United States the
Soviet Union continues to allocate in quantity and quality a compa-
rable absolute amount of goods and services to military, space and aid.

With the adoption of the Ninth Five-Year Plan for the years 1971-
1975 Soviet leaders underlined the importance of technological change
and improvement in the level of consumption. The increased em-
phasis on investment to modernize their economy and the attention to
consumer needs brought to the fore the question of civilian vs. mili-
tary programs. Technological change also increased the Soviet inter-
est in expanded commercial relations—especially those involving tech-
nological transfer~—with the United States, Western Europe and
Japan.

At a time in 1972 when economic performance was most important
to fulfilling Soviet aims they suffered one of the worst years in the
history of their planned economy—a GNP growth of close to 2 per-
cent. Not only was the overall growth held down by an agricultural
disaster, but other sectors also fell short of plan. As agriculture still
represents about one quarter of the Soviet gross national product it
was clearly the major culprit (see Table 1).

TABLE 1.—U.S.S.R.: INDEXES OF GNP AT FACTOR COST, 1970-72 1—1968=100

1968

weights,
percent 1970 1971 1972
Industry and construction_____._______________..__..._ 39.2 112.7 120.0 126.2
Agriculture. _____ el 24.4 109.5 108.0 97.3
Transportation and communications.. _ 6.8 114.9 118.8 124.8
Trade and services__._____....._. 29.6 109.7 114.6 120.0
(LT 6.9 115.6 123.5 132.0
Services_ ... . 22.7 107.9 111.9 116.3
L1 P 100.0 111.0 115.4 117.2

1 These figures are based on data provided in various articles of this velume.

In the 30 chapters of this compendium some 40 specialists from gov-
ernment and academic institutions in the United States and Europe
have assessed the recent Soviet economic performance and its implica-
tions for the future. The chapters in the compendium are arranged in
7 sections: Plan and Policy, Resource Claims of the Soviet Military
Establishment, Industry, Agriculture, Consumption, Human Re-
sources and Education, and the Foreign Economy. Most of the
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authors have provided their own summaries and the reader may wish
to make up his own mind on differences of professional viewpoints. The
following are some of the major questions raised by the papers with
an indication of answers and where in the volume the appropriate
analysis may be found.

1. How do the Soviet leaders view the economic issue in their pol-
icy deliberations? Is there a new strategy for economic development?
How were priorities changed in the current Ninth Five-Year Plan
(1971-75) and the economically disastrous year 19727

Key economic decisions are st1ll concentrated in the hands of the top
Party leaders, Leonid Brezhnev, Alexei Kosygin and other members
of the Politburo. (Cook, p. 6.) Although important issues have been
raised—such as the Stalinist emphasis on heavy industry, military
prowess and the centralized planning and management system—the
changes have not been far-reaching or dramatic, even under the stress
of poor performances in 1972. Still the long-held Stalinist view of
autarky or self-sufficiency in foreign trade has been challenged if not
replaced in the new era of Soviet-United States commercial relation:
(Wilson, Katz, Porter, Pounds-Rodgers, p. 643.) :

The Soviet leaders are in the process of adopting a2 new economic
strategy by: (1) altering current output to favor consumption; (2)
changing the composition of investment to increase consumer goods
production capacity; (3) emphasizing technological change, im-
proved management, and increased productivity (Campbell—Earle—
Levine—Dresch, p. 139). Although technological change and improved
standards of living for consumers were featured in the discussions of
the Ninth Five-Year Plan at the Twenty-Fourth Party Congress, the
short-term changes away from traditional military and heavy indus-
trial claimants are modest. Moreover, the shortfalls of 1972 make it
unlikely that even the modest goals for technological change and im-
proved c)onsumer welfare will be attained. (Bush, p. 44, Block, pp.
199-200. .

2. The current Ninth Five-Year Plan has been described in more
detail than any similar plan in 30 years. Was the planning process im-
proved for the development of this current plan? Is the current Five-
Year Plan internally consistent and feasible? '

Although the State Planning Committee was directed to use the
1966 Soviet input-output table as a basis for formulating the plan, it
was apparently prepared by traditional methods (Treml—Kostin-
sky—Gallik, p. 250; Schroeder, p. 27). However, using a version of
the Soviet 1966 table and other Soviet data it is possible to conclude
that the published plan was neither internally consistent, nor feasible.
Given the unanticipated poor performance in 1972 the goals for 1975
seem even less attainable. -

The 1971-75 plan for Soviet industry is probably over-ambitious.* * *

A test of the plan’s consistency, performed with the help of a newly available
input-output table, suggests that the scheduled production of metals, timber,
and possibly electric power will be insufficient unless the USSR shows unprece-
dented progress in economizing on materials and power in production and in
substitution of more abundant materials for those in short supply.

The plan is strained in another direction. To support the projected growth of
industrial production of 8 percent per year, the 1971-75 plan calls for an increase
of about 414 percent per year in the combined inputs of manhours and fixed cap-

ital—appreciably less than the average annual increases in these inputs of 6.4
percent and 5.5 percent recorded in 1961-65 and 1366-70, respectively. Thus, factor
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productivity will have to rise by 3.7 percent per year to satisfy the plan goals,
three times as rapidly as the average of the past decade.

Because the productivity goals are so high . . . the goals for technical progress
take on added importance in the 1971-75 plan. Although the technological goals
depend to some extent on the acquisition of foreign technology, technical progress
in the Soviet Union must be based primarily on the performance of the Soviet
machinery sector. . . . The planned growth of producer durables—13.4 percent
per year in 1971-7T5—is far greater than was accomplished in 1966-70 and is un-
likely to be achieved. Reliance on foreign technology is most acute in the oil and
gas industry, certain chemical sectors, the truck industry and the instruments—
computer sector. The USSR’s sources of foreign exchange, however, are limited,
and the 1972 grain purchases probably have already forced a slowdown in the
planned growth of imports of Western machinery and equipment.

The fortunes of three other sectors—ferrous metals, petroleum products, and
chemicals—are also crucial to the fulfillment of the industrial plan.® * *

Because of the tightness of the 1971-75 plan, the contrast between plans and
past performance, and the rocky beginning thus far, the plan for industrial out-
put is unlikely to be fulfilled. (Noren-Whitehouse, pp. 207-208.)

Soviet leaders have shown increasing interest in two other goals.
Somewhat belatedly they have recognized a need for comprehensive
policies in technological change (Hutchings, pp. 71-86) and environ-
mental protection. (Goldman, pp. 56-70.) The seriousness of their
efforts to deal with the problems of technology seem far greater than
their commitment to protecting the environment.

3. For some years Soviet leaders have accepted the need for reform
in planning and management. W hat is the record to date and prospects
for future change? :

Changes in planning and management under current Soviet lead-
ership have focused on the following aims: (1) an increased role for
five-year and longer-range plans; (2) the efforts to devise more “sci-
entific” bases for plans, of whatever kind and duration; (3) detailed
planning for technological progress, improved product quality, and
economic efficiency; and (4) the use of mathematical models and
computers, including input-output technigues. (Schroeder, p. 13.)

The result to date has been the uncertain establishment of the re-
search base for significant future changes in the entrenched Soviet
planning and managerial institutions and the more certain increase in
the size of that bureaucracy. (Schroeder, p. 38.)

At the same time it appears the official tolerance of an “unofficial”
economy may have reduced the pressure for reform in incentives. Ac-
cording to some Soviet emigre interviews, “grey” and “black” markets
and second jobs or “moonlighting” may be widespread in the U.S.S.R.
To put it another way, the informal activities revealed recently in the
gieorglan Republic may be typical and all-pervasive. (Katz, pp. 88~

4. In the last decade Soviet allocation of resources for defense has
permitted a strategic weapons buildup sufficient to claim parity with
the United States and a military manpower increase sufficient to meet
additional felt needs on the China border and in Czechoslovakia. Has
the burden of Soviet defense increased? What are the opportunities
foregone by the continued top priority for defense? How accurate are
our measurements of these military outlays and the defense burden?

By some estimates, the Soviet defense burden has not been risin
and is no greater than that of the United States. (Block, p. 190.
Moreover, the military and civilian sectors of the Soviet economy are
considered separate and distinct :
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~ The two sectors operate on different technical levels, and according to quite
different rules, and with a considerable secrecy barrier. It is clear that the leaders
have had a very difficult time trying to transfer to the civilian sector the man-
agerial techniques, the innovative behavior, and high quality that seem evident in
the military and space sector. (Campbell, Earle, Levine, Dresch, p. 136.)

As completion of the Ninth Five-Year plan is closely tied to per-
formance in their machinery sector (Noren-Whitehouse, p. 214), any
diversion of resources to or from military programs might be critical
to success in plan fulfillment. Still “there appears to be strong evidence
to inverse movement between defense expenditures and those for both
capital investment and private consumption. . . . We can draw a ten-
tative conclusion from econometric analysis that Soviet defense ex-
penditures have adversely affected- Soviet economic growth”. (Cohn,

" p. 153, 154.)

Likéwise, the opportunity costs for military manpower are signifi-
cantly understated by explicit Soviet manpower costs (Brubaker, p.
174). Indeed nonfulfillment of the Plan or resumed demobilization of
military manpower may be a choice forced upon the leadership.

. Thus, given the constraints on the labor supply, the relative searcity of hard
currency to buy all the capital equipment needed to raise the capital/labor ratios,
the exacerbation of the situation caused by 2 years of agricultural difficulties, the
continued underfulfillment of labor productivity goals, and assuming no signifi-
cant entry of foreign labor, few or no choices appear to be open other than to
reduce the goals of the plan to reflect the amount and quality of labor available,
Could a significant demobilization be subject to consideration by the Soviet Gov-
ernment and Party? (Feshbach-Rapawy, p. 506.)

. The adverse effects of military programs on Soviet economic per-
formance may have influenced the Soviet positions on Strategic
Arms Limitation Talks (SALT) and Mutual and Balanced Force
Reduction (MBFR) discussions.

5. Agricultural output has played o more important role in economic
performance in the U.S.S.R. than in the United States. How did agri-
cultural performance change in the two countries in recent years?
What special problems arose in the Soviet economy because of the
poor 1972 agricultural output?

Although the farm sector’s contribution to GNP has fallen rapidly over time,

farm output in the USSR still accounts for more than one-fifth of the Soviet
gross national product (GNP) and employs one-third of the labor force. In the
U.S., on the other hand, agriculture contributes just 314 percent of GNP and
employs 5 percent of the labor force. (Whitehouse-Havelka, p. 341.)
Net farm output rose more rapidly in the Soviet Union than the United
States. Growth indices for agricultural output (1966-1971 compared
to 1950-1955) were 184 for the U.S.S.R. and 132 for the United
States (Whitehouse-Havelka, p. 345).

6. Consumerism is said to have come to the Soviet economy. Is this
assertion valid in terms of changed priorities, plans, and performance?

It is not so much that goals are higher or programs are different,

. but the leadership now seenis serious about meeting consumer needs.

Satisfying the Soviet consumer, however, is becoming more difficult.

* * * In recent years, there has been a buyer’s market for almost all con-
sumer manufactured goods—with the major exceptions of automobiles and qual-
ity foods such as meat. . . . The availability of automobiles during the current
planning period is a major issue. If plans are met, car sales to the public during
1971-75 could absorb approximately one-sixth of the 60 billion rubles currently
held in saving accounts and thus ease inflationary pressures while boosting con-
sumer morale. . . . It is estimated that in 1975.there will be about 3 million
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privately owned cars in the USSR, nearly three times the number in 1970, but
still only about one car per 100 Soviet citizens. (Bronson-Severin, pp. 386-388.)

In spite of a disastrous year in agriculture the livestock herds have
been fed imported grain, thereby keeping alive ambitious plans for
increased meat output. (Diamond-Krueger, p. 327.) However, while
“diets have improved—more meat and other quality food and fewer
starches are on the nation’s tables.” %, . . the Soviet regime has not yet
satisfactorily solved that most basic of problems—providing the popu-
lation with a quality diet.” (Bronson-Severin, pp. 376-377.)

In housing, another key consumer area, the record is even less
impressive:

At the present rate of increase in housing stock in urban areas at least six
more years will be required to provide each family with its own unit. . . .

' Quality of construction by Western standards is shoddy and the design un-
imaginative. Moreover, approximately 20 percent of urban state housing still is
without running water and sewerage, and for all housing, rural and urban, this
figure probably exceeds 50 percent. Useful space available per person has in-
creased in the last ten years frem about 9 square meters to 11—iwhich is still
little more than half that provided in most Western European countries. (Smith,
p. 405.)

Even for autos the availability of more vehicles is tempered by the
shortage of filling stations, repair garages, and usable roads.

Moscow's 100,000 privately owned cars presently are serviced by only 12 filling
stations and three repair garages. The country’s entire inventory of 800,000
privately owned cars is served by only 370 repair garages, or one garage for
each 2,200 cars. Many cities have few, if any, repair facilities. Under the cur-
rent program of expanded output and sales to private individuals, about one
million new cars a year will be added to the passenger car inventory by 1975,
swelling the demand for service facilities to overwhelming proportious. . . .

Although twice the size of the United States, the Soviet road system is about
one-fourth as long—847,500 miles in 1971—excluding urban streets and road-
ways. Moreover, only 16 percent is paved with asphalt or cement and 24 percent
with gravel, making the total of hard surface roads only about 40 percent of the
system. Thus, 60 percent of the system is made up of dirt roads, impassable to
ordinary traffic in wet weather. (Edwards, pp. 303, 311.)

On the other hand, an increase in money wages has also been ac-
companied by a more egalitarian income distribution “x * * the nar-
rowing of wage differentials in the U.S.S.R. over the past two decades
has been enormous.” (Bronson-Scverin, p. 379.) This “income revolu-
tion,” reviving the old Marxist concept of an egalitarian society, may
encourage the recent interest of Soviet sociologists in social differen-
tiation (Katz, 94-102.)

7. The first census since 1959 is now available for analysis. What
does it show? Will manpower shortages constrain Soviet economic
performance in the future? To what ewtent is the lubor shortage
a Zn‘oblem of inadequate skills? Will the investment in education
help overcome labor quality problems?

The dominant features of the demographic trends in the Soviet Union during
the 1960's were the steadily declining fertility and the concomitant decreasing
rate of population growth. * * *

- If fertility remains constant at the 1971 level, the total population of the
USSR is projected to be about 320 million on January 1, 2000, an increase of
nearly 71 million (29 percent) over the total of 249 reported for January 1, 1973.
If fertility declines, as it has done over the past decade, the total is projected
to be hetween 292 and 308 miilion at the beginning of 2000, or an increase of
between 18 and 23 percent over the projection period. (Leedy, pp. 429-430.)

The differential rate of population growth among Soviet nationali-
ties may be as disturbing to Soviet leaders as the general decline in
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the rate of expansion. The European areas—ir.lcludin%the dominantly
Great Russian areas are—below average, while the Central Asia Re-
publics have the most rapid population growth. This may further
encourage Soviet leaders to adopt an explicit policy for encourag-
ing population growth in low birth rate areas. )

Declining growth of the labor force is a constraint on current and
future Soviet plans;

* * * Perhaps the most direct evidence of the constraints in labor supply un-
der which the Soviet economy currently operates are the Ninth Five-Year Plan
projections of growth in industry. In contrast to the previous pattern of a 3 to 4
percent annual average rate of growth of industrial employment, the current
plan calls for only about 1.3 percent per year, with output increasing almost en-
tirely as the result of increased labor productivity. (Feshbach-Rapawy,, p. 485.)
In view of the shortfall in the planned increase in labor productivity
in 1972, it now appears that labor availability will prevent comple-
tion of the Ninth Five-Year Plan. Moreover, the labor constraint
during the Tenth Five-Year Plan is likely to be more severe.

The education system affects the quality of the labor force.

* * * the USSR now claims that 99.7 percent of the population is literate, com-
pared with only 44 percent in 1920. * * * Universal eight-year education has
been achieved and progress is being made on providing universal ten-year educa-
tion for all youths. Despite these efforts, however, the labor force is not as highly
trained as the recent accomplishments in education imply. * * * Presently about
one-third of the Soviet labor force has less than 8 years of education and not even
one of every ten workers has finished college. (Carey, p. 623.)

Soviet education has favored engineers and scientists.

As long ago as 1950 the number of persons working in Soviet R&D was half
again as large as the number working in R&D in the United States. During
195170 the USSR enlarged its R&D labor force at a substantially greater rate
than did the United States—9.3 percent per year compared with 6.3 percent per
year. As a consequence, total R&D employment in the USSR grew to more than
235 times the U.S. level by 1970. * * * '

There is, however, no Soviet advantage in the number of scientists and engi-
neers conducting or managing R&D projects; according to the estimates pre-
sented above, the USSR had 494,000 of these people in 1970 while the United
States had 545,000. Bronson, p. 580.) .

8. Increasing commercial relations with the United States and the
other economically developed nations are considered to be of political
benefit as a stabilizer in international relations. How significant is
trade with the developed economies to the performance of the Soviet
economy? What are the limitations on increases and prospective fu-
ture levels of economic interchange? Are the expansions of Soviet
shipping and of military and economic aid primarily political or
economic developments?

The trade agreement of October 1972 continued the pattern of nor-
malization of United States-Soviet relations begun at the Moscow
Summit in May 1972. Agreements on debts, business facilities, financ-
ing, shipping and related matters opened the prospect of substantially
expanded trade. However, many issues remain, especially the granting
of most-favored-nation treatment by Congress. Other issues related
to commercial relations will be taken up by the Joint U.S.-U.S.S.R.
Commission, which was-established as a continuing body. (Wilson,
Katz, Porter, Pounds, Rodgers, pp. 657-659.)

Although many of the constraints on trade have been reduced or
eliminated, different problems have come to the fore, including those
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related to joint investment projects and convertibility. These involve
not only legal barriers but also differences in the economic systems of
the two countries. (Holzman, pp. 682-689.) Industrial cooperation be-
tween the United States and the U.S.S.R. requires serious negotiations
and significant political and economic concessions on both sides
(Yalowitz, pp. 717-718.) ) ) )

The major obstacle to expanded Soviet commercial relations with
the West is obtaining financing for Soviet imports. '

As a result of Soviet inability to expand its exports to hard currency coun-
tries rapidly enough to pay for growing imports, the Soviet trade balance with
these countries has been in deficit throughout the period 1960-71, averaging
about $270 million per year. In 1972 large imports of Western grain contributed
to a record deficit of at least $600 million. Until the mid-1960s, these deficits
were financed primarily by gold sales and, .to a lesser extent, by Western gov-
ernment-guaranteed medium-term credits. * * *

Dwindling gold reserves and the greater availability of Western credit

resulted in increased use of Western government-guaranteed medium- and
long-term credits, which replaced gold as the chief element in financing the
Soviet deficit with the West. (Farrell, p. 691.)
Gold sales totaled $250-300 million.in 1972._With the higher price
for gold in Western markets, the Soviets may increase their exports in
order to finance imports from the West. Soviet exporters also hope
to increase their sales of valuable raw materials, especially petroleum
products and natural gas. However, without massive East-West joint
ventures, prospects for increased petroleum and natural gas exports
seem dim in view of Soviet production problems and increasing domes-
tic and East European demand. (Campbell, pp. 47-49; Lee, p. 290.)

The shortage of hard currency explains the eagerness of Soviet
leaders to enter coproduction arrangements with Western firms.

To assure adequate hard currency supplies in the long term, the U.S.S.R. is
trying to develop export-oriented production, financed by credits which will be
repaid from the new production. Already in 1973, self-liquidating contracts ac-
count for about 20 percent of Soviet repayments on an estimated outstanding long-
and medium-term debt of more than $3 billion. Many of the large joint ventures
the U.S.S.R. is discussing and negotiating with the West—the proposed LNG
deal with the U.S. and a variety of oil, gas, and mineral development projects—
call for self-liquidating credits. (Farrell, p. 695.)

Soviet interest in expanded foreign economic relations extends to
commercial ties with the developing nations. Soviet foreign aid pro-
grams initiated after Stalin’s death have retained their largely polit-
1cal character. However, they are also partially motivated by economic
considerations. )

The basic objectives of the U.S.S.R. in dispensing aid have remained stable
over this period—to expand its influence at the expense of the other major powers
and to offer itself as a model for economic development for the recipient coun-
tries. Although these political and ideological motivations remain the major de-
terminants for Soviet aid programs, economic considerations also are becoming
important. Many recent aid agreements have been designated largely to incredse
imports of fuels, raw materials, and consumer goods and to create markets for
Soviet machinery and equipment. (Tansky, p. 766.)

_As a result of expanded Soviet foreign economic activities, the So-
viet merchant marine fleet grew at a far more rapid rate that the econ-
omy as a whole. The October 1972 U.S.-U.S.S.R. maritime agreement,
combined politics and economics.

Fishing, the Northern Sea Route in the Soviet Arctic, and maritime relations

with the nations of the COMECON or CMEA all have economic and political
aspects. -
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While substantial political and military benefits have been obtained by the ac-
celerated development of the Soviet Merchant Marine, the prime reason for its
expansion was economic. The major reasons for expansion were to provide trans-
portation for Soviet foreign trade and to improve Soviet payments in hard-cur-
rency trade, especially by reducing the drain of hard-currency caused by charter
of foreign vessels. (Shadrin, p. 721.)

COMPARATIVE SovIET-UNITED STATES EcoNoMiC DEVELOPMENT

With a larger population the Soviet economy still produces less
goods and services than the Urited States econemy (Table 2). In fact,
the gap between to Gross National Products (GNP) of the two coun-
tries has not been narrowing in spite of more rapid growth in the out-
put of Soviet industry and agriculture and a proportionally larger
increase in investment since 1960. With a larger labor force the Soviet
economy is faced with problems of labor shortages while the United

tates economy is plagued by a continuing labor surplus.

Comparable allocations of resources in each country to national se-
curity programs place constraints in each case on the funding of civi-
lian programs to modernize the economies and improve the quality of
life. The preemption of scarce capital and manpower by the military
acts as the primary constraint on Soviet civilian programs; whereas
fiscal constraints—the availability of tax revenue within the existing
tax structure—appear to be more important in determining the level
of Federal government programs for civilian improvement in the
United States. Whether the burden or opportunity costs of military
programs are higher in the Soviet Union or United States probably
turns on the subjective value of the options forgone.

TABLE 2.—ECONOMIC INDICATORS1

U.S.S.R. United States

1970 1971 1972 1971 . 1972

GNP (billion 1971 U.S. dollars). . ______ ... ... . . _____ 551 570 580 1,050 1,118

Population, midyear (miliion persons). _ - 242.8 245.1 241.5 207.0 209.0

Per capita GNP (1971 U.S. dollars).______ - 2,269 2,326 2,343 5,072 5. 349

Industrial preduction index (1960=100)____._ . 195.2 207.0 211.5 161.3 172.7

Net agricultural production index (1950=100)_________________ 144.4 144.6 134.7 123.3 124.4
Total labor force (including the armed forces), adjusted annual

average (million persons). ___.____ ... ._..____ 124.2 126.0 128.1 86.9 89.0

Nonagricultural, adjusted annual average (million persons). 86.7 89.1 92.1 75.7 78.2

Agricuitural adjusted annual average (million persons).._.. 37.5 36.9 36.0 4.5 @)

Total investment index (1960=100). _.._._________ 195.3 208.7 223.2 146.7 ®

Per capita consumption index (1960=100) 147.8 153.5 158.7 135.9 @

! Based on appropriate chapters in this volume. See also annex A of Peter G. Peterson, “‘United States-Soviet Com-
mgrﬁlatl Relalhglnships in a New Era," Department of Commerce, August 1972, -
ot available.

ProsLeEMs aAND PRrospects

The economic record for 1972 was one of the worst since the First
Five-Year Plan was introduced. It may be that the economy cannot
recover rapidly enough to meet even the major goals for the Ninth
Five-Year Plan. However, we should be cautious in interpreting the
likely shortfall in the current plan. First, the Soviet economy tends to
revive rapidly from years of poor performance, especially when
weather 1s a major adverse factor. Second, the Soviet economy may
average a growth rate of 4-5 percent per annum for the Five-Year
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Plan period (1971-75) and still fall short of planned targets. Although
disappointing, that rate of growth would provide considerable addi-
tional resources for the programs the Soviet leadership wishes to
emphasize. :

Regardless of the level of performance in the next several years,
the Soviet leadership would doubtless prefer to expand their economy
at a more rapid rate during the Ninth and Tenth Five-Year Plans, i.e.,
during the 1970s. A number of factors will influence the likely per-
formance of the Sovict economy. The following is a partial list of pre-
scriptions for improved economic performance:

Reduce military claims on resources and speed the transfer of
human and capital resources released from military programs to
civilian production.

Streamline planning institutions and management mechanisnis
to meet demands.

Expand commercial relations with developed nations to facili-
tate technology transfers..

In order to meet the above prescriptions the Soviet leadership may
have to be far more flexible in their policies than history suggests is
likely. Deemphasis of the military and heavy industry run counter
to the entrenched interests of important segments of the Soviet elite.
Significant changes in planning and management would result in a
ditfusion or redirection of economic power and control in the Roviet
system. Thus the economic role of the Party might be at stake. Changes
in relations between the Soviet economy and the non-Communist world
might mean renouncing the Stalinist concept of autarky and isolation
and joining the international cornmercial and financial community.
Thus, the political costs for improved economic performance might
be high, perhaps too high. Those who choose to extrapolate past per-
formances—most of the authors in this volume—would expect little
major change in internal priorities and scant economic reforms. Qth-
ers, however, argue that a turning point in foreign cconomic rela-
tions has been reached. Perhaps we should not discount the prospects
for significant change in the Soviet domestic economy.

26-150 O - 74 - 2



Part I. PLAN AND POLICY

1)



THE POLITICAL SETTING
By PauL K. Coox

The fact that the Soviet Union and the United States possess the
capability to obliterate each other within half an hour or so—and in
the process destroy life on this planet—is universally acknowledged.
The superpowers themselves gave recognition to this fact at the Mos-
cow Summit in May 1972 when we, if only imperfectly, agreed that
there should be limits to the arms race.! We admitted to each other and
to the world that better use can be made of man’s ingenuity and of
the earth’s resources than to develop even higher overkill ratios.

But the participaats, in subscribing to the principle of peaceful co-
existence, also went on the proclaim that we are and will remain ad-
versaries. As Politburo member and Party Secretary Mikhail A. Sus-
lov put it following the Summit, “We Communists have no illusions
about the antipopular nature and policy of imperialism . . . The as-
sertion of the principles of peaceful coexistence in international affairs
in no way signifies the weakening of the class struggle . . . or a “concilia-
tion” between socialism and capitalism . . . Now when the imperialists
are increasingly realizing the impossibility of overthrowing social-
ism by force, this struggle is more frequently being transferred to the
spheres of ideology, politics and economics.?

But while we remain adversaries, the nature of our relationship does
appear to be changing. To be sure, competition in military affairs per-
sists as each side seeks breakthroughs in weaponry. There may be
some merit in the theory that each side is adapting and eventually the
systems will converge, but the dissimilarities are presently so pro-
found that the point of convergence, if it exists, is still far over the hor-
izon. Moreover, it is abundantly clear that ideolgical rivalry will con-
tinue, and to the extent that Soviet nationalism is substituted for the
Marxist-Leninist Writ, the Kremlin’s suspicions of and hostility
toward the West may even be strengthened.

Several factors, however, are working against the assumption that
the Soviet Union and the United States are on a fatal collision course.
Undoubtedly foremost is the mutually admitted nuclear stalemate.
Another factor is the Soviet Union’s belated acceptance of its need of
foreign economic aid and U.S. recognition that its policy of virtual
economic isolation of the Soviet Union has largely outlived its useful-
ness. Both sides recognized at the Summit and at the initialing of the
Trade Agreement in October 1972, that mutually beneficial results
could ensue if our trade relationships were “normalized.” -

1 For the texts of the SALT and other agreements reached at the Moscow Summit, see
92d Congress, 2d sess., Executive L, June 13. 1972, 65-118. The Sovlets also published the
various agreements with the _notable excepticn of the Protocol attached to the Interim
SALT Agreement. President Nixon’s TV address to the Sovict people was also published
but in an abridged version which omitted, inter alia, his sympathetic references to Tunya,
the little girl who, with all of her family, perished during the siege of Leningrad.

2 Pravda, December 15, 1972.

(2)
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There are, on the other hand, numerous obstacles on the path of de-
veloping natural trade relationships, not the least of which at pre-
sent is the Soviet need of massive foreign credits—for it lacks suffi-
cient goods and services to balance its import requirements—and U.S.
Congressional reluctance to grant most-favored-nation tariff status
as long as the Soviet Union arbitrarily denies its citizens the right to
emigrate freely. But the fact remains that the Soviet Union and the
United States have agreed to cooperate, not just to compete
economically. . '

If economic cooperation is to be achieved on terms which would
benefit the United States as well as the Soviet Union, it behooves us
to learn as much as possible about our potential customers. Or, to para-
phase the salesman protagonist in T'he Music Man, “We gotta know the
territory !” Unfortunately, though this volume and its predecessors
help, there remain voluminous gaps in our knowledge of even what
appear to us to be simple facts, such as the names and responsibilities
-of government officials below the highest levels. This is so in large part
because of an obsession with secrecy which antedates the establishment
.of the Soviet Union, of a highly paternalistic attitude to the people’s
right-to-know.* As a result, much of what is known about things
Soviet has been divined only by dint of arduous sifting of the bits and
pieces of what passes for evidence in the field of Soviet studies. The 1m-
perfect results are often only “best guesses™ and no one has a monopoly
of truth.

The question remains, however, what has led the Soviet Union to
give up Stalin’s cherished dream of economic autarky, of total self-
reliance economically, and to seek to develop large-scale trade with
the United States? It certainly was not due to an altruistic desire to
fatten the coffers of American corporations, nor to solve what has be-
come known as our “energy crisis” through supplying liquified natural
gas, though the latter is now being held out as bait for truly massive,
long-term investments in Siberia. Rather it appears that the leaders
of the Soviet Union have come to recognize that realization of the in-
dustrial revolution is no guarantee of attainment of the technological
revolution now sweeping the West. The Soviets have found that in
order to get on the technological bandwagon they must have access to
Western suppliers. And the United States, because of its economies-of-
scale, constitutes the best bet. :

Much has been written in the West this past year regarding the .
troubles besetting the Soviet economy, albeit some of it has been cast
in rather sensationalist terms. It is true, however, according to official
Soviet statistics, which are usually inflated, that the growth of national
income in the U.S.S.R. in 1972 was one-third below expectations and
was the lowest recorded in more than 25 years.* Most of the difficulty,
of course, stemmed from the extremely poor agricultural year which
resulted in the importation of more than 29 million metric tons of food
and feed grains from the West at a cost of about 2 billion dollars. In-

3 The most recent public telephone directory of Soviet institutions in Moscow, a eity of
some 7 million, was published in 1968 in an “expurgated’ edition. For example, there are
no more than half a dozen entries for the Central Committee of the Communist Party,
Council of Ministers, or individual ministries. Similarly. Soviet maps of Moscow are so
deficient in information that most foreigners have to rely on a map published by the US
Army Map Service!

¢ Pravda, December 19, 1972 and Pravdas, January 30, 1973.
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dustrial production, too, fell below its planned rate of growth primar-
ily because of unrealistically high expectations for labor and capital
productivity gains. Together, they have forced major changes in 1973
plans: all major economic indicators, except farm output, have been
markedly—in some cases drastically—reduced. The greatest loser this
year is the consumer. Planned output growth of consumer goods in
1973 was cut by 44 percent, whereas growth of producers goods was re-
duced by only 17 percent.® The outlook for the consumer in the long run
may not be as dark. Investment in consumer goods industries remains
high and the Soviets have evidently decided to continue to improve
the quality of the diet through expansion of meat production. On the
other hand their commitment to 1mprove services to the population
seems less firm. The 1973 agricultural goal, moreover, appears overly
ambitious. Military expenditures in the overt budget are scheduled to
remain constant, but, with the large increase in the “science” entry,
will probably continue to grow appreciably. Soviet officials have not
mentioned plans for the other remaining years of the current Five-
Year Plan (1971-75), but their downward revision appears inevitable.®

It must be remembered, however, that while recent performance and
immediate prospects are dim, they deal only with growth. The Soviet
economy isnot in a recession, much less a depression. In economic terms
per se, there is no erisis. Only if one looks to the future is it possible
to predict that if the present situation persists the Soviet Union will
be falling ever further behind the West economically. On the other:
hand, the political ramifications of the present state of the Soviet
economy are far greater than the economic indicators alone would
suggest. To point out the most obvious, the situation is undoubtedly -
causing some diminution of self-confidence among the Kremlin leaders
who still subscribe to the belief that “scientific communism?” is the key
to the future. It is also probably generating considerable chagrin over-
the shadow that these problems cast on their touted image of the Soviet
Union as an “equal” superpower with the United States.

How 1s it that a nation with a military prowess on par with that of
the United States, with a population of almost 250 million, with a ter-
ritory encompassing virtually one-sixth of the earth’s land mass.” finds
itself in such economic straits? The reasons are many and varied, each
of which provides only a partial answer. One is readily apparent : with
a national income only about half as large as that of the United States,
the Soviets have been spending virtually as much as the United States.
on their military establishment, thereby siphoning off the most skilled
manpower and high quality resources from growth producing invest-
ment.®

5 The current 5-year Plan adopted in 1971 had altered the traditional priorities by
setting the rate of growth of consumer goods slightly above that of producers goods.

One lorig-time observer of the Soviet scene, when apprised of the changes in the 1973
plan occasioned by the poor performance in 1972, asked, what else is new ? Whenever the
going gets rough, it is the consumer who gets it in the neck while the military forces fare
well. However, the high priority accorded agriculture, while unrealistie, is” a relatively
new phenomenon.

7 The Soviet Union is 11 time zones wide and stretches further North to South than the
US does East to West. Siberia alone is larger than the visible surface of the moon.

8 US Department of State, USSR Facts Book, May, 1972, p. 3, estimates that the Soviets
spent more than $75 billion doHars in 1971 prices on their military establishment, as
measured in prices they would have had to pay in the United States. Other estimates using
different methodologies vary. but all appear to agree that the burden of military expendi-
ture is greater on the Soviet than the U.S. economy.



Some observers point with considerable justification to the geo-
graphic disabilities of the Soviet Union. Despite its vast size, most of
the country lies north of the parallel separating the U.S. from Canada
and is far removed from the moisture-bearing winds of the Atlantic.
Thus, they aver, its economic difficulties stem largely from a harsh
climate which intermittently is particularly inhospitable, as in
1971-72. Such geographic determinists, however, tend to ignore the
fact that a nation with comparable soil and weather conditions, such
as Canada, somehow seems to survive and prosper to a far greater
extent than does the Soviet Union.

Other commentators, more ethnically oriented, attribute Soviet
“backwardness” to the relatively low educational and technical culture
of the Soviet people.? It is true, of course, that almost half of the Soviet
population is rural and that the majority of the urban population
1s at most a generation removed from the peasant household, and as
a result, performance in non-priority sectors, such as public services,
can be frustrating. Yet a dispassionate observer with knowledge of
history who recalls the genius of the likes of Mendelevich,
Lomonosovskiy, Tsiolkovskiy, and XKorolev, not to speak of the con-
tributions of personages of Russian heritage resident in the West,
would be extremely reluctant to disparage the native talents of the
Soviet peoples.

The goviets themselves, when pressed, are wont to attribute current
difficulties to the losses suffered during World War II. More than 20
million lives were lost, roughly the equivalent of the metropolitan
areas of New York, Chicago, and Los Angeles. As anyone who has
visited with Soviets is aware, the effect of war losses is still horrendous.
But advocates of their persuasion also tend to overlook that West
Germany and Japan suffered even more, relatively speaking, than did
the Soviet Union. And their economic growth and standard of living
today significantly exceeds that of the Soviet Union. To the extent that
such facts are recognized, the usual Soviet rationale attributes the
present affluence of West Germany and Japan to U.S. aid, ignoring
the equally incontrovertible fact that the U.S.S.R., too, could have
benefited from participation in the Marshall Plan and, at least
theoretically, from subsequent American assistance. But Stalin turned
down these offers of aid not only for the Soviet Union, but also for
the Communist states of Eastern Europe. )

Another feature, oftimes treated slightingly by Western economists.
but at least equal in importance to any of the foregoing, is that the
Soviet system of rule is one of the most highly politicized the world
has ever seen. It not infrequently inhibits 1f not prevents the attain-
ment of policy goals. Numerous examples exists, such as the decades
during which” Albert Einstein’s theories were werboten because they
challenged the official ideology as then interpreted. Similarly, Norbert.
Wiener’s pioneering works on cybernetics were banned for years, a
fact which severely retarded the development of the computer tech-
nology the Soviets are now so desirous of obtaining from the West.

* Though Soviet science made great strides in spite of these short-sighted

9 Despite admirable achlevements in overcoming such features as funetional illiteracy,
the average level of educational attainment for Soviet adults is only 7 years, compared with
about 12 in the US. American universities continue to graduate almost twice as many
students as Soviet institutions of higher education. Ann S. Goodman and Murray Feshbach,
Estimates and Projections of Educational Attainment in the USSR (Washington, D.C.,
1967), pp- 4, 16.
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strictures, all too often it was forced to subscribe to the “get-rich-
quick” theories of the likes of the quack geneticist Trofim Lysenko
whose officially sanctioned diktats contributed much to the failure of
Soviet agronomists to develop high-yield seeds, and thus to the poor
performance of the agricultural sector.

The Soviet Union thus is suffering in a very real sense from past
mistakes caused by its all-embracing totalitarian system of rule. It
is all-embracing in that the Soviet “civil service” consists of almost
100 million white and blue collar workers who comprise the entire
national labor force aside from roughly 25 million semi-autononious
peasants who work on collective farms. Their day-to-day activities
are administered by a vast bureaucracy whose primary concern often
appears to be the protection of its rights rather than the welfare of its
clients. Overseeing its operations are several-hundred thousand mem-
bers of the Communist Party apparatus who set policy and strive to
ensure its execution.

The Political Bureau of the Central Committee of the Communist
Party of the Soviet Union is the supreme policy-making body for eco-
nomics as well as all other aspects of Soviet life (See Figure 1). The
majority of its 15 voting and 7 consultative members are engineers by
training ; there is not an economist in the lot. The most junior member
is 55 : the ranking members are all 66 or older. By training and experi-
ence they are production oriented. During their rise to-national promi-
nence, the success criterion was quantity, not quality. Of late they
have become increasingly aware of the need for higher quality and, in
fact, have inaugurated a series of awards entitled “Up to World.
Standards.” But judging by their performance, they dimly perceive
such concepts as cost effectiveness, alternative choices, ete.

Burly, beetle-browed Ieonid Ilyich Brezhnev, 66, chairs the weekly
sessions of the Politburo where spokesmen for various groups thrash
out solutions, large and small. For example, the Politburo lays down
the guidelines of the annual and five-year plans which are then drafted
by the government planning organization. The Politburo reviews
these drafts and recommends their acceptance by the Party's Central
Committee or “parliament” (see below), which, in turn, approves
them. They are then formally ratified by the U.S.S.R. Supreme Soviet
or government legislative arm, thereby giving them force of law for
every form of Soviet activity.» :

In addition to General Secretary Brezhnev, the Politburo member-
ship includes the Party Secretaries for ideology, industry, and agri-
culture, the top government leaders, the Minister of Agriculture, and
spokesmen for other key establishments. Decisions are believed to be
reached usually on the basis of a concensus. Though no votes are ever
published; there appears to have been some controversy over certain
economic issues. The Party chief of the Ukraine, for example,.pub-
licly disagreed at the 24th Party Congress in 1971 with the geo-
graphic distribution of new investment when he argued for greater
allocations for his republic’s coal fields at the expense of investment
in new energy sources in Siberia; he and his Belorussian counter-

10 The only recent exception to this practice occurred when the U.S.S.R. 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.




part also bitterly attacked the emphasis on consumer goods contained
in the Ninth Five-Year Plan.! :

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 396-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, 11l 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 10-man membership includes three other
voting members of the Politburo, three consultative members, and-
three 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 re-
sponsible 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 controls
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, 70-year old Nikolay
Podgornyy, and a Head of Government, 69-year old Aleksey 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 (see Figure 2). It determines the out-
put of all major commodities, investment, military production, con-
sumer goods, foreign trade, housing construction, sets prices and
wages, etc. In effect it owns and operates the productive plant and
trade organizations and also is the sole stockholder in all financial
institutions. :

1t The Ukrainian Shelest lost his first Secretaryship during the Moscow Summit under
circumstances which suggest he also might have opposed Its convocation. The Belorussian
Masherov, following the Summit, climbed aboard the Brezhnev bandwagon by bestowing
upon him the lavish praise he appears to have studiously avoided earlier. Ironfcally, invest-
ment in the Siberian oil and gas fields is hoped to be obtained from U.S. and possibly
Japanese sources. Also, with the shortfalls in 1972 economic performance, emphasis on
consumerism has died down.

12 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 band, s
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 group” of
Malenkov, Kaganovich, Molotov, etc. ; the second, to the removal of Khrushchev. No officlal
accounts of these sessions have ever been published and the voting allegedly was unanimous,
including those being ousted with the notable exception of tbhe Old Bolshevik Molotov.
Unfortunately, the number of Central Committee members voting is not known ; neither 18
the number which constitutes a qQquorum.
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The government functions at present in a highly centralized fashion,
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 ; exam-
Eles are the defense and aviation industries. Union-republic ministries
have a central headquarters in Moscow and subordinate ministries 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 agriculture and
light industry. (Republic ministries usually handle industries of
purely local significance.) The authorities are planning to transfer
some functions from ministries to middle echelon management but
even if this is effectively carried out, the system of economic adminis-
tration 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 govern-
ments 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 be-
tween the many problems besetting the Soviet economy. In addition
to the time-honored State Planning Commission which 1s 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 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 reorganized and beefed-up the
State Committee for Science and Technology. 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 com-
puterize the Soviet economy, to develop new management techniques
to raise labor productivity which in industry, according to inflated
Soviet statistics, they admit is only 54 per cent of that of the United
States,and in agriculture, only 20-25 per cent.*®

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 pric-
ing system chronically lags far behind actual costs, managers began
to produce what was profitable for their enterprise and slighted assort-
ment 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.

Similarly, for a while it appeared that management was going to be
freed from the “petty-tutelage” or interference of non-technically com-
petent Party authorities. Criticism of this was prominently featured
in the year following the adoption of the reform but has gradually
fallen off. More recently, examples of Party officials actively interfer-

13 Narodnoye khozyaystvo SSSR, 1922-1972 (Moscow, 1972), p. 64.
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ing in—and supposedly solving—production problems is again being
published. L

The current panacea is the formation of self-financing “production
associations”, in effect medium-sized vertical or horizontal trust (in
Western parlance), in place of numerous budget-funded enterprises.
Under the reorganization decreed April 2, 1973, economic ministries
will be limited to formulation of overall policy in planning, invest-
ment and much-needed technological improvement. Other ministerial
functions will be transferred to the “production associations” which
will not only control output in subordinate plants but also be respon-
sible for research and development. The ministries are required to draw
up reorganization plans within the next six months which, when ap-
proved by the government, will be implemented over the next three
years.

Like so many previous reorganizations, one-shot gains are likely to
be forthcoming, especially when already profitable activities are re-
structured; the efficacy of administrative reorganizations diminish
over time and historical experience indicates that they have little posi-
tive effect when less-well endowed plants are brought into the new
system. Undoubtedly in time this organizational innovation will also
fall into disuse and other bureaucratic variants will be proffered in
the apparently never-ending search for solutions which can be j ustified
ideologically.

When Brezhnev and his colleagues took over from the ousted Khru-
shchev, they pledged to pursue “careful, scientific” policies. Compared
to the blood and iron of Stalin’s era and the plunging initiatives of
Khrushchev’s stewardship, they have fulfilled that pledge. But in so
doing, they have created a gray bland image which has led some com-
mentators to conclude that nothing significant has happened under
their aegis and that they, personally, are “third raters.” Both conclu-
sions appear erroneous.

Brezhnev and Company have accomplished a good deal. One has
only to recall their boldness and restraint in the Middle East, West-
politik, and the detente with the West in foreign affairs. Domestically,
it is true, they have been less innovative, but political dynamics, for
example, have continued, as the recent demotion of Dmitry Polyanskiy
has indicated. In fact, since their assumption of power in 1964, of the
98 men who have held or hold voting or consultative membership in
the Politburo, only Party ideologue Suslov and Uzbek Party chief
Rashidov function in the same capacity as they did then. Podgorny
was removed from the Secretariat in 1965 and became Chief of State;
Kosvgin has slowly relinquished his role as principal negotiator with
the West to Brezhnev; and Brezhnev has become clearly primus inter
pares. The process, to be sure, has been incremental, but its cumulative
effect has been to alter the specific gravity within the leadership. As
for their mental capacity, few if any nations in history have raised
their native geniuses to political leadership. Brezhnev and Company
have, moreover, attained for their country the status of a superpower,
at least militarily.

Attainment of superpower status militarily, however, has contrib-
uted to the inability of the Soviet Union to modernize its economy. Con-
ceivably the process began at SALT I and now beginning at SALT I1I
and the MBFR talks will contribute to a Politburo decision to alter its
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priorities away from the military and toward the civilian sector. At the
least it should give the Politburo pause before embarking on massive
new military programs at the expense of the consumer. On the other
hand, the Politburo track record to date suggests that its most likely
course of action will be to attempt to muddle through. Perhaps the
new Soviet Constitution Brezhnev promised for the 25th Party Con-
gress in 1976 will reveal a government structure and philosophy which
will make possible the attainment of the economic Nirvana so often
promised the people. Odds are, however, that it will not. :

The foregoing was written before the April 26-27 CPSU Central
Committee Plenum which saw Brezhnev further consolidate his posi-
tion and emerge with greater authority to pursue détente abroad while
continuing his policy of tighter political and social controls at home.
The plenum also made major changes in the composition of the Polit-
buro by dropping Shelest and Voronov and elevating to full member-
ship Ministers of Foreign Affairs Gromyko (64) and of Defense
Grechko (69), and Chairman of the State Security Committee (KGB)
Andropov (58), while naming to candidate membership Leningrad
Party chief Romanov (50). These personnel changes appear to reflect
the realities of power as they have developed over the past several
years rather than to herald a realignment of priorities.
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1. INTRODUCTION

Under frequent prodding from an increasingly impatient political
leadership to raise economic efficiency and solve some chronic prob-
léms, Soviet planners have introduced in the past few years numerous
changes in the traditional methods of planning and in the system of
incentives for enterprises. These changes stem from the so-called eco-
nomic reforms announced by Premier Kosygin in September 1965.!
In the ensuing 7 years the search for “improved” methods of planning
has seemed frenetic, and changes in the formal rules governing enter-
prise incentives have followed one another in rapid succession. Since
an extensive literature already exists on the early experience with
the economic reform,? this paper focuses on two recent developments:
(1) the changes in planning methods and approaches that affected
the preparation of the Ninth Five-Year Plan and are slated to affect
future plans and (2) the changes in incentive arrangements introduced
in connection with the current five-year plan. Although the discussion
refers mainly to the particulars of the industrial sector, much of it has
relevance for the economy in general.

1 Pravda, September 28, 1965.

2The most recent aceount of the experience with the economie reform during 1966-70 is
given in Gertrude I2. Schroeder. “Soviet Economic Reforms at an Impasse.’’ Problems of
‘Commurism, July—Aagust 1971, pp. 36-46.

(11)
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As background for assessing the most recent developments, it is
instructive to review the general philosophy that seemed to underlie
the Kosygin reforms at the:outset-and to consider their specific ob-
jectives. As originally announced, the reforms involved the idea that
some relaxation of rigid central planning and management of enter-
prises would be good for the economy. Fewer targets would be handed
down to enterprises, whose freedom of action was broadened by
statute, notably in the areas of the management of labor and invest-
ment. Economic “levers”—sales, prices, profits, a capital charge and
enterprise incentive funds—were to predominate over administrative
methods in orienting enterprises to produce saleable products at mini-
mum cost. Thus, sales, profits-and return on capital (profitability)
replaced gross value of output as success criteria and the basis for.
bonuses. Enterprises were given their own incentive and investment
funds to manage as they pleased. Some “spontaneity” thus would be
engendered in the economy. Reacting spontaneously to these levers,
enterprises would cease to “produce for the warehouse”, skimp on
product quality, conceal real production possibilities, ignore costs,
resist innovation, “storm” and waste capital. Fewer detailed controls
would be needed, and a long list of chronic economic ills would be
eliminated, or at least ameliorated. :

In the course of implementing the reform during 196670, an ele-
ment of spontaneity did indeed develop. Enterprises allowed to oper-
ate under the new procedures started to exercise their new freedoms
and to respond to the new economic parameters. Economic levers began
to take hold, and in many cases things started to happen. But the
planners did not always like the results. At the same time, the newly
created bureaucracies continued to exercise petty tutelage over enter-
prises in the traditional ways, in violation of the rules of the reform
and the new statutory rights granted to enterprises. To cope with these
“problems”, i.e., undesired, spontaneous enterprise actions, the plan-
ners successively amended the rules of the reform to restrict enterprise
managers’ leeway for action. The economic “levers” were administered
in ever greater detail, and the size of the administrative bureaucracy
steadily increased. Spokesmen for the reform began describing it as

" a long process, involving two phases: an “extensive” phase essentially
comprising the years 1966-70, during which most industrial enter-
prise were gradually shifted to the new system, and an “intensive”
phase during which the reform would be “deepened”, and its real
potentials would be realized. As the Soviet press made abundantly
clear, the first phase witnessed little, if any, progress toward removing
the chronic malfunctioning of the industrial sector. Industrial growth
did not increase, and factor productivity improved only moderately
over 1961-65.2 At the beginning of 1971 the new system encompassed 83
percent of all industrial enterprises, most of transport and communi-
cations and substantial numbers of enterprises in other sectors.

The Ninth Five-Year Plan included, for the first time, a major sec-
tion on planning and management ¢ The Plan states that the reform is
to be extended throughout the economy by 1975. It specifies a number
of ways in which planning and incentives are to be “improved” over

3 James H. Noren and F. Douglas Whitehouse, “Soviet Industry in the 1971-75 P]afx”.
pp. 206-245.
¢ Pravda, April 11, 1971.
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the course of the Plan. Some of these approaches were reflected in the
Plan:itself, and others were on-going-developments given emphasis
by the Plan. All of them are aimed at raising economic efficiency in
general, and solving persistent problems of the system that bear espe-
cially on consumer welfare and technological progress.

II. MoprFicATIONS IN PLANNING APPROACHES AND TECHNIQUES

In addition to reorganizations of the administrative bureaucracy,
Soviet planners typically have seen the solutions to malfunctiorings
of the economy to lie in “improving planning”. Bad performance can
be traced to bad plans; good .plans, therefore, will result in good
performance, provided only that enterprise managers’ incentives are
tied to fulfilling these good plans. In this vein, the “extensive” phase
of the reform witnessed a wide-ranging search for planning ap-
proaches that would produce these elusive, “optimal” plans. The result-
g approaches, emphases and methodologies affected the preparation
of the Ninth Five-Year Plan for 1971-75, now in mid-course and
behind schedule; they are also now slated to influence future plans.
The principal developments in planning since 1965 will be considered
under four themes: (1) the larger role assigned to five-year and longer
range plans; (2) the efforts to devise more “scientific” plans, of what-
ever kind and duration; (3) the attempt to plan in much more detail
technological progress, improved product quality, and economic effi-
ciency; and (4) the use of mathematical models and computers, in-
cluding input/output techniques.

A. The Larger Role of Five-Year and Long-Rcmge Plans

In his original speech announcing the reforms, Premier Kosygin
noted that contemporary developments in science and technology re- -
quire that enterprise guidance have a time-horizon longer than is pro-
vided by annual plans. “Proper importance has not been attached to
long-range plans,” he said.® He called for “as a basic form of planning,
a five-year plan with breakdowns of the more important assignments
by years”. The recommendations of the All-Union Conference on
Improving Planning and Economic Management, held in May 1968,
included this proposal, along with the stricture that the five-year
plans be worked out within the framework of a system of long-range
plans.® The emphasis on long-range plans was reinforced in the Party-
government decree on science and techmology adopted in October
1968; the decree instructed the. Gosplan, the State Committee for
Science and Technology and other agencies concerned to work out 10—
15 year forecasts of scientific and technical developments to be used in
planning.” Speaking at the 24th Party Congress in the Spring of
1971, both Brezhnev and Kosygin stressed the importance of long-
range plans.

The Ninth Five-Year Plan embodies the approach called for by
Kosygin in 1965. It includes, for the first time in Soviet planning ex-
perience, specific detailed targets for individual years in the plan

5 Pravda, September 28, 1965.
8 Planovoe khoziaistve, No. 8, 1968, pp. 72-79.
7 Pravda, October 23, 1968.
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period. Also, this Plan was published, the first time such detail has
been given for a five-year plan since the 1930’s.® Moreover, in contrast
to past plans, the Plan.for 197175 was formally enacted into law by
the Supreme Soviet, thus giving it .directive force.® Responsible
agencies were instructed to ensure that a five-year plan was worked out
for each individual enterprise. In anticipation of this task, Gosplan
had published lengthy instructions to industrial enterprises for draft-
ing these plans.® Judging from these instructions, it appears that
enterprise five-year plans are supposed to be worked out with annual
breakdowns in a level of detail corresponding to that of a typical
annual plan. The enterprise five-year plan contains 11 basic parts, the
key indices for which are set by superior organs as sub-components
of the aggregates in the national plan. If “life dictates,” however, the
plans for individual years within the quinquennium may be changed;
indeed, numerous changes already were made in the plan for 1973,
in response to the poor performance in agriculture and in the com-
pletion of new capacities during 1971-72.

-In accord with a frequently cited Leninist -dictum that “one cannot
work without a plan designed for the long run”,'* Soviet planners have
een doing preparatory-work on the formulation of several sub-plans
for 1976-80 and on a 15-year plan for 1976-90. In late 1971 the Col-
legium of the USSR Gosplan approved a “General Plan for the De-
velopment of USSR Power Systems to 19807, which is mandatory for
nse by subordinate Gosplans in formulating annual and five-year plans
in that neriod.*? Gosplan also has set up a number of special task forces
to do the preparatory work for drafting the various major sections
of the long-range plan. Based on the work of these task forces, Gosplan,
together with the State Committec on Science and Technology and the
['SSR Academy of Sciences, has adopted a decree establishing a list
of the most important problems to be considered and the kinds of sci-
entific and technical forecasts and economic projections required for
developing the plan for 1976-90.2 The objective is, evidently, to pro-
vide the basis for simultaneous preparation of a 15-year plan with
five-year breakdowns and the Tenth Five-Year Plan for 1976-80.

B. Providing a More “Scientific® Basis for Plans: The Eole of
Forecasts

In connection with the genesis of the 1965 economic reform pro-

" posals, Soviet planners became convinced that the key to improved
economic performance lay in developing much more “scientific” bases
and methodologies for centralized planning. The call for more “sci-
entifically-based” plans involved two major ideas. First, long-term
forecasts of scientific and technological developments should be made
in some detail, and second, all parts of the plan should be based on
projections (forecasts) of economic and social variables made with
the use of modern mathematical and economic models. The planners
nerceived that the Soviet economy was not participating in the on-

3 N. K. Baibakov (ed.). Gosudarstrenniy piatiléniy plan razvitia narodnogo khoziaistva
SSSR na 1971-1975 godakh, Moscow, 1972,

® Prapda, November 27, 1971,

10 Bronomicheskaia gazeta, No. 5, 1971, pp. 11-14, Ibid. No. 7, 1971, pp. 11-14,

1 V. 1. Lenin. Polnoe sobranie sochineniy, vol. 42, pp. 153-154.

12 Planovoe khoziaistvo, No. 12, 1971, p. 88.

13 Jbid., No. 10, 1972, p. 151-152.
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going, world technoldgical revolution and evidently believed that if
accurate forecasts of technology were made, the plans could take them
into account, and the USSR’s track record in this area would be
improved. The current forecasting craze that has resulted apparently
had its genesis in a speech that Premier Kosygin made to Gosplan
officials in 1965. Stressing the importance of scientific and technical
progress, he said, “Can we, in projections of the national economy,
1gnore substantiated forecasts relating to the future? No, we can-
not.” * Forecasting was institutionalized by providing as part of the
Fighth Five-Year Plan a “State Plan for Highly Important Scientific
Research” that included a comprehensive plan for working out socio-
economic forecasts and forecasts of technological developments for
1971-75 and beyond.** Dozens of institutes launched forecasting pro-
grams, the effort being greatly facilitated by the increasing availability
of more and better computers. In December 1966, the first Scientific
Conference on Economic Forecasting was held under the auspices of
Gosplan and the Academy of Sciences.*® The high-level, active support
for forecasting also touched off a lively, theoretical debate over the
role of such forecasts in Socialist planning; this subject was sensitive,
since it revived methodological-ideological issues in planning that had
lain dormant since the 1920’s.)” The pragmatists have overcome the
ideological scruples with the dictum “A plan without a forecast is just
as impossible under Socialism as a forecast without a plan.” *® They
take pains to emphasize, however, that forecasting is a part of pre-plan
work. First, the past is analyzed, and forecasts are made of likely de-
velopments in science and technology and likely trends and relation-
ships of socio-economic variables then with this information the
specific social aims and purposes are selected for the plan period by the
political leadership ; finally an “efficient” plan for achieving these goals
1s formulated.

With the added impetus provided by the 1968 Party-government
decree on scientific research, the forecasting effort has burgeoned.
Everyone and his research institute have gotten into the act. The
numerous scientific research institutes under the USSR Academy of
Science and the economic ministries were charged with forecasting
developments in science and technology. Economic research institutes
took on the task of forecasting a variety of social and economic vari-
ables. An Economic Forecasting Section was created in the Institute
of Economics of the Academy of Sciences and in Gosplan’s Economie
Research Institute, and 56 temporary commissions were set up to make
various kinds of forecasts.?® In April 1970 a Conference on Economic
Planning and Forecasting Methodology was held under the aegis of
Gosplan’s Economic Research Institute.?’ Another conference was held
on the same subject in 1971,** and a conference on forecasting prices
was held in 1972.22 As forecasting became the thing to do, complaints

14 I'bid, No. 4, 1965, p. 4.

15 Literaturneia gazeta, No. 1, 1971, p. 11.

18 Voprosy ekonomiki, No. 3, 1967, pp. 149-152. .

17 See, for example, Ibid, No. 3, 1968, pp. 24-34. Izvestia Akademii Nauk, seria ekono-
micheskaia, No. 5, 1970, pp. 5-15.

18 I'hid, p. 7.

39 Pravda Ukrainy, September 15, 1970.

20 Voprosy ekonomiki, No. 7, 1970, pp. 150-153. Ekonomika i matematicheskie metody,
No. 4. 1970, pp. 631-638.

21 Voprosy ekonomiki, No. 9, 1971, pp. 154-157.

22 fbid., No. 5, 1972, pp. 149-152,

26-150 O - 74 - 3
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were voiced about lack of coordination, overlap and duplication of
effort, inconsistent and incompatible methodologies, and use of differ-
ent basic assumptions.?® Indeed, the 1970 Conference on forecasting
had noted these phenomena and recommended that a national center
be established to oversee a unified forecasting effort and to allocate
tasks.?* There should be developed (1) a list of required forecasts and
indicators to be projected, (2) a single system of forecasting models
to be worked out on computers, and (3) a standard set of reliable
statistics. The pleas for a coordinator for the disparate forecasting
" cffort produced an awe-inspiring decree issued in late 1972 under the
imprimatur of Gosplan, the State Committee for Science and Tech-
nology and the USSR Academy of Sciences.?® This document, an ap-
pendage to the already approved plan for research in the natural and
social sciences in 1971-75, parcels out forecasting assignments to the
various research institutes i connection with the preparation of the
new 15-year plan and its sub-plans. But the decree does much more
than make research assignments, for it is accompanied by an equally
awe-inspiring decree with the impressive title “Main Methodological
Principles and Mandatory Requirements for the Compilation of Scien-
tific and Technical Forecasts.” 26 It aims to cover all kinds of fore-
casts—both technological and social. This very epitome of a bureau-
cratic document, defies adequate summarizing. Perhaps a bit of its
flavor can be had from the following sketch. Each separate forecast:
(1) must contain both technical indicators and indicators of the eco-
nomic effectiveness of various ways “to implement domestic and world
achievements” in the field involved; (2) should include an evalnation
of the “social consequences” of each forecast development; (3) should
include an analysis of relevant past and present developments in the
USSR and the world and a prediction of developments in the period
concerned ; and (4) must be submitted to five separate agencies, with
mandatory coverage of a large number of specified items. How the re-
cipients will manage the mountain of paper that will surely result
from this massive forecasting project is an interesting question.
Precisely what influence the forecasting work of research institutes
had on the final draft of the Ninth Five-Year Plan cannot be de-
termined by anyone outside Gosplan. On the one hand, Gosplan Chair-
man Baibakov states in a preface to the published plan that such re-
search played a “significant” role.?” On the other hand, the head of
Gosplan’s Economic Research Institute stated at the beginning of 1971
that “forecasts are still little used in planning and managing the na-
tional economy.” 2 Although price forecasts were made for branches of
industry and groups of commodities, the projections were not used in
the plan.® It is clear, however, that, largely because of the availability
of computers, many more computations and disaggregations were
made for this plan than for previous ones. Thus, for the first time
in planning history balances were worked out for 5500 different kinds
of equipment in natural units and in value.?° Material balances with

a méml;gs?tlia Akademii Nauk, seric ekonomicheskaia, No. 3, 1971, p. 139. Pravda, Janu-
Ty 6, .

2 Ekonomika i matematicheskie metody, No. 4, 1970, pp. 631-638.

% Planovoe khoziaistvo, No. 10, 1972, pp. 151-152.

2 Ihid., pp. 152-155.

27 N, I Baibakov, op. cit., p. 12.

2 Literaturnaie gazeta, No. 1, 1971, p. 11.

® Planovoe khoriaistvo, No. 9, 1972, p. 56.

0 Ibid., No. 4, 1972, p. 128.
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annual breakdowns were computed for 235 basic products, and in-
vestment requirements for materials were determined on the basis of
technical norms, thus dispensing with the specific ministerial order
documents that used to be required.?

Probably the most influential of the “scientific” forecasts were pro-
jections of a variety of technical indicators (norms) of projected sav-
ngs in resources per unit of product. As shown in another paper in
this volume, the norms for savings in materials were very bullish, espe-
cially those that underlay the plan for machinery and the plans for
introduction of new capacities.®* Goals for labor productivity and for
completion of new capacities also are very ambitious. Soviet planners
seem to have been carried away in particular by the results that
could be achieved, on paper, at least, through reduction of material ex-
penditures per unit of product. In his report to the 24th Party Congress
Premier Kosygin called such reduction “an enormous reserve” in the
economy.®® The Soviet press frequently cited calculations of savings
that could be achieved. For example, planners calculated that a reduc-
tion of 1 percent in use of ferrous metals in machinery production is
equivalent to 260,000 tons of rolled metal, enough to make 100,000 1774
excavators and over 60,000 SK—4 grain combines.** Gosplan’s Scientific
Research Institute for Planning and Norms prepared methodological
materials to guide the ministries in recomputing norms and, based on
ministerial submissions, worked out final proposals for reduction in
materials expenditure norms during 1971-75 that were “used by
Gosplan” in drafting the Plan.?s It is clear that planning norms of all
kinds were calculated and recalculated in a level of detail much greater
than heretofore. Although expenditure norms have been developed for
only about 70 percent of all industrial materials, work is underway to
expand the list.*® Moreover, as a recent book on planning points out,
“Planning norms must be higher than the average attained and near to
those attained by the best enterprises.” ** Finally, the planned reduc-
tions in material expenditures during 1971-75 were handed down to
ministries and to enterprises as mandatory indices in their plans.2®

Gosplan clearly was under strong pressure to make the plan for
1971-75 as taut as possible. In a rare description of the formulation
process a Deputy Chief of Gosplan stated, “On several occasions the
CPSU Central Committee and the Council of Ministers reviewed the
basic problems involved in the draft Five-year Plan and directed at-
tention of Gosplan, the ministries and the union-republics to increas-
ing the role of efficiency in the economy and finding additional re-
sources for strengthening agriculture and raising living standards.” 3
From his description, it appears that Gosplan at several points in the
drafting process tightened up plans submitted from below. In pre-
paring the taut plan demanded by the leadership, Gosplan could de-
fend its realism by reference to the “scientific basis” for its under-
pinnings—the projected gains in efficiency. As indicated, this Plan,

AN, 1. Batbakorv. op. cit.. pp. 13-14.

32{%16111%%_}1 Noren and F. Douglas Whitehouse, “Soviet Industry in the 1971~-75 Plan”,
pp. 2 5.

& pravda, April 11, 1971,

3 Material’no-tekhnicheskoe anabzhenie, No. 7, 1971, p. 19.

35 Planovoe khoziaistvo, No. 3. 1971, pp. 90-91.

38 Material’no-tekhnichesl:oe snabzhenie, No. 7. 1971, p.-17.

37 M. P. Chistiakov and P. T, Morozov, Planirovanie v. SSSR, Moscow, 1971, p. 71.

38 Pkonomicheskaia gazeta, No. 3, 1971, p. 12,

% Planovoe khoziaistvo, No. 5, 1971, p. 52.
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more than its predecessors, was formulated using detailed forecasts
of technical possibilities for resource savings that were worked out by
engineers in the numerous industrial and scientific research institutes.
Such people well might forecast as generally achievable efficiency gains
that were technically possible with existing know-how and that may,
indeed have been realized in some plants. Under great pressure to
“uncover hidden reserves” in the economy, Gosplan could only wel-
come such “scientifically substantiated” forecasts. Could it be that
attempts to “improve” planning by making it more “scientifically-
based” may render it more unrealistic instead ?

O. Planning Technological Progress

A principal concern of planners and economists in the past few years
has been the search for ways to boost the rate of technological progress
within a framework of socialist central planning. This search has
involved, first of all, the attempt to devise satisfactory measures of
the rate of progress, frequently considered to mean the efficiency of
resource use in general. A second facet is the effort to devise specific
technical parameters for planning and achieving particular aspects of
technological progress.

1. MEASURES OF EXFICIENCY

Mindful of Kosygin’s criticism in 1965 ; “It must be said that our
economic scholars have not busied themselves greatly with analysis
of the effectiveness of social production and the elaboration of pro-
posals for increasing it,” ** economists have filled the economic press
with discussions of how best to measure economic efficiency at various
levels—economy, ministry and enterprise. One objective of the discus-
sion was to devise a set of specific indices of efficiency that could be
included in plans and that could serve both to force greater efficiency
on producing units and to measure and compare the results achieved.
The vigorous debates on the issue, still continuing, culminated in the
publication by Gosplan in early 1972 of a draft set of “uniform and
inter-related indices” for measuring the efficiency of economic activ-
ity.#* For the economy as a whole and the republics the indices are:
national income and consumption per capita, national income per ruble
of capital invested, and per ruble of wages. For ministries, associations
and enterprises a iong list of indicators is provided. Essentially, they
amount to calculating ratios of both net output and gross output per
ruble of capital, labor and materials expenditures, along with a num-
ber of subsidiary indices. The draft list of indicators has been sent
to ministries and some large enterprises, with instructions to compute
the indicated measures for the period 1971-75. Presumably, the next

~ step will be to incorporate the finally agreed upon set of indices into
the formal plan documents and to make fulfillment of the plans for
some or all of them mandatory. These steps have already been taken

with respect to two of the indicators, profitability and labor produc-
tivity.

% Pravda, September 28, 1965. .
4 Ekonomicheskaia gezeta, No. 34, 1972, p. 10.
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According to Gosplan Chief Baibakov, a wide variety of indicators
of efficiency in the use of capital, labor and material resources were
used in preparing the Ninth Five-Year Plan—many more than in
previous plans.s?

An important recently adopted document is a “Standard Method-
ology for Calculating the Efficiency of Capital Investment”, published
in 1969.# Because the new Methodology represents a revision of an
earlier (1959) Methodology ¢ to which Western specialists on the So-
viet economy have paid considerable attention, 1t is worthy of ex-
tended treatment. Unlike the earlier document, the new Methodology
was formally approved by Gosplan, the State Committee on Construc-
tion (Gosstroy) and the Presidium of the Academy of Sciences and
1s described as “mandatory” for all sectors of the economy. On its basis
the ministries are to work out specific branch methodologies. The re-
vised General Methodology is at once broader and more explicit than
its predecessor. The revision was intended basically to serve two pur-
'foses : (1) to establish a uniform definitional and methodological basis

or calculating the efficiency of investment throughout the economy
and at key administrative levels, and (2) to bring this facet of plan-
ning in line with the concepts and terminology of the on-going eco-
nomic reform. Both purposes are in furtherance of the greatly in-
creased emphasis of the current leadership on the critical importance
of raising the return on investment, following its dramatic, sharp
decline during Khrushchev’s latter years.

The new Methodology represents an advance over its predecessor in
the direction of greater economic rationality. What its actual impact
will be in practice is another question. The principal differences be-
tween the old and the new Methodologies are the following:

(1) Unlike its predecessor the new Methodology specifies formulae
for calculating the overall efficiency of capital investment termed “co-
efficients of absolute effectiveness.” For the whole economy, the repub-
lics and the major sectors, this measure is the incremental output/
capital ratio, with output defined as national income (Soviet concept).
For sectoral sub-branches and for ministries and their subordinate
organizations the measure is the incremental profits/capital ratio. The
first formula includes the proviso that the ratio is to be calculated
“under a given cutput structure”, a phrase whose intent is obscure,
perhaps deliberately so.

(2) L?[‘ike its predecessor the new Methodology provides a formula
for the so-called “Coefficient of Relative Effectiveness” or CRE. This
measure is supposed to be used in choosing between two technical
solutions for a given problem such as the location of new enterprises.
Although the conceptual basis is the same, the revised Methodology

-provides a different formula for calculation, namely: C,+EK,=
Minimum, where C is the current operating cost for each variant, E,
is the Standard CRE, and K is the capital investment for each variant.
The reciprocal of this formulation is the recoupment period.

(3) Unlike its predecessor, the new Methodology fixes a Standard
CRE of 0.12 and a standard discount rate of 0.08, the latter to be used

4 N. 1. Baibakov, op. cit., p. 13.
43 Rkonomicheskaia gazeta, No. 39, 1969, pp. 11-12,
“ Planovoe khoziaistvo, No. 3, 1960, pp. 56—62.
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in calculations involving streams of investments and costs over dif-
ferent time periods. With the approval of Gosplan, the ministries may
set lower CRE’s for their sub-branches “when necessary to stimulate
technological progress and to take account of dissimilar wage levels
(zonal and branch), differences in price levels, the lengths of con-
struction programs and regional differences.”

(4) The new Methodology provides more guidance than did the
old one on the kinds of items to be taken into account in the various
computations, and it also allows for lags.

The revised Methodology has occasioned much comment in the
economic press.* From this discussion it is evident that many ambigni-
ties exist in the document, particularly over the precise uses to which
the two coefficients (absolute and relative) are to be put. While the
document specifies the standard CRE in the section that discusses the
choice between technical variants, the press comment suggests that
it is being regarded as a guideline for the minimum return on invest-
ment in general.*® The figure itself apparently was derived as the
actual average return (profits/capital) on investment in the economy
as a whole in 1967-68. The establishment of a standard CRE cul-
minated a decade or more of academic debate over whether a uniform
or differentiated coefficients should be fixed. The provision of a clause
in the new Methodology allowing for deviation below the standard
CRE has produced cries of outrage from the advocates of uniformity.
Federenko, for example, says that the escape clause “in essence opens
the door to the greatest arbitrariness in calculating the efficiency of
project variants and reduces the scientific significance of the Method-
ology to naught.” ** The branch methodologies thus far adopted do
indeed allow for considerable deviation. While the distress of econo-
mists like Federenko is understandable, deviations probably are essen-
tial in practice, and perhaps even “rational”, given the arbitrariness
of Soviet prices. '

2. TECHNICAL PARAMETERS oo

On a less aggregated level, the planners have been trying to devise
specific technical parameters for inclusion in plans, in order to force
various aspects of technological advance in a narrower sense. The
Plans have long included targets for the number of new machines
and new products to be produced. The current effort is focused on
the upgrading of product quality and concerns not only the inclusion
of more indicators in plans, but also measnres to enforce them. In 1965,
Kosygin said. “It is necessary to provide in the plans for the most
important indices of the technical level and quality of output. . . . It

* Tbid. No. 10, 1969, nn. 34—44 : No. 7. 1970, np. 68-78. Vonrosy ekonomiki. No. 11, 1970,
pp. 128-135: No. 12, 1971, pp. 3-15. Ekonomika i matematicheskie metody. No. 2, 1971,
Pp. ql ‘i:’é—l?l. V. P. Plyshevskly, Effektivnost’ kapitalnykh vlocheniy, Moscow, 1972,
pp. 8-18.

*To avoid misunderstanding on this point. it should be said that specification of
standard calculation rules and a standard CRE does not mean that inter-sectoral, inter-
fndustry or enterprise investment allocations are actually being made on the basis of
relative rates of return or even that planners helieve that they should be. Both average
and marginal rates of return differ widely amoung sectors and branches and enterprise
profitability varies enormousiv for reasons that have little to do with relative effiriency.
As allocations in the Ninth Five-Year Plan indicate. investment continues to be allotted
mainly on the basis of political policy rather than on economie calculatinn. For a somewhat
different internretation of the purposes and uses of the new Methodology, see Alan
Abonchar, “The New Soviet Standard Methodology for Investment Allocation”, Soviet
Btudies. January 1973. pp. 402-410,

47 Ekonomika i matematicheskie metody, No. 2, 1971, p. 167.
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is necessary to raise the role of the State standards as an effective
means of improving the quality of output. State certificates of the
quality of output should be introduced.” ** Besides a voluminous press
discussion on these topics a number of government actions have been
taken to implement these facets of the economic reform. The Standard
Methodology for formulating enterprise five-year plans includes “in-
dicators of the quality of output” in the list of targets that are set by
higher-level organs.s® An elaborate procedure has been worked out for
specifying these plan indicators. The government has instructed the
ministries, beginning in 1972, to classify all of their products into
three categories—“highest”, or those that meet the best domestic and
foreign achievements, “first”, or those of lower quality but which
are in demand, and “second”, or those that are of inferior quality
or obsolete and whose production should be phased out.*® A standard
procedure for such quality certification has been published under
the imprimatur of Gosplan and several other agencies.”® Enterprise
plans are to include centrally set percentages of total output that is to
comprise products of the highest category; targets for raising this
share are to be established, and the products involved are to be included
in the plant’s obligatory nomenclature list in physical units.**
Another approach concerns a highly-publicized program to award
a “State Seal of Quality” to superior products, particularly consumer
goods.®* The Ninth Five-year Plan includes the goal of raising the
number of products with the Seal from 4,000 to about 15,000.>* Despite
a vigorous press campaign pushing the program, the amount of red-
tape involved has been a considerable deterrent to progress. Moreover,
it was reported in late 1972 that of the 1900 items produced in the
Ministry of Light Industry that have been awarded the Seal of Qual-
ity, only 1200 are actually being produced; for clothing only 347 of
the 821 products certified are being produced.®® Still another approach
is a vigorous effort to establish and upgrade State standards. Although
standards have long been a feature of Soviet industrial practice, their
use is being greatly expanded, as vehicles for promoting technological
progress. The State Committee on Standards, elevated in status in
1970, is in charge of this program. In 1969 its research institute pub-
lished a “Standard Methodology for Determining the Effectiveness
of Standards”,®® and the importance of standards in the technical sec-
tions of the plans has evidently been raised considerably. A Party-
government Decree of December 5, 1970, ordered a review and updat-
ing of all standards during 1971-75 and instructed Gosplan and the
Ministries to include in enterprise plans beginning in 1972 specific
assignments for raising the level of product standardization, particu-
larly in machinery production.’” The Standards Committee was to
issue in 1971-72 a series of uniform procedures relating to technical
upgrading of output, viz., procecures for “the confirmation of technical
assignments, for the conduct of expert examination of designs, for

4 Pravda, September 28, 1965.

% Fkonomicheskaia gazeta, No. 5, 1971, p. 12.

50 Voprosy ekonomiki, No. 4, 1972, p. 48.

51 Bkonomicheskaia gazeta, No. 41, 1972, p. 8.

52 Sotsialisticheskiy trud, No. 9, 1971, p, 152.

88 Ekonomicheskaia gazeta, No. 42, 1969, pp. Insert 1-8.
s N. 1. Balbakov, op. cit., p. 83.

86 Pravda, November 10, 1972,

58 Standarty i kachestvo, No. 8, 1969, pp. 5-8.

&7 Jzvestia, December 5, 1970,
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testing of experimental models, for the issuance of permits for putting
new types of output into production, and the conduct of control tests
of series output.” The bureaucracy leaves nothing to chance! The
Decree gives the Standards Committee powers of inspection and
checking up on observance of standards. If enterprises sell products
that deviate from state standards or technical specifications, such sales
are not counted for purposes of plan fulfillment, and the attendant
profits must be paid into the state budget. Finally, on a note of despera-
tion, the Decree states, “The USSR Ministry of Justice, in conjunction
with the USSR Prosecutor’s Office and the USSR Supreme Court,
has been charged with studying and generalizing the practice of the
application of legislation on responsibility for the production of poor-
quality, nonstandard and incomplete output and with elaborating
measures for increasing the effectiveness with which this legislation is
applied, so that officials who permit the systematic production of poor-
quality output do not go unpunished.” In furtherance of this mass
assault on the intractable problem of product quality the State
Standards Committee is drafting a mammoth set of procedural regu-
lations for a uniform system of quality control for all industry, parts
of which are to be introduced during 1971-75. In the meantime, in the
real world, as opposed to the papercreating bureaucratic world, the
beleaguered ministries are already behind schedule on standardization
tasks,® and quality problems are rife.

D. Role of Mathematical Models and Computers in Planning

After some withering away of ideological shackles, Soviet econo-
mists have turned their attention to the use of mathematical models
for economic analysis and prescriptions for plans. Also, with the
increased availability of computers of sizeable capacity Soviet plan-
ners have begun to fit them into the planning routine. It is also evident
that some persons in high places, some economists and some planners
view these models and machines as a great “reserve” for raising ef-
ficiency in the economy, while preserving both central planning and
central administration. Despite some initial foot-dragging, the plan-
ning bureaucracy has now accepted, and even embraced the new
techniques. Like the economic reform, which has already been suc-
cessfully assimilated and bureaucratized into impotence, & the plan-
ners now seem to have discovered that planning for the use of mathe-
matical models provides an enormous scope for bureaucratic activity.
The amount of such computer-related activity has burgeoned in the
past several years, and the amount already set en train is awesome
to behold. The aim of this section is to try to reduce this enormously
complex subject to intelligible proportions. It will (1) outline the
highlights of the drive for computerization of planning and manage-
ment since 1965; (2) describe two key computer-managed planning
systems that have been launched—ASPR and ASN; and (3) assess
the present state of the use of input/output, or I/0 in actual plan-
ning practice. The focus throughout will be on what the government,
agencies have done or are actually doing. Thus, we abstract from

58 Standarty ¢ kachestvo, No. 8, 1971, pp. 25-28.
% Pravda, March 3. 1972.
% For a defense of this thesls see Gertrude B. Schroeder, “Soviet Economic Reforms at
An Impasse”, Problems of Communism, July-August 1971, pp. 36—486.
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the comprehensive, cybernetic models of an “optimally functioning
socialist economy?” that some academic economists are writing about.®*
What the planning bureaucracy has launched, however, is also labelled
as steps toward a system of optimal planning and administration. It
will help the reader to keep reminding himself that none of the proj-
ects described below is actually operational. They are preliminary
plans for systems or plans for planning systems, or systems analysis
of current planning with a view to planning new systems.

1. THE DRIVE TFOR COMPUTERIZATION OF PLANNING

The amount of information required and generated in a centrally-
administered economy is enormous. Electronic data processing ap-
peared to be the obvious answer to the Soviet statistical and planning
problems. In the early 1960’s, Soviet cyberneticists developed models
for a nationwide system of computer centers for information collec-
tion, processing and use. At that time, the work on this project and
the related mathematical models for economic management was co-
ordinated by the Main Administration forthe Introduction of Com-
puters into the Economy under the State Committee for Coordination
of Scientific Research.®? In 1966, a government decree provided for
establishing “a state network of computer centers for the collection
and processing of information and the solution of problems of plan-
ning and control in the economy”.®* As then envisioned, the network
was to be based on the existing facilities of the Central Statistical
Administration. Sectoral and branch computer systems for “plan-
ning, accounting, control and information processing” also would be
created subsequently, and their facilities would be connected with
the state network. It appears that for several years a bureaucratic tug
of war ensued between Gosplan and the Central Statistical Adminis-
tration over which agency was to be in charge of this vast project.
In the interim, both agencies acquired more computers and put them
to work in their respective bailiwicks.®* Gosplan had also created a
Department for the Introduction of Economic-Mathematical Methods
into Planning.®®

Although little, if anything, was actually being accomplished, the
idea of a statewide computer network continued to receive support—
notably in the recommendations of the 1968 Conference on Improving
Planning and in the Directives for the Ninth Five-Year Plan. A
prestigious All-Union Conference on Using Computers in Economic
Management was held in January 1972. The bureaucratic jurisdic-
tional quarrel was settled, at least for the moment, when the task of
coordinating plans for the network was given to the Institute for
Problems of Organization and Management set up in late 1971 or
early 1972 under the State Committee for Science and Technology. Its
Director, D. G. Zhimerin, revealed the present embryonic status of this
project, when he stated in mid-1972 that his institute had been en-
trusted with the task of developing the principles of organizing a
“Statewide Automated System for Collecting and Processing Infor-

61 These models are described in some detail in Michael Ellman, Soviet Planning Today:
Proporals for an Optimally Fungtioning Economic System, Cambridge, 1971.

&2 Voprosy ekonomiki, No. 7, 1964, pp. 87-92. N

& Fkonomicheskaia gazeta, No. 13, 1966. p. 25.

&4 Planovoe khoziaistvo, No. 7, 1968, p. 65. .
o5 Ibid, No. 9, 1968, p..55.
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mation for Planning and Administration (OGAS)”, and that as a
part of this project the Institute is drawing up a plan for the location
of a statewide network of computer centers and a general plan for the
construction of a statewide data transmission system.®® In addition
to the computer network and the data transmission system, OGAS is
conceived as having a number of key functional subsystems, which
are in various initial stages of development. These are: an automated
system of plan calculations (ASPR), an automated system of norms
(ASN), an automated system of state statistics (ASGS), an automated
system for managing supply (ASU MTS), an automated system of
standards and metrology (AIUS), an automated system for processing
price information (ASOI tsen) and an automated system for manage-
ment of scientific-technical progress (ASUNT).* In addition to these
nationwide subsystems, there are to be subordinate “line” automated
system of management (ASU’s) for republics and ministries
(OASU’s) and also for enterprises (ASUP’s). The ultimate aim is
to link the computers in all of these systems with one another, via the
state data transmission system. Thus, a single, unified, automated
system of management—‘the state’s unified cybernetic brain”—will
be created for the entire economy.®® This grandiose scheme is being
taken very seriously by the Soviet government, generating voluminous
press reporting, and a large amount of bureaucratic activity in the
form of conferences and a flood of documents. To provide some notion
of what is involved and what has already been done, we report below
onSthe plans for one subsystem—A SPR—and its auxiliary subsystem— -
ASN.

2. ASPR AND ASN

The objective of ASPR is to provide an integrated, computerized
and uniform system for working out national economic plans and
monitoring their fulfillment. In its simplest aspect, it is initially a
project to link all of the planning bodies—USSR Gosplan, the
‘Gosplans in the republics, local Planning Departments, and planning
departments in the ministries and their main administrations—with .
computers and with the mandatory use of a common set of information
and procedures. In this least ambitious form, the system’s successful
introduction presumably would speed up plan calculation and the
exchange of information in plan formulation and also would provide
faster information feedback and exchange during plan implementa-
tion. ASPR would then represent essentially merely the mechanization
of the existing planning system. Ultimately, ASPR may amount to
no more than this, for even this limited task i$ an enormous under-
taking. It appears that in late 1972 functioning computer centers were
in operation only in the Gosplans of the Ukraine, Kazakhstan, Belo-
russia, Uzbekistan and Lithuania, while in the other republics “the
effort to employ mathematical methods and computers in planning is
just beginning.” ¢ Apparently, USSR Gosplan’s Main Computer Cen-
ter has not yet been linked operationally with any of these centers or
with those in the ministries.

8 Ekonomicheskaia gazeta, No. 37, 1972, p. 5. -

¢ I'bid, No. 50, 1971, p. 5. [
%8 Moskovskaia pravda, August 12, 1972.

% Voprosy ekonomiki, No. 11, 1972, p. 29.




ASPR’s auxiliary system, ASN, which would form a component
part of a project merely to computerize the existing planning system,
is intended to computerize the system of planning norms for labor,
materials and financial expenditures that are a fundamental part of
the present planning methodology.”® Thus, ASN would transfer to
computers the laborious task of storing, aggregating and updating the
ubiquitous planning norms and would facilitate the calculation and
use of such norms in much greater detail. The planning for this prac-
tical project seems to be well underway, with Gosplan’s Research In-
stitute for Planning and Norms having been designated to coordinate
the work. A number of methodological documents for the system have
been approved, and many more types of norms are already being
calculated and used in planning. Creation of ASN may even have been
accorded priority, given its intimate connection with current planning
practices.

As deseribed in the literature, however, ASPR is intended ultimately
to be much more than a mere computerization of existing planning
practices. It is suposed to represent an entirely new system of plan-
ning, “scientifically based”, and making large use of consistent eco-
nomic-mathematical models of all kinds and at all levels to calculate
plan variants and to optimize planning decisions. It is supposed to be
based on a unified and improved information system, the inputs into
which are being separately developed in the other nationwide systems
noted above.” In the words of a planner, “Thus, the quality of the
plans for economic development will be substantially improved.” ™
Academic mathematical economists view ASPR as a vital unit in the
actual application in practice of their overall models for the “optimally
functioning socialist economy.” 73

The first work toward the creation of ASPR was begun in Gosplan
in November 1966.7* A draft statement of the basic approaches to
developing the system was formally approved in 1969 at a meeting of
the various Gosplans and a unit of the Academy of Sciences. In 1970,
a coordinator, Gosplan’s Main Computer Center, was designated for
the task, and 1n May 1972 a detailed coordination plan and a series of
procedural documents were approved by Gosplan. Thus, the work of
designing the projected system has been formally launched.

ASPR is supposed to consist of some 300 sectoral and support sub-
systems.”® The sectoral components parallel the basic substantive parts
of the national economic plan—summary balances, level of living
of the population. labor, etc.—and the major geographic and eco-
nomic sector breakdowns. The support components concern proce-
dures; information; mathematical, technical and organization sup-
port; and personnel. Task forces have been set up to devise each of the
subsystems. Present scheduling calls for the full introduction of the
system in 1977, with five stages of implementation being envisioned as

pp’ollsblidig\'éo. 9, 1971, p. 160. Planovoe khoziaistvo, No. 3, 1972, pp. 70-78. Ibid, No. 8, 1972,
. —19z,
7 For example, the Automated Systems for State Statistics.. (Vestnik statistiki, No. 12
1972. pp. 28-35) and for prices (Plancvoe khozigistvo, No. 2, T
:: ébkid-, o ’8' 1,?72. for p ( t0 oziaistvo, No. 2, 1973, pp. 156-157.)
7 onomicheskaia gazeta, No. 23, 2, p 1 i T
Tvid. Mo g 10Tt e 1%_20. 1 3, 1972, p. 7. Voprosy ekonomiki, No. 6, 1972, p. 99.

7 Planovoe khoziaistvo, No. 7 2 . -158. I -
s Thegnoe khost s No. 7, 1972, pp. 157-158. I'»id., No. 8, 1972, pp. 3-8.
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_ Tollows: development of technical specifications—six months; pre-
liminary designing—one year technical designing—one year: work-
ing designing—18 months; introduction—18 months. Apparently, the
system is now being designed for the capabilities of the second genera-
‘tion, Minsk—32 computer, but is supposed to be modified, when more
powerful ones become available. The problem of planning the coordina-

tion of all these task forces and their subsystem designs has yet to
be faced. '

3. USE OF INPUT/OUTPUT (I-0) TECHNIQUES IN PLANNING PRACTICE

The contrast between the planned future planning and the present
procedures is extreme. While planning a comprehensive, integrated
computer network drags on from year to year, the actual installation
of computers throughout the economy proceeds haltingly and at ran-
dom at various levels, including some enterprises. Problems of deficient
hardware, inadequate software and insufficient trained programmers
continue to plague the users. The owner of each computer procedes
to program his machine to his problems as best he can, thus adapting
the machines and programs not to the ASPR. of the future, but to the
present organization and procedures. This lag is most clearly seen in
the use of input/output techniques. '

Despite much writing about the use of mathematical models and
extolling of their virtues, their advent seems not to have changed tradi-
tional planning practices in any significant way. Rather, these models
including I-O, appear to serve merely as adjuncts to the traditional
approach. This seems to be the present situation, despite high-level
political support for mathematical approaches to economic problem-
solving and frequently expressed laments of academic model-builders
that their models are not being used. Thus, Academician Federenko
writes, “. . . I regret to say that so far the use of economic and math-
ematical models has not been of a consistently systematic nature and
has served, as it were, as an extraneous addition to the economic plan-
ning and management system. However, to insert models directly into
the planning process is impossible, for this very process is unadapted
in terms of its methods, technology, organization and information base
to systematic model use. These are the same reasons why electronic
computers in national economic planning have also been used thus far
basically for mechanizing separate, comparatively homogeneous cal-
culations.” 7 Another mathematical economist, S.”S. Shatalin, states,
“Hitherto, mathematical-economic models and computers have been
used mainly for the solution of one-time only, individual plan tasks,
often ones that are scarcely inter-connected. Calculations on the basis
of models have been a sort of “extension” to the existing system of
planning and control.” 7” But, significantly, he continues, “One of the
weakest points in the use of mathematical-economic models is the ab-
sence of the necessary statistical, technical and economic-planning
information. This situation has inevitably made models over-simplified
and crude, which has watered down the conclusions and results ob-
tained from them.” Both of these economists pin their hopes for
change on the fundamentally new approach and information base that
is supposed to be generated by OGAS and its component, ASPR.

7 Frkonomicheskaia gazeta, No. 23, 1972, p. 7.
77 Pravda, July 19, 1972.
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Soviet economists regard input/output models as the most developed
of their planning models and potentially of great utility in improving
the quality of plans. It seems useful, therefore, to try to discern from
the literature the present state of affairs with respect to the actual use
of I-O techniques in planning practice. Despite the compilation of two
ex post I-O tables (for 1959 and 1966) and a considerable amount of
work on developing planning I-O tables,’® an economist could write
in early 1968, “It would be no exaggeration to say that not a single
important decision in current or long-range plans has been taken on
the basis of construction of I-O balances either in physical units or
in value form.” " Probably, the same statement could be made by
someone writing in 1973. The author of a descriptive book on Soviet
planning published in 1971 merely states with respect to 1-0, “At
present, measures are being taken to speed up the introduction of I-O
into planning practice.” ® Descriptions in the planning literature in-
dicate clearly that the advent of I-O data has not altered traditional
planning approaches in the least ; rather, the availability of sets of I-O
data and of computers has made possible the addition to the planning
process of a large number of new kinds of calculations and a type of
analytical work that was not possible before. It is also evident, however,
that there is considerable political and academic pressure to use I-O
techniques as a means for making the plans more “scientifically based”
and that Gosplan is now carrying out a large amount of work in an
attempt to build bridges between I-O and the traditional techniques.

What specific actions have been taken since 1965? First, the whole
effort was given strong impetus by a Council of Ministers’ Instruction
requiring the use of the 1966, ex post I-0 table in compiling the Ninth
Five-Year Plan.®* A chapter on the methodology to be used in calcu-
lating planning I-O tables was included for the grst time in Gosplan’s
volume of Methodological Instructions for compiling the national
economic plan, published in 1969.52 Planning I-O balances were calcu-
lated for 1970 in phystical and also in value form. As described in the
methodology, these balances seem to be calculated by working back-
ward from preliminary plan targets already developed in the usual
way, namely, from: general overall policy goals, sets of planned
coefficients for direct expenditures of materials, fuels and labor per
unit of product and calculations of total sectoral outputs that are
deemed to be in accord with planned availabilities of investment and
labor. The resulting I-O tables are used to check on the consistency
and feasibility of the preliminary set of plan targets.®

A commonly cited reason for the delay in using I-O in planning
has been that the former is worked out as a commodity/commodity
matrix. whereas material balances and plan indexes are worked out
primarily on a branch of industry basis, with the results ultimately
becoming mandatory plan targets addressed to economic ministries.
Moreover, even for physical products the systems of product classifi-

1 For a description of Soviet work on I-O see Vladimir G. Treml. Dimitri M. Gallik,
Barry T. Kostinsky and Kurt W. Kruger, The Structure of the Soviet Fconomy, Durham,
Duke University Press, 1972, pp. 11-32.

™ Voprosy ekonomiki, No. 2, 1968, p. 20. .

2 M. P, Chistiakov and P. T. Marozov, op. c¢it., p. T1.

81 Vestnik statistiki, No. 11, 1968, n. 84. . m

# Gosplan USSR, Metodicheskie ukazaniya k sostarleniv gosudarstvennogo plana razvitia
narodnogo khoziaistva SSSR, Moscow, 1969, pp. 574-609.

= Ibid. p. 576.
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cation are not uniform. Gosplan economists apparently have perceived
the problem of utilizing I-O as involving its adaptation to conform to
traditional planning approaches. As early as 1968 it was recommended
that Gosplan should draw all of its departments into the work of de-
veloping I-O in useable form.** Gosplan apparently has now begun
to tackle this problem with vigor, using the-basic approach of “con-
necting” I-O with plan indexes. A sub-department for I-O has been
created in Gosplan’s Department of Summary Balances. Extensive
experimental work has been done by Gosplan's Economics Institute
and its Main Computer Center, and a program has been underway to
familiarize all Gosplan Departments with I-O work. This effort re-
sulted in the preparation of a planning I-O table for each of the years
1971-75 in physical and value units and a consolidated table in value
terms for the period as a whole.®s It appears that the former is a 260-
sector model and the latter an 18-sector model and that work on an
800-sector physical table is in process.®® The annual planning tables for
1971-75 were worked out “in Gosplan terms”, i.e., the list of products,
industries and ministries included in the I-Q tables correspond to
those used in the national economic plan. The list included 257 prod-
uets, 25 industrial ministries and 20 sectors of the economy. The basic
information for calculating the I-O tables was obtained from the
Gosplan departments for the various balances and for sectors of the
economv. The data consisted of: calculations of gross output of in-
dustrial ministries and agriculture, requirements for basic kinds of
indnstrial and agricultural products, material balances for basic
products, and calculations of labor productivity and capital require-
ments by ministries and branches.®

Gosplan eccnomists deseribe the development of these planning ta-
bles for 1971-75 as “a decisive step” in adonting I-O for application
in planning practices.®® With the use of the tables a number of analvt-
ical calculations were made in connection with preparation of the
Ninth Five-Year Plan. They reportedlv revealed. among other things,
that some planned outputs (many kinds of machinery, chemicals and
agricultural products) were not matched with demands, and that
there were inconsistencies between phyvsical and value indexes in some
machinerv branches. Information deficiencies of various kinds also
came to light, including the interesting finding that various Gosplan
departments were using different methodologies to calculate similar
plan indexes. .

In summary, I-O tables are now being used to (1) calculate plan
variants; 15 variants were calculated using the planning 1-O table for
1970; % (2) perform a variety of analyses relating to the feasibility
and consistency of the plans; (3) ascertain detailed, structural inter-
relationships among sectors of the economy; (4) improve the plan-
ning norms used in calculating material balance: (5) provide full in-
put coefficients, not previously obtainable, and; (6) forecast long-term
developments, aggregated dynamic models being used for this purpose.
Thus, it seems that the plan is being formulated in the traditional ways,

8 Planovoe khoziaistvo, No. 7, 1968, pp. 62-63.

8 Ihid., No. 2, 1972. pp. 64-68.

8 Voprosy ekonomiki, No. 11, 1972. pp. 38-39.

87 Planonoe khoziaistvo, No. 2, 1972, pp. 61-65.

8 Ibid.. % 85.

% B. F. Novichkov, Material’nye balansy, Moscow, 1972, p. 102.
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but. the new I-O adjunct is making useful contributions by providing
analytical results and types of information not previously available
to the planners. ] ]

Writers on the use of I-O and other types of models in planning
agree that their present and potential usefulness is seriously limited by
the lack of a sufficiently complete and reliable information base.”® The
same lament is made in regard to planning by the traditional method
of balances. With respect to both, the complaint usually takes the form
of assertions about the poor bases for calculating the innumerable,
technical and value norms that are part and parcel of these methods.
The creation of ASN is supposed to yield great improvements in this
area. The quality of the present information basis for Soviet planning
and for model-building by economists is described most graphically
by S. S. Shatalin, who 1s Deputy Director of the Academy of Sciences’
Central Economic-Mathematical Institute (TSEMI) :

“Information is one of the biggest bottlenecks in the practical use of mathe-
matical-economice methods in planning and management and in raising the scien-
tific level of planning and management. At the present time, statistical and eco-
nomic planning information is clearly insufficient, not sufficiently unified and of
a poor time sequence. Internally cocrdinated information on expenditures of
material, man-power and natural resources for the preduction of output is also
insufficient and poorly systematized. Yet, whereas without the use of mathemati-
cal-economic models the defeects in information in planning calenlations do not
result in shortcomings that are clearly visible in the plan (but are clearly felt
in reality), for the developers of models, who have to convert their mathe-
matical symbols into figures, they result literally in “natural ealamities”, to
which unfortunately we are gradually becoming accustomed. This is one of
the basic reasons for the conversion of mathematical-economic medeling into
abstract academic exercises-in the bad sense of this word.” *

E. Other Approaches T'o Improving Planning |

The chronic shortcomings in planning that were pointed out and
severely criticized at the 24th Party Congress produced a mea culpa
editorial in Gosplans house organ and vows to put matters right along
the lines indicated in the Plan Directives.?? Besides the specific meas-
ures being taken in areas noted above, Gosplan has launched two major
efforts to solve the intractable and all-pervasive planning problems.
Following complaints that planning +was becoming fouled up by
lack of uniformity in methodological approach, because subordinate
agencies, institutes and ministries were ignoring Gosplan’s published
Methodological Instructions and issuing their own, Gosplan dispatched
an order forbidding this practice and requiring Gosplan clearance
for all planning instructions.®® Subsequently, Gosplan launched a proj-
ect to enlist all Gosplan departments and research institutes, along
with the ministries and other agencies concerned, in developing pro-
posals for revising the volume of official Methodological Instructions
published in 1969. Specific drafting assignments were made, with a
deadline of February 15, 1973 for submission of the final draft to the
Gosplan leadership.®* At the end of 1971, Gosplan launched still -
another project—this one to get ideas on how to improve planning and

% Pravda, July 19, 1972. Planovee khoziaistvo, No. 2, 1972, p. 66. B. F. Novichkov, op.
cit., pp. 100-101.

1 Voprosy ekonomiki, No. 7, 1971, pp. 19-20.

%2 Planovoe khosiaistvo, No. 5. 1971, pp. 2-13.

@ Ibid., No. 11, 1971, pp. 95-96.

® I'bid., No. 3, 1972, pp. 157-158.
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management in general. It set up a high-level Committee of Gosplan
officials charged with the task of preparing recommendations on a
specified list of problems.?s In a subsequent order, issued in April 1972,

osplan assigned its various departments specific responsibilities for
preparing recommendations.?® The Councils of Ministers in the repub-
lics and the economic ministries are also being required by government
directive to submit recommendations. Gosplan’s order appends a de-
tailed list, consisting of eight major sections and 51 subsections, cover-
ing the areas on which proposals are to be submitted. Another mountain
of paper will result from this project.

Meanwhile, academic ceonomists continue to criticize the present
methods and approaches used by Gosplan in developing the plans. This
critical literature has begun to advocate, among other things, the ap-
plication of systems analysis to planning. One economist argues for
example, that the present ministerial-branch approach should be re-
placed by systems of plans based on major sectors and all of their in-
puts, e.g., agriculture.’” The implied allegations that Gosplan planning
1€ not systematic produced a long article by Gosplan’s Deputy Chair-
man, maintaining that the USSR has now, and always has had a
“systems” and “program” approach to planning.®

IT1. RecENT DEVELOPMENTS IN THE SYSTEM OF INCENTIVES FOR
ExNTERPRISES

Under the rules of the economic reform as announced by Kosygin
in 1965, the success criteria for enterprises were to be fulfillment of
plans for sales (or profits) and profitability. Bonuses for managerial
personnel were to depend on fulfillment of these plans, along with
fulfillment of the plan for production of key products in physical units,
and the Ministries were permitted to add other conditions for receipt
of bonuses.?® Enterprises were to form three types of incentive funds—
a bonus fund, a fund for social-cultural measures, and an enterprise
. investment fund. Monies for the funds were to come out of profits, in
accordance with complicated formulae relating profit deductions to
enterprise performance with respect to the new success criteria, via
sets of ministry-set norms that were then taken as percentages of the
enterprise wage fund (for the bonus and social-cultural funds) and
of the value of capital stock (for the investment fund).

As extension of the reform proceeded during 1966-70, these com-
plicated incentive arrangements were made more so by a series of
amendments to the original rules. The experience of enterprises oper-
ating under the new procedures disclosed a number of inconsistencies
and perversities in the rules and produced types of behavior that the
planners did not like. The most frequently cited shortcomings were:
enterprises did not pay sufficient attention to raising labor produec-
tivity ; white collar workers received an unduly large share of rewards
ifrom the new bonus funds; tying the norms for forming the incentive
funds to the size of the wage fund and to the capital stock did not
induce managers to economize on labor and capital costs; the size of

_ 95 1bid., No. 12, 1971, n. 89.

% Ibid., No. 7, 1972, pp. 153-157,

97 Foprosy ckonomiki, No. 2, 1972, pp. 28-37. Ibid., No. 11, 1972, pp. 15-27.

%8 Planovoe khoziaistvo, No. 6, 1972, pp. 18-29.

% The incentive rules are spelled out in decrees and instructions published in Ekonomi-
cheskala gazeta, Khoziaistvennaia reforma v SSSR, Moscow, 1969, pp. 227-231, 235-266.
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incentive funds differed widely among enterprises and branches of
industry ; ministries frequently changed both enterprise plans and the
fund-forming norms; contrary to expectations, the new incentives.
did not strongly motivate enterprise managers to adopt tight plans,
improve product quality, be eager to introduce new technology and
make new products, or economize on costs. These criticisms amount
to a tacit admission that the reforms were not really accomplishing
their objectives, notwithstanding the repeated assertions by Soviet
planners about the numerous “positive” effects of the reform.

With the expressed purpose of remedying these deficiencies the
Soviet government, mainly in a Council of Ministers’ Decree of
June 21, 1971, has made a number of changes in the incentive system:
in Soviet industry.l*® The changes relate to (1) the methods of deter-
mining the size of the incentive funds for enterprises (2) the establish-
ment of incentive funds in the ministries and intermediate bodies (3)
the management of the incentive funds and the criteria for bonus
payments. The following sections will describe the present basic
incentive arrangements of the economic reform in the industrial
sector, as modified by the new approaches. The reader is warned that
the journey through this labyrinth will be tedious and wearing; hope-
fully, he will be rewarded by additional insight into the ways of &
bureau-administered economy.

A. Formation of Incentive Funds

The new methods for establishing the bonus and social-cultural
funds are spelled out in two official documents issued in April 1971
and May 1972.1* In contrast to past procedures, the amount of the
basic bonus fund for each year in the five-year plan period is now
determined for an enterprise by its supervisory ministry. Enterprise
funds are set within the limits of the total funds allocated to the
ministry ‘as a whole by Gosplan, which sets them for the final year
of the plan period, in accord with planned changes in employment by
major occupational categories and the planned average wage. Enter-
prise bonus funds for the intervening years increase in accord with
the planned growth of output (fovarnaia or valovaia produktsia), &
target that the ministry also establishes for enterprises. Thus, the
“planned” size of the incentive fund is fixed for each year. If an enter-
prise exactly fulfills the originally planned, annual tasks for output,
level of profitability and labor productivity as specified in the five-
year plan, its incentive fund for that year will also be as originally
planned. If enterprise performance with respect to any of those origi-
nal targets deviates from plan, the size of the incentive fund increases
or decreases in accordance with fixed, “stable” norms for each of the
three targets. For the plan period 1971~-75, the norms are calculated
in stages as follows: (1) in planning the original bonus funds for
enterprises the ministry also determines the percentage of the total
that is to come from the growth of output, usually 40 percent and from
profitability, usually 60 percent; (2) the norm for annual deductions
into incentive funds with respect to output is then calculated by multi-

1% The most complete account of the contents of this decree 1s found In Sotsialisticheskiy
trud, No. 9, 1971, pp. 151-133.

10t Gosudarstvenniy Komitet po Voprosam Truda § Zarabotnoy Platy, Byulleten’, No. T,
1971, pp. 20-31. Ekonomicheskaia gazeta, No. 23, 1972, pp. 15-186.
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plying its planned share of the bonus fund by the planned average
annual growth of output for the five-year period; (8) similarly, the
norm with respect to profitability is calculated by multiplying its
planned share of the bonus fund by the planned percentage point
Increase in profitability during 1971-75; (4) the norm with respect
to labor productivity is set by the ministry, usually at 0.3. These norms
are percentages; they are translated into rubles by multiplying them
by the total enterprise wage fund in 1970. Ministries may set them
individually for each enterprise in the manner explained, or they may
set them uniformly for groups of enterprises or sub-branches.

The new rules attempt to give enterprises an incentive to adopt
tauter annual plans than those originally set for them in their five-
vear plans. If an enterprise adopts higher indices for any of the
three targets, its incentive funds are increased in accord with the pro-
cedure outlined above. Similarly, if lower targets are adopted, incen-
tive funds are decreased accordingly. If planned targets, whether
original or revised, are overfulfilled, the incentive funds are increased,
but with the use of norms reduced by at least 30 percent. If targets
are underfulfilled, the funds are decreased with the use of higher
norms.

In addition to these basic rules, the bonus funds of enterprises are
increased or reduced in accordance with enterprise performance with
respect to three other indicators. They are the plan for production of
key products in physical units; plans for the production of consumer
goods in excess of those originally set in the five-year plan, where such
goods are not the basic output (notably in heavy industry); and
plans for change in product quality and for new products. The rele-
vant norms are fixed by the ministries. The new incentives for con-
sumer goods production are part of the government’s current effort
to involve most heavy industry enterprises in producing consumer
goods, in order to alleviate persistent shortages of these goods, espe-
cially small items such as meatgrinders, tableware and kitchen uten-
sils. A Council of Ministers’ Decree published in October 1971,102
specified that consumer goods produced in such enterprises were to
be counted in plan fulfillment, something that was not done before.
Also, the size of incentive funds and the award of bonuses werec made
to depend on fulfillment of such plans. The new incentive arrangements
with respect to product quality are a part of a recent stepped-up effort
to improve quality in general and to stimulate production of new
kinds of consumer goods in particnlar. As previously noted, a Council
of Ministers’ Decree of June 21, 1971, directed the ministries to classify
all products into three categories, to specify for each enterprise the
share of total output required to be in the top categorv, and to provide
incentives for raising this share and also for reducing the share of
products in the bottom category. Systems of price markups and rebates
are to be worked out for products mn the two categories. The ministries
are to fix coeflicients by which the so-called “stable norms” that deter-
mine the incentive funds will be raised. in accord with the growth of
the share of output in the top category and a reduction of the share
of output in the lowest category.

New procedures also apply to formation of the enterprise social-
cultural fund and the enterprise investment fund. In contrast to past

12 Pravda, Getober 29, 1071.
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practice, the size of the social-cultural fund is now planned simply as
a fixed percentage of the enterprise bonus fund; for the 1971-75 plan
period the share is that which existed in 1970. The actual size of
the social-cultural fund in each year is affected by the same factors
that determine the bonus fund for that year. With respect to the
enterprise investment fund, the new rules replace the former compli-
cated procedures with much simpler ones. The funds are formed
partly from enterprise profits, and the ministries are now to fix the
percentage of profits that is to be allocated to these funds.*® Although
little information has yet been published on the new rules, the size of
the funds apparently depends on their size at the start of the plan
period and on the amount of planned bank credit to be granted the
enterprise for decentralized investment purposes. As before, the major
part of these funds will continue to come from a ministry-specified
share of regular amortization deductions, and another portion consists
‘of proceeds from the sale of surplus equipment.

B. E'stablishment of Centralized Incentive Funds

As noted above, under the new procedures Gosplan fixes the limit
for total bonus funds for the ministry as a whole in each year. The
ministry is permitted to set aside as much as 10 percent of this total
to create centralized reserve funds for itself, its main administrationg
and subordinate associations or trusts.’®® Monies for the centralized
funds are obtained as planned percentage deductions from total enter-
prise profits. If the ministry allows the incentive funds of all sub-
ordinate organizations to exceed its authorized ceiling, the excess is
taken out of the ministry’s reserve fund for the year, or for the next
one, and paid into the state budget. The ministry reserve fund is to
be used for the following purposes: for increasing the incentive funds
of enterprises that raise the percentage of highest category product
in their plans and that introduce much new technology ; for increas-
ing the incentive funds of enterprises that produce consumer goods
that are in demand but that have low prices or yield low profits: for
replenishing the incentive funds of subordinate units when their in-
dices are temporarily adversely affected by introduction of new tech-
nology or major repairs; to add to incentive funds of subordinate units
when deemed necessary in order to keep the fund-forming norms
stable. The reserve funds formed in associations, trusts and the like
are used for some of similar purposes and also for paying bonuses to
their administrative personnel.’*> The formation of this system of
reserve funds is regarded as an important step toward achieving one
of the original goals of the economic reform; namely, to establish a
uniform set of incentive arrangements for all units in the adminis-
trative chain, from ministry to enterprise. A further step would place
the ministry as a whole on full k%ozraschét and autonomous financing;
thus far, this action has been taken for only one ministry—the prestig-
1ous and highly profitable Ministry of Instruments, Means of Auto-
mation and Control Systems.

1% Voprosy ekonomiki, No. 11, 1972, pp. 56-57.
14 Bkonomicheskaia gazeta, No. 7, 1972, p. 22.
1% Sotsialisticheskiy trud, No. 1, 1971, pp. 62—-66.
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C. Uses of the Incentive Funds

The original rules of the reform provided that the enterprise bonus.
funds were to be used for designated purposes, in accord with annual
plans for their use worked out between the enterprise management and
the appropriate trade union committee. The bonus fund is to be used
to pay bonuses to managerial-technical workers and clericals in ac-
cord with established bonus arrangements, to grant annual bonuses
to all employees in accord with enterprise performance during the
year, to give temporary financial aid to employees in need, to award
bonuses for victories in socialist competitions, and to reward especially
meritorious workers. The reform gave managers broad discretion cver
the kinds of bonus systems that could be used, circumscribed by a gen-
eral regulation on bonuses. As a result, a great variety of practices
have developed, both on the part of enterprise managers and on the
part of ministries, which approve bonus arrangements for the top-
management of enterprises. Following a barrage of press criticism of
the results of such “spontaneity”, the rules were amended several times
to tighten control over the expenditure of bonus funds. In particular,
limits were put on the increase in bonuses that could be given to man-
agerial employees in a given year, and penalties were instituted for
permitting average wages to increase faster than labor productivity.
During 1966-70 the bonus funds evidently grew much faster than was
intended, and their size varied widely among branches of industry.
For example, in 1970, bonus funds were 129 rubles per employee in
the building materials industry and 351 rubles per employee in the
timber industry.2®® The new procedures adopted for 1971-75 are de-
signed to limit the growth of these funds and to reduce differences in
the size of the funds among branches of industry and enterprises. In
addition, the Council of Ministers’ Decree of June 21, 1971, instructed
the ministries, together with the appropriate trade unions, to bring
order into the expenditure of bonus funds, and in particular to see to
it that (1) bonuses are related more directly to enterprise perform-
ance with respect to labor productivity, introduction of new technology
and raising product quality; (2) production workers get a larger share
of the bonus funds; (3) special rewards for outstanding work are
given for improving technology and adding new produsts. On Sep-
tember 28, 1972, an amended bonus regulations was issued to accom-
plish these tasks.1o?

As matters stand now, enterprise managerial personnel are paid
bonuses, within the limits of monies in the enterprise bonus fund, for
fulfilling and overfulfilling the plan for sales (or profits) and profit-
ability, as originally specified in the reform. An obligatory additional
condition is fulfillment of the physical assortment plan. Ministries are
permitted to add additional conditions, if they see fit. As a result, con-
siderable diversity had developed among the ministries with respect to
bonus criteria.’’® The Couneil of Ministers’ Decree of October 1971 con-
cerning consumer goods production in heavy industry requires that

1% Finansy SSSR, No. 4, 1972, p. 40.

X0t Sotsialisticheskiy trud, No. 1, 1973, pp. 155-156.

08 G. A. Egiazarian and A. 'S, Khevfets, Problemy material’nogo stimulirovania v
promyshlennosti, Moscow, 1970, pp. 102-106. V. I. Kolesnikov Socershenstvovanie sistemy
premirovania v promyshlennosti, Leningrad, 1972, pp. 64-70. E. K. Vasil'ev and L. M.
Chisstsiaggva, Effektivnost’ oplaty upravienchestkogo truda v promyshlenncsti, Moseow, 1972,
Pp. 838—90.
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ministries reduce the amounts of managerial bonuses paid for basic
indicators, if the enterprise fails to fulfill its plan for delivery. of con-
sumer goods. In accord with the September 1972 amendments to the
bonus regulation, managerial bonuses are denied or reduced, if the
enterprise fails to fulfill its plans for labor productivity and for rais-
ing product quality, and if costs are “intentionally” overstated when
approval of new prices is requested. Besides the basic bonus, man-
agerial personnel also receive other kinds of payments from the bonus
fund, such as lump-sum bonuses at the end of the year. In 1970, total
payments from the bonus fund amounted to 31.7 percent of the average
salary of managerial-technical workers (ITR) in industry.**®

In addition to payments from the bonus fund created out of profits,
managerial employees can earn bonuses under a number of other ar-
rangemeits, e.g., for introducing new technology, for producing con-
sumer goods out of waste materials, and for mastering new capacities
ahead of schedule. The total of such bonuses often amounts to several
months’ average salary. In 1970 the Council of Ministers, by special
decree, stipulated that the total of all such supplemental bonuses (ex-
cept that for new technology) could not exceed four months’ salary,
but an extra two months’ salary can be obtained via bonuses for intro-
ducing new technology and for victory in socialist competition.'*

With respect to the use of social-cultural funds, the new provisions
make no essential changes. They spell out some additional ways in
which the funds may be spent, and they specify that 60 percent of the
fund must be used for the construction of housing and related facili-
ties, such as those for child care. The rules governing the uses of the
enterprise investment fund also evidently remain the same. Two other
incentive-related provisions of the Council of Ministers’ Decree of
June 21, 1971, are worthy of note, however. One of them revises the
rules governing the so-called “Mastery Fund” for recouping enter-
prises for start-up costs on new technologies and products, by provid-
ing that the funds are to be formed so as to reimburse enterprises fully
for all start-up costs, including the higher unit costs in the first (and
in some cases second) year of serial production. The other change pro-
vides that newly constructed facilities are freed from the capital charge
only during a period for their mastery that equals the norm estab-
lished for the branch. Both of these changes in the rules are designed
to deal with the intractable problems of reluctance of enterprises to
innovate and perennial delays in getting new capacities into full
operation.

IV. CoxcLusioNs

The most recent developments in planning and incentive arrange-
ments, as reflected in the approach to the Ninth Five-Year plan and
now schedunled to continue thereafter, carry out specific proposals
made by Kosygin in his announcement of the economic reform in 1965,
The nature of these changes and the manner of implementation by the
bureaucracy also continue patterns clearly evident in the first several
years of experience with the reform. Although there is still much talk

1% Ibid, p. 87.
10 Pinansy SSSR, No. 4, 1972, p. 42. Sotsialisticheskiy trud, No. 1, 1971, p. 64.
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in the Soviet press about economic reform, the phrase now has come to
mean simply all changes in economic management procedures that are
made to improve the existing system. There is little mention of “spon-
taneity”, except to condemn it, or of granting more decision-making
authority to enterprises. Instead, emphasis is placed on finding ways
to solve the perennial problems with the retention of central planning
and as much central administration as possible. As two authors put it,
“Raising the role of economic methods of managing the economy docs
not mean decreasing the role of administrative methods.” 1* Indeed,
after seven years of the reform, economic methods, or “levers”, have
been effectively converted into administrative “levers” by incorpo-
rating indexes in the plans in an increasing amount of detail. As a
consequence, centralized planning and administration are even more
entrenched, and the developments now in process will continue this
trend.

The present emphasis on plans with a time horizon of five years or
longer changes nothing essential in the system. However, the mania
for long-range forecasting is providing many new opportunities for
bureaucratic aggrandizement, particularly for the government organs
concerned with the glamorous subjects of science and technology and
for the numerous scientific and technical research institutes scattered
throughout the economy. The results of the forecasting activities now
formally set en train ultimately will inundate the planning bodies with
a mass of reports. Faced with the urgent, practical task of coming up
with detailed, operating plans each year, the planners likely will
simply continue their established routine. More and better machines
will enable them to make more calculations for these plans and to make
them faster. Probably, some of the long-range forecasts will provide
the planners with information they might not have had otherwise, and
perhaps a few more “optimal” decisions i.e., conducive to less waste of
resources, will be made as a result. As is already evident. the idea that
directive, five-vear plans will provide enterprise with a stable, expecta-
tional framework within which to operate is an illusion. Annual plans
will be changed when current events require it, as were their predeces-
sors that were not developed within such a framework.

The current leadership clearly has given the green light to the cyber-
neticists. in the helief, or at least with the hope, that esoteric technolo-
gies and “scientific,” i.e., mathematical, techniques will make the econ-
omy perform better. The government bureaucracy has gotten the mes-
sage and now seems to be proceeding full steam ahead to take advantage
of the situation for its own purposes. The process of assimilatine the
new computer-based, technologies into the bureaucratic routine is in
full swing. Resources and people have been allocated to launching the
grandiose projects to establish nationwide. uniform information SVS-
tems. data banks, computer networks, and the like, and to computerize
everything that scems to be susceptible of computerization. Given the
present state of the computer art in the Soviet Union, let alone the
present capabilities of mathematical modelling. the ultimate outcome
of this vast undertaking is problematic, to say the least. What is clear.
though. is that a large amount of bureaucratic activity has now been
launched to carry it out, including assignment of specific planning

3 Voprosy ekonomiki, No. 1, 1972, p. 70.
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tasks to designated agencies and imposition of bureaucratic controls.
over fulfillment. The task of coordinating all this activity is stagger-
ing. The grand scheme could, of course, be quietly abandoned when
the costs mount, as were some of Stalin’s canals. More likely, however,
the time schedules for the projected systems and their numerous sub-
systems will merely be pushed continually forward, like the schedules.
of typical Soviet construction projects. The system’s designers will be
able to cite the immense, real difficulties and complexities involved,
but in true bureaucratic fashion they will also be able to cite their cal-
culations of the large resource savings that the new systems will bring
about. Ultimately, a disillusioned leadership may withdraw its polit-
ical support, in favor of some other approach to economic management.
In the interim, some components of the overall scheme may prove
practical and be incorporated into planning practice.

The many recent actions taken in the name of the economic reform
show that Soviet planners more than ever before are trying to obtain
micro-efficiency in the economy over wide ranges of problems by in-
creasing the number of indicators in the plans. Productivity is to be:
raised, new technologies adopted, new products produced and product
quality upgraded by devising statistical indicators to measure perform-
ance with respect to the objectives, inserting the indicators in the plans.
and tying incentives directly to achievements with respect to some or
all of them. Thus, planning has become ever more detailed, a process.
that has been greatly facilitated by the availability of computers. More-
over, the designing and monitoring of the many new plan parameters
is being carried out in diverse bureaucratic channels. The more de-
tailed and technical these parameters are made, the more difficult it is.
to obtain consistency among them. Thus, the task of internal plan co-
ordination becomes more complicated. Finally, the attempt to enforce
efficiency and technological progress via plan indicators increases the
degree of centralization. More of these indicators are being established.
centrally for enterprises. Although the original reform reduced the
number of such targets from 38—40 to nine key ones, six new targets.
have been added since 1970. They are: labor productivity, gross value:
of output, assignments for consumer goods production in heavy in-
dustry enterprises, tasks for raising product quality, assignments for-
reducing material and fuel expenditures per unit of output, and the
size of basic incentive funds.

This multiplication of plan indicators greatly complicates the task
of the enterprise manager in devising ways to get things done and also-
in deciding which of the numerous assigned chores he should attempt
to do. His task is made more difficult by the attendant changes
incentive arrangements. Despite repeated pleas for simplification of
the extremely complicated incentive structure, each new change in the
rules has complicated them further. The revised methods of forming
incentive funds were designed to eliminate specific inconsistencies.
and perversities in the old rules. The new approach of “planned” in-
centives is also intended to induce managers to adopt taut plans, that
1s, to keep them from continuing to conceal real production possibili-
ties from the planners, for fear of the imposition of higher targets in:
the next year. Also, the traditional reluctance to innovate is supposed
to be overcome with the use of the centralized reserve funds and the
provisions for extra bonuses. At the same time, however, ceilings are
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put on total bonus funds and on individual bonuses. Despite all this
tinkering with the rules, the root of the problem is not touched. The
managers’ bonuses still are tied to fulfillment of plans, even more of
them than before. This fundamental fact is likely to maintain tradi-
tional managerial behavior patterns, as Soviet critics have already
started to point out.*? :

In conclusion, the latest round of modifications in Soviet planning
and incentives leaves the essentials of the system unchanged, but adds
to the degree of centralization and to the complexity of administrative
arrangements. The innovations also help to swell the administrative
bureaucracy, which has increased nearly one third since 1965.11* As
clearly exemplified in the Ninth Five-Year Plan, the planners’ pres-
sure on resources—taut planning—continues unabated. The familiar
chronic malfunctions' persist, and the problem of devising incentive
schemes to remove them continues to defy solution. Finally, the effi-
cacy of monetary incentives is being eroded by the continuing un-
availabilities of desired goods and services. The strong, current em-
phasis on “moral incentives” and the heightened pressure for “shock
work,” socialist pledges and socialist competitions of all kinds is the
familiar and predictable response of the political leadership.

12 rbvid, No. 10, 1972, pp. 15-25.
12 Narodnoe khoziaistvo SS8R v 1971 godu, p. 347.




RESOURCE ALLOCATION POLICY: CAPITAL
INVESTMENT

By Kerra Busn

Resource allocation is the essence of Soviet political economy.
Planned capital investment outlays may be regarded as the sinews of’
any medium-term plan and reveal more about the.Soviet leadership’s
actual, as opposed to declared, economic priorities. Similarly, the over-
or underfulfillment of investment plan targets often shed light on
subsequent shifts in resource allocation policy.

It has not always been easy to assess in detail the resource alloca-
tion policy of successive Soviet administrations since, for a third of a
century,.no complete planned investment breakdowns have been pub-
lished. For instance, the sections of the published draft and approved
directives for the Eighth (1966-70) and Ninth (1971-75) Five-Year
Plans devoted to investment allocations contained few specifics.! How-
ever, in a welcome liberalization of information policy, a fairly de-
tailed version of the Ninth Five-Year Plan was published in mid-
19722 the first such document to be widely promulgated since the
1930’s. Scattered throughout this volume are what must be considered
to be the authoritative and definitive planned. investment allocations.
for most of the principal sectors of the economy and branches of in-
dustry. No planned investment figures for the period after 1975 have
been published, other than an earlier statement by the Chairman of’
the USSR Gosstroi to the effect that overall investment was expected
to double by 1980.3 This would imply an average annual growth rate
of overall investment of some 7.2 percent, which is also the growth
rate projected for the period 1971-75.

The scattered and incomplete investment targets from the published
Ninth Five-Year Plan document are assembled in Table 1. They are
supplemented by the most authoritative data for the period 1971-75
avallable from other published sources and juxtaposed with the aggre-
gate totals actually allocated during the two preceding five-year peri-
ods, namely 196165 and 1966-70. The purpose of the tabulation is to-
show the absolute magnitudes of investment by major recipients allo-
cated during the latter years of Khrushchev’s administration and then
under the present leadership, and to illustrate the shifts in resource-
allocation since Khrushchev.

1 See Pravda, February 20, 1966, April 10, 1966, February 14, 1971, April 11, 1971 and
November 27, 1971. " _

2 (fosudarstvenny piatiletniy gltm razvitiia narodnogo khoziaistva SSSR na 1971-1975
gody, Politizdat, Moscow, 1972 (hereafter referred to as 9 FYP).

8 Pravda, June 27, 1969.
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TABLE 1.—CUMULATIVE GROSS FIXED INVESTMENT FROM ALL SOURCES OF FINANCING BY BRANCH OF INDUSTRY
AND SECTOR, 1961-65, 1966-70, AND 1971-75 PRELIMINARY

[Billions of rubles: constant prices of 1955 and 1969]

Prices of 1535 Prices of 1969
1971-75

Percent Prelim- Percent
Sector and branch 1961-65 1966-70 growth  1966-70 inary growth
Total investment____________________..__________ 211.8 303.0 43 353.8 501.0 42
Industry_______ - 76.4 106.8 40 126.2  1208.4 2 E0
(Group AY.. D (63.5)  (90.8) 37 107.2) () ©)
(Group B)_._.___.._.____..__ (9.9) (16.0) 62 (19.2) [O) )
Fuel-energy branches_ _________ ) () ) 42.9 63.0 47
Electric power 9.0 12.2 35 13.6 18.1 33
Fuels._. 14.2 20.7 42 23.1 ) @)
Coal 5.2 6.3 21 7.4 9.3 26
Ferrous metals 7.0 9.0 27 10.2 17.5 66
Nonferrous metals._ 4.0 5.6 40 6.7 9.6 40
_____________ 12.1 20.2 67 23.2 43.7 90
Machinebuilding___.___ ) ) ®) 12.1 23.2 90
. Automobile_ __._____ 2) Q) *) 3.9 7.0 81
Chemicals and petrochemical_. 7.4 9.6 30 11.1 21.0 91
Building materials. ____._____ 4.6 57 25 14,7 16.2 31
Wood and cellulose_ _______ 4.2 4.9 14 6.0 12.0 100
Feod, meat and dairy, Fish__ 6.3 9.1 44 9.5 13.9 46
Food..___.__ _______. ®) (?) ) 3.8 5.6 50
) 6] @ 2.3 4.2 80
Fi (2) ® ® 3.4 4.1 19
Light 2.7 4.7 74 5.8 10.3 90
Agriculture, productive_______ 34.2 55.4 62 268.4 108.4 59
tate_______________. 18.4 32.0 74 240.3 71.0 76
Kolkhoz____ .. 15.8 23.4 48 228.1 37.4 33
‘Construction industry . _________ T 5.7 9.9 75 211.5 14.6 27
Transport and-communications_________________ 21.1 28.0 33 32.8 50.3 53
Transpawt. . ... @ [©) ) 29.9 45.7 53
Railways____.________ .. 6.9 8.4 22 9.8 15.7 57
Pipeline__________ ?) @) @) 3.8 10.0 160
Communications_______ @) ) ) 3.3 4.6 36
‘‘Nonproductive sphere’’_ @) @ 2) 93.9 113.1 21
Housing. . LT 38.7 49.8 29 60.5 73.5 22

! Not available.
2 Gosplan data cannot be wholly reconciled with TsSU data,

. Sources: Drawn or derived from Gosudarstvennyy piatiletniy plan narodnogo khoziaistva SSSR na 1971-75 gody, Poli-
‘tizdat, Moscow, 1972, passim and ‘‘Soviet capital investment since Khrushchev,” Soviet Studies, July 1972, pp.91-96

Certain reservations should be registered about the contents of
‘Tables 1 and 2. In the first place, the Soviet and Comecon statistical
handbooks covering the period since 1969 give investment data in con<
stant prices of 1969. Previous handbooks carried investment data in
constant prices of 1955. The two sets of prices cannot be reconciled
In every case. As authoritative investment data for the period 1966-70
in constant prices of 1966 have not been disseminated, link relatives or
surrogates have been used where necessary.

Investment outlays expressed in the new norms and estimate-cost
prices of January 1, 1969 appear on average to be some 17 percent
higher than the figures of July 1, 1955, although the differential varies
between sectors and branches. This factor should be borne in mind
when comparing absolute data and percentage growths for different
plan-periods. For, consciously or unconsciously, Soviet spokesmen have
on occasions tended to juxtapose planned allocations for 1971-75,
couched in 1969 prices, with investment outlays during the period
1966-70 expressed in 1955 prices, thereby overstating the planned
Increases.

Other principal reservations include the fact that the investment
data in so-called “comparable” prices of 1955, which appeared in
successive statistical yearbooks throughout the 1960s, were periodically
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amended without explanation and are not wholly comparable. The
categories used by the USSR Gosplan do not always coincide with
those employed by the Central Statistical Administration (TsSU).

Considerable confusion has been apparent in both Soviet and West-
ern utterances on the politically sensitive area of agricultural invest-
ment. Tables 1 and 2 show productive investment in agriculture rather
than the concept of total agricultural investment commonly cited. The
latter includes housing, hospitals, schools, etc., and its use could lead to
double-counting. It would also be misleading when assessing the prior-
ity accorded to the various sectors: for example, expenditures upon
the housing of industrial workers and employees do not generally
appear under the heading of industrial investment. Finally, for rea-
sons best known to itself, the TsSU insists on lumping together in-
vestment outlays on “the construction of trade and communal enter-
prises, timber and procurement enterprises and scientific, cultural,
“artistic, educational and health institutions.” * Absolute figures are
given to the nearest 100 million rubles. Most of the slight discrepancies
between sub-totals and totals are attributable to rounding.

TABLE 2.—PERCENTAGE DISTRIBUTION OF CUMULATIVE GROSS FIXED INVESTMENT FROM ALL SOURCES OF
. FINANCING BY BRANCH OF INDUSTRY AND SECTOR, 1961-75

. 1971-75
Sector and branch 1961-65 1966-70 preliminary
Total investment. i eeceicccceaas 100.0 100.0 100.0
TAGUSEEY - - - et e e memnan 36.1 135.2 141.6
(Group A)___ (31.%) (30.0) @)
(Group B).....__ 4.7 (5.3) @)
Fuel-energy brancl (’3 12.1 12.6
Electric power 4. 4.0 3.6
Fuels._____.__ 6.7 6.8 @)

Coal _. 2.5 2.1 1.9

Ferrous metals___.______ 3.3 3.0 3.5
Nonferrous metals___________ ___ 19 1.8 1.9
Machine-building and metalworking_ . 5.7 6.7 8.7
Machine-building____________._. ®) 3.4 4.6
Automobile industry. ) 1.1 1.4

Chemicals and petrochemical 3.5 3.2 4.7
Building materials__.______._ 2.2 11.9 1.2
Wood and ceflulese..______ 2.0 1.6 2.4
Food, Meat, and dairy, Fish. 3.0 3.0 2.8
Light 1.3 1.6 2.1
Agirculture, producti 16.1 118.3 21.6
ate_ _ 8.7 110.6 14.2
Kolkhoz_..__.._ 7.5 17.7 7.5
Construction industry_________. 2.7 133 2.9
Transport-and communications._ 10.0 9.2 10.1
Nonproductive sphere_.._____. *) 26.5 22.6
HOUSING. . . e 18.3 16.4 14.7

1 Gosplan data cannot be wholly reconciled with TsSU data.
2 Not available.

Source: Derived from table 1,

In view of the problems of comparability and reconciliation aris--
ing from the factors listed earlier and from the diversity of sources
employed, the data reproduced in Tables 1 and 2 must be regarded
as tentative, as must any conclusions drawn from them. Nevertheless,
certain observations may safely be made on the basis of these figures’
and of other published sources.

The share of total investment allocated to agriculture has con-
tinued to grow throughout the period under review, with the increase

¢ See, for instance, Narkhoz 22-72, p. 327.
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attributable entirely to the state sector. This reflects the expansion of
the sovkhoz system and the market increase in expenditures upon
land improvement, the main burden of which is borne by the state.
For instance, some 6.1 billion rubles have been earmarked for land
improvement schemes during 1973 alone.® It is significant that the
plan for 1973 provided less investment for many sectors than had
been stipulated in the Ninth Five-Year Plan, but left the agricul-
tural investment vote untouched.

After Khrushchev’s impulsive drive to “chemicalize” the economy
overnight, capital constipation ensued and investment in this branch
had to be curtailed for a few years. Recently, investment in the chem-
ical industry has again begun to grow rapidly, with much of the in-
creaged capacity destined for the production of agricultural
chemicals. ) ‘

The very high rates of growth of total gross investment recorded
during the 1950’s were halved in the 1960’s. The five-year aggregate
increases were 89 percent in 1951-55, 87 percent in 1956-60, 45 per-
cent in 1961-65 and 43 percent in 1966-70, with an aggregate growth
of 42 percent planned for the period 1971-75.6 The dominant feature
of the “Stalin growth model” has been an extremely high rate of
growth of the capital stock: this increased by nearly 14 times during
1928-70, a period which witnessed the great destruction of World
War IL The declining rate of growth of new investment has not yet

" worked itself out in the rate of growth of the capital stock: fixed
productive capital grew by 43 percent in the period 1966-70 and
1s expected to increase by a further 50 percent or so in 1971-75.38
However, a substantial slowing down may be expected during the
second half of this decade. For, as has been convincingly demonstrated
elsewhere,” the maintenance throughout this decade of anything like
the 9 percent growth rate of the capital stock which was eharacteris-
tic of the 1950’s and the 1960’s would require allocation of over half
of the GNP to gross investment by 1980.° Such course would be not
only politically unacceptable but also economically counter-produc-
tive. A more probable outcome suggested was an average annual
growth of some 6 percent in the capital stock, yielding an average
annual growth of the GNP of just over 4 percent.!

The steep decline in capital productivity in industry apparent in
the first half of the 1960’s was almost halted during the second half
of that decade. However, it continued to drop and is expected to
decline further by 1975.22 The return on productive capital invest-
ment throughout the economy, on the other hand, actually improved
during the period 1966-70, with the increase in the national income
per ruble of productive investment rising from 29 kopeks in 1961-65
to 35 kopeks in 1966-70. Yet this is expected to fall back to 31 kopeks
by 1975,' presumably due in large part to the growing share of in-

S Pravda, December 19, 1972 ; cf. Finansy SSSR, No. 1, 1973, p. 12.
89 FYP,p. 219.
7 I'bid.
8 Voprosy ekonomiki, No, 4, 1971, p. 33.
? Abram Bergson, “Toward a New Growth Model,” Problems of Communism, No. 2, 1973,
10 Assuming an average annual increase i{n employment of about 1.3 percent and a joint
factor productivity increase of 1 percent per annum,
1 Bergson, op. cit.
1 Planovoe khoziaistvo, No. 5, 1972, p. 13.
13 Ibid., p. 10 ; cf. Voprosy ekonomiki, No. 3, 1973, p. 30.
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vestment devoted to agriculture with diminishing returns and to the
exhaustion of readily accessible and relatively 1nexpensive deposits
-of raw materials. )

A chronic complaint of the Soviet economy ever since the outset of
industrialization has been the high volume of incomplete construction.
The relationship of the value of this incomplete construction to the
annual volume of new capital investment rose from 76 percent in 1967
to 80 percent in 1970,'* and was one of the highlights of Premier
Kosygin’s stern lecture to the USSR Gosplan in late 1972.% This
phenomenon would seem to stem from a combination of factors: too
many applicants each press for too large a slice of the available
investment cake with the result that most receive an inadequate por-
tion; ' a clash of authority and lack of coordination between the
planning and the financial organs; requirements are often understated
in order to get a project approved on the principle that once a project
is started then additional funds will somehow be found for its com-
pletion,’” and then there are the other cost-overrun problems not un-
familiar to us in the West.

Insofar as the structure.of investment is concerned, the share of
state investment in the total is already high and is steadily growing,
from over 85 percent in 1966-70 to over 86 percent in the current
five-year plan period,® with a corresponding diminution in the pro-
portion attributable to the kolkhoz sector, to housing cooperatives and
to private housing construction. A more dramatic Increase is taking
place in the share of productive investment in total investment ; namely,
from 73.5 percent in 1966-70 to a projected 77.4 percent in 1971-75.
Some 28 percent of this total productive investment during the current
five-year plan period is destined for agriculture.?®

One of the principal features of the September 1965 reform program
was the expansion of decentralized investment through the enterprise’s
production development fund, on the very logical grounds that a
director could better judge certain requirements of his own enterprise
than some distant central authority. Decentralized investment was
scheduled to grow to about one fifth of total industrial investment.2°
But, just as the share of decentralized investment was belatedly ap-
proaching this level, Premier Kosygin came out with trenchant criti-
cism of its use for non-productive construction and for allegedly low-
priority projects.”> The plan for 1973 correspondingly envisaged a
sharp, absolute cutback in decentralized investment,?? which runs
counter to the essence of the original reform program.

In conclusion, we might look at the light which past and projected
investment allocations shed upon the current declared emphasis on
consumption. As has been widely propagated, “the main task” of the
Ninth Five-Year Plan is purportedly “to ensure a significant increase
in the people’s material and cultural standard of living.” 22 Of course,
it is wholly understandable that politicians in any country should

M Ibid., p. 12.

1 I'bid., No. 11, 1972, p. 5.

16 See, for instance, Voprosy ekonomiki, No. 11, 1972, p. 15.
17 On this, see Trud, January 19, 1973.

189 FYP, p. 221.

1 Ibid., p. 223.

20 Den’gi § kredit, No. 4, 1967, p. 70.

2 Planovoe khoziaistvo., No. 11, 1972, p. 5.

22 Pravda, December 19, 1972.

2 g FYP,p. 73.
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declare themselves to be in favor of higher living standards. As with
motherhood, the flag and conservation, who could possible be against
a better life for everyone? But is this laudable objective supported by
the pattern of resource allocation ? .

From Tables 1 and 2 it is evident that the share of total investment
going to agriculture has grown in the 1960’s and is planned to grow
at an appreciable rate in 1971-75. The proportion of industrial in-
vestment allocated to Group B also rose from 13 percent in 1961-
65 to 15 percent in 1966-70 and will undoubtedly rise further in 1971~
75, although its share remains modest. But the above-average in-
creases in Investment in agriculture and in Group B projected for
the period 1971-75 appear to be more than offset by the below-aver-
age increases set for non-productive investment, the bulk of which
is devoted to housing aund to the construction of health, education,
welfare and cultural facilities. This may be crudely illustrated by
adding up all the identifiable investments in those sectors and
branches which directly benefit the consumer, namely agriculture,
the food and related industries, light industry and the “non-produc-
tive sphere.” Such a calculation indicates that “consumer-oriented’
investments account for a smaller proportion of the total investment
planned for 1971-75 than was actually allocated in 1966-70. More-
over, there are signs that some consumer-oriented investments are
currently being reduced to below their original planned levels.

The above exercise leaves out of consideration the consumer-oriented
investment in heavy industry, as exemplified by the Tol’iatti plant.
It also ignores investment in Group A2 projects which will eventually
benefit the consumer. However, these two factors are offset by the other
than consumer-oriented output of, say, agriculture and of scientific
institutions. Above all, such a formulation illustrates merely short-
term developments. Any kind of shift into consumption requires
a lengthy prior period of investment: as has been noted, much of the
currently high increase in investment in the chemical industry will
benefit agriculture and, ultimately, the consumer. The Tenth Five-
Year Plan (1976-80) may well turn out to be more “consumer-
oriented” than any of its predecessors. But, judged merely from
the promulgated pattern of investment, this description is hardly
applicable to the present leadership’s resource allocation policy up
to the present time.
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The supply and demand outlook for energy is currently a matter
of world-wide interest. It is closely tied to many goals of economic
policy such as growth, protection of the environment, and technical
progress; it also is important in world politics. It affects all countries
and none more so than the Soviet Union, which plays an extremely im-
portant role in the world energy picture as an owner of a large share
of total energy resources, as one of the countries that can supply tech-
nology for fuel production, as one of the biggest consumers and as a
significant participant in world trade in energy resources. In this
decade of concern about energy, how does the situation look from
Moscow? What special features of their situation make the outlook
distinctive for them? How do they seem to be assessing and reacting
to the issues of energy policy? Soviet assessments and decisions for
the near term are revealed or reflected in the Five-Year Plan for
1971-1975. But many of the issues that are most important to the.
United States will find their sharpest expression only after 1975, and
in this paper we will look bevond that date to the end of the decade.

We can start with the general question of how tight the energy situ-
ation is going to be for them and to what extent they feel the pinch
of increasing scarcity and rising costs.

RESERVES

Some general reminders about the .Soviet fuel and energy re-
sources may be in order. The U.S.S.R. has tremendous reserves of all
the traditional energy sources—gas, oil, coal, and water power. In ad-
dition, they have large reserves of several lower grade sources such as
peat, shale, and firewood. The role of these low-grade resources, how-
ever is constantly declining and this trend will continue. One of the
major trends of recent years and one projected to continue into the
future is the shift toward a progressive fuel balance in which oil and

1 For detailed background on the Soviet energv economy, see Robert W. Campbell, The
Economics of Soviet Oil and Gas. Johns Hopkins, 1968,
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:gas predominate in total primary energy production, and in which
strip-mined coal becomes the most important form of solid fuel.

Like the United States, the U.S.S.R. has tremendous reserves of
-coal—311 billion tons, omitting brown coal and counting only A+B+C
categories. Its place in energy policy is determined more by its com-
petitive cost position than by the supply as such. In gas, the Russians
claim to have the largest reserves in the world. Reserves in the cate-
gories A+B+C,; were claimed to be almost 18 trillion cubic meters
as of the first of 1972. In the more speculative categories of the reserve
classification there are many times that amount still to be explored.
With reserves at 75-80 times current annual production, there are
some gas fields such as the Urengoi field (which contains reserves of 2
trillion cubic meters of gas) that can simply be held on the shelf as
candidates for foreign-assisted export development schemes quite
outside any current plans.

Information on o1l reserves cannot be disclosed under the Soviet
state secret act, so that we have no solid information on Soviet oil re-
serves. Nevertheless there seems little doubt that the Russians have
very large reserves of oil. In the 1950°s they found very large quantities
of oil in the Volga-Ural region which were the basis for the rapid
-expansion of output in the 1960’s. Those fields are now reaching a
point where output from them is declining rather rapidly, and output
m the Volga-Ural region can be maintained only by quite expensive
exploration and development of smaller and economically less attrac-
tive fields. It turned out that output from these fields will ultimately
be smaller than originally projected, and that they reached their out-
put peak earlier than expected. As an example of how disappointing
the production in the old areas has been, the Party Secretary of the
Bashkir ASSR predicted in 1966 that Bashkir output would be 56—
57 million tons by 1970, but in fact it turned out to be only 39.2 mil-
lion tons. )

The reserves that are to provide for expansion of output in the 1970's
are those in Western Siberia, western Kazakhstan (Mangyshlak) and
to a smaller extent in Belorussia and some of the older areas. It is
claimed that the output targets for western Siberian output to 1975
are fully supported with explored reserves? and that half of the ex-
“plored reserves of the Soviet Union are now in this region. Soviet
spokesman have been more than usually close-mouthed in making
statements about how reserves have moved over the last five years,
so it is not clear whether the big discoveries in Western Siberia
have been enough to offset exhaustion elsewhere or whether the
reserves-to-current-output ratio has moved up or down. Whatever,
the actual tightness of the present reserve situation, however, there
are very likely to be quite extensive additional reserves discoverable
if enough effort is made. There is a great deal of unexplored but prom-
lsing area in the Soviet Union—whole regions that have not been
extensively explored, deep sediments and types of trap that have so
far been neglected, and large areas offshore in the Caspian, Black and
Baltic Seas, that have barely begun to be explored. Also, in their orig-
inal exploration strategy the Russians concentrated on looking for
big finds and in any of the old areas there are undoubtedly a large

2 Ekonomika neftedobyvaiushchei promyshlennosti, 1971 :4, p. 4.
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number of smaller but commercially usable prospects still to be proved
up and developed.

CONSTRAINTS ON THE SUPPLY SIDE
Location

Despite the generally favorable reserve situation here are numerous
obstacles to finding, producing, and utilizing these resources. The
first is a difficult location problem. The hydroelectric power, the coal,

~the oil, and the gas are all heavily concentrated in generally remote
and inhospitable environments in Siberia and Central Asia, while
the regions of demand are located in the more western parts of the
country. Transportation is consequently a very important cost. The
Center gets a very large portion of its natural gas from Central Asia
through a pipeline system over four thousand miles long. It secems im-
ossible to deal with this locational problem from the other direction,
Ey. basing growth in the fuel regions or by moving the industries,
people, ‘and investment to the surplus areas. There has long been
a strong Soviet prejudice for such a solution, i.e., for the complex de-
velopment of regions on the basis of basic fuel and energy sources.
These efforts, however, have never been particularly successful, though
large investments have been made in them. Some of the big hydro-
electric projects built in Siberia went largely unutilized for many
years. The basic bottleneck seems to be the problem of attracting people
to these underdeveloped areas, which lack productive infrastructure
and amenities and are in very unpleasant environments. This Siberian
prejudice is increasingly under attack now, and the present approach
seems to be to accept that these resources must be transported to Eu-
ropean Russia.® There are also important pressures against it because
of the desired speed of development. The demand in the European
areas is urgent and oil and gas ministries under pressure to expand
output cannot wait. Moreover, they find it cheaper to follow a capital-
intensive lightly-manned strategy of development that minimizes the
development of infrastructure. They often can get around the lack
of infrastructure by organizational and technical means such as auto-
mation, operating from bases built outside of the region, using heli-
copters instead of roads, shipping the fuel and energy out to developed
markets elsewhere.* One consideration that gets a lot of verbal atten-
tion but less action is the goal of developing backward areas. There
may be political reasons that inhibit the planners in this regard. Cen-
tral Asia is one of the fastest-growing areas in terms of population,
its income is relatively low. It might appear that it would be sensible
to use these energy resources as a base of local industrialization. But
the Russians may not be especially eager to develop these non-Russian
areas into strong and independent challengers to central authority.

The lack of infrastructure, the adverse climatic conditions, and
remoteness make development of these resources costly. In Western
Siberia, exploration work, drilling, and pipeline construction can be
done only in the winter time. There is no existing transportation sys-

2 For more detalls see the -excellent survey by Leslie Dienes, “Issues in Soviet Energy
Policy and Conflicts over Fuel Costs in Regional Development,” Soviet Studies, July 1971.

¢ These problems, also, are admirably covered elsewhere; Robert N. North., “Soviet
Northern Development: The Case of NW Siberia,” ‘Soviet Studies, October 1972.

26-150 O - 74 -5
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tem, which makes it difficult to bring in the heavy equipment required;
much of it is transported by air. But apparently the oil and gas de-
posits of this region are so large and so productive that the prospect-
ing, investment, and production costs are still favorable compared to
alternative sources in the Soviet Union. According to the Party Secre-
tary of Tiumen oblast’, investment costs per incremental ton are far
below the average branch cost.® There are numerous such statements
but I have yet to find detailed data on drilling and production costs
that would substantiate this. '

One indication of the generally high cost of these resources once
they are produced and transported the required distances is the fact
that the Russians have decided to build a significant amount of atomic

ower generating capacity in the Ninth Five-Year Plan. In 1970, the
gov*iet Union produced 3.5 billion KWH from such plants, (less than
half of one per cent of total output) but of all the new generating
capacity to be added in the Ninth Five-Year Plan, 11 percent (7.2
gigawatts) is to be in atomic power plants.

Technological Demands

The exploitation of many of these resources requires the mastery
of new and demanding technology—leaps into the unknown or break-
throughs on problems at which the Soviet oil and gas industry has
often failed. To produce the Siberian gas requires development of
a new production system that includes wells of extra large diameter,
a technology for producing from several horizons in a given well at
once and slant drilling so that the well heads for a large number of
wells can be clustered on an artificial island. To move the necessary
volumes of gas the distances involved at a reasonable cost it is necessary
to build very large diameter pipelines; some of those under construc-
tion are of 1.42 meter pipe. Extraordinarily large compressor stations
are also required for these lines and they are now planning to use
gas-turbine powered compressors of capacities up to 25,000 kilowatts,
whereas they have been fumbling for a decade with mastering the
much smaller 6-10,000 kilowatt compressors.® Oil will be moved from
the West Siberian fields to the European part of the U.S.S.R. through
a 1220 mm line which is to be equipped with individual pumping units
with capacities up to 12,000 cubic meters per hour. This again is much
larger than any equipment mastered so far. One of the sources on which
they are counting for oil output—the region around Mangyshlak—
contains oil with a very high wax content which poses special prob-
lems both in extraction and pipeline transport. One large deposit of
gas to be brought into production . during this period (to provide
something like a fourth of the total 1971-1975 increment) is favorably
located in Orenburg oblast’ in the European U.S.S.R., but has a high
content of sulphur compounds and condensate which will require the
creation and mastering of a new gas processing capability. Many of
the other new gas fields also have large condensate potentials. The
construction and operation of gas processing plants has been a per-
petual weak spot in the gas industry; the Iarge targets set in each
plan have been consistently and drastically underfulfilled.

8 Ekonomicheskaia Gazeta, 1972 : 49, p. 12.
¢ Gazovaia promyshlennoat’, 1971 : 3, p. 8.



49

All these features represent serious constraints on the supply side
of the energy picture. The difficulty is expressed both in cost and in
how fast output can be increased, and there is some trade-off between
these two variables. For example it now looks as if the new big
pipeline from the West Siberian oil fields to Al’'metevsk will not be
completed before the summer thaw arrives. That could mean a year’s
delay in getting the pipeline finished and a serious setback for produc-
tion 1n the West Siberian fields.

These difficulties in the way of expansion have been corroborated
by the developments of the first two years of the Five-Year Plan.
The Russians set a reasonably high target for energy output in the
Five-Year Plan with some projections extending to 1980 that were
similarly optimistic. They planned fuel output to grow somewhat
faster than during the previous five-year period, presumably with
the expectation that they could once again get fuel exports to grow
appreciably. Within that total the share of oil and gas was to rise from
about 60 percent to about 67 percent. The share of coal was to fall
but the share of strip-mined coal within the total was to rise from
96.7 percent to 30.9 percent. Performance during the first two years,
however, indicates that these targets are more or less out of the question.
Output 1n 1971 came close to plan but 1972 saw considerable under-
fulfillment, and in response to this experience and to the investment
pinch they are feeling after the disasters of 1972, the annual targets
for 1973 have been reduced below the original plan. The oil target now
set for 1973 is 424 million tons compared to 420 million tons in the Five-
Year Plan and that for gas is 238 billion cubic meters compared to
250 billion cubic meters in the original plan. There are also ominous
indications for the period bevond 1975 regarding the preparation of
oil reserves. The Five-Year Plan envisaged a shift away from em-
phasis on exploration toward production drilling, and also set opti-
mistic targets for improvements in drilling. Rig productivity was
to rise by %O percent in exploratory drilling, 50 percent in develop-
ment drilling. Actually in 1971 and 1972 there was virtually no iricrease
in rig productivity in either eategory’ and it seems likely that there
will %e a further shift toward production drilling to meet the output
targets, a development which would make the oil reserve situation
precarious for the second half of the decade. The growth of coal
production has been satisfactory and indeed the plan for coal has been
overfulfilled but not enough to make up for the shortfall in oil and
gas, the fuel output target as a whole is not being met.

Domestic Deaanp

It is very difficult to forecast Soviet domestic energy requirements in
any intelligent way. One a;p%roach is simply to project the trends of the
recent past, noting factors that may alter-them in the near future. The
fuel balances published in the annual statistical yearbooks show a de-
cline in the rate of growth of domestic fuel and energy consumption
over the last two decades. From an average annual growth rate of 7.7
percent in the fifties, it fell to 6.1 percent in 1960-65, and further to
5.3 percent in 1965-1970.% These changes in the rate of growth are the

7 Ekonomicheskaia Gazeta, 1973: 5, p. 2.

8 These tables are somewhat ambiguous conceptually, especially as to what “other sources”
;nlghttbte. (li)omestlc consumption {8 conceptualized as primary energy production corrected
or net trade.
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net result of a great variety of forces, both positive and negative in
their influence on the growth of energy demand. They include the de-
cline in the rate of growth of GNP, changes in branch structure, the
introduction of more energy-intensive technologies, and many others.
But I suspect that one of the most important forces conditioning the
decline in the rate of growth of fuel consumption was a shift to more
efficient fuels and fuel-saving processes—substitution of higher grade
fuels for firewood in the household sector, shift from steam to diesel
and electric traction on the railroads, reduction in the fuel rate in
electric power generation both from raising the technical parameters
and from replacing low-grade fuels with gas. It seems unlikely that in
this combination of forces any strong role has been exerted by the
growth of income-elastic uses—private automobile transportation,
household consumption via a proliferation of appliances. But it seems
likely that in the future the influence of the forces favoring increases
in energy requirements per unit of aggregate output may increase rel-
ative to the economizing influences. As household incomes rise, and as
the Russians permit the growth of the automobile stock, income-elastic
energy demands will make themselves felt. The strong drive for tech-
nological progress in the new growth strategy offers much latitude for
the introduction of energy-intensive processes. The U.S.S.R. still has a
relatively low energy use per capita, compared to more advanced coun-
tries. One Soviet authority shows 1t as 4.11 tons of conventional use

er capita in the late sixties compared to 5.14 in Czechoslovakia, 5.45
in Eastern Germany, 5.27 in the United Kingdom, and 10.27 in the
United States. Many of the biggest economizing possibilities of shift-
ing to better fuels and improving utilization technology are coming
to an end as the Russians raise the share of oil and gas in the total sup-
ply, complete the shift of railroad traction to new technologies, and
dieselize much of the internal combustion engine stock. In electric
power generation, the Soviet fuel rate, which a few years ago was ap-
preciably higher than that of the United States, now is equivalent to
ours. Co

PossiBLE Prosections oF Demanp anp SuppLy

What is the significance of the foregoing for the role of the U.S.S.R.
as a net supﬁlier of energy resources to the world market? To review
the history briefly, the U.S.S.R. shifted during the 1950’s from the
position of a net importer of energy resources to that of a net exporter,
and in 1960 had net exports equal to about 7 percent of primary energy
production. This grew gradually during the early sixties to stabilize
at around 12 percent.

To project the position through the near future to 1975 we might
reason as follows. Suppose that domestic demand continues to grow
at the 1965-1970 rate of 5.3 percent per year. The Ninth Five-Year
Plan projects the growth of primary energy production at about 6
percent per year. The differential in these two rates applied to the pro-
duction-consumption balance in 1970 would generate by 1975 an incre-
ment available for increasing exports of about 150 million tons of
conventional fuel. There are also other indications that an appreciable
increase in energy exports was planned. Petroleum production was to
rise by 4.32 percent, primary runs to stills by 40.1 percent; in explain-
ing the Directives for the Plan Kosygin mentioned big increases in the
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amounts of gas, oil, and electric energy to be delivered to the Eastern
European countries, and the Plan itself mentions similar intentions
for coal and coke.

1t is obvious, now, however, that any such optimistic projection for
energy exports is unrealistic since the output targets are not being met.
Primary energy production planned for 1973 ° is about 1,475 million
tons of conventional fuel, which represents an average annual rate of
growth for these three years of only 5.0 percent. The failure of the
economy to grow as rapidly as planned surely means that demand will
also be curbed, but even so this comparison suggests that the Russians
are going to be very hard put to squeeze out much of an increment for
fuel and energy exports.

The situation beyond the Ninth Five-Year Plan to 1980 does not
look much better. On the supply side some of the shortrun bottleneck
problems that have held back growth in the early years may ease,
especially those in gas production and transmission. Otherwise there
is little reason to expect that it is going to become easier to expand
output. About the only positive thing to offset the putative strength
of the forces increasing the growth of domestic requirements is the
possibility that the general growth rate of the economy will stabilize
at a low enough level in the last half of the decade to dampen the rate
of growth of domestic demand. In sum, it seems likely that it will be
difficult to do much during the seventies to increase the flow of energy
outputs available for exports. And if the experience of 1971-73 is any
indication, this is likely to be especially true for oil, which is by far
the most important element in energy exports. Such an effort would
face rather steeply rising production costs. :

An additional ‘complication is the obligation the Russians have to
the countries of Eastern Europe.r* Of all Soviet energy exports in
1970, about 32 percent went to these six countries, and they accounted
for roughly the same share of exports of crude petroleum and prod-
ucts. This share has grown over time, from from about 24 percent in
1960. These countries as a group have very limited fuel and energy
resources and have been covering their energy deficits from the
U.S.S.R. Actually the U.S.S.R. provides more than their total deficit
in energy sources, as a consequence of which Poland is able to export
coal outside the group. For oil as well, the U.S.S.R.’s net shipments to
Tastern Europe slightly exceed their net import enabling them to have
net exports of products outside the group. It should be added that
even with imports of Soviet oil, these countries have not been able to
move very far toward a reduced role for solid fuel. In the late sixties
oil and gas constituted only 21 percent of their energy consumption.
Considering the five countries other than Rumania, the share was only
13 percent.

Here we come to one of the anomalies of Soviet fuel policy. The Rus-
sians have repeatedly and unambiguously expressed a strong unwill-
ingness to continue to meet these needs, especially as they grow to 1980

? The most Important elements are given in the 1973 Plan In Ekonomicheskaia Gazeta,
19792 : 51. and the rest can be estimated reasonably closely.

10 Reference is to the six Eastern European members of Comecon-Bulgaria, Hungary,
Eastern Germany, Rumania, Poland, and Czechoslavakia. Rumania has its own ofl and
gas but does get coal and coke from the U.8.8.R. Cuba also depends on the U.S.8.R. for
petroleum. bnt that demand remains at a more or less constant level and is governed by a
distinet set of circumstances.
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and 1990.1* Nevertheless they have apparently decided to continue to
do so at least through 1975. Indeed, according to the Ninth Five-Year
Plan, virtually all the increment in Soviet energy exports during the
period is pledged to Eastern Europe. It is uncertain whether this com-
mitment will continue into the second half of the decade. At one point
some Soviet writers were saying baldly that the Eastern European
countries should turn to the Middle East for their oil supplies 2 but
this was at a point in the sixties when the Minister of the Oil Industry,
Mr. Shashin, was offering very pessimistic views about petroleum pro-
duction and export potential. It may be that the reluctance to let
Eastern Europe turn to the Middle East was an important force in
pushing the Party to authorize a big push in Western Siberia in its
decree at the end of 1969. More recent statements as to what the East
Europeans must do seem less extreme, though they are still being
counseled to develop atomic power as a substitute. We will return later
to an exploration of the possible implications of this ambivalent atti-
tude toward Eastern Europe’s energy needs.

Against this background, we can conclude with a series of questions
and propositions concerning the big fuel policy dilemmas the Russians
face, especially those relevant to U.S. interests. The choices they will
make on these issues are not fully predictable, but these are the perma-
nent dilemmas under which policy must be made, and which should be
at the center of our attention in following Soviet energy policy during
the decade.

The Russians have a big interest in selling energy resources in hard
currency areas. They find this advantageous even if the ratio of the
foreign currency earnings to domestic ruble opportunity costs is low.
The fact that they are willing to push the production margin into
areas where the cost per ton of oil is 14-15 rubles and more, that they
are eager to divert crude oil from East European customers where
they can get a nominal return of something like 19 dollars per ton
to sell it in hard currencv areas where they get approximately 10
dollars per ton, all suggest that the goods they get in return for the
hard currency are extremely valuable to them. The reason, of course,
is that those are high-technology goods that have a high productivity,
offer big savings in their use in the Soviet economy, and the chance
to accelerate Soviet technical progress by serving as a training and
prototype stimulus. There is little doubt that they need foreign assist-
ance precisely in the oil and gas sector. Imports of oil field equipment
(code 128 in the Soviet import classification) doubled from 1969 to
1970, and again from 1970 to 1971. One of the biggest purchases of
U.S. industrial equipment concluded since the new trade agreement
is a $20 million order for submersible pumps. In his review of the
economic situation before Gosplan after the wheat deal, Kosygin
pointed out the conflict between spending scarce foreign exchange to
get the large-diameter, high-quality pipe (to handle 75-atmosphere
pressures) required to get the gas to market, and trying to meet the
quality and schedule requirements if this pipe were to be produced
domestically. One of the biggest bottlenecks in meeting the output
goals for Western Siberia is the lack of lighter rigs, easily assembled

11 See, for example, Voprosy ekonomiki, 1971 : 12.
uE.g. A-illu Tomashpol’skll, Neft’ § gaz v mirovom energeticheskrom balanse, M, 1968,
pp. 140-141.
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and disassembled, and better transport' means to move them about in
the wastelands of Western Siberia.

The need for technologically advanced imports inclines them to a big
effort to expand energy exports—and especially oil and gas. The un-
certainties are in how they evaluate the opportunity costs figured as
diversions from shipments to Eastern Europe, as making the capital
commitments to expand reserves and output and move the fuel to
distant markets, or the substitution costs of altering the structure of
internal consumption to free the oil and gas that are most easily
exportable of the various energy resources. There seems to be some
lurching about in the darkness here. The Soviet system contains a lot
of inertia, and it takes a real convulsion to achieve a review of alterna-
tives and a decision to alter allocations, as they apparently did in the
decision to make a big push in Western Siberia.

In this light, how shall we explain their treatment of the Eastern
European demands? Why do they continue to commit so large a share
of their exports to Eastern Europe while complaining so bitterly
about it, and when they are so much in need of the foreign currency
they could get by selling energy in Western Europe, in the United
States, or to Japan, especially as the price rises. This ambivalance is
based on a kind of political consideration that keeps them in a dis-
equilibrium state economically. Until now Soviet trade policy has
been dominated by the desire to maintain Comecon as a preferential
trading bloc, a kind of customs union. In such a bloc it is quite possible
for all the partners to lose economically. Each one as a seller finds that
in some cases the preference given to him means that he can charge
higher prices than if he were selling in a larger group, but that in
others, the limitation to this smaller circle of customers means he
must accept poorer deals than if he could deal with buyers outside the
group. As a buyer, each member gets some benefits through having
fewer competitors, in others, he loses because he must seek his imports
from a smaller group of sellers. But overall, all lose, with one of the
interesting questions being how the overall loss is shared. It is this
phenomenon that explains the contradictory attitude of the Russians
toward the question of supplying energy for the Comecon countries.
Both the Russians and the East Europeans lose—the Russians because
they get payment in goods of lesser value to them than the goods they
could get by selling that energy elsewhere. The East Europeans, tied
to a single high-cost energy source, forego the possibility of getting
energy on better terms elsewhere. The fact that the Russians are the
main supplier would imply that they can shift the burden mostly to
the smaller Eastern European customers. But apparently the Rus-
sians have not been able to realize this gain. They have been made very
aware of the high domestic opportunity cost of oil by their price
reform in 1967, which made them take explicit account of finding costs,
interest costs, and rent, all of which were introduced into their price
structure at that time. In a period when they have had a hard time
expanding output fast enough to keep exports to Western Europe
growing, they have also felt the foreign exchange opportunity cost.
But to judge from the unit values which can be calculated from the
foreign trade handbooks through 1971, they have been unable to raise
the price to the East Buropeans despite their frequent warnings to the
Eastern Europeans that this must happen. I have been unable to deter-
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mine to what extent they have been successful in their other approach,
ie. requiring the Eastern European recipients to contribute part of
the capital costs of developing new sources.

Probably the only way they could get out from under this commit-
ment in any serious way would be to allow the East European countries
to redirect their trade significantly outside Comecon, and the Russians
are reluctant to let this happen. There is no doubt a political advantage
to the Russians from having these countries tied to it in a trading bloe,
and from having the important hold of supplying a vital commodity to
them. But the economic tension is very great, and will no doubt increase
as the pressure on world energy supplies increases.

Parallel to this tension is another, that deserves more study than it
has so far been given. If the Russians should ever decide to let the bloc
open up in respect of trade in energy resources, then there is another
opportunity that could perhaps exceed the potential gains from selling
energy in the developed countries for advanced-technology goods.
This 1s the situation in the Middle East. The Soviet Union has large
energy resources, but it is hard to escape the conclusion that they are
relatively high-cost resources. One way to avoid these costs would be to
get more gas and oil from Afghanistan, Iran and the Middle East as
they are already doing, though on a rather small scale. The agreement
with Afghanistan involves 60 billion cubic meters of gas over the
period 1967-1985, with deliveries in 1971 at about 2.5 billion cubic
meters. Also in 1970 the Russians received first deliveries of gas from
Iran which are to amount to about 6 billion cubic meters per year rising
to 10 billion cubic meters per year when compressor stations are
completed. They are also buying a small amount of oil from Iran,
scheduled at the rate of about 2 metric tons per year in 1973-75. The
Ninth Five-Year Plan also mentions oil imports from Algeria and
Egypt.

A great expansion of imports from this area would make economic
sense. The Middle Eastern countries have a strong motivation. As
M. A. Adelman contends, the contemporary energy shortage is partly
contrived.’® The Organization of Petroleum Exporting Countries.
(OPEC) acts as a cartel, setting the price at monopoly levels but
having to accept a corresponding limitation on output. One way to
increase monopoly gains is by discrimination, i.e., selling additional
output at a price below the monopoly price, to customers who would
not otherwise buy it, with a guarantee that they will not put the output
back on the market, undercutting the monopoly price. The marginal
cost of oil in the Middle East is far below the price the cartel is enfore-
ing, and there will be great temptation to increase revenues by selling
oil on the side. This is all the more true since this is not a monopoly,
but a cartel, in which different members have divergent interests. Each
country faces a calculation as to how to manage its main asset—the
oil and gas in the ground. One possibility is to leave it in the ground,
to avoid depressing the current selling price, and in the hope that its

-value will appreciate with time. An alternative is to get it out of the

ground now, accepting the penalty of selling it at less than it might
ultimately bring so that it can be turned into some kind of productive

P 3 M.lg._{gdelmau. The World Petroleum Market. Baltimore : The Johns Hopkins University
ress, .
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asset with a net physical productivity and capable of enhancing the
value of other assets such as labor.

Some Middle Eastern countries would surely be tempted by the
vision of turning their oil and gas into socialist-produced.capital
goods. And this should be attractive on the other side—the marginal
cost of oil in the Middle East in terms of real resources is surely below
that in the U.S.S.R., and if the Russians could put the resources now
being lavishly expended to expand their own energy output into the
%\lﬁdgle East instead, the productivity of those resources would be

1gher.

All this has a bearing on the much discussed question of what.role
the Soviet Union may play in expanding the supply of energy on the
world market. Some would like to see the Russians as a major alterna-
tive source of energy that can help in the developed countries’ bargain-
ing with the OPEC cartel, and help them meet their energy needs at
lower costs. Unfortunately, the two potential actions just outlined that
might do this are mutually inconsistent. The condition for getting
‘more of the energy needs of the U.S.S.R. and Eastern Europe met by
oil from the Middle East to free more Soviet output to sell to the West
is that the Russians not expand their energy exports into markets
where they would compete with OPEC oil! This sleight of hand can
be supported to some extent by transport costs. Indeed that is what
primarily explains Soviet energy imports from the Middle East at the
moment, but there would seem to be tight limits on how far this can
expand.

’Ii‘his tour of the possibilities may be translated into two final impli-
cations. The first is mildly encouraging. The two trading disequilib-
ria—with the Middle East and with Eastern Europe—may neutralize
each other. If the Russians can neither let Eastern Europe take advan-
tage of cheap Middle Eastern oil nor do so itself, then the prospects for
energy exports to the more developed countries are a straightforward
matter of balancing domestic marginal costs against the gains. After
an early euphoric optimism, both sides have been somewhat sobered by
a careful look at the costs, though the final judgment is still to be
rendered. The other implication is more ominous, namely that there
is a great advantage to the Soviet Union, and a great temptation, to
acquire some political control over areas in the Middle East so that it
can overcome the economic objection the present owners of Middle
Eastern oil would have to providing the U.S.S.R. with oil that would
enable it to expand energy sales on the world market.
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I. INTRODUCTION

After variously denying, underplaying, or ignoring that it existed,
the Russians have finally come around to acknowledging that environ-
mental disruption is a serious problem in the U.S.S.R. Soviet expres-
sions of concern are inevitably prefaced by the litany that “Of course
in capitalist countries pollution is more serious and less likely to be
remedied,” but once this concession to ideological niceties has been
made, the catalog of problems in the Soviet Union is practically the
same as it is in the United States.

The seriousness of these problems is reflected by the fact that in
1972 for the first time in history, pollution was the main issue before
a full session of the Supreme Igoviet of the U.S.S.R. The discussion
was led by V. A. Kirillin, a Vice Chairman of the Council of Ministers
and concluded with the adoption of a “Resolution on Measures for the
Further Improvement of Conservation and the Rational Utilization
of Natural Resources.” This, in turn, was followed by yet another
resolution of the Central Committee of the Communist Party and the
Council of Ministers of the Soviet Union in January 1973 entitled
“About Strengthening the Preservation of Nature and Improving the
Use of Natural Resources.” The role of various government organiza-
tions in fighting pollution was spelled out in this resolution. Some
headlines in the United States even conveyed the impression that the
Russians were creating a somewhat weaker counterpart to the Amer-
ican Environmental Protection Agency.? This seemed to suggest that
there would be a much more effective and coordinated campaign
against pollution in the future.

1 Copyright 1972-1973 by the MIT Press and Marshall I. Goldman.
2 New York Times, January 1973, p. 11.

(56)



a7

At the present time such expectations seem overoptimistic. A closer
look at the January 10, 1973 decree indicates that no such coordinating
agency was created. In fact, rather than create a super agency to
systematize the attack against pollution as has been done in U.S.
and other countries, the Russians continue to treat pollution in a
segmented and uncoordinated fashion. Since national planning and
coordination is supposed to be much easier when the state owns all the
means of production, the Soviet failure to establish an effective anti-
pollution agency suggests that coping with environmental disruption
in a socialist or communist state may not be as easy as some Russian
or Western specialists claim. An effort to explain why pollution exists
or is so difficult to eliminate in the U.S.S.R. reveals much about the
Soviet system itself as well as much about the disadvantages and
advantages of the approach we have used in the United States to
cope with our own pollution crisis. Such a study should also add per-
spective to the American-Soviet joint agreement on international co-
operation in environmental protection.

I1. History

In evaluating environmental questions in the U.S.S.R., it is neces-
sary to keep in mind what the Soviet Government has had to deal with.
Russia after all was essentially an underdeveloped country prior to
the revolution. Only 215 cities had centrally supplied water systems
and these systems furnished water to only a limited portion (usually
the wealthiest) of town.? Sewage disposal was even more limited.
For the most part, the Russians depended heavily on outdoor wells
and outhouses. Moreover, most of the population and industry were
concentrated in the western part of the country whereas the bulk of
the country’s water and other raw materials were in Siberia. As the
post-revolutionary government expanded industry and agriculture, it
needed increasing amounts of water and sewage disposal facilities.

No one cared too much about pollution as such in the 1920’s, but
conservation and the protection of natural resources was something
of an international concern even then and Lenin signed some quite
forward-looking legislation. However as might be expected from
a leader concerned about the survival of his new revolutionary gov-
ernment, conservation was not the prime focus of Lenin’s efforts.
Nevertheless, for the early 20th century, at least in terms of legislation
adopted, Lenin’s record was a good one.

Even before Lenin died, however, conservation was increasingly ne-
glected in the effort to industrialize. Today when the value of economic
growth is being questioned, in the the developed countries, some may
argue in retrospect that the Soviet Union should have placed less
emphasis on economic growth. At the time, however, it was considered
a prerequisite for survival for international reasons (capitalist en-
circlement), domestic reasons (failure to improve living conditions
would strengthen those who advocated counterrevolution), and for
ideological reasons (to improve the well being of the common man).
After all, the Soviet Union then was in much the same position as the

8 Marshall 1. Goldman, The Spoils of Progress: Environmental Pollution in the Soviet
Union, Cambridge, MIT Press, 1972, p. 86. (Unless otherwise indicated, most of the material
for this paper is taken from this book.)
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developing countries have been in the post-World War II era. Just
as in the 19th century when Marx and others called religion “the
opiate of the masses,” so “progress” has become the opiate of the
masses in our day. It is the promise of an industrialized heaven on
earth that makes tolerable the sacrifice inflicted on a country in the
throes of industrialization. )

As other developing countries were to discover in their time, one
of the reasons industrialization is so difficult is that poor countries
have a shortage of capital. The strategy for development therefore is
to stretch the available capital as far as possible. Inevitably this means
there ‘will be little available for electrostatic precipitators for air
treatment or tertiary treatment plants for sewage control. Money spent
on such projects is simply money diverted from the purchase of new
machine tools which might otherwise make possible an increase in
production. The very words “conservation” vs. “production” convey
the sense that environmental concerns are a roadblock to “progress.”

The shortage of capital has other implications for the environment
as well. When capital is in short supply, production functions not only
rely heavily on labor, but they tend to be raw material intensive. This
means capital resources will normally be treated with more care than
raw materials and that there will not be much concern over spilt oil or
wasted iron ore.

The shortage of capital had a noticeable impact on what was done
about the provision of sanitary facilities in the Soviet Union. Dur-
ing the 1920’s and 1930’s, despite a major spurt of urbanization, only

. minor amounts were spent in increasing urban water supply facilities
and even less was spent on sewage treatment. The Russians did
little along these lines to reduce their lag behind other urban
areas of Western Europe. It was only in the 1950’s under Khrushchev
that expenditures for water supplies and sanitary treatment increased
in any meaningful way. Even then, scant efforts and resources were
directed to solid waste disposal until the 1970’s.* Prior to that, land
fill and open burning were virtually the sole methods of disposal.

The tendency to rely heavily on raw materials has also been reflected
in the rather careless way the Russians have treated their forests,
Keeping ordinary citizens from wantonly chopping down trees frus-
trated Seventeenth-Century feudal lords; the communists have not
been much more successful. The stimulus for one of Lenin’s first con-
servation laws was his discovery that workers from the Bogatir’ Fac-
tory in Moscow were cutting down the trees in Sokolniki Park. Lenin
subsequently banned the cutting of timber with a 20 mile radius of
Moscow. But such legislation was often ineffective. The woodlands in
an area of 19-25 miles around most large cities in the North and
Siberia have been denuded. The preservation of forests has been fur-
ther hampered by the existence of financial incentives for exporting
timber. Timber accounts for as much as 6% of all Soviet exports. As a
result of such policy, the forests in the European part of the Russian
Republic (RSFSR) have been badly overcut. It is expected by 1980
that there will be virtually no forests left in the Ukraine. -

Because of the seemingly large capital costs entailed in arranging
for delivery of substitute fuels to the Moscow area and the availability
of brown coal, lignite, and peat deposits already in the Moscow area,

¢ Izvestiia, September 21, 1972, p. 5.




59

the decision was made to exclude almost all but Moscow coal from the
capital. The quality of the local fuel was so poor, however, (the ash
content of the lignite and peat was as high as 50%) that air pollution
was a serious matter. It was only in the 1950’s that the ruling was
altered and it was decided to bring in anthracite coal from the Donets
Basin. Consequently, the general level of ash emission in Moscow in
1954 fell to 46% of what it had been in 1950 and then to 21% in 1960
when the planners finally decided to substitute oil and natural gas.

III. ComiNg oF AGE

While initially Russia’s environmental problems were mostly those
common to any developing country, with time and industrialization
environmental difficulties in the U.S.S.R. began to develop character-
istics that were often unique to the U.S.S.R. Some of these issues were
due to the pervasive role of government in the Soviet Union and some
due to Soviet ideology.

A. Government

Although in theory, government ownership of the means of produc-
tion is supposed to make it easier to protect the environment, in fact
in some cases it may be more difficult than if private ownership is al-
lowed. This can be illustrated in a variety of ways.

An example of how government ownership of the means of produc-
tion can hamper rather than help environmental control can be seen in
the recent debate on whether or not a strong centralized environmental
protection agency should be established in the U.S.S.R. Such a move
seemed to make good sense and was supported by officials inside the
Soviet Union and the experience of most of the other developed coun-
tries of the world. In anything as difficult to implement as environ-
mental control, it is essential that responsibility be pinpointed and con-
trol coordinated. Environmental control becomes next to impossible if
there are numerous ministries involved and each is exhorted to control
their own particular sector. Inevitably conflicts of interest arise. Re-
sponsibility is shrugged, the buck is passed and no one is assigned re-
sponsibility. Moreover, it is in the nature of environmental control that
effective action with one form of environmental disruption spawns en-
vironmental disruption of another form. For example, scrubbers wash
down effluent of chimney stacks, but in doing so, transfer the waste
from the ambient air to a water body. Or more emphasis may be placed
on hydroelectric power and dam building, but this leads to flooding of
villages and other negative ecological consequences.

Several Soviet specialists recognize the complications and have
argued strongly for the creation for a new super-coordinating agency.®
Their arguments were to no avail. A decree such as the one 1ssued by
the Central Committee of the Communist Party and the Council of
Ministers of the Soviet Union on January 10, 1973, which entrusts
responsibility for the environment to eight or more organizations
is doomed to be ineffective. Except for demanding increased action
from the Ministry of Land Reclamation and Water Resources, the
Ministry of Agriculture, the State Committee for Forestry, the Min-
istry of Fisheries, the State Committee for Supervision of gafe Work-

5 Jzvestiia, September 21, 1972, pp. 5. 7.
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ing Practices in Industry and Mining, the Chief Administration of
Hydrometeorological Services, the State Committee for Science and
Technology, the Ministry of Health and the All Union of Republic
Ministries in general, the January 10, 1973 resolution carries environ-
mental control no further than it was before. True, the Chief Admin-
istration of Hydrometeorological Services has been authorized to in-
crease the monitoring of the environmental condition of the air, water.
and land, but not much more. For the most part, this organization had
such power before. :

This failure to net by the Soviet Government and Communist Party
comes not only after a lengthy debate within the Soviet Union itself,
but after similar debate and action throughout the rest of the de-
veloped world where almost all these countries have now established
Environmental Protection Agencies, Council of Environmental Qual-
ities, or Ministries of the Environment. The creation of a unified orga-
nization in and of itself is not a cure-all, as a continued persistence
of the problem in the United States, Japan. and the United Kingdom
indicates. Yet concentrating environmental concerns in the hands of
the Environmental Protection Agency and the Council of Environ-
mental Quality in the United States and taking them out of the
agencies of the Department of Agriculture, the Department of Defense,
the Department of the Interior, the Department of Health, Education
and Welfare, the Department of Transportation, and the Denartment
of Housing and Urban Development to name a few, hr noticeably
increased the effectiveness of the American program. (We still have
duplication in the United States. In addition to the Environ-
mental Protection Agency, we still have the Council for Environ-
mental Quality, the Atomic Energy Commission, The Army Corps of
Engineers, the Forestry Service, etc. Nonetheless, much of the previous
duplication has been eliminated.$

Environmental concerns have come late to the Soviet Union, and
so allowance should be made for the fact that the Russians lag behind
the United States in coming to grips with pollution. But in the field
of environmental affairs, three years is a long time. In effect, there
still is no one organization in charge of environmental affairs in the
Soviet Union. Until they came up with the Chief Administration of
the Hydrometeorological Service, it was even uncertain which orga-
nization the Russian would select to serve as a counterpart to our
Council of Environmental Quality in the American-Soviet joint agree-
ment on Environment.

‘What makes it so difficult for the Russians to create an Environ-
mental Protection Agency or a Council on Environmental Quality ?
A moment’s reflection will show that any such organization in the
Soviet Union would cause all kinds of havoc. After all, the first pri-
ority of every Soviet enterprise is to increase production. It would
be confusing, to say the least, to have another state organization come
along and insist on measures which would curb production. This may
be possible some day, but not as long as increased production is the
country’s prime priority. At the present time premiums for the Soviet
manager depend almost entirely on his increasing production or sales.
This explains why it is so difficult to induce Soviet managers to spend
money on the installation of pollution control devices. Such devices
almost certainly mean a temporary if not permanent reduction in
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production and by extension, employee premiums. As a minimum, a
reordering of priorities will be necessary before Soviet managers can
be expected to be more cooperative in the effort to control pollution.

The myopic concentration on production pervades not only industry,
but government administration. In the same way that factory man-
agers are evaluated, urban, regional and republic officials are judged
by how much industrial and agricultural production has increased
within their jurisdictions. The road to bureaucratic advancement is not
likely to be paved with the kind of production bottlenecks that an
insistence on pollution control will bring. Enterprise manufacturers
and city mayors have a community of interests that generally spells
disregard of the environment.

The Government ownership of industry has an adverse effect on
the environment in other ways as well. With the new emphasis on
environmental control in Western countries, entirely new corporations
and new organizations have sprung up to take advantage of the rapid-
ly growing demand for equipment and services. In contrast, flexibility
inn general, and innovation in particular, especially in new areas of
industrial activity comes slowly in the U.S.S.R. It is not enough to
have an idea and a friend at (Yosbank in order to begin producing
a new product as it often is in the non-communist world. In the Soviet
Union, new products or new industrial lines must usually find a niche
somewhere in an existing ministry. Unfortunately the uniqueness and
unconventional nature o%the environmental protection industry makes
it hard to find such a notch. As a result there seems to be no such
thing as a pollution control industry in the Soviet Union. Existing
ministries have moved slowly to expand their production lines to
encompass such products.® Much of the work continues to be per-
formed on a custom basis.” It may upset the radicals and anti-im-
perialists when American stockmarket investors reason that “there
1s money to be made in pollution,” but at the same time, such senti-
ments reflect the fact that industrial entrepreneurs in the United
States vie with one another to step in to fill the market with new
equipment. Government ownership and the incentive system in the
Soviet Union make such an action a rarity.

B. Ideology

The environment is affected not only because the Soviet Government
owns all the means of production, but also because the prevailing
ideology in the Soviet Union is a strain on the environment. While no
one, even in the Soviet Union, insists today that the Marxist labor
theory of value is the sole determinant of all processes in the Soviet
Union, it is still enough of an influence to have a negative impact on
the environment. .

Unless some specific exception is made, resources under the labor
theory of value are treated as free goods. Moreover, at least until re-
cently, that is just the way resources have been treated in the Soviet
Union. Labor was a source of all value and all other factors of pro-
duction were free. Gradually, however, Soviet engineers and increas-

8 Izvestiia, September 22, 1972, p. 2; Sotsialisticheskaia Industriia, Sept. 26, 1972, p. 2.
* Izvestiia, Sept. 20, 1972, p. 2.
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ing numbers of economists began to realize that regardless of ideologi-
ca%pronouncements, many factors of production were indeed in short
supply and were being consumed in a wasteful, extravagant manner.
Unfortunately when anything is treated as a free good, we tend to
consume excessive quantities of it. But like free love, after a while
we run the risk of exhaustion.

The planners began rapidly to compensate for the absence of a
pricing-allocative mechanism. For the most part, informal rationing
procedures were established. However, once the ration has been al-
located, there was no incentive by the recipient to economize on the
use of his resource, especially if he had any assurance that there
would be more from where those rationed sources came. This system
has proven so wasteful and so dependent on political and personal
pull, rather than on economic usefulness, that the Government finally
conceded the necessity of charging for capital and land. As part of the
Soviet economic reform of the mi1d-1960’s, interest on capital and rent
on land were officially authorized. Unfortunately, the value of raw
materials, particularly those still in the ground have not been so wisely
treated. The effort to attach a value to national resources has been
fought in several stages. Actually this has been the subject of recur-
ring debate in the Soviet Union. Most recently, it has focused on a
charge for water and an effort to attach value to all forms of raw
material.

The battle over water reached its peak between April 1970 when a
draft of a proposed water law was published and December 1970 when
a water law was finally adopted. Several of the country’s leading
mathematical economists, such as Khachaturov, Federenko and Loiter
argued forcefully that there would be no rational utlization of water in
the Soviet Union until a meaningful charge was levied on all water
consumed. Presently households do pay a token fee for water con-
sumption, but the impact and size of the fee is limited. The failure to
charge a more meaningful sum is partially due to the opposition of
ideologists but also to the bad taste associated with past attempts to
levy a fee for water when the fees charged were too low to affect the
consumption of water in any serious way. At the same time these rates
were high enough to be regarded as another one of Stalin’s burdens
imposed on the poor peasants who needed large quantities of water.
for irrigation. The combined effect of ideology and history was that
the December 1970 Water Law emerged as a limp document devoid of
meaningful provisions.

The effort to attach a value to all raw materials has a much longer
history. It has attracted more interest, but has been just as fruitless.
At times the discussion about raw materials has been encompassed
within the general debate over the implication and wisdom of a rental
charge which reached a peak on the pages of Voprosy Ekonomiki
from 1967-1970. While some forms of rent are now being charged,
virtually no charges have been authorized on raw materials. The one
and perhaps only exception is a stumpage fee that logging companies
must pay to the government budget. This fee is based on the reserves
of standing timber assigned logging companies.®

Just how wasteful such a policy can be is reflected in the Soviet re-
covery rate in the mining of raw materials. Generally recovery rates

8 Literaturnaia Gazeta, August 18, 1972, p. 10,
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in the Soviet Union are low. It is not unusual to find recovery rates of
509% or less. K. E. Gabyshev mentioned several instances of 50% re-
covery rates and I. U. Sukhotin reports losses of 50-60% on the ex-
traction of coal, oil, potassium, and natural gas.® Another critic com-
plains that there is a higher zinc, lead and copper content in the aban-
doned slag of the non-ferrous metallurgical industry in Kazakhstan
than there is in the mines presently being worked.?® Such waste is
only to be expected when the mine operator has no need to worry
about a careful sifting of his ore. It is hard to dispute the logic of such
an approach. The raw material is free, but the mine worker is not.
Therefore, the mine operator seeks to attain as much output per laborer
as he possibly can. Under the circumstances since the material in the
ground is free to him, he will simply move on to another part of his
mine deposit or to a new mine where the ore content is higher and more
accessible.

Bureaucratic bungle helps to compound the faulty economics of
the situation. Generally responsibility for the extraction of various
kinds of minerals is divided up among different ministries. However,
many ores in nature appear in complex compounds intermingled with
other minerals. Thus iron ore may also contain copper and lead and
apatite may be combined with nepheline, a valuable mineral used in
the production of aluminum.!* Unfortunately, the Ministry of Ferrous
Metallurgy is usually unauthorized to process non-ferrous metals, and
has no funds to handle such materials.’? As a result, it frequently hap-
pens that the spoils that are discarded are more valuable than the
basic product that is extracted.

As Soviet economic growth continues, the Russians will come to rely
heavily on the extraction of raw material not only for domestic use,
but increasingly for export, where raw materials have constituted as
much as 52% of total Soviet exports in recent years. Indicative of
this attitude is the willingness, even eagerness, of the Soviet govern-
ment to sell off natural gas reserves. The Russians have made major
long-term commitments to the Germans, Austrians, Italians, French
and Finns. They are seeking desperately to work out somewhat similar
deals with the Japanese and Americans. In the case of the United
States, both private conversations and public reports indicate that the
Russians are so eager that they have agreed to sell liquified natural
gas at the port of Murmansk at sixty cents a thousand cubic feet—a
price which is estimated to be far below even their construction and
operating costs.*® Unless major changes.are made, including the in-
troduction of an economic charge on raw materials in the ground, the
wasteful exploitation of raw materials will continue. At the present
time, however, the likelihood of a change in policy is not very great.
Sometimes it is even difficult to obtain a public hearing for those who
seek an economic charge. Thus, Academician N. Federenko complains
that an article of his raising these same questions had been submitted
to the highly regarded economic journal, Planovoe K hoziaistvo in
1970. As of August 1972, however, the article still remained in the

9 Izvestiia, November 20, 1972, p. 2.

10 Fzyestiia, September 21, 1972, pp. 4-5.
1 rzvestiia, September 22, 1972, p. ;

12 Jzyestiia, September 22, 1972, p. 2.

18 New York Times, January 9, 1973, p. 54.
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offices of the journal with no indication of when if ever it would be
published.’* For an academician of Federenko’s stature, this two-year
freeze is most unusual and only highlights how controversial such a
reasonable proposal is.

The concept of scarcity has no place in Marxism. Granted that
even with a well running price system, the vast territory of the Soviet
Union makes it hard at times to realize that certain materials may
some day be in short supply. Increasingly, however, ecologists and
some economists have come to recognize the planet’s limitations. In
the case of Marxist-dominated economics, however, recognition that
the planet is limited is more likely to bring about frustration rather
than conservation because the Soviet pricing and planning mechanisms
provide little help in dealing with the situation.

AMarxism also rules out the role of private property. Without doubt,
private property owners have intensified the desolation of the environ-
ment in countless instances. Strip mining is a good illustration. On
other occasions, however, private property can serve as a barrier to
environmental disruption. The private property owner may fear finan-
cial loss if his neighbor decides to open a pigpen or an iron smelter.
On such occasions, the threatened private owner may take as active,
if not a more active role, than the state in seeking protection for the
environment. Of course, the results may not always be so beneficial
for the environment. Thus, if a promoter offers to buy my seashore
cottage for an oil well, his offer may be so attractive that I cannot
resist. If, however, he wants it for a stone quarry, the opportunity
cost of foregoing my hideaway for rest and relaxation may be greater
than what the promoter can pay and I will decide to keep the seashore
area in its present state. In a socialist state without private property,
no such first line of defense exists. If someone decides a quarry will
be built, there is no one to protect at the local level and assert a higher
claim. For the most part, the property is there for the taking.

C. Combined Factors

Tn someé of the illustrations provided above, the environmental dis-
ruption was caused either by 1deology or the peculiar governmental
framework of the Soviet Union. There are however occasions when
both factors are at work.

While imposing a charge on all raw materials and eliminating orga-
nizational idiocy would go a long way towards reducing environmen-
tal disruption, the “ultimate solution” requires a fundamental reorien-
tation in the goals of the society and in the planning and incentive
processes. As long as the plan calls for nothing but growth and more
growth, the environment is bound to suffer. As a minimum, some pro-
vision should be made in the plan to provide for some kind of target
of pollution control. One of the most discouraging aspects of pollution
control in the Soviet Union at the present time is that even when funds
are appropriated for pollution control, more often than not they are
either unexpected or underexpected.!® In fact, one critic complained

1 Literaturnaiia Gazeta, August 16. 1972 n. 10.

15 Pravda, August 3. 1968, p. 1; Trud, November 12, 1966, p. 2: Vodosnabzhenie 1 sani-
tarnia tekhnika, April 1970. p. 11 : Octoher 1970, p. 37 : A.A. Ivanchenko. ed.. Ekonomiches-

kie problemy razmeshcheniia proizveditel'nykh sil SSSR Moscow, Nauka, 1969, p. 240.
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that in the six years prior to 1967, no industry in the Russian Republic,
the Ukraine. Belorussia, and Turkmenistan had fulfilled its plans
for the construction of purification and treatment equipment.’* One
of the reasons for such lack of cooperation was explained earlier. The
installation of such equipment or the changing of production proc-
esses would threaten the successful completion of the production and
profit plan. To be effective, pollution control targets should be encom-
passed in the plan itself and accorded equal weight with the produc-
tion indices.!” Almost any other procedure will result in the down-
grading of the environment. This explains why pollution control in-
stallations always lag so far behind schedule in the Soviet Union.
Soviet contractors receive a far smaller bonus for completing the con-
struction of treatment plants than they do for finishing the construc-
tion of basic production facilities.?® Under the circumstances, the un-
usual thing is to find a treatment plant that opens on schedule or
simultaneously with the beginning of plant production. In the interim,
the factory emits its effluent untreated into the air or water.

Nor does-the factory manager have much incentive to see that the
treatment facilities are completed on time. If anything, he has a dis-
incentive. The sewage treatment facilities are a burden to him since
they reduce his profitability. As in the United States, sewvage installa-
tions are included in the capital cost structure of the Soviet firm. Thus,
the Soviet manager has to pay interest to the state for such a facility
and wages to the staff that must operate it, while the facilities in them-
selves usually add little or nothing to output or profit.*®

To some extent the lack of normal financial incentives can be off-
set by the uses of fines imposed on those who pollute. So far, however,
there is little evidence either in the Soviet Union or elsewhere to indi-
cate that such measures have been entirely successful. Invariably the
fines prove to be too little and too late. Seldom if ever do fines for
pollution in the Soviet Union exceed $120, and normally they are
much lower. Moreover, even when the fines are high their effectiveness
is destroyed because in pollution-prone industries, an allowance for a
payment of fines is often included in the enterprises’ financial plan.
Thus, the imposition of a fine does not threaten the profitability of the
enterprise. Moreover the fines paid for pollution can usually be more
than offset by successful completion and overfulfillment of the produc-
tion plan which makes it more rational to produce and pollute rather
than slow production. If anything, local officials periodically have had
a vested interest in encouraging firms to pollute. Prior to January 1,
1962, local officials were entitled to keep the pollution fines they
collected and add them to their operating budgets. Understandably
most officials were more interested in collecting on pollution rather
than cutting it off.

Finally Marxist ideology, Russian history and the Soviet style of
government have combined to make it illegal for conservationists to
form any non-governmental conservation groups or lobbies. The Soviet
Union is denied the benefit of the checks and balances that a pluralistic
system brings. The Russians have nothing comparable to our League of

18 [zpestiia, February 4, 1967, p. 3.
17 Sovetskaia Estonfia, Julv 7, 1972, p. 3.
18 I 2pestiia, October 22, 1972, p. 3.
1 Izvestiia, October 22, 1972, p. 8.
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Women Voters, Sierra Club, Friends of the Earth, or Audubon
Societies. Occasionally ad hoc groups will join together to criticize
certain ills such as the pollution of Lake Baikal. At the present time,
however, these groups have no formal institutional ties, nor can they,
unless they choose to work through official state organizations such as
the Society for the Preservation of Nature. Here, however, they would
immediately come under the domination of state officials and would be
expected to share the dominant view which in regards to the environ-
ment is “manifest nature.” Is it realistic, for instance, to expect the
Society for the Preservation of Nature to take a strong stand on the
dangers of dam construction and the value of swamplands and wild-
life refuges when the president of the group in the Russian republic is
N.G. Ovsiannikov, who in real life is the vice-chairman of the Min-
istry for Land Reclamation and Water Management?

At one time it was appropriate to say that state and local govern-
ment officials in the United States were tools of the polluters, partic-
ularly in places like Maine. Given the strength of the conservation
law in the United States today, certainly this is no longer the case.
Asmuch as anything, the outpouring of environmental legislation and
action 18 due to the pluralistic nature of our system where our govern-
ment officials find themselves beset on all sides by opposing Iobbies.
The situation in the Soviet Union today resembles the old days in
Maine. The absence of pluralism makes it inevitable that only the
spokesmen for one side will be listened to—and that side in the Soviet
Union argues that there must be more production at all costs—even
if it means environmental disruption.

IV. Furure

Despite the institutional handicaps which exist, some faint but en-
couraging signs of environmental action can be noted in the Soviet
Union. Increasingly, the Russians find themselves faced with the same
environmental pressures which have stirred environmentalists outside
communist countries. In turn, these stirrings outside the Soviet Union
have come to the attention of Russian leaders who invariably seem to
feel that what is of concern to the other developed countries of the
world should also be of concern in the Soviet Union.

Among the most promising indications of action on the environ-
mental front is the announcement in March 1972 that over one billion
rubles would be spent to ciear up the Volga River. Similarly, the pro-
gram to supply abundant quantities of natural gas to all major Soviet
cities has already had a beneficial effect on the ambient air. At the
same time, the government has apparently decided to close down some
factories in instances of particularly severe pollution. Thus, the Lenin-
grad Coke-Gas plant was closed down in 1972. Since natural gas sup-
plies have been available in Leningrad since the early 1960’s, presum-
ably the coke-gas plant could have been closed much earlier, but as
belated as the action is, it has made a major improvement in Lenin-
grad’s air.*® Similar actions were taken in Riga in 1967 when a phos-
phate plant was closed and in Lithuania when an asphalt plant was
shut down.** In other occasions the Voskresensk and Krasnogorsk

2 Jzvestiia, October 22, 1972, p. 3.
% New York Times, February 13, 1972, p. 10.



chemical plants and the Novogorky Oil Refinery were closed. Report-
edly at least one hundred shop and factory units were closed down, at
least temporarily, in Moscow. Further action is apparently planned for
the future.??

The Russians are also making an effort to upgrade their pollution
technology. They are doing some exploratory work on automotive emis-
sions and have come up with the idea of controlling the flow of gasoline
into the engine rather than after it has been subjected to combustion.?
But so far there is no indication that the experiment has moved from
the laboratory to the street. The Russians are also proud of the work at
the Cherepovets steel mill where they attempt to recycle air as well as
the water. Similarly, closed water recycling systems have been refined
for an oil refinery at Riazan and at chemical complexes at Pervomaisk
and Severodonetskii. A biolegical purification system has been intro-
duced at the V. I..Lenin metallurgical combine at Kuznetsk.** These
are all steps in the right direction but their limited number indicate
how difficult it is to deal with the situation.

There are other things we can learn from the Russians. They have
made great progress in the recycling of their sewage. Just as the Metro-
politan Sanitary District Authority in Chicago is beginning to do, the
Russians have for some time taken pretreated sewage effluent and
applied it to the soil as fertilizer. By 1971, approximately 200,000 acres
were being fertilized this way. Russian experience with such efforts
could considerably reduce our own learning experience. Similarly, the
Russians have had extensive experiments with centrally supplied
steam for heating and hot water. Several of our public utilities also
provide such services, but frequently they complain of the economic
unprofitability of such operations. The Russians may be able to provide
us with ways to make these procedures more economically efficient.

As promising as these efforts are, the fundamental contradictions
discussed earlier have so far not been resolved. This is best illustrated
by the continuing pollution of Lake Baikal, perhaps the Soviet’s great-
est ecological treasure. Lake Baikal is the deepest, the largest, and
perhaps the most spectacular fresh water lake in the world. Never-
theless given the world-wide demand for economic growth and the lack
of environmental safeguards in the Soviet system, it was only a ques-
tion of time before “progress” would come to Lake Baikal. It came
in the form of the industrialization of Ulan-Ude, an expanding city
without sewage treatment on the major tributary of Lake Baikal.
Tt came in the form of clear-cutting logging operations which razed the
shores and interiors of timber. And finally it came in the construction
of two cellulose and paper factories on the shores and along a tributary
of the Lake. Even under the best of circumstances, cellulose and
paper plants bring ecological destruction in their wake. Anything

-near Lake Baikal could not be considered the best of circumstances.

Once they learned what was to happen, local biologists and limnol-
ogists began a campaign to save the Lake. By any standards their
campaign generated enormous publicity inside the Soviet Union and
even outside it. Important national Soviet newsnapers like Litera-
turnaia Gazeta and K omsomolskaia Pravda carried article after article

2 Soretsk&la Litva, March 18, 1972, p. 4 ; Izvestiia, Januvary 6, 1973, p. 2.
2 Sotsinlisticheskaia Industriia, September 26, 1972, p. 2.
2 Jzvestita, September 20, 1972, p. 2.
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describing what was happening, and urging immediate action to save
the lake. The very fact that important Government and Party news-
papers and officials (there were reports that even Premier Alexei
Kosygin expressed his personal concern) devoted so much attention
to Lake Baikal indicates the seriousness of the differences and the
significance of Lake Baikal to the general Russian public. Consider-
ing that there was apparently no formal conservation group which
organized, plotted, and sustained the campaign, the response was all the
more remarkable. To insure that the Lake would be properly protected,
the Council of Ministers of the Russian Republic passed a law in May
1960 establishing strict rules for the operation of the cellulose plants
and the logging enterprises on the lake shores. However, “business
continued as usual.” There seems to be no evidence that the protests
were having much impact. Indeed the first cellulose plant at Baikalsk
started to operate in 1966-67. After renewed criticism a second law
was passed-in February 1969, this time by the Council of Ministers
of the Soviet Union. There was no significant difference between the
"two laws, only that a more senior governmental authority had issued
the second law. In the meantime the second cellulose plant at Selenga
began to operate. Clearly this 1969 law had little more effect than
the 1960 law,, so yet a third, and virtually similar law, was passed
in September 1971. This time it was issued not onlvy over the name
of the Council of Ministers of the Soviet Union. but also by the Central
Committee of the Communist Party of the Soviet Union. With all due
respect to the Central Committee, the quality of the water .in Lake
Baikal continues to be degraded.

It should be made clear that the water in most of Take Baikal still
consists of some of the purest in the world. Humans can drink it and
usually even the effluent from the treatment plant with absolutelv no
harmful effect. Moreover the treatment facilities at the Baikalsk plant
are among the most elaborate in the world. Unfortunately pollution
control equipment even at Lake Baikal does not always work prop-
erly.?> And even when it does, the quality of the water discharged is
of poorer quality than the lake water, and therefore slowlv effects
the lake’s unique quality. Even if the treatment facilities are ever com-
pletely successful, indiscriminate logging operations have alreadyv de-
stroyed the natural water regulating capacity of about one-third of
Lake Baikal’s basin. Published reports as recently as September 1972
indicate the deterioration of the lake is continuing. Lake Baikal’s
ecological balance is simply too fragile for cellulose plants and logeing.

The explanation for the continued exploration and abuse of perhaps
the most precious ecological treasure in the Soviet UTnion is. as ex-
plained earlier, the quest for economic growth. Increased production
overrides all other considerations. This quest was epitomized by an
article written by N. Chistiakov, the Vice Minister of the Pulp and
Paper Industry and 1. Kuzmnetsov, Chief of the Cellulose Paper and
Carton Administrator of the Ministry. “We are also for preservation
of the Lake, but we are also opposed to underutilizing its water and
its timber.” And as Chistiakov added in a discussion with me, “Don’t
you believe in progress?”

B Izvestiia, September 20, 1972, p. 2.
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For the sake of such progress, laws can easily be manipulated to
the needs of industry. When an inspector refused to certify that the
treatment equipment at the cellulose and pulp plant at Baikalsk
‘measured up to specified standards, ministry officials simply looked
around elsewhere until another but less conscientious inspector was
found. Thereupon he approved the treatment equipment, shortcom-
ings and all. If such abuse takes place at the expense of Lake Baikal,
it is reasonable to assume that it happens elsewhere as well.?¢

Presumably, ecological gems like Lake Baikal in the Soviet Union
need not always be sacrificed for economic growth, but before this
will happen, there must be changes in the pervasive attitude that
economic growth above all else must come first in the Soviet Union.
Tn addition, a centralized environmental protection agency when and
if it is created in the Soviet Union must be attached to organizations
with real power such as Gosplan. An independent organization with
no status in the power structure will simply be ignored. But even
being attached to Gosplan will be of no avail unless Gosplan officials
reverse their priorities and reject their present ideology.

V. Tae Sovier Unton anD Its ENvIRONMENTAL RELATIONS WITH THE
Rest oF THE WORLD

The only way most Americans will be affected by Soviet environ-
mental policy will be by the Soviet sale of its natural gas. Although
the construction of pipelines from the frozen interior of the Soviet
Union may result in some adverse effects within the Soviet Union
itself, externally the sale of large quantities of liquified natural gas
to the United States will go a long way toward improving the quality
of our own air.

There are also multilateral implications in Soviet environment pol-
- jey. The Russians demonstrate an evident anxiousness to participate
with other countries on environmental questions. In addition to the
United States, the Russians have joint agreements with countries snch
as the United Kingdom, France and the countries bordering the Baltic
Sea. To some extent politics enters into Soviet environmental consid-
erations. Thus, the Russians boycotted the Stockholm Conference be-
cause the United Nations refused to seat the German Democratic Re-
public as a full participant. Now that the East Germans have been
authorized to participate in United Nations organizations as an active
member, there should be less reason for similar boycotts in the future.

Despite such positive moves, it cannot be automatically assumed that
the Russians will always adopt a cooperative attitude on international
environmental policies in the future. For example, the Russians show
no evidence of halting the development and promotion of the SST.
Even Soviet ecologists sometimes treat the SST as a sign of the Rus-
sians’ technological prowess. Similarly Soviet engineers talk increas-
ingly of rerouting some of their large Siberian rivers so that fresh
water can be diverted from the Arctic Ocean to Central Asia and the
Caspian and Aral Seas. While the Arctic Ocean may not be as inter-
national in character as the Atlantic and Pacific Oceans, the conse-
quences of a man-made alteration in its makeup could have enormous

s Soteiglisticheskaia Industriia, September 23, 1972, p. 1; Sovetskaia Rossiie, July 1,
1972, p. 3; Literaturnaia gazeta, May 24, 1972, p. 2. .
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consequences for the world’s climate and perhaps on the rotation of
the planet itself.

VI. ConcLusioN

‘Close cooperation on environmental concerns with the Soviet Union
is very muc}ix in our interests just as are such exchanges with Japan
or the Common Market countries. Such arrangements can help resolve
domestic complaints that the regulations in one country are unfairly
rigid in comparison with those in a competitive country. Yet environ-
mental cooperation among the great powers may frighten some of the
smaller powers, especially the developing countries. There is always
the possibility that collusive agreements about banning the importa-
tion of “dirty” goods may be made at the expense of the poorer coun-
tries. Presumab% , however, even if the big powers gang up on the
small powers, the world would still be better off with collusion than
with collision and the environmental destruction that wars today can
generate. An old Russian proverb has it that the grass is trampled
whether the elephants dance or fight. In that case, it 1s just as well for
the planet, that the elephants dance.
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InTRODUCTION

The U.S.S.R. currently is emphasizing technological advance. This
is something which the Soviet leadership always saw as extremely
important. Lenin even defined the supreme goal in political-cum-
technological terms: “Communism equals Soviet power plus the Elec-
trification of the Whole Country.” (Electrification has actually been
the leading sector in Soviet industrialization, a more than 300-fold
multiplication of electric power output having been achieved since
1917.) However, the present stress on technological progress seems
unusually insistent, while current circumstances make such a stress
especially appropriate.

Soviet progress in technology was effected along three main lines:
dissemination of techniques already known in Russia; introduction
and dissemination of techniques first developed and applied abroad;
and creation of new techniques in Soviet laboratories followed by their
industrial application.

The first of these directions can be traced in successive slogans
which extolled electrification, mechanization or some other “ation.”
Characteristically a slogan was superseded rather than revoked, and
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its implementation led to Russia catching up rather than overtaking
the West, although at any given time a particular direction tended
to be pressed beyond what was economically or technically expedient.

The second aspect comprised transfer into the Soviet Union of a wide
variety of techniques spread over almost all major sectors, although at
any given moment leaving substantial gaps within these sectors. The
Soviets had to choose between alternative processes and models, and in
general seem to have chosen sensibly. The new technologies were
adapted to the metric system.

The third aspect has been so far of relatively minor importance in
economic affairs, but is represented in a few instances, notably manu-
facture of synthetic rubber. It has been much more important in
Soviet military hardware and in the aerospace industries.

Tn the present stage the comparative prominence and relevance of
these categories has shifted. Continuation of a policy of implementing
slogans threatens to unbalance technological progress. Electrification is
claimed still to remain the best generalindex of technical progress, but
qualifications regarding the manner of its implementation are begin-
ning to be admitted. The scope for transfer of foreign technology
into the U.S.S.R. is possibly as great as before by some absolute meas-
ure, but has diminished in relation to the variety of technologies now

~ being applied in the U.S.S.R. The third aspect should consequently

be gaining in relative importance, especially since Soviet scientific and
technical capabilities have been greatly augmented in recent decades.

Other circumstances are making technical progress more urgent and
necessary, such as: the need to rely increasingly on technical progress
to mainfain rates of economic growth, due to actual or approaching
exhaustion of extensive means to increase output (further enlarge--
ment of the labor force, increased capitalization, etc.) ; diminution of
the possibility of gaining further economies of scale; and a- need to
cope with poorer grades of raw materials (for example, the average
Fe content of iron ore extracted in the U.S.S.R. declined from 55 per-
cent in 1940 to 88-40 percent in 1970). Moreover, following a sharp
drop during the so-called Seventh Five-Year Plan (1961-65) in the
period-to-period rate of increase of capital investments, the present
Plan foreshadows a further small slackening in this rate.

While these are negative elements in the situation, there are also
positive ones. These consist essentially in the enlarged capability of
Soviet science and of the Soviet economy. The stronger economy can
(if it wishes) allocate larger funds for research and development, while
more numerous scientists and technologists and a more ample scientific-
technical base (research institutes, laboratories, test-stands, etc.) have
become available to undertake the work. A more relaxed international
situation may possibly enable a larger fraction of Soviet scientific-
technieal effort to be devoted to civilian objectives.

To match the altered situation, Soviet policy is in turn being modi-
fied. The most concrete and comprehensive expression of policy at the
present time is found in the Soviet Ninth Five-Year Plan (1971-75).
Details of Soviet policy will consequently be derived mainly from
this source.? Changes in policy can be grouped under the following
headings:

1 Transfers which are documented in considerable detafl in A.C. Sutton, Western
Tlfchnoloyy and Soviet Economic Development (three volumes). Sutton’s generaiization of
t ezsl%z r%sul}t;i yighélé):v?ggr.) legs sxaccesrsrful: there isl a tendency towards exaggeration.

. K. .). Gosudarstrenn atiletni chozy-
aystva SSSR na 1971-1975 gody (1972). vy pyatileiniy plan razvitiys narodnogo Ehosy
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(a) The organization and functioning of research and development
have been modified with the aim of eradicating identified weaknesses,
and particularly in order to bridge the traditional separation between
research and production. ‘ )

b) The attempt is being made to specify more precisely the areas
and sectors where technological development is necessary, and the kinds
of technologies which are most appropriate.

(c) Fuller and more effective access to foreign technology and know-
how is being sought. ) :

(d) The attempt is being made to construct a philosophy of tech-
nology. This will underpin theoretically the necessary practical meas-
ures and itself may in due course begin to influence directions of
development.® )

In this chapter, the main focus will be on (b). Besides describing
and characterizing technological policy, we need to describe and char-
acterize its results.

Technology can be defined as the application of science together
with practical experience for economic or welfare purposes or for
defense. Science influences technology, while by a feedback process
technology influences science. Links can also be traced between science,
technology, and design. If technology is applied successfully for eco-
nomic ends, a mutually accelerating progress is potentially set off but
may be interrupted by a preferential application of technology for
non-economic ends or by decisions not to enlarge correspondingly the
sums spent on research and development. Non-economic effects of tech-
nical progress include benefits to health and leisure as well as additions
to military strength, and will be both short- and long-term. Effects on
the economy take place in the relatively short period (depending on the
efficiency of the mechanism for transforming success in the laboratory
or test-stand into large-scale introduction and assimilation of the new
processes). Longer-term benefits accrue through benefit to science or
through other overspill effects (on popular habits and behavior, miti-
gation of harm to the environment, etc.). The complete very long-term
effects of technical progress are unpredictable. Within a highly struc-
tured and conventional society such as the U.S.S.R., and if one looks
ahead only seven to ten years, the side-effects should, however, be lim-
ited; in any case, this chapter primarily looks at economic effects.

Technological policy can be characterized by reference to the
branches of industry, transport, etc., where progress is projected or by
reference to the specific physical property of the technology (forging,
rolling, chemical action, ete.). I shall adopt both approaches. Direc-
tions of technical progress can be described only in very general terms.

Maix Direcrions oF TECHNICAL PROGRESS

The Ninth Five-Year Plan defined tasks of scientific and technical
progress to be: -
(1) increasing the output of progressive types of product, and

assimilating new highly productive capital goods and economical
materials;

2 A current dogma asserts that science has become a direct participating force in pro-
ductfon, and that soclalism is consequently superior in this respect to capitalism : e.g.
L. M. Gatovskiy, Ekonomicheskiye problemy nauchnotekhnicheskogo progressa (1971). n.
118. This in my view largely unjustified dual bellef does not find any concrete reflection in
the Ninth Five-Year Plan.
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(2) complex mechanization and automation of productive

" processes, especially through mechanization of loading-unloading,

transportation and storage;

(3) introducing and extending the use of effective technological
processes and equipment which reduce expenditures of labor and
materials; extending multiple use of materials, and reducing
losses;

(4) extending chemicalization everywhere in the economy, but
especially in agriculture, machine-building, light industry and
some other branches;

(5) widely applying computerized regulation with the aim of
automating processes.

To examine these in turn:

(1) The number of items which have been awarded the State Qual-
ity Standard (znak kachestva) will increase from about 4,000 to about
15,000. In 1972 this distinction was in fact awarded to 3,212 items,*

- which numerically is well up to schedule. (It is, however, impossible
to say whether the anticipated standards of quality have been
achieved.) Beginning in 1972 tasks were to be set of producing and sell-
ing new items surpassing the best domestic or foreign items as regards
their technical-economic indices. Twenty thousand standards are to
be renovated. (Nothing has been revealed about military or space
standards or about testing or certification procedures in these fields,’
or is likely to be.) The Plan pays enhanced attention to achieving
the particular qualities which are required when production processes
must tolerate extremes of temperature (especially) or pressure, or
must meet other exacting requirements. Research has enlarged the
inequalities among variants of a given generic classification of mate-
rials; e.g., alloy and high-alloy steels. Often only particular specifica-
tions will do; for instance, vacuum steel is required for aviation and
rockets.

The emphasis on quality has other dimensions, including a need for
enhanced reliability which is dictated by increased complexity of
functioning dependence, especially if combined with remoteness of
control. High quality may be a prerequisite of larger size of produc-
tion aggregates.

(2) “Over 650” measures will be taken in introducing leading
technologies and in mechanizing and automating production proc-
esses. The current stress on automation follows a certain slackening in
the rate of installation of automatic lines after 1968 (most automatic
lines were brought into exploitation between 1959 and 1968).

(8) Installations will become yet bigger, which is expected to be im-
portant in raising labor productivity and lowering capital invest-
ments per unit of output (e.g., cracking installations in oil refining and
petrochemicals; huge excavators; containerization). Larger aggre-
gates enable available design capabilitv to be more widely spread, and
permit more economical exploitation of poorer grade ores.

The plan hopes to economize materials as well as labor. According
to available data, materials savings are called for ranging from 4 to
18.6 percent, the largest being in consumption of ferrous metals. Sav-

¢ Pravda, 30 January 1973, . 1.
5 R.W. Campbell in Soviet Studies, April 1972, p. 598.
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ings of this magnitude must be linked with major technological ad-
vances, including as regards ferrous metals production of improved
assortments and a bigger output of more economical shapes (‘“pro-
files”). Similarly, savings in electric and thermal power are to be
achieved in part through raising steam parameters, modifying produc-
tion processes, making better use of secondary fuel resources, and
switching to gas and oil-burning. Large economies of materials (tim-
ber, glass, cement, metal) are scheduled in capital construction. On
fulfillment of the plan of reducing consumption of materials depends
not only equilibrium of the material balance but the adequacy of the
investment plan, new projects for extraction of raw materials being
highly capital-intensive. )

(4) The accent on chemicalization may be seen against a back-
ground of relatively slow growth in recent years of the chemical in-
dustry (between 1965 and 1969, hardly faster than engineering and
metal-working). The technical layout of this industry is exceptionally
complex, which has tended to make its annual and long-term plans of
investment comparatively inconstant. One of the peculiarities of a
chemical industry is the fact that a given final product is technically
obtainable by a variety of processes and from different basic mate-
rials; the facility can be exploited only if these latter are available,
and the Soviet Union with its abundant resources is fortunate in this
respect. The Soviet chemical industry is in fact transferring to new
and more advantageous sources. This maintains a previous trend; for
example, manufacture of synthetic rubber has been fully transferred
to a new material base. A completely rational layout of this industry is
nevertheless extremely difficult or impossible to attain, owing to the
problem of pricing (especially in Soviet circumstances, because of the
absence of markets for capital goods), and a very large number of
possible permutations of processes and final products. _

(5) More advanced (integral schema) computers were to be pro-
duced and more than 2,000 computer centers set up. By 1975, 20 to 25
percent, of the largest plants in main industrial branches will be man-
aged automatically. (This is not a very precise forecast.) About 240
scientific-technical problems stemming from economic tasks, and en-
visioning more intensive and effective production, will be tackled.

In general, in the economy, the capital output ratio is expected to
increase but labor productivity to rise. Capital per head (fondo-
vooruzhennost’) is expected to increase by the following percentages:
industry 89, agriculture 70, building 31, transport and communication
36. The raising of the capital/output ratio in the whole economy is
explained by heavy investments in agriculture, which will yield fruit
beyond the time-limits of the Plan. In industry the overall ratio
will be unchanged, a decline in ratios in the power and oil branches
being balanced by increases in other branches. Measures to combat pol-
lution explain some increases, while extraction must cope with worsen-
ing natural conditions. In some branches the ratio will rise due to
measures to improve quality and assortment which will in compensa-
tion bring economies to consuming branches. (In the past, automation
has often led to increases in the capital/output ratio.)

The Plan expected to achieve 87 percent of the planned increase in
industrial output through increase in labor productivity. The annual
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plan results for 1972 reported achieving through this means “over
80 percent” of the increase in industrial labor productivity and three-
quarters of the increase in the national income (Soviet definition).®

TECHENICAL STRUCTURE AND LocaTioN oOF CAPITAL INVESTMENTS

All major economic sectors will experience a rise in the share of cap-
ital investments which consists of equipment, instruments and inven-
tories, as compared with building. This will be especially true of electric
power, oil refining, ferrous metallurgy, cellulose-paper, flour, meat
and milk, and construction, whereas the contrary trend will be repre-
sented especially in machine-building and light industry owing to
diversification of their production assortments (which demands a large
volume of initial building) and to a need to expand auxiliary facili-
ties. Spending on agricultural equipment will rise largely owing to
building of broiler houses and livestock complexes. In railroad con-
struction the share of equipment other than rolling stock will fall,
chiefly owing to a bigger proportionate importance of construction of
new railroad lines and of double-tracking. Certain increases in build-
ing are necessitated by migration of new plants eastwards, into severer
climatic conditions. While the strictly economic accompaniments of an
eastward migration fall outside the scope of this chapter, its technical
accompaniments include the applicability of larger-size production
units (predicated on exploitation of only the richer workings),
and modifications of design in order to withstand extremely low
temperatures. ‘

The plan concentrates on modernizing certain branches, which con-
tinues past practice (for example, the last few years have seen a forced
development of the chemical industry, radio, electronics, and produe-
tion of rare earth metals).

A branchwise classification segregates individual branches of in-
dustry which in reality need to cooperate closely with each other. One
of the features of the Plan is enhanced attention to such cooperation;
for instance, between metalworking and machine-building. (The high-
est degree of unity in both manufacturing and using machines was
carlier stated to have been achieved in the rocket, aviation, electronic
and instrument industries, which in various respects are intended as
models for all industry. These branches are predominantly of military
concern.)

TECHNOLOGICAL PRrOGRESS IN VARIOUS SECTORS OF THE ECONOMY
Ferrous Metallurgy

‘While the USSR still possesses ample reserves of iron ore, since ap-
proximately the mid-1960’s extractive conditions have worsened: rich
ores comprised only 16 percent in 1968 as compared with 21.5 percent
in 1960. The decisive importance in ferrous metallurgy of expendi-
tures on materials and fuel has necessitated setting up very large en-
riching combines. Use of machinery of the largest size and of opencast
extraction have held down unit costs of enriched ores to only slightly
above that of naturally richer ore, but the still incomplete transition to
poorer ores foreshadows a further slight increase in total costs.

¢ Pravda, 30 January 1973, p. 1.
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In metalworking, technical progress involves bringing into opera-
tion larger aggregates. For instance, whereas in 1928 the largest blast
furnaces had a volume of 600 m’ currently projected furnaces will
have volumes of 3,200 and 5000 m®, which slightly reduces capital ex-
penditures per output-ton. In steel-smelting, the average capacity of
Martin furnaces more than trebled between 1928 and 1969. Capacities
of oxygen converters and electric furnaces have increased and further
increases are projected. An even greater enlargement of units is taking

lace in rolling mills. Increase in size of aggregates will continue sys-
tematically during the present Five-Year Plan, also through recon-
struction of some existing furnaces. Expenditures on automation focus
on rolling rather than on blast furnaces or ancillary sectors.

Half the expected growth of output of iron and steel, and smaller
proportions of finished products, are to be gained from modernization
and improved exploitation of existing capacities.

Raising output quality and widening its assortment will be the main
directions of development of ferrous metallurgy. The most economical
and deficitary types will grow at above-average rates. The number of
profiles of special shapes will continue to grow. An increase of 2.8 times
is scheduled in output from continuous-pouring installations.

Non-Ferrous Metallurgy

Non-ferrous metals still are deficitary items. Output of them is to
grow “about 1.5 times,” although indications are that the expected in-
erease is below 50 percent. The proportion extracted by opencast meth-
ods is to rise as a result of equipment with larger excavators, trucks,
ete. The watchwords are “complex” extraction (extraction of more than
one metal from a given ore) and enrichment. The geographical focus
of the industry will move eastwards.

Chemicals and Petrochemicals

The size of installations will be increased, especially for producing
ethylene. Assortments will be widened and qualities raised, notably in
consumer goods. Processes with fewer stages will be introduced and
Jess laborious continuous processes (as in making capron thread, staple
lavsan thread, viscose silk). Automatic control systems will be applied
widely and new synthetics will be produced on a large scale. Output of
the most advanced thermoplastics will increase at above-average rates,
while outputs of synthetic resins and plastics will grow the fastest.
Uninterrupted processes, a new direction in development of plastics,
will reduce per unit of output capital investments (especially) and
costs. Among mineral fertilisers the proportion of concentrates will in-
crease. A big extension in tire mileage 1s anticipated. The larger part
of capital investments will continue work on plants already being built
or will widen and reconstruct existing ones. One-quarter of total in-
vestments will be east of the Urals, compared with 18 percent in the
previous Plan.

The present Plan is a transitional stage in the development of the
Soviet chemical industry, which will achieve full utilization of all tech-
nological processes and material streams only subsequently. It is char-
acterized by an especially rapid increase in output of chemical

equipment.
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Machine Building

The branch produces through varied technologies a huge variety of
items. Directions of technical progress include the creation of continu-
ous production process systems (complexes). The size (capacity) of
units is to be increased ; for example, cement kilns, turbines, agglomer-
ating machines, installations for dproducing sulphuric acid. Above-
average growth rates are planned for instruments and automation
equipment, radio and electronics, agricultural machines especially for
livestock and broiler rearing, constructional and amelioration equip-
ment, advanced metalworking and electrotechnical equipment, gas tur-
bines, equipment for nuclear electric power stations and for the chemi-
cal and light and food industries, railroad rolling stock and motor ve-
hicles. The~proportionate share of forging-pressing machine tools will
rise, which accentuates the previous trend. Qutput .of .numbered-
program machine tools will grow fastest. Special equipment is to be

" produced for Siberia and the Far North. New types of equipment are to
be prodnced for the railroads, including containers. A number of new
items will-be produced for transportation and handling: cranes, con-
tinuousreloading machines, special mechanisms.

One of.the principal.scheduled directions is re-equipment of the
machine-building industry itself: 25-30 percent of output of metal-
cutting and forging-pressing machines will replace obsolete equipment.
.This direction of development appears logical as the industry, despite
its focal importance in the economy, has suffered dilution of per worker
capital and-power ratios owing to inflation of the numbers employed.”

Improved types of grain combines and tractors will. be produced.
About twenty new typesofitrucks will be produced, including extreme-
ly large trucks, underground-use and go-anywhere vehicles; and larger
and more comfortable busses. (Motor vehicle and tractor production
are already among the most technically advanced branches of Soviet
heavy industry.) Production of computing equipment will rise 2.8
times, and of scientific instruments will be increased, ¢nter alia for
oceanographical (i.e. largely naval) purposes. Serial production of
equipment for block building construction will be started. Production
of fans and especially air-conditioning equipment—hitherto undevel-
oped sub-branches—will rise substantially, and output of large-scale
cleansing equipment will expand. More than 4,250 units will be deliv-
ered for producing enamelled cutlery, and 460 for producing furniture.

Machine building is expected to enlarge the output of consumer
goods not only indirectly, by delivering to other branches appropriate
equipment, but directly within its own factories. Household durable
goods of higher quality (for instance, refrigerators) are to be pro-
duced and a larger output of automatic washing machines, but in both
cases variety will be contracted. The growth of centralized production
of items used by engineering generally, such as hydraulic and pneu-
matic equipment, is to be accelerated. Intra-branch technological spe-
cialization is to be intensified. Many new processes will be introduded.
The Plan pays heed to raising the efficiency of auxiliary processes,
hitherto a laborious and comparatively inefficient sector.

7 K. I. Klimenko and Ye.V. Petrova, Ekonomicheskaya effektivnost’ tekhnicheskogo
progressa v tyazheloy promyshlennosti (1971), pp. 149-50.
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The capital investment plan provides for the largest proportionate
increases as compared with the previous Plan in the Ministry of Light
and Food Industry (285 percent). In most other branches increases
cluster at abeut 200 percent, but the Ministry of Electrotechnical In-
dustry is well below average with an increase of 166 percent, which
together with the relatively moderate scheduled rise (53.2 percent) in
the output of this Ministry appears anomalous since in various other
respects thisis a leading branch.

Timber, Woodworking and Cellulose-Paper

Capital investments accent the creation of increased capacity for
manufacturing wooden panels (plity ), a continuous highly mechanized -
process.

Building Materials

Similarly, here chiefly large-dimension items are planned to in-
crease: asbestos-cement board, ceramic facing tiles, wall panels. A
wider assortment of glass will be produced. Wider mechanization is
projected, and automated manufacture of ceramic tiles. Relatively
small increments in capacities are anticipated. from organizational-
technical improvements, the bulk coming from sheer enlargement of
facilities.

Consumer Goods

. +«Output-of equipment for the light industry will rise by 2.1 times and
for the food industry by 1.9 times. Most industrial enterprises in these
branches will be re-equipped.

Light Industry

Production of high quality synthetics with various desirable prop-
erties will be commenced, and more fashionable and higher quality
footwear. More than half the expected increase will spring from al-
ready existing plants. (As before, this industry will work virtually
right around the clock.) ' :

Food, Meat and Millk

New large undertakings will be set up and the industry will migrate,
especially eastwards. About 27,000 mechanized or automated produc-
tion lines of high productivity will be introduced. Continuous processes
of manufacture of dairy products using physical-chemical and biologi-
cal methods will be introduced, and aseptic preserving of fruits, etc.
will find a wider application. Levels of mechanization will rise, but
much manual work will still be left.

Fish

Oceanic fishing has until lately received the main emphasis. Al-
though this will continue to increase, an even faster growth of the
catch from internal waterways is now projected. On the whole the
industry will grow more slowly, but port and other oceanic facilities
will be improved. The capital/output ratio will decline.

26-150 O - 74 - 7
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Microbiology and Combined Fodder

The microbiological industry, created during the Eighth Five-Yeat
Plan, will continue to grow during the Ninth at well above average
rates. Technical progress will comprise enlargement of production
units and introduction of new automatically regulated intensive proc-
esses. New strains of industrial micro-organisms will be produced
- using up-to-date genetic selective and molecular biological methods.
In flour-milling primarily large automated elevators will be built;
these with other installations will form productive complexes, thus
saving capital expenditure and labor and curtailing grain movements.

Household and Cultural Goods

No general trends of technology are visible, but the technical level
of particular manufactures will be raised; for instance, compressor
instead of absorption refrigerators will be produced and there will be a
leap in output of semi-automatic washing machines. Quantity produc-
tion of television sets and other electronic equipment will be organized
on a basis of transistors and integral schemes.

Local Industry

Its technical level will be raised, but no details have been provided.
This branch customarily operates at lower technical levels than union
industry.

Agriculture

The plan foreshadows increasing the role of science by means which
will include chemicalization, amelioration, introducing high-yield
hybrid seeds and complex measures for defense of vegetation against
pests and diseases. In livestock rearing, fodder quality will be raised
by measures already described (growth of the microbiological in-
dustry). Theoretical and experimental researches will be intensified.

Timber

This section of the Plan is substantially devoted to improving pro-
tection of forests. Particular heed is paid to detecting and countering
forest fires, which must have erupted recently on a large scale. Scien-
tific bodies must discover means for detecting fires (through infra-red
techniques) and for localizing and extinguishing them. About 30 new
types of machines for logging are to be created.

Transport and. Communication

As regards freight, the main trend is a shifting of fuel transport
from rail and river to more specialized means (pipeline) and motor
vehicle. Sea transport will grow more slowly, but will become more
specialized as a result of particularly large increases in deliveries of
specialized cargo ships for transporting oil, ores, coal, timber, and
perishable goods. The proportion of dry cargo ships will increase and
there will be a growth of container traffic. New types of airliners will
be brought into service including the supersonic TU-144 of similar
plan-form to the Anglo-French Concorde.
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Defense

While the Plan does not specify, doubtless certain trends already
mentioned (automation, increase in scale, economy in manpower) will
be represented also in the defense sphere. :

SIMILARITIES AND DIFFERENCES COMPARED Wrra Previous Poricies

Comparison with previous plans is made more difficult by the fact
that the Eighth Five-Year Plan was published only in the form of
Directives. However, main directions of technical progress envisioned
in the Plan resemble those followed in previous plans, such as empha-
sis on electrification, mechanization and automation, and on enlarging
production units. As before, only the most technically advanced new
equipment will be adopted. There are also significant differences, al-
though these are probably less than the similarities. The main differ-
ences are that more attention is paid to: '

éa) improving quality of production;

b) reducing losses: economizing materials as well as labor;

(¢) avoiding or reducing environmental pollution;

(d) enlarging production units, despite the now more limited
scope for consequential advantage; :

(e) filling gaps which had been left in technical improvement
(for instance in mechanical handling, which hitherto has been a
neglected area) ;

(f) permitting higher capital /output ratios are for the sake of
lowering costs;

(g) fostering technical advance in agriculture;

(h) in some areas, reducing variety of output. :

Can these differences be traced fundamentally to Soviet experience,
or to that of foreign countries? It is difficult to resolve their origins be-
cause in levels of technical and economic development the USSR has
drawn closer to other advanced industrial nations. The increased em-
phasis on “intensive” as opposed to “extensive” development reflects
this convergence. The USSR conforms to current fashions in stressing
environmental protection, but domestic events (fires, erosion) have re-
inforced this trend. The unreserved adoption of broiler farming (also
following US practice, but with a very long time-lag) indicates that
concern for the environment is limited. The reduction in variety of
certain durable goods is purely of Soviet origin and probably indi-
cates that preferences of the central design body (VN IITE) are being
put into effect.® The trend towards more specialized maritime freight
transportation and container traffic imitates foreign practice, indeed
is overdue. The continuing increase in size of installations exploits the
combination of a socialist economy which historically has been predis-
posed towards “gigantamania” with the availability of large natural
resources and a large internal market.

OsstacLEs AND OPPORTUNTITIES

The Five-Year Plan states the technical objectives, but says much
less about how to reach them. Obstacles to progress in Soviet conditions

8 These preferences, and their theoretical and organizational background, are documented
fn my forthcoming Soviet Emerging Synthesia: Science, Technique, Design.
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have included the organizational gap between experiment and pro-
duction, the very small proportion of scientists employed in industry,
academic tradition, and lack of material incentives to enterprises to
make technical improvements, especially when these are confronted by
rigidity in the production plan. These obstacles are less formidable now
than they were, thanks to a decree announced in October 1968 and sub-
- sequent changes. Whereas at end 1959 only 1.7 percent of Soviet scien-
tists worked directly in industrial plants, the situation has been
changed, perhaps radically, with the inclusion of scientific-branch in-
stitutions within economic accounting productive and other associa-
tions. The restoration of the ministerial svstem in October 1965, which
reinstated structural conditions permitting nation-wide adoption of
particular technological policies, has been of major importance. Yet
effective exploitation of available technology is likely to continue to
be somewhat hampered by organizational, and especially security,
barriers.

Whereas up to about 1965 the proportion of Soviet scientists belong-
ing to the technical sciences was increasing, subsequently this propor-
tion declined slightly. The dip approximately coincided with the
ministerial reorganization as well as with a slackening in the rate of
growth of expenditures on science and de-escalation of the Soviet space
program, so may have reflected a response to altered objectives as much
as any reduced capability to continue to enlarge the proportion of
technologists.

The U.S.S.R. is striving to achieve a widespread advance towards
various qualitative technical goals which include production without
defects, reliability, continuity of process, precision in manufacture, in-
tensivity, growth of process unity, prefabrication.® Certain of these
goals (continuity of process, prefabrication) are not new, whereas
others (production without defects, reliability) have become promi-
nent during the past five years. Growth of process unity of producing
and consuming branches is the latest resource. This 1s a promising
direction of development, but organizationally a very complex one to
achieve. .

Judging by past experience, major advances in Soviet technology
are likely to continue to depend on introduction from abroad much
more than on innovation at home. What is the outlook for such
transfers? '

Foreign trade is the main gateway, and its extent and direction a
major influence on the scale and origin of such transfers, especially if
effected through installation of complete or almost complete plants.
Soviet prospects in foreign trade depend on factors which are only
partly under Soviet control. Doctrinal decks have been cleared ; neces-
sary agencies were created some time ago. Japan’s effective use of the
purchase of foreign licenses has been particularly noted.* Judging by
Japanese experience, the U.S.S.R. by purchasing foreign licenses will
economize in educational expenditures, thus freeing resources for re-
search. Soviet trade with the United States (now as in the past a main
source of new technology) has risen rapidly of late, and prospects for
further development following the signature in 1972 of a trade agree-
ment seem good. However, Soviet needs for foreign technology have

° This 1s based partly on Klimenko and Petrova, op. cit., p. 161.
10 E.g., A. 1. Notkin (ed.) Faktory ekonomicheskogo razvitiya SSSR (1970), p. 57.
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always outstripped her capacity to pay for or absorb it, and this
situation is unlikely to alter. As in 1964 and 1972 the U.S.S.R. may
be obliged to make heavy and unexpected purchases of foodstuffs, and
against such an eventuality must maintain precautionary gold or for-
eign exchange reserves. Technological imports will nevertheless retain
a high prionty.

Relative to the United States or to any other country where non-
defense-oriented research must eventually justify itself on commercial
grounds, the Soviet Union commands the important advantage from
a purely technical viewpoint that it can pursue a particular technical
course for its own sake, or for the sake of possible but undefined ulti-
mate benefits. If, as seems possible at the moment of writing, the Soviet
Union achieves a monopoly in quantity production of supersonic air-
liners, this advantage will be dramatically highlighted.

The doubtless realistic expectation of a rise in the capital output
ratio implies a reduction in investment effectiveness and thus accentu-
ates the burden on the national resources by comparison with a more
effective program. Previous plans have usually not completely ful-
filled their investment programs. One can anticipate continuing taut-
ness in the implementation of the present program: moreover, current
circumstances differ from those of previous plan-periods in that sur-
plus labor-power cannot make up any deficiency in fulfillment of the
investment plan.

MOTIVATIONS OF TECHNICAL PROGRESS

Technological progress often serves an economic purpose, but also
other goals. The mix is variable at any particular moment only within
limits, and is perhaps especially inflexible in Soviet circumstances
owing to rigid internal security barriers, which restrain spin-off from
military to civilian purposes. In the past. Soviet technical development
has often been designed to serve scientific (including military) rather
than economic purposes. An example is the development of computers
in the Soviet Union.* The Five-Year Plan being of economic develop-
ment naturally does not provide an adequate reflection of these other
aspects.

The tendency to stress more heavily technological development for
economic purposes is potentially reinforced by trends towards inter-
national détente (the signature of a SALT agreement with the United

_States. the U.S. rapprochement with Communist China, the ending
of 1U.S. involvement in the Vietnam war). While these circumstances
probably encourage the Soviet leaders to believe that they may devote
more resources to economic development as opposed to military
strength, other signs depict a continued buildup of the latter which is,
no doubt, a preoccupation of the Soviet military-industrial complex.'®

The Russians are very conscious of the interaction of technology
and science and of their joint importance as factors for bringing about
higher living standards. A “scientific-technical revolution” is very fre-
quently referred to in Soviet literature. The triangle science, tech-
nique, production is seen as the invariable basis of technical progress..

) it Richard W. Judy in S. Wasowski (ed.), East-West Trade and the Technology Gap, A
Pelitical and Economic Appraisal (1970), pp. 70-1

12 The characteristics of which are presumed to be as suggested In my Soviet Economic
Devetspment, p. 29, footnote 8.
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Even if awarding primacy in the near future to economic purposes in
technical development, they will consequently by no means neglect its
wider repercussions. (A record projected ministerial increase (+120.7
percent) in output of the instrument-building industry supports this
‘proposition.) Soviet preoccupation with social problems continues to
be far less than American, which enables Soviet research to be more
largely devoted to the less intractable problems of technological
development.

In the electrotechnical industry, which is important for accelerating
scientific progress and for strengthening the link between science and
technique, a number of scientific-production associations have been
set up, and a new system of planning has been introduced. The experi-
ment is being extended to several other branches.

In the U.S.S.R. a few years ago the question of the comparative
effectiveness of scientific and capital expenditure on raising output
was keenly controversial. Protagonists of science claimed that scientific
expenditure was three to four times more effective than capital ex-
penditure. The more extreme claims of relative advantage for expendi-
ture on science seem now to have been discarded.!® Relative to other
claimants on budget generosity, science seems to have reached a modus
vivendi on the basis of absorbing a stable proportion (about 1114
percent) of expenditures of Social and Cultural Measures. The Ninth
Five-Year Plan maintains the post-1965 policy of raising expenditure
on science and technique not extremely rapidly (by “over 60 percent
as compared with an expected increase in the national income of 38.6
percent”).

Measures oF Errecrs oF TecENICAL PROGRESS

Technical advance made in any particular appliance or machine
may be measured by its resulting gain performance; e.g, speed of
rotation, output of finished product. Since as a rule an organizational
adjustment is simultaneously required, Soviet sources customarily refer
to “technical-organizational effect.” The total effect becomes more
difficult ‘to measure, the more extensively distributed the sphere of
technical progress, as this entails more complicated and interrelated
changes in work and consumption patterns.

Judging by fragmentary data, during the present plan-period the
largest proportionate increases in output will tend to occur in branches
where technical-organizational measures will assure the largest per-
centage of the expected increase in output. Thus, large increases are |
planned in machinebuilding, where the share of technical-organiza-
tional measures is to be 50 percent, but a smaller increase in the catch
of fish where the share will be “at least 20 percent.” The Soviet Union
in effect continues to show the reluctance to alter markedly the sec-
toral distribution of capital investments which has been one of the
hallmarks of her economic development.

_There is no unique or completely acceptable way of measuring tech-
nical progress, which normally occurs simultaneously and interde-
pendently with alterations in quantities and qualities of labor and in
the quantity of capital: technical change is embodied in new capital,

13 See V. A. Zhamin, Nauka i ekonomika sotsializma (1971), pp. 235-6.
M The relatively static distribution over time is 1llustrated in table 19 in Raymond
Hutchings, Soviet Economic Development (p. 205).




85

the efficient exploitation of which requires an appropriate adjustment
in labor skills and in the number of personnel employed. Where tech-
nical progress is postulated, it is estimated by Western economists as a
residual after allowing for additions to labor and capital. Growth of
productivity due to technical progress is usually assumed to be expo-
nential (a constant rate per annum). Analyses of particular Western
countries have arrived at increases of 0.7, 1.2 or 1.5 percent per
annum.

The available very limited data concerning increases in output to be
expected during the Ninth Five-Year Plan as a result of technical
progress offer little scope for comparison with these results. Where
some comparison is possible (as in fish, cement, asbestos-cement tiles
and window glass) the implied annual growth of productivity over the
five-year period due to technical progress ranges from 0.7 to 1.6 per-
cent, and so is of quite similar magnitude as results previously obtained
for sectors of particular Western economies. Extrapolation of this
similarity to shed light on the general technical feasibility of the
Soviet Plan is a dubilous procedure, but at least the main lines of its
technical provisions will probably prove to be realizable.

Consistently with such a conclusion, most features suggest that tech-
nical progress will be more effective than in previous plan periods:

(a) Efforts are being made to fill gaps in technological processes, as
in mechanical handling.

(b) More attention is being paid to technical links between
branches, for instance that metalworking should produce shapes
adapted for machine building.

‘(¢) Directions of technical development have been worked out in
greater detail.

(d) Considerable attention has been paid to shedding light on the
economic effectiveness of technical progress, and something nearer to a
consensus seems to prevail now regarding its amplitude.

(e) A better balance has been achieved between relative levels of
development of science, technology and design.

(f) Relatively more attention can probably be paid to economic as
compared with non-economic objectives.

(g) However, increased specialization (e.g. in transportation) while
increasing efficiency will slightly reduce flexibility in the economy.

The sectoral distribution of technical improvements encompasses
branches of differing degrees of self-sufficiency and gestation periods,
from machine-building itself at one extreme to equipment for the light
and food industries at the other. As regards comparative levels of tech-
nical development, one can choose various cross-sections. The intention
seems to be to narrow down the differences as between Group A and
Group B (production of capital goods and production of consumer
goods) by means of raising the latter’s relative level. An examination
of the cross-section all-union/union/local industry would possibly
uncover an accentuation of the technical supremacy of the two former.
Regionally, zones east of the Urals will make relative gains. Agricul-
ture is intended to score some gains by comparison with industry. As

18 C.B.V. Leser, Econometric Techniques and Problems (1966), pp. 71-2. It is not implied
that the impact of technical change will actually be at a constant rate per annum. A
deliberate pattern of introduction of new processes which a planned economy can poten-
tially adopt may make the rate of progress more uneven.



86

between manufacture and services, the latter will gain especially in the
sphere of transportation. On the whole, there will be a significant
evening-up of technical levels in the various sectors of the economy.

Although updating its technical visage, the U.S.S.R. will continue to
be rather insensitive to fashion trends and unresponsive to radical
shifts in life-styles, but this insensitivity removes a bar to technical
development along lines which stress quantity and technical efficiency,
directions which are suitable for an industrializing society rather than
the post-industrial society which the U.S.S.R. has not yet become. On
the whole the chosen directions of technical progress seem to conform
well with current economic objectives, and they should make a large
contribution towards reaching these objectives.
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INTRODUCTION

Emigré reports have often been downgraded in the past as accurate
indications of developments in the Soviet Union when the reports were
at variance with officially presented conditions and the emigré sample
could be dismissed as unrepresentative, too small, or biased. As a result
we did not appreciate either the extent of the camp system or the Great
Purges, the loss of life in Leningrad and the TU.S.S.R. as a whole dur-
ing World War II, the grain shortage during the war, and the anti-
Stalinist sentiment among the Soviet populace. The emigré interview
project in the 1950’s involving the Russian Research Center of Harvard
and Russian Institute of Columbia provided many additional insights
which were in time accepted.

1The second section of thls paper draws heavily on research published by the Center
for International Studies of the Massachusetts Institute of Technology under contract
with the United States Information Agency (USIA{]. This relatlonship does not include
endorsement by the USIA of this study, nor should the contents be considered as reflecting

;lll‘% };)ﬂ?lclal position of the USIA. The v{e'ws expressed hereln are the sole responsibility of the
or.
87)
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Now there is a new, albeit small, emigration—especially of Soviet
Jews to Israel. Another opportunity presents itself to see Soviet
society from a different viewpoint than that of the often crooked offi-
cial mirror. Some questions that were of interest to Western economists
in interviews of the World War IT emigrés have been put to the current
group,e.g.: . )

1. Ts there a distinction between the official, formal, economy
and the unofficial, informal, quasi-private economy ?

2. Do Soviet economic statistics accurately measure the produc-
tion and consumption of goods and services ?

3. Is central planning an objective elaboration of Soviet leader-
ship’s policies and preferences or a process of compromise among
conflicting elite interest groups?

Certainly no definitive answers can be provided from emigré interviews
by the author to date but some useful insights appear to be possible.

The first section of this paper is based on talks and in-depth inter-
views with several hundred emigrés from the Soviet Union in the
period since 1967 conducted by the author in Austria, West Germany,
Israel, the United Kingdom, and the United States. The evidence
from non-Jews was not significantly different from that provided
by those of Jewish extraction, Though the sample can by no means be
claimed to be representative of the Soviet population as a whole, the
insights provided may be useful in calling attention to otherwise unde-
tectfd developments and be helpful in assisting the design of future
studies.

The second section of this chapter deals with sociological insights
from research based primarily on Soviet publications. Western and
Soviet economists and sociologists alike have examined evidence to
answer the following questions:

1. What is the structure of Soviet society? What are the cri-
teria for differentiation in this social structure?

2. Is Soviet society moving toward a classless or elitist social
structure ?

3. Is Soviet society moving toward egalitarianism in the distri-
bution of power and income?

No definitive answers are possible on the above questions, but in-
sights from Soviet research are illuminating.

I. SoMeE OBSERVATIONS ON THE SoviET EcoNomy REesuvrTiNGg Froy
TaLes Wit ReceNT Sovier EMicris

Following are some observations on the Soviet economy generated
by this writer during talks with Soviet emigres in the last few years
in Europe, Israel and the United States. The most recent talks (often
long, in-depth interviews) were conducted during a four-week visit
to Israel and Germany in January and February 1973 and a series
of visits to the Transit Center for Emigrés, near Vienna, Austria, in
September 1972. '

Ince no systematic interviewing is possible at present, these talks
can by no means be regarded as reflecting opinions of a rigorously
selected representative sample. Rather, these are personal remarks
following talks with people who could offer insights into the operation
of the Soviet system and relate information and unique experiences in
as objective a way as possible.
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A. The Operations of the Soviet Economy: The Interlocking of the
Official and Unofficial “Sectors”

The cumulative impact of the evidence presented by the emigrés
leads to the following overall conclusion: :

The Soviet economy foday is by no means as much a command
economy as Western specialists are led to believe by the “official”
information about the Soviet Union and the Western notions of the
“totalitarian” system. Rather, its viability and relative success are a
result of it being a “mixed economy,” including at the two opposite
poles a command-economy part and a semi NEP-type economy,’
While based on private operation and profit, the later is by no means
a typically capitalist economy, since its “means of production” are
mostly publicly owned. Much of this NEP-type economy operates
through the utilization of state and cooperative property in combina-
tion with small-scale private property to produce private gain. Between
the two extremes there are all kinds of shadings of intermediary forms
combining some elements of both systems: public ownership, some
planning and control from above, management by appointees of public
bodies—as well as the motives of profit and personal gain, private man-
agement, catering to group interests, orientation on the market, and
market prices.

The command economy is able to concentrate so heavily on regime-
selected targets and to be successful not despite the private-NEP
economy, but rather because the latter takes care of many needs not
provided for (fully or partly) by the command economy. It frees the
command economy from the burden of many tasks which, had they
been entirely uncatered to, could have caused serious breakdowns in
the Soviet system.

In official terms, it is possible to classify the sectors of the Soviet
economy as “legitimate,” “black market” and “grey market,” with
the latter category denoting an immense area of operations between
the two extremes. The legitimate economy encompasses not only the
publicly owned and operated categories; it also includes the small-
scale private economy which is entirely legal, such as the “household
plot,” the privately operating craftsmen, professionals, tutors and
repairmen and the food and second-hand goods markets and bazaars.
The grey market includes those operations which, while not entirel
legal, are conducted with the knowledge and (semi-official or riva-te{
cooperation of officials. Such operations are not actively combated b
law enforcement authorities, nor are they at present a target of muc
“hate propaganda” by the official media and Party propagandists.

For example, by official theory, the peasant food markets exist only
to allow peasants to sell the surplus from their private plot. Collective
farms and cooperatives also are allowed to sell some of their surplus
produce when cleared through special arrangements. In actual ?act,
many of the stalls at the markets supposedly owned by “cooperatives”
or by “peasant sellers” are actually owned by private operators (in-
dividuals and groups) working on a “professional” basis. Often sup-
plies are brought by truck, railways, and even airplanes from faraway
areas. The trade is run by well-organized, intimate groups who enjoy

2The New Economic Policy (NEP), instituted in Soviet Russia in the 1920s consisted
of a partial decentralization of economic decision-making and legalization of small-scale
private economic activities.
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semi-legal cooperation by the officials of the markets, the transporta-
tion networks, the farms and workshops connected with it. Such of-
ficials get remuneration in various forms, from services and favors to
a straight “cut” of the profits. According to the emigrés, such opera-

 tions are all-pervasive and well known to all officials, including the
Party leaders. In this kind of operation, almost all is conducted quite
legally ; though private payments to officials are illegal, they are done
in ways which provide a garb of legality (e.g., by getting scarce food-
stuffs, spare-parts or even a car for him at official prices, much below
the “free” black market prices, etc.). In many cases, this remuneration
includes services needed for the fulfillment of the production plan of
the factory, thus oiling the rusty parts of the Soviet bureaucratic
economy.

This NEP economy has developed especially since the fall of Khru-
shchev and the end of the economic trials of “speculators”. The post-
Khrushchev leadership stopped these trials, abolished the death
penalty for economic crimes, introduced several concessions for pri-
vate “household plot” economy, and encouraged the peasant market.
It also introduced some measure of economic reform, with the profit
rate as a formal indicator of success and plan fulfilment. It put a
greater stress on the production of consumer goods, inducing enter-
prises in heavy industry to produce refrigerators, washing machines,
radio and television sets, etc. It encouraged the cooperative and state
farms to specialize and develop subsidiary farms and industries.

Though the reform has been curtailed and there has been a renewed
tendency to recentralization, it apparently opened up possibilities for
the grey market mentioned above. To a considerable degree, local en-
terprises and officials can decide on various matters and do things they
could not do before. Since the managers of a factory or an enterprise
can now set up new lines of production (whether refrigerators or
chairs) on their own initiative, they are able to do part of it so as
to gain benefits for their organization—and for themselves. The
emigrés argue that in this matter there is often a meeting of interests
of the enterprise, the managers, the private operators, as well as of
the local leaders—since these additional lines of production help to
fulfill the plan and simultaneously provide them with private gain.

B. Statistics About the Official and Unofficiol Economy

The emigrés give varying estimates about the dimensions of the
“unofficial” economy. Some argue that it amounts to fully one half
of the official economy or more; others say it amounts to between 10-
25 percent. Obviously, no reliable estimate is possible.

Naturally, the most persuasive evidence comes from recent emigrés
from Georgia. “In the U.S.S.R. nobody lives on his official wages,
everybody must find some way to turn his official work station into a
means for additional income—otherwise he will not be able to live”—
this comment was repeated again and again. Private operators ship
goods by truck, train, and even by chartered planes as far as Moscow,
Leningrad. the Urals and the big cities in distant Siberia. On their
way back the vehicles pick up loads that are in short supply in Geor-
gia. Part of the material goes to enterprises which made the trip pos-
sible, and part is sold at “free market” prices as gains for the opera-
tors, with the officials getting their share.
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Is this phenomenon peculiar to Georgia alone? Almost invariably
the emigrés argue that this is applicable to the whole of the Soviet
Union. There are some differences as to dimensions, forms, openness
and blatancy of operations, but basically the unofficial economy is a
general and all pervasive phenomenon. It creates a situation in which
almost everybody has work in two parallel positions. A woman hair-
dresser from Minsk explained that she worked in “her” little hair-
dressing shop in one of the major hotels as if it were her own shop:
she arranged appointments with her clients and then she paid into
the official cash register the necessary sum and the rest was her own
(“two rubles to the state, three rubles for me”). She worked more than
the official hours and, being a highly skilled and industrious person,
she overfulfilled her obligatory plan by a wide margin; she also gave
higher echelon officials their “cut.” A driver told stories about far-
ranging trips of trucks in major columns for private contractors. “I
could not really believe that it is being done on such a major scale until
the publication of a decision by the Central Committee of the Georgian
Communist Party.” A student from Moscow, who happened to live
in the same house in which a research organization was located, re-
paired the heating system in the midst of winter when no plumber
could be found. He was soon induced to accept a (fictitious) position
as “chief plumber” in the organization. He went on with his studies
and life as usual. As long as he could be reached whenever necessary
to rush back home and repair the heating system when it broke down,
his salary and position were secure. When he graduated, he was given
the title of “heating systems engineer” at the research organization, so
that he would not leave. He worked at another job and regularly
collected his two salaries. A seamstress from the Ukraine used to live-in
with elite families and sew for the women of Party bosses and private
operators alike. A teacher of mathematics from Riga used to earn a
few times his official salary by tutoring youngsters for their college-
entrance exams. Several families in Samarkand worked at home pro-
ducing leather goods for the bazaar. A young engineer from the south
of Russia participated in an informal housing repair enterprise. They
were able to get all the scarce equipment not available through formal
channels. Another engineer from Kharkov worked at home with his
father in watch repairs. This line was much more profitable than his
job. Three brothers from Moldavia ran an unofficial private car repair
business. And so on.

This “unofficial” economy may serve as an explanation for several
phenomena in Soviet reality which are otherwise difficult to under-
stand. It may have been a contributing factor to the lack of success of
the economic reform. The basic assumption of the reform was that
linking wages and salaries to profitability of enterprises would moti-
vate the employed to work harder and more efficiently. But the actual
bonuses generated as a result of such profitability of enterprises were
much too small in comparison with the substantial incomes possible
as a result of grey and black market “side-line operations.” A salesgirl
from Chernovtsy explained: “Why bother to earn an additional 25
percent on my official salary of 80 rubles a month when I could get the
same amount as a ‘tip’ by selling one expensive coat in scarce supply
to a private customer.” .
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Some of the emigré families, though working in simple occupations,
seemed to have been very well off when in Russia. One family of a
humble official of six persons, was well dressed, lived in a four-room
flat, and brought out of the Soviet Union fine furniture, a refrigerator,
an electric stove, a washing machine, some jewelry. The children went
to college, the wife did not have to go to work. When asked how he was
able to manage, he answered quietly : “Well, T worked in an important
supply organization.” '

The emigrés almost uniformly report that during the sixties, wages
and incomes have risen, and that prices have also risen considerably.
Why was there no dissatisfaction about it? Because, whatever the pos-
sible rise in official wages may be, it cannot solve the problems of the
family budget. Therefore the people concentrate on finding ways for
an additional income which gives them a significant effect. One emigré,
a clerk by profession, told me that he lived in a house of 16 rooms alto-
gether. At first I did not believe him. Then others corroborated his
story. It turned out he lived along the Black Sea shore and had a large -
family. Every year during season-time, the family moved out to live in
an out-house. The main house itself was rented privately to holiday
makers from the big northern cities. The whole family worked in the
unofficial hotel, cooking, doing the washing for the guests and looking
after their children. The enterprise must have been profitable: every
year new additions were made to the house.

The unofficial economy may also explain the rapid grow’. in savings
in the savings banks, far beyond what seems reasonably generated
from the official wage-hikes. It may also account for the inflation in
prices at the food markets. Otherwise, how can Ivan Ivanovich afford
tomatoes at $1.00 a pound or a small chicken for $5.00 when his total
average net income a month is about $100.00? And how can the expen-
sive luxury restaurants in Moscow or Riga be frequented by any Soviet
citizen, when the price of a meal for a family is equal to a two-week
salary of a professional person ?

As to official statistics, many of the emigrés warn against accepting
them at their face value. Only a few argue that they are consciously
and outright falsified. Others think that they are manipulated and
selective, representing only some facets of the real sitnation. Some
emigrés report having seen or heard about special classified statistical
publications. These include a “secret statistical yearbook” produced in
400 copies and delivered through special couriers to selected officials.
Each copy is numbered and kept in closed safes. The “vearbook” ap-
parently includes statistics not released in the official publications
(presumably reflecting the Soviet defense effort) as well as figures
about underfullment of plans, caleulations which do not show the
Soviet economy in a positive enough light, realistic statistics compar-
ing the USSR with non-Communist powers.

The emigrés report that the overall Soviet figures should be dis-
counted by a certain percentage because of the so-called “pripisks”
(“in writing”) of fictitious amounts. This is apparently a rather wide-
spread custom, a game played all along the line because all are inter-
ested in keeping it going—from the actual producer to management
and the top leaders.

The principle is that a certain fictitious amount is added to any real
amount produced or shipped. All necessary paper work is done as if
the missing amount is actually there, and the proper signatures are
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attached. But isn’t it found out in the end, since the fictitious material
is after all not there? The emigrés answer that, paradoxically, this is
not easy to find out: there are all kinds of allowances for “spoilage
during transit,” for drying up, for lost materials. Many supplies
wander a long time between one destination and another, Until it 1s dis-
covered that something is missing, until a document is drafted and
sent to the proper addresses, and until an investigation is underway—
much time is lost and it is difficult to establish what really had hap-
pened. Besides, those indulging in the game know the Soviet system
of accounting and arrange things in appropriate ways. Also, as men-
tioned above, the investigating officials often have a vested interest not
to discover the true situation. After all, didn’t they report about ful-
filment of the plan (which included the fictitious additions) ahead of
time and didn’t they get their decorations and bonuses for it?

Tt would seem, therefore, that all Soviet official statistics are in need
of two sets of corrections: deduction of a certain percentage of
“Retitious in-writing” and adding a certain percentage for the unre-
ported fruits of work of the unofficial economy. What the ultimate net
balance may be and whether the official statistics need to be upgraded
or downgraded in order to arrive at a more accurate estimate of the
Soviet GNP—much more precise information is needed before an an-
swer to this question can be tackled.

C. Planning

The emigré evidence suggests that planning in the U.S.S.R. may
not be as rationally and centrally determined as it may seem from the
outside. In many instances there is a lot of interest pushing and in-
fighting around the plan. “The. most important thing for anybody
in the Soviet Union is what kind of plan he is going to get for the next
vear * * * Much of the effort during the whole preceding year is
going into this. At the chemical industries in which I was working as
an accountant, we labored much ahead of time to prepare calculations
which would demonstrate points to our advantage and assure us a
better plan”, one emigre reported. When a new line of production was
to be introduced at their organization the planning department pre-
pared seven versions of a plan before the varlous interests could be
accommodated. “We do not need an objective plan or an economically
perfect plan” the top manager used to say. “What we need is a plan
which we can comfortably fulfill and overfulfill. * * *7”

Enterprises and organizations often send special representatives
to Moscow and wherever necessary, to argue, lobby, press, cajole, and
bribe in order to get desired plans or supplies. Often national inter-
ests intermix with economic interests to produce an unusual cross-
pattern of pressures. The Latvians are reported to do everything pos-
sible to prevent planning of new large-scale industries in the republie,
whereas the Ukrainians are launching a major campaign to get more
of them. The Latvians oppose it because it usually means an influx of
more Russians and other foreigners and creating more islands i» their
territory which are directly managed by Moscow. The Ukrai nians want
them because they want to arrest the outflow of their labor force to
work in other republics. Both cannot argue their cases openly, so they
devise ingenious economic theories and calculations to justify their
position. The Tatvians argue in the name of technical efficiency and
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progress. Instead of planning new industries, they presented a plan
for the complete re-equipping of their industries with new technology,
a process which will bring better pay to the already existing and pre-
dominantly Latvian labor force. The Ukrainians present calculations
showing that many resources in their area are under-utilized and that
" they are being discriminated against in investments. The Armenians
press for industries of a certain type and oppose other types. Recent
emigrés from Armenia told in detail a story how they “conspired”
to wrest a decision from the planning authorities to build a large
electronics factory in the south of their country. The new factory gave
employment to a thousand skilled people in that town, almost all
Armenian, thus preventing their outflow and the threat of an Azeri
majority there. The emifi{rés say that their are similar wrangles at
planning sessions of the highest bodies, but they could not offer first

person evidence about it.
I1L. InstcaTs FromM Sovier Soc1oLoGICAL RESEARCH ON SovIET SOCIETY

Selected analysis from a series of research monographs will be
provided to throw light on the questions on Soviet society, social struc-
ture, and differentiation posed in the introduction. References to these
monographs are noted in each case. A selective bibliography of major
Soviet sources is provided at the end of the section. -

A. Soviet Social Structure, the Oriteria for Differentiation

The basic goal of the Bolshevik revolution was to create a new
soclety with a hitherto non-existent homogeneous social structure.
Official Soviet theory maintains that Soviet society, though not yet
classless, is composed of two friendly (non-antagonistic) classes—
workers and collective farmers—and an additional stratum, the in-
telligentsia. Moreover, the differences that continue to exist between
these social groups are deemed to be subject to a constant process
of erosion. Soviet society was seen as constantly moving from a com-
plex to an ever simpler structure. Until recently Soviet social scientists
have consistently ignored the sociological theories about stratification
and differentiation; they regarded social structure only in limited
terms of macro-structure (classes) as interpreted during the Stalinist
period. However, with the rebirth of sociology in the U.S.S.R. in the
last few years, a debate about social structure began among Soviet theo-
rists. Much of this debate questions the official image of Soviet society
and attempts to use more sophisticated terms of social stratification.
Some Soviet sociologists, engaged in realistic research and analysis
of their society, find it to be highly differentiated and complex. Soviet
writers, naturally, work under certain constraints. When they attempt
to describe reality within the framework of the official doctrine, they
sometimes resort to Aesopian language and, as befits scholars, their
style is scholastic. Quite frequently, they merely indicate the line
of their argument without corroborating it further, or leave out whole
areas that are taboo. ,

However, knowledge about this debate on social structure in the
U.S.S.R. is of considerable importance. It relates to a crucial point of
official doctrine. It describes what the social groups are of which Soviet
sociologists are conscious when dealing with their own society. The
debate gives some idea about how the Soviet people themselves think
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and talk about the groups in Soviet society and with which groups
Soviet citizens consciously identify. This paper also makes a critical
analysis of Soviet official theory, taking as a point of departure the
criticism voiced by the Soviet specialists themselves, and adding some
new dimensions which they omitted.

In the course of the debate, Soviet social theorists, perhaps for the
first time, have addressed themselves to such problems as the basic
concepts of social structure, the character of the Soviet intelligentsia,
the problem of the existence of a ruling group or of the working class
in Soviet society, and future trends in social mobility.

The official theory about the structure of Soviet society is incorpo-
rated in a conspicuous way in the fundamental Party and state docu-
ments. The U.S.S.R. Constitution adopted in 1936 begins with a
chapter entitled “The Social Structure.” Article I states: “The Union
of Soviet Socialist Republics is a socialist state of workers and peas-
ants.” However, Article 126, which sets out the role of the Party, uses
a wider description: “The most active and conscious citizens in the
ranks of the working class, the toiling peasantry, and the laboring
intelligentsia are voluntarily united in the CPSU.” Articles 2 to 12
relate to forms of ownership and conditions of work in the Soviet
state. They stress “the abolition of private ownership of the instru-
ments and means of production” (Article 4) and authorize only two
forms of socialist ownership—state ownership and “cooperative and
collective farm ownership” (Article 5). Further articles, however, pro-
vide that “collective farm households” may have a small household-
plot farm of their own, Article 7) and state that “the law shall permit
the small-scale private economy of individual peasants and handi-
craftsmen based on personal labor and precluding the exploitation of
the labor of others” (Article 9). Furthermore, “the right to inherit
personal ownership of citizens shall be protected by law” (Article 11).
It is declared that “labor in the U.S.S.R. shall be an obligation and
a matter of honor for every able-bodied citizen.” Finally, “the principle
of socialism” is asserted : “From each according to his ability, to each
according to his labor” (Article 12). '

The term “class” is coupled only with “workers,” as if there were
only one class in the U.S.S.R. Both the peasantry and the intelligentsia
are described by the similar terms, “toiling” and “laboring.” On the
other hand, the Constitution expressly allows the existence of “/ndi-
vidual peasants and craftsmen” as well as inheritance of “personal
property.” Under the Constitution, a.substantial social class of small-
scale private peasants and craftsmen (somewhat similar to that in
Poland) could have been g reality in the U.S.S.R. There remains a
contradiction, however, since the individual peasants, craftsmen, and
kolkhozniki have the right privately to own and inherit “means of
production” (Articles 7, 9, 10), a relationship supposedly abolished
by Article 4.

The Party Rules adopted in 1961 also open with a statement on
social structure. They speak of the “working class, collective-farm
peasantry, and intelligentsia.”

A rather simple and brief explanation is given in the 1961 Party
Program, the basic authoritative document in the U.S.S.R.

Socialism bas solved a great social problem. It has abolished the exploiting

classes and the eauses engendering the exploitation of man by man. There are
now two friendly classes in the U.S.8.R.—the working class and the peasantry.

26-150 O - 74 - 8
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And these classes, furthermore, have changed. The common character of the two
forms of socialist property [state and cooperative] has brought the working
class and the collective-farm peasantry close together; it has strengthgned their
alliance and made their friendship indestructible. A new intelligentsia, coming
from the people and devoted to socialism, has emerged. The one-time antithesis
between town and countryside, between labor by hand and by brain has been
abolighed. The indestructible socio-political and ideological unity of the Soviet
people has been built on the basis of the common vital interests of the workers,
peasants, and intellectuals.

The program goes on to state that in the future all social distinctions
between town and country will disappear, as well as those between
physical and mental labor. Thus, classes will no longer exist, and the
intelligentsia will cease to be a distinct stratum. This process is said to
lead to a situation of equality for all in both the economic sphere (in
terms of conditions of work and of reward and consumption) and the
political sphere (where all will participate in the management of
society). Thus, personal and public interests will coincide
harmoniously. ) .

Official statistics in the Soviet Union have traditionally treated
social structure in a rather crude conservative manner. Soviet sociolo-
gists are sharp critics of this attitude of the statistical agencies.

Statistics shonld first of all capture the realities in social relations * * * The
statistics, however, are usually behind [social] developments. It was so hefore
the Revolution * * * gnd after it * * * They were backward also in the period of
building socialism ; how far this went can best be seen by their state today.
The same [undifferentiated] data about the class composition of the U.S.8.R.
population wander from one publication to another. The population is divided
into the following social groups :

(1) workers and employees [rabochiye i sluzhashchiye].

(2) kolkhoz-peasantry and artisans in cooperatives,

(3) individual peasants and independents artisans,

(4) bourgeoisie, landlords, merchants, and kulaks.
In a society in which all the latter [under (3) and (4)] had practically disap-
peared, such a table, in the best case, may have a historical significance.” As to
what concerns actual present-day social processes—this table misrepresents
things completely. Under the column “workers and employees,” all those working
in the state sector are included, beginning with government ministers and ending
with an unskilled day laborer * * * such a presentation is an anachronism. * * *
Clearly social structure cannot be reduced to such a “primitive” classification of
society.

A typical table of the kind under attack here is Figure 1, taken
from the 1968 statistical yearbook. Arutyunyan, who is the author of
the above critical passage which attacks the failure to make such dis-
tinctions, quotes the official Party monthly, Kommunist, to support his
case. He demands the official statistics should reflect “not only inter-
class but also intra-class relations.” In the absence of such data, many
a Soviet, specialist has had to make devious calculations to arrive at
the separate figures for workers and employees.

FIGURE 1.—CLASS STRUCTURE OF THE POPULATION
{In percentages}

1913 1928 1939 1959 1969

1.”Workers and employees [State employed). _____._.....__.__ 17.0 17.6 50.2 68.3 78.4
2.”Collective farmers and craftsmen in cooperatives [members

* of cooperatives].__.________._ .. . .. ... 2.9 47.2 3.4 21.6

3.7Individual peasants and independent artisans [self-employed]. 66.7 74.9 2.6 0.3 0.3
4. Bourgeoisie, landiords, merchants, and weli-to-do farmers

fthe exploiters).______ . . ... 16.3 [ N R, evecaen

Note: The whole population is included—dependents are assigned in accord with the status of the head of the family.

- Sources: Nar. khoz. 1968, p. 35; SSSR v tsifrakh v 1970 godu, p. 23.
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Despite its limitations, Figure 1 does show the main revolutionary
transformations of the social structure in the Soviet Union. The “ex-
ploiters” category has been completely (and, in many cases, physically)
liquidated. The self-employed in the private sector, who were about
two-thirds of the population in 1913, have disappeared—at least
formally. Between 1928 and the present, a kind of interchange of rela-
tive positions occurred between the workers and the farmer-craftsmen.
The farmers and craftsmen, who were three-quarters of the population
in 1928, are now about one-fifth. The workers and employees, who were
less than one-fifth in 1928, have become more than three-quarters of
the population. However, how that three-quarters breaks down be-
tween workers (blue collar) and employees (non-manuals) is not
normally reported.

On the basis of statistical data in various Soviet sources, the num-
ber and proportion of the main official social groups among the work-
~ 4ng population can be calculated as follows.

FIGURE 2.—OFFICIALLY RECOGNIZED SOCIAL GROUPS IN THE PUBLIC LABOR FORCE, YEARLY AVERAGE- 1969

Percentage

Million of total

Workers (all manuals outside kolkhoz)_...__..._. e ioccieiiaooo 60.4 57.3
Employees—sluzhashchiye (all non Is outside kolkhoz, also d ted as intel-

ligentsia in the wider sense)_ _..._............... - 21.5 26.1

Workers and employees together_______________ ... ... - a-- 87.9 83.4

Kolkhozniki (collective farm members) - .- 17.5 16.6

Total in public 1abor force. .. .. oo eeimimeamam e cecceccaas - 105.4 100.0

Sources: Nar khoz, 1969, pp. 420, 530; lzvestiya, Jan. 26, 1969. Pravda, Jan. 25,1970,

The philosopher and sociologist, Professor M. N. Rutkevich recently
appointed director of the Institute of Concrete Sociological Research
in Moscow, charges that serious errors are made by the statistical
authorities when placing people in various categories: “During the
1959 census executed by the Central Statistical Administration, ten
percent of those included in the category of ‘predominantly non-
manuals’ [intelligentsia] were [actually] qualified workers [man-
uals] * * * [e.g.] all people employed in trade organizations.” The
official categories were no more sufficient for statistical and demo-
graphic purposes in the U.S.S.R. in Stalin’s time. The 1939 census,
for example. gave data on “the population of the U.S.S.R. by social
group,” distinguishing between eight categories, as follows:

1) workers (urban and rural)

(2) employees [sluzhashchiye] (nonmanuals, urban and rural)
(3) collective farmers

(4) craftsmen in cooperatives

(5) individual peasants

(6) independent artisans

(7) professionals

8) non-working

A demographic test written in the last years of Stalin’s rule stressed
that “it is not difficult to see that the differences between groups (3)
and (4), as well as between (5) and (6), are rather by branch of the
economy than by class.” (Boyarskiy and Shusherin.)
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The census of 1959 used a still wider variety of “social groups” or
“categories of the population;” one table of the census, showing “the
division of the population by sources of income,” lists eleven categories,
as shown in Figure 3.

F1eure 3.—Social Groups by Source of Income—Ccnsus of 1959

(1) workers [rabochiye].
(2) employees [sluzhashchiyel—of state, public, and cooperative organiza-

tions and enterprises.

(3) persons hired by citizens’ collectives [e.g., by housing cooperatives].

(4) carpenters, stove-makers, and other craffsmen self-employed in construc-
tion and repairs [“craftsmen not In cooperatives”].

(5) collective farmers employed in the public economy. .

(6) family members of collective farmers, workers, and employees employed
on the [private] household farm.

(7) armed forces. .

(8) dependents—children, old people, housewives.

(9) pensioners.

(10) recipients of grants [students].

(11) employed [privately] on small private farms [also domestic help, self-
employed translators, secretaries, draftsmen, ete.].

Source : Adapted from TsSU, Itogi, 1962, pp. 96-97.

The program for the 1970 census basically provided for the same
classification. The need for a more refined scheme of social classifica-
tion than the official one appears in many contexts. In a volume
published by the Komsomol Central Committee in 1969 and based on
a conference on “Socialism and Youth,” held in 1967, it is argued :

The young people are not only an age-group and a demographic category, but
also a social [emphasis in the original] group, which has substantive special
features of its own. In accordance with the actual preservation of social and
class differences in socialist society, it is necessary to distinguish certain social
groups among the Soviet young people: working youth, kolkhoz youth, the young
intelligentsia students [!!], ete. . . . However, it is not such differences that,
first and foremost, characterize the youth of socialist society. Incomparably more
essential are those general traits which characterize Soviet youth as a whole,
which predetermine its unity and which allow one to speak about it as a uniform
social group. .

Yet, while advocating such a theory, the same publication heavily
attacks “bourgeois sociologists,” who substitute biological relations
[between generations] for class relations.” (Kogan, Molodezh, 1969.)
1t is further argued that “in order to master the mechanism of molding
the individual, it is necessary to study carefully the various groups,
‘subsystems, and structures, beginning with such wide ones as ‘a class,’
and ending with those in which the real life of the individual is directly
going on (the family, a production or study collective, etc.).”

The Komsomol volume, therefore, sets out a broader scheme of cri-
teria for group-differentiation in society (see Figure 4), than that
utilized by the official census.

Though much broader and more flexible than the official scheme,
these (Figure 4, for example) often still do not mention some social

- groups or categories of the population which are taboo to the regime—
e.g., the clergy of all religions, the semi-legal and illegal private en-
trepreneurs of all kinds (from the tolkach to the large-scale illegal
manufacturer and trader), the unemployed and criminals, the labor
camp population, etc. This is so despite the fact that some of these
“categories” of the population were very numerous—for example, dur-
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ing Stalin’s time—and still today are more numerous than some of the
officially recognized categories.

F1cURE 4—A General Scheme of Social Group Differentiation (Komsomol, 1969)

A generally accepted differentiation of [social]l groups is according to the
following socio-demographic characteristics: .

(1) by classes (the working class and the collective farm peasantry).

(2) by social status (working and non-working population, including:
intelligentsia working at enterprises, intelligentsia not at enterprises, em-
ployees who are non-specialists [white-collar], students, pensioners, house-
wives, ete.

(3) by the character of labor (physical and mental).

(4) by occupation * * * (within physical labor, for example: miners,
metal workers, chemical workers * * * construction workers, ete.; and in
mental work: state administrators, directors of enterprises, technical spe-
cialists at enterprises (‘ITR’), medical specialists * * *—altogether, with-
out further subdivision, more than forty [major socio-occupational] groups).

(5) by income (* * * in some official documents, for example, such cate-
gories appeared as highly paid persons and those with low pay ; it is obvious,
however, that in relation to this matter society is divided into a greater
number of groups). :

(8) by education (persons with higher * * * [to] less than primary
education).

(7) by residence (rural and urban population).

(8) by the type of urban settlement (in towns up to 5,000 inhabitants * ¢ *
inhabitants of non-industrial towns, of major industrial centers, etc.).

(9) by area of residence: (a) administrative area; e.g., in union-repub-
lies, autonomous republics, ete.; (b) geographic regions; the Center, the
Far North, Central Asia; and by economic-geographic regions; e.g., the
Urals Western Siberia, the Baltic area, * * * etc.

(10) by sex (men, women).

(11) by age.

(12) by family status.

Source : Kogan, Molodezh, 1969, pp. 53-55.

Though official theory recognizes the existence of two classes and the
intelligentsia in Soviet society, it stresses that they are not the old
&af.sses, but entirely new social groups such- as have never been seen

ore.

According to V. S. Semenov, for example, the U.S.S.R. now pos-
sesses a “socialist intelligentsia,” eighty to ninety percent of which had
its origins in the working class or the peasantry. The interests of this
new intelligentsia, moreover, are seen as being the same as those of
the classes which gave it birth. Not only the intelligentsia, but also
the working class is seen as being essentially different from such a
class elsewhere. Thus, Suslov can assert that the Soviet working class
does not contain the workers’ aristocracy and bureaucracy of former
times, that unemployed workers have ceased to exist, while the base
[of the working class] has been broadened to include women and rural
workers. ‘

The peasantry has likewise been transformed into an essentially new
class by virtue of the change from the private to the collective form,
and is now an ally of the working class (although the latter still
“leads” society). It is further asserted that the “private-ownership
psychology” of the peasantry has been overcome in favor of “collec-
tivism.” As a result of these changes:

‘The Soviet people are a social community hitherto unknown in history, with
a single social basis and unity of interest and aim. The workers and peasants are

special classes which have a single social basis—socialism. (Chesnokov, His-
torical Materialism.)



FIGURE 5.—THE OFFICIAL MODEL OF SOCIAL STRUCTURE IN THE U.S.S.R., SOVIET POPULATION BY SOCIAL GROUP, INCLUDING FAMILIES, 1913-70

[In percent]

S0CI0BCONOMIC BrOUP. - oo ceaaeaeaeoas 1913 1924 1928 1937 1939 1955 1956 1959 1961 1962 1963 1964 1965 1967 1968 1969 1970
Total population. ... 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Workers and employees. .. ______ .. ...._._... 17.0 14.8 17.6 45.7 50.2 58.3 59.5 68.3 71.8 73.6 74.3 75.1 75.4 77.3 7.7 78.4 80.0
Workers___ ... 14.0 8 12.0 M 325 [0} @ 482 8 8 é 8 ( 8 8 54.5 85.0
Employees®. ... iiieeeenn 3.0 1 3.6 0] 17.7 0] (0] 20.1 1 i 1 (0] 1 1 23.9 25.0
Collective farmers and cooperative artisans_...........___. 1.3 2.9 48.8 47.2 4.1 40.0  31.4 28.0 26.3 25.6 24.8 24.6 22.6 21.2 21.6 20.0
Individual peasants and independent artisans___. ._ 66.7 75.4 749 5.5 2.6 .5 .5 .3 .2 .1 .1 .1 .0 .03 .03 .30 .0
Bourgeoisie, landowners, merchants, and kulaks... 16.3 8.5 L
1 Notavailable. . Nar, khoz. 1961,{). 27. for 1962, Nar, khoz. 1962; for 1964, Nar. khoz. 1964, p. 33; for 1965, Nar. khoz
t Nonmanuals, intelligentsia in the broad sense. 1965, p. 42; for 967é Nar. khoz. 1967, p. 35; for 1968, Nar. khoz. 1968, p. 35; for 1969, Nar. khoz.
Sources: For 1913, 1939, 1959, 1970, Nar, khoz. 1970, p. 22; for 1924, 1937, 1963, Nar. khoz, 1963, p. 1969 P 30; and for 1570, Nar. khoz. 1970, p. 22,

28, for 1955, Nar. khoz. 1956, p. 19; for 1956, Dostizheniya Sovetskoi vlasti za 40 let, p. 11; for 1969.'

001
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On the other hand, however, Soviet official theorists argue that
“gocialism does not create new classes and social groups.” 1t seems
at first that there is a contradiction here. It may, however, be resolved
by pointing out that for Soviet theorists the word “new” acquires
two different meanings, depending upon the context. When arguing
that “socialism does not create new classes,” they refute arguments
such as the idea that “a new (managerial ruling) class” has appeared
in Soviet society, a class that did not exist at all before. When saying
that the Soviet peasantry or working class is “a new class,” they mean
that the old peasantry or working class have been so changed and
transformed that they have become “new.” In the latter case, “new”
relates to change in quality; in the first case, the meaning of new
is “newly born,” “that which had not previously existed.”

The official model of Soviet social structure can be presented in

a comprehensive table (see Figure 5).

" Whatever the case, it appears that these are new features in Soviet
social structure, different from those that existed hitherto. :

Empirical research reveals the existence of six major observable
and distinct social groups, as shown in Figure 6 below. The designa-
tion of these social groups follows closely the evidence from Soviet
material; though, og course, Soviet theorists do not regard “people
in authority and managers” as a separate social stratum and do not
call them collectively nachalniks. Four of these major social groups
discern features associated with social classes (the workers, collective
farmers, intelligentsia and the nachalniks). The white collar employees
and privately employed lack the necessary cohesion and consciousness
of belonging, to be regarded a class in their own right. They can be
considered as strata. Following these designations it is possible to
speak about “the nachalnik class” in the U.S.S.R. which monopolizes
the functions of management and decisionmaking.

F16URE 6.—The Siz Major Social Groups of Soviet Society

(1) workers (rabochiye)—manuals, producing goods and services outside the
kolkhoz.

(2) collective farmers (kolkhozniki)—members of collective farms, engaged
mostly in agricultural work and services supporting it.

(3) white-collar employees (sluzhashchiye)—non-manuals, in work which
does not require specialist education.

(4) intelligentsia—those occupied in mental work which requires specialist
(higher or secondary) training.

(5) nachalniks—those in positions of authority and management whose main
work is the control of men.

(6) privately employed—hired and self-employed people not receiving a salary
or wage in the public economy.

Apart from these six major groups, there are also intermediate
social strata : the sovkhoz workers, who display characteristics of both
workers and peasants (especially those who had been in kolkhozy
which were transformed into sovkhozy) ; the kolhoz intelligenisia, an
intermediary position between the two groups; the petty nachalniks,
who share certain features of the white-collar (or skilled) workers
and of the nachalniks. To some degree, it is possible to regard the
engineering-technical personnel (ITR) at the enterprises and the
worker-aristocracy (“worker-intellectuals”) as intermediary groups
between the intelligentsia and workers.
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As can be seen, in the designation of these major social groups, no
distinction is made between those linked with state-ownership and
those employed by public organizations or by the (formally) coopera-
tive sector. :

Such a distinction would be logical for a traditional Marxist who
regards relationship to property as ¢he basic determinant of social
status. Within the proposed scheme this relationship is one among
other equally important determinants. Of .the six major groups, only
the kolkhosniki and the privately employed have a 1-to-1 relation-
ship with a specific form of ownership. Yet, they are regarded as sep-
arate major social groups not only because of this,but because of other
related factors such as the attitude of the authorities toward this
group, the actual differences in personal status which stem from these
factors.”

Estimates of the size of the six major social groups and of some
of their subdivisions may be provided on the basis of the 1959 Census
and latest available data (see Figure 7).

FIGURE 7.—MAJOR SOCIAL GROUPS IN SOVIET SOCIETY

[Statistical estimates]

1959 . 1970
In minutes Percent (percent)
(1) Nachalniks_ . . .. 2.25 2.0 2.8
(2) Intelligentsia . . ... _______________________ 10.00 9.0 12.6
(3) White-collar employees (service and technical employees)__ 7.28 6.5 9.6
(8) Workers. __ .. el 48.20 44.5 55.0
Includin%‘:
(a) Highly skilfed_.____________ . .. ... 5.00 4.5 5.8
(b) Skilled 20.00 18.5 22.8
23.20 215 26.7
(5) Kolkhoz peasants__ . . o 31. 40 28.0 20.0
{ncluding:
(a) %\dministrative staff and intelligentsia 2.25 2.0 1.43
(b) Equipment operators and skilled._ . 3.50 3.0 2.15
(c) Unskilled 25.65 23.0 16.42
. Subtotal, officially employed__________________._____ 99.13 90.0 100.00
(8) Employed privately... ... . .. ... . 111 1T°- 11.16 100 ...
Including: '
(a) Individual peasants _.__._________ . ... ____ ... B
(b) “Members of families of kolkhozniki and of workers
and clerks employedin auxiliary private economy"'______ 9.86 .. e .
(c) Others (estimate)___.__.________ ... . ___l_._.._. 100 ..
Total labor force—official and unofficial._._.._______ 110.29 100.0 ... .........

Note: Percentages are rounded. Data for 1970 are basad on Nar. khoz. 1970, p. 22 and broken down into subdivisions
on the assumption that the percentages remained the same as in 1959 (there are o percentage data for 1970). Actually,
some changes occurred, e.g., the percentage of skilled in all categories has risen. ’

Sources: A. Amvrosov, [zvestia, Aug. 11, 1967, p. 3; A. Zvorykin, Vop. ekon., Getober 1961, p, 26; Nar. khoz., 1960, p.
37;V.S. Semenov, vop. fil., No. 9, 1965, p. 144; Spravachnik partiinogo rabotnika, 1960, pp. 808-809.

B. The Dissenter’s Views on Soviet Society

Many of the basic sociological themes have reappeared in contem-
porary dissent literature. In the same way that the earlier writers
had a distinct vision of what they thought was happening to Soviet
society, present-day dissenters also provide a more or less distinct
set of images,
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While somewhat diverse in its social and intellectual origins, in
points of departure, and in ideological orientation, this literature of
dissent appears to accept a number of common assumptions which
can be outlined as follows.

1. THE RULING GROUP

There is a ruling class or stratum, the core of which is the Party
apparat or the nomenklatura.

This ruling group enjoys immense privileges at the expense of the
people as a whole, in complete contradiction of everything that Com-
munist ideology and that of the Bolshevik Revolution professed.

Some regard this situation as unique to the U.S.S.R. and believe
that it can be solved by simply introducing full democratic rights (the
Program of the Democrats). Others regard the existence of a privi-
leged stratum as normal and comparable to other highly industrial
~ societies where, despite democratic rights, a privileged minority rules
(Sakharov). Still others regard the existence of a strong centralized
state power, and a privileged group exercising it, as a positive and
necessary part of a long-standing Russian tradition (“the national-
ists”). But all agree that it exists.

The far-reaching political controls and suppression by the ruling
roup are interpreted as a means for defending its power and privi-
eges. Thus, a basic clash of interests exists between this group and

the rest of the population.

2. BASIC SOCIAL STRUCTURE

The basic ideas of the dissenters on Soviet social structure suffer
from a lack of sociological sophistication, which, understandably, has
been customary in Soviet society. Many of the basic concepts of So-
viet Marxism are accepted. Apart from the “ruling group,”’ usually
three large social units (classes) are delineated: the intelligentsia,
workers, and peasants. : _

In conjunction with their acceptance of the concept of the Soviet
ruling class, the dissenters argue that it has created for itself addi-
tional bases among the other social groups through privileges accorded
to parts of the intelligentsia and working class.

3. THE INTELLIGENTSIA

Most—but not all—of the dissenters look toward the intelligentsia
as the only possible social force which can bring about a positive trans-
formation of Soviet society. The nationalists scorn its “naive-liberal”
members. Amalrik regards it as a Soviet “middle class.” However,
his criticism of it reveals his departure from any concept of middle
class accepted in the West. And only Amalrik, as the most “Western-
ized” writer among the dissenters, when writing mostly for Western-
ers, uses this concept. ‘

"The intelligentsia, however, is of a dual character, since many of its
members are accorded special privileges by the ruling group and be-
cause many have acquired the mentality of state employees (civil
servants).
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4. THE WORKERS AND PEASANTS

The workers are denied any real part in decision-making, either in
the country or in the factory. A labor aristocracy has'developed which
enjoys privileges and supports the existing system.

Many of the workers are uprooted peasants, alien to their new urban
environment, unable to develop their true personalities.

The peasantry is the most exploited and discriminated against social
group. It has served as an “internal colony” of sorts. Interestingly,
none of the aforementioned authors mentions a peasant aristocracy
under the Soviet system.

5. THE FORCED LABOR POPULATION

Today the forced labor population is not of a considerable dimen-
sion. It embraces only some tens, perhaps hundreds, of thousands. In
Stalin’s time its numbers were counted in many millions. The basic
structure of this population seems to remain the same and is of great
interest to the sociologist.

According to labor camp literature, this unique population has a
stratification system of its own, in which—to a greater extent than is
the case “outside”—political determinants such as the attitudes of the
central authorities, and the ways of the local camp administration, are
of decisive importance. Far from being a homogenous social group of
atomized individuals, the prison population has a hierarchical struc-
ture of its own, some unusual group structures such as differentiation
by the type of camp, the gang, and a wide social diversification along
the lines of relative “wealth,” type of “sentence,” camp-position, eth-
nic origin, occupation, and so forth.

Such are the general assumptions which underlie much of the sam-
tzdot materials. For the most part, however, there has been little at-
tempt to make a sustained and systematic analysis of Soviet society,
many of the writers making only fragmentary asides. The major ex-

_ception to this rule has been the work of the so-called “constitutional
democrats,” particularly in their two programmatic documents, the
Program of 1969 and the Memorandum of 1970. Of the two, the latter
provides the most explicit social analysis to be found in samizdat.

C. Toward Classless or Elitist Society

One of the several possible schemes we could use to represent the
stratification of Soviet society is the hierarchical which utilizes such
criteria as income, status, education, and life style. Such a model clas-
sifies people occupying similar positions on a vertical scale into com-
mon groups (e.g., the middle class, the elite) regardless of such dimen-
sions as relationship to authority (power) or ownership of property.
For example, in the upper-middle class it would include : doctors, lower
Party officers, highly skilled workers, managers of medium-size col-
lective farms, some groups of professionals, rich private operators,

~managers of medium-size industries, and so on—provided they occupy

a similar position in regard to the selected criteria. Sometimes Soviet
sociologists use this kind of model to study the population of a given
locality. M. V. Timyashevskaya evolved such a classification of social
groups for Akademgorodok, the science town near Novosibirsk (see
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Figure 8}. When this method is a%plied to Soviet society as a whole,
the result may look like the hierarchical-stratification model presented
in Figure 9.

FIGURE 8.—SCHEMATIC CLASSIFICATION OF SOCIAL GROUPS IN AKADEMGORODOK
SPHERES OF ACTIVITY AND THEIR RELATIONSHIPS (IN PERCENT)

Health services, ed-
Social groups and their Science, Construction, Services, ucation, state ap-
relationships (in percent) 51.5 percent 28.4 percent 12.3 percent - parat 7.8 percent

Group 1: 10.5 percent (top managers Director$ on insti- Directors of trusts, Chief of workers’ Directors of insti-

and specialists). tutes, scientific enterprises; supply depart- tutions, school
institutions and  leading de- ment. directors, hos-
subdivisions; signers, chief pital directors,
senior scientific specialists. chief physicians,
associates. - leading Party
personnel.

Group 11: 47.1 percent (middle-level Junior scientific Chiefs of shops Heads of stores,  Physicians, teach-
managers and specialists). associates; sen-  and sections; ateliers, hotels; ers, jurists,

ior teachers; engineering- chief special- heads of insti-
engineers of re- technical per- ists of service tutions, book-

iefrch insti- sonnel. enterprises. keeper, etc,
utes.

Group 111: 22.4 percent (lower special- Technicians; sen- Middle-level tech- Salaried employ-  Senior nurses; _
ists, white-collar employees, and  ior laboratory nical personnel, ees; senior nurses; (vospi-
workers). workers; and foremen, wage- sales-persons; tateli).

laboratory earners. sales persons;

workers. receptionists;
communications
personnel. X X

Group 1V: 20.0 percent (low-skill Junior ser . ice Junior service Junior service Junior service
white-collar employees and work- personnel; low- personnel; low- personnel; low- personnel; low-
ers). skill wage- skitl wage- skill wage- skill wage-

earners. earners. earners. earners.

Source: M. V, Timyashevskaya, “O nekotorykh sotsial’nykh posledstviyakh gradostroitei'nogo eksperimenta,” in
Yanitsky, Urbanizatsiya, 1970, p.y 286. i L p y g K ’

F16URE 9.—Hierarchical-Stratification Model (an ezample)

I. The Blite (upper class)

1. Top “nachalnik’” group.
2. Cultural and scientific elite.

II. Secondary Elite (lower upper-class)

1. Secondary central and top provincial nachalniks.
2, Middle-level intelligentsia.
3. Top private operators.

II11. Upper-middle Olass

1. Middle nachalnik stratum.
2. Middle-level intelligentsia.
3. Top management and specialists in collective farms.
4. Middle stratum in private sector.
5. Workers “aristocracy”.
IV. Middie Class
1. Petty nachalnik group.
2. Lower intelligentsia.
3. Highly qualified workers.
4. Secondary collective farm management and rich kolkhozniki.
5, Top white-collar employees.
6. Private artisans, small merchants.

V. The Working Classes
1. Ordinary workers.
2. Ordinary white-collar employees.
8. Middle-level collective farmers. .
4. Lower groups in private sector (working on the subsidiary plots, low-
earning craftsmen, privately hired workers).
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V1. The Poor Classes
1. Minimum-wage laborers.
2. Poorly paid white-collar employees.
3. Poor collective farmers (in poor kolkhozy,; without cow, orchard, plot).
4. Others: families without breadwinners, low-income pensioners.
NoTp.—~—Groups have been placed in terms of high to low by Income, educatlion, prestige,
and life style. This table 18 from a paIper prepared by Z. Katz for a class at Harvard Uni-

versity (1970, unpublished). See K. Widekin in Ost Europa, 1965, no. 5, who divides
Soviet society into four main categories: upper, upper-middle, lower-middle, and lower.

F1eUure 10.—Political Stratification in Soviet Society (based on the Party-
member/non-member division)
1. Party members:
(a) central leadership
(b) republic and regional leadership
(e¢) middle leadership (provinecial and district level)
(d) lower leadership (primary Party organizations)
(e) Party activists
(f) ordinary members
. (g) candidates for membership
2. Members of the Communist Youth League (Komsomol) :
(a) in leadership positions
{b) Komsomol activists
(¢) ordinary members
8. Non-Party members :
(a) in responsible positions .
(b) in influential positions (sclientists, writers, professionls)
(c) members of elective bodies
(d) non-Party activists
(e) ordinary citizens :
4. Special category : politically repressed (prisoners, non-prison un-persons, ete.)
Source: Cf. Avtorkhanov. The Communist Party Apparatus (Chicago: Henry Regnery
Co., 1966) ; . Achimow, Die Macht in Hintergrund (Grenchen/Ulm : Spaten Verlag, 1950).
This table was prepared by Z. Katz for a class at Harvard University (1970, unpublished).
Also, parts of the Harvard Project on Soviet Soclety analyzed the Soviet population in

terms of the Party/non-Party cleavage. See Bauer et al., The Soviet System, 1956 and
Inkeles and Bauer, The Soviet Oitizen, 1959.

Another possible scheme to be considered is the political stratifica-
tion model which is primarily based on relationships to political power.
In regard to the Soviet Union such models often revolve around the
Communist Party. The basic division of the population may then be
arranged as shown in Figure 10. This model supposedly portrays the
basic dispersal of political power in Soviet society. Only some overall
data on total membership and the membership of some Party bodies
are available. Some rough approximations may be possible, but the
margin of error would be considerable. Stephen Rapawy estimates
Soviet civilian full-time Party employment (including those in eco-
nomic organizations) as follows:

1980 383, 000
1964 ______ e 409, 000
1969 ___ —_ ——- 492,000

whereas Fainsod gave two divergent estimates for 1961—100,000 and
150,000-200,000. These divergencies may have been the result of dif-
ferent definitions and methodology (e.g., referring to responsibie offi-
cia}mlls i)n one case and to a wider category of Party employe:ss in the
other.

Though Party membership is, as a rule, mandatory for any position
of responsible management, there are exceptions. A number of non-
Party members do, in fact, occupy various responsible positions.
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FIGURE 11.—COMPOSITION OF PARTY MEMBERS/SALARIED EMPLOYEES BY KIND OF WORK, 1956-71
[As of January 1, in percent]

Kind of work 1956 1961 1971

Total number of communists, salaried employees__...___.__. eaaaan 100.0 100.0 100.0
Directors of organizations, institutions, enterprises, construction sites

State farms and their structural subdivisions (nachalniks)_._.__.. P 14.0 10.4 8.2
Engineering, technical personnel, agricultural specialists (technical

intelligentsia).._. .. .....__.___ ot e 18.2 26.4 3.7
Scientific personnel, teachers, physicians, writers, and artists (creative

intelligentsia) .. et 18.9 21.3 23.5

Others (not identified, residual)..________ .. . .. ... ... 46.9 41.9 30.6

Source: Petrovichev, “'Partiinoye,” 1971, p. 65.

FIGURE 12.—COMPOSITE PROFILE OF NACHALN!KS IN THE 5 SAMPLES

Unweighted
. arithmetic
Item and indicator Leningrad Kazan Pskov Menzelinsk Al'met’yevsk mean
1 Party membership (percent)..._. 54.5 61.3 65.5 54.5 §5.5 58.0
2 Voluntary social activities (per-
[:110 4 T, 84,2 93.5 ® 100.0 ® 92.5
3 Reading newspapers regularly
(Percent) .. _..oooeocaee 85.4 93.5 @) (’; (‘; 89.5
4 Reading no fiction (percent)...... 1.3 ® 3.4 ¢ [d 5.3
5 Average housing space per capita .
(square meter)... . _.oooooo.. 7.0 7.8 6.7 Q) S) 7.1
6 Average size of family (persons).. 3.2 3.6 (O] Q) ) 3.4
7 Average monthly pay (rubles).... 172.9 164.3 ) 141.8 178.3 164.3
8 Average monthlyi ncome per cap-
ita (rubles)._....__...._.____ 2711 1741 @) o - 72.6
9 Have friends among workers and .
peasants (percent).. e 22.4 21.5 10.0 (O] (0] 17.8
10 Notofworkers’ orpeasa gin .
(pareemt).e e oo een 36.7 37.6 (0] (0 ® 3.1
11 Spouse, professional or white-
coltat (percent)........... aen 65.0 63.0 ) (O] 0] 64.0
12 Children, professional, white-
collar, or students (p2rcent).... 81.0 ) (13 (18 ) 87.0
13 Average age (Years). ..coeceeenn 41.8 39.1 37, 37. 35.9 38.3
14 Work seniority (years)... - 20.1 18-19 18-19 18-19 18-19 19.0
15 Average edu:ation (years)........ 13.6 12.9 (O] 12.2 12,9 12.9
t No data,
'?;rgglar to other data in same category (column).
€1967,

Source: Massachusetts Institute of Technology. Center for International Studies, “Urban and Rural Nachalniks—A
Profile.”” Project on Sociology of Soviet Audiences. September 1972, p. 2.

Among the features by which class may be defined are: (1) rela-
tionship to the social system (function), (2) relationship to resources
(ownership), (3) to income, (4) to power, and (5) to education.

1. RELATIONSHIP TO THE SOCIAL SYSTEM (FUNCTION)

The term function is used in a common-sense fashion, though its
meaning is not far from that of the structural functional school. Func-
tion relates to the actual main life activity of the members of a class
and to the role the class as a whole plays within the given social system.
There is, however, no single set of functions which invariably'is the
basis for the emergence of a social class in any society. Rather, the
situation varies in different societies and at different points of their
development. For example, in all societies there is some group of
people whose main life activity is to attend to the religious-ideological
needs of the members of that society. In certaln societies this
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group becomes a large, wealthy, distinct, and structured group with
an esprit d’corps of its own. It is a major force in the non-ideological
areas of life in the community and has distinct institutional and self-
perpetuating mechanisms of its own. In short, it is a social class. In
other societies, it is only a minor subgroup within a larger social class.
The same may be said about such groups as craftsmen, merchants,
farmers, political bureaucrats, slaves, and so on.

Under Soviet conditions, the production of material goods (part
of the adaptive function in Parsons’ terms) is not the basis for one
social class but rather a field in which a few classes and intermediary
strata are involved. On the other hand, the ideological or defense
functions, which in many a society have been the basis for the emer-
gence of fully fledged large social classes, have created only subgroups:
one stratum (the military) and one rather weak group (the ideological
apparat of the Party) within the top social class.

2. RELATIONSHIP TO RESOURCES (OWNERSHIP)

It is not the formal title of ownership but the actual relationship to
all resources (i.e., things that meet the needs of the population of
which property is only one instance), the actual control of resources,
that can be of crucial importance in determining social relations.
Formal ownership remains of decisive importance where it is con-
nected with an actual degree of control, and also where it bestows
other things beyond this control such as social prestige. income, power,
and influence. Where it is not correlated with these, it is actual control
that is decisive. This is especially so under Soviet conditions.

Until recently, this problem was taboo in Soviet literature. It is now
being raised by some of the bolder social scientists in the U.S.S.R.
Arutyunyan argues that there is a need for “a sober appraisal of the
social significance of property and of its role in the system of stratifi-
cation-determining factors.” He sees three functions as relating to
property-—‘ownership,” “control” [rasporyazheniye], and “utiliza-
tion.” And, although all citizens in a socialist country are equally
owners of nationalized property, he claims “they enter into differen-
tiated relationships in regard to utilization and control of property.
In socialist society, the three functions do not usually coincide. Col-
lectives and individuals who do not own the particular public prop-
erty individually actually control and utilize it. They act as ‘func-
tionaries’ or ‘agents’ of the public property.” In this connection, “the
central problem is the division of powers and rights inside the collec-
tive, i.e., between its members. In other words, it is necessary to
clarify how the utilization of certain property is actually conducted
within the system.”

Quoting Lenin’s famous dictum that “each cook will rule,” Arut-
yunyan warns that this should not be taken literally. Such a rule by
all “will be possible only when the population is highly educated and
has had a rich social experience.” As long as this is not the case, “the
function of control is executed by administrators who are especially
designated and professionally trained for this purpose.” The complex
relationships to property in a socialist society are also discussed by a
number of other Soviet authors,
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3. RELATIONSHIP TO INCOME

The factor which, for brevity, we usually call “income” encompasses
(in Soviet society as in any other) both formal and informal income,
as well as all kinds of material benefits, rewards, services, and privi-
leges. The non-formal material benefits which come with certain posi-
tions in Soviety society have had an especially decisive impact upon
the actual standard of living (and social status) during times of crisis
and shortages as a result of centralized allocation of scarce resources.
This fact makes it more difficult to gauge income since data on in-
formal prerequisites are difficult to find. ‘

Though in some ways closely related to each other, these first three
characteristics—functions in society, relationship to property, and
income—are of course conceptualized as separate dimensions. There
are often large-scale incongruences between them, and it is impossible
to take one of them as an index for the others. For example, people
who have no direct relationship to property may have a very high
income; or those who fulfill a highly decisive function in society may
have a relatively low income and no property and so forth.

A TU.N. source provides figures for the differences in wages between
workers, specialists, and administrative and clerical personnel in the
U.S.S.R. (see Figure 13). _ .

According to these data the initial large gap between the earnings
of these groups has been considerably narrowed. In 1932 the workers
earned 2.6 times less than the specialists, and in 1964 only 1.5 times
less. Whereas in 1932 the administrative and clerical personnel earned
150 percent of the average earnings of workers, in 1964 their income
decreased to 84 percent.

FIGURE 13.—THE DIFFERENCE BETWEEN MONTHLY EARNINGS OF WORKERS, ITR ! AND ADMINISTRATIVE-CLERICAL
PERSONNEL, 1932-64

[Workers' earnings=100]

Engineering Administra-
an

tive and

Manual technical clerical

Year workers personnel personnel
100 262 150

100 236 126

100 210 109

100 175 93

1 165 88

100 151 80

100 144 84

LITR i and technicians. See Katz, ‘‘Debate,” 1971, pp. 72-73.

NOTE.—Such U.N. tables are basically compiled according to data supplied bl the respective governments. An additional
analysis is necessary to bring out the meaning of these figures. For example, the category of ‘administrative and clerical
personnel”’ includes great numbers of ordinary clerks who are very poorly paid as weﬁ as the top Soviet managers, whose
total salaries are many times higher than the workers. In a private communication to this writer, a foremost Western
specialist expressed his conviction that these figures apply to industrial-production personne! only (people employedfin
the basic activities of industrial enterprises).

S‘glince: U.N. Department of Economic and Social Affairs, 1967 Report on the World Situation (New York: U.N., 1969)
p.191.

Soviet and Western specialists alike agree that since 1953 a series
of measures, undertaken by the government for the equalization of
income, have narrowed the immense disparities created during the
Stalinist period. Writing in 1963, M. Yanowitch called this process
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“an income revolution.” Janet Chapman thought it “quite plausible”
that the decile ratio for the earnings of industrial workers decreased
from 3.38 in 1956 to less than 2.8 in 1961 as a result of a major wage
reform. After reviewing the opinion of these writers, Kirsch largely
agreed with them in his “Soviet Wages,” (1972). He added that the
latest measures announced at the XXIV Party Congress in 1971 (e.g.,
raising the minimum wage to 70 rubles per month in 1972-74) “indi-
cate that Yanowitch’s phrase has a new appropriateness for industrial
workers and'even more so for total employed personnel.”

However, this process is only one aspect of the complex picture of
income differentiation in the U.S.S.R. Much of the data scattered
throughout the Soviet economic and sociological literature provide
evidence that despite the partial equalization process, income differ-
entiation remains very pronounced indeed.

Citing results from a detailed study of family budgets in “one
(unspecified) region of the country,” Korzhenevskiy provides the data
in Figure 14. '

FIGURE 14.—Members of Families of Workers and Employees by Annual Income

Annual income in rubles per person : Percentage of total

Less than 600 32.6
601-900 31.2
901-1,200 17,7
1,201-1,500 9.1
1,501-1,200 7.1
More than 2,100. 2.3

Source : Korzhenevskly, Osnovnyye, 1971, p. 112,

From the information in Figure 13, it appears that about one-third
of the non-kolkhoz population in this region had less than 50 rubles
per month (600 per year) which is regarded by Soviet specialists as
the basic living minimum. In Western terms, these people are below
the poverty level. Almost another third (81.2 percent) earned only
slightly above that level (between 50 and 75 rubles per month). One -
tenth (9.4 percent) earned more than 125 rubles per month per per-
son. The span between the lowest and the highest incomes (600 and
2100) is 1:3.5. Since the income of the kolkhoz population is ordinarily
lower than that of the “workers and employees,” the poverty group
within it must be even greater.

A Leningrad survey (1962-1963) of 10,000 workers showed that
over 40 percent of their families had less than 50 rubles per capita per
month. A survey of coal miners in the Kemerovo area in 1967 found

- only 5 percent of their families below the 50 ruble mark; but miners
are a highly paid group in the U.S.S.R. A Soviet economist S. P.
Figurnov, writing in 1962, indicated that over 30 percent of the
workers and employees were poor by Soviet standards. P. Wiles cited
the same percentage for 1966. A. Sakharov also wrote that “40 percent
of the Soviet population is in difficult economic circumstances.”

~ . Soviet specialists (e.g., Sarkisyan and Kuznetsova) have designated
the sum of fifty rubles as the “minimal budget” necessary for the basic

needs per person of a non-kolkhoz family in the mid-sixties. The new

Soviet five-year plan envisages special welfare payments and other

benefits to children in families whose income is below this level, thus
giving “official recognition” to the poverty estimates. This is planned,

‘however, only for the mid-seventies. Though most prices in the
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U.S.S.R. are stable, a degree of inflation has to be taken into account.
Moreover, by then the minimum will have also moved higher for social
reasons (rise in needs, aspirations, general standards). It appears
that government measures dealing with poverty in the US.S.R. are
by no means rapid or prodigious.

Soviet sources also spell out the differences in income between vari-
ous socio-occupational groups, including the managers as a separate
category (see Figure 15).

FIGURE 15.—SURVEY OF INCOME DIFFERENTIATION BY CATEGORY OF EMPLOYMENT, 196768

{1n rubles, in rank order]

A. Average B. Average monthly

Category of employment monthly wages  per capita income
1. Salaried employ gaged in 169 81
2. Highly skilled wage earners_ .. ... _.......... 144 72
3. Engineering-technical personnel and other special
ductions sphere 117 78
4, Skilled wage earners___..__.__.. 111 69
5. Teachers, scientists, medical and o
duction sphere. .. _...__..._. 110 81
6. Salaried employees without specialized 84 - 66
7. Unskilled and low-skilled wage earners. 74 62

Note.—As can be seen, this is not a comprehensi ve table, e.g., it does not include kolkhozniki. Managers are on top, both
by average monthly income (A) and by income per capita (B). Highly skilled wage earners are second by A, but only in
4th place by B. Specialists in the nonproduction sphere rank second for B (actually, the same as salaried employees in
managerial posts), though they are 5th by A. White-collar workers and unskilled wage earners occupy on both counts 6th
and 7th places respectively. The income of the managerial employees is about 2.3 times higher than that of the unskilled
and low-skilled wage earners. The difference per capital between these 2 categories goes down to 1.3,

Source: Gordon and Klopov, ‘‘Nekotoryye,'* 1970, p. 192.

"Data on income differentiation by social group is found in Arut-
yunyan’s latest book which is based on sociological surveys of several
regions of the U.S.S.R. (see Figure 16).

FIGURE 16.—AVERAGE MONTHLY WAGE IN KOLKHOZY, SOVKHOZY AND INDUSTRY

{in rubles}

Year A, Kolkhozy  B. Sovkhozy C. Industry
12 22 kL)

17 38 70

25 a7 78

28 54 91

38 67 98

63 82 112

66 92 122

175 () 133

193 ) 8172

1 Projection in the 1971-75 5 year plan.
2 No data.
3 Estimate based on the 5 year plan data,

Source: Arutyunyan, Sotsial’nava, 1971, p. 114, and Gosplan SSSR, Gosudarstvennyy pyatiletniy plan razvitiya narodnogo
lfg%yaistsva SSSR na 1971-75 gody, (Moscow: fzd. polit. lit., 1971) . 282; Nar. khoz., 1970, p. 519; Pravda, Feb. 14,
s P9

The ratio between columns A and C in Figure 16 reached its cul-
mination in 1950, at the level of 14, stood at 1:3 in 1963, and decreased
to 1:2 in 1968. It will decrease somewhat beneath this ratio by 1975
if the Five Year Plan projections hold. But, it will remain very
significant. Yet. as Arutyunyan indicates, this is not the overall picture.
1t changes differentially with occupational standing. The greatest

26-150 O - 74 - 8
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difference between agricultural and industrial workers lies at the level
of unskilled labor. The variations in the income of highly qualified
specialists are only marginal. Yet, even in regard to pensions and
other social benefits, the overall difference is considerable. In 1968 it
amounted to 525 rubles yearly per industrial worker, but the average
per citizen was 232 rubles. K olkhoz members must have received even
less than that, and very much less than industrial workers. )

There is considerable income differentiation according to region
(republic) though this has also diminished in the post-Stalin period.
In 1953 the pay for a workday in a Lithuanian K olkhez was only about
one-third of that in a Georglan or Turkmenian kolkhoz. By 1968 the
ratio between the lowest average wage for a workday (in Byelorussia)
and the highest (in Estonia) decreased to 1:1.8. _

Besides average wage, considerable differences have remained. In
1967, the variance between the monthly income of a low-skilled
kolkhoznik in the Tatar republic (30.6 rubles) and a highly qualified
kolkhoz specialist or manager in the wealthier Krasnodar territory
was 1:4.4.

A recent article by Hedrick Smith in the New York Times reported
that directors and top academicians living and working in Akadem-
gorodok (Science Town) near Novosibirsk earn more than .1,000
rubles monthly, which would amount to more than 12,000 yearly. At
present, the official Soviet minimum wage is 60 rubles a month. The
ratio between the minimum and these academicians’ salaries is 1:16.5.

As for non-monetary income, benefits, and privileges, some informa-
tion may be gained by examining the dispersion of certain high-cost
durable goods (see Figure 17). Arutyunyan also supplies data on
this subject. In his samples the percentage of top specialists and man-
agers who have a television set is about double that of low-skilled
workers. The percentage of kolkhozniki having television is consider-
ably Jower than that of sovkhozniki, or state-employed farm workers.

Althongh a series of measures has worked toward income equaliza-
tion in the post-Stalin period, mention should be made of several
factors which have had an opposite impact. The post-Stalin period was
the first without major catastrophic upheavals in Soviet history. The
social structure has not been disrupted. Under these conditions. perhaps
for the first time since the Revolution, there has been the possibility of
an interrupted accumulation of material assets by the elite groups and
of intergenerational transfer of such amassed wealth. Such wealth
may seem puny by Western standards, but under Soviet conditions, it
can be regarded as immense riches.

The Brezhnev-Kosygin administration, in contradistinction to
Khrushchev’s, provides various high-cost material incentives to those
who can afford them (or gain access to them) : private cars, Imported
goods, tourist trips abroad, luxurious entertainment facilities at home,
condominium (cooperative) flats, high-cost modern services (restau.
rants, hotels). Available now only to a small minority, such items
become a mark of status, a Soviet equivalent of conspicuous consump-
tion. The present administration stopped the Khrushchev campaigns
against dachas, private subsidiary agriculture, and *economic crimes.”
Some measures such as the economic reform, incentives for technolog-
ical progress, the campaign for improved business management,
the creation of trusts and firms, as well as the “Shchekino experi-
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ment,” the new policies in regard to agriculture, apparently reinforce
income differentials, benefiting first and foremost those who already
have high incomes and better work conditions. :

FIGURE 17.—-LEVEL OF SUPPLY OF CULTURAL AND PERSONAL GOODS TO THE POPULATION OF AKADEMGORODOK,
BY BASIC SOCIAL GROUP

[In percent]

Commodity ~ Group | Group 11 Group 111 Group IV

1. Radio 1eCeiver_ oo e oo o ccaicaccacaana 100 96 91 87
2. Sewing machine.__..... R 75 80 90 80
3. Washing machine_.._..._. 90 75 88 75
4. Refrigerator___.____....__ 85 78 65 52
5. Televisionset______..__._ 68 60 65 80
6. Library (over 100 books). ... oo oo.... 90 80 38 25
7. Bicycle, motorcycie, or motor scooter. 50 42 70 . 40
8. Vacuum cleaner___________.__.___ 68 34 30, 10
9. Piano, accordian_....... 45 30 20 8
10. Car or motor boat. ... . ieiaaeao 22 10 8 8

Note: For a description of each group, see Figure 8 on page 32. As can be seen, the difference between the highes}
(group 1) and the lowest (group V) amounts to 7:1 for vacuum cleaners, 5.5:1 in regard to piano/accordion, 2.7:1 for car ot
motorboat, 3.6:1, library, and 1.7:1, refrigerators. Surprisingly, the differences for other items such as washing machines
and radio receivers are not great; and regarding television sets and sewing machines, group IV even holds an advantage
(nothing can be learned from the category formulated ‘“‘bicycle, motorcycle * * *'*). However, this is Akademogrodok,
a “‘science town,”” famous all over the USSR. The situation here need not be representative of other parts of the country.

Source: Timyashevskaya, “‘O nekotorykh,” 1970, p. 287.

To arrive at a full evaluation of the direction of income differen-
tiation in the U.S.S.R. some additional matters must be examined ; for
instance, the relationship between the minimum wage and average
wage. Though the minimnm wage has been raised from 12 rubles in
the middle 1930’s to 60 rubles for the present, it only rose from 40
percent of the average wage to 48 percent at present. There must have
been some rise at the higher income levels or a horizontal extension
of the highly paid categories to account for it. Whichever the case,
this factor counterbalances the equalization trend to some degree.

Apart from the amount of income, the source or form of income may
also be important, especially as some kind of manifestation of the
class situation of an individual or group. This was stressed by Marx
who regarded the differences between land-rent, profit, and wages as
the hallmark of differences between the three major Western Enropean
classes of his time. He stressed that classes differ not only by the di-
mensions of but also by the mode of acquiring a share of social wealth.
In the U.S.S.R., for many years, kolkhozniki received most of their
remuneration for work in kind, from the share of the production left
for this purpose after all other obligations had been met. However,
in the same kolkhoz the chairman and a number of top managers and
specialists received a steady cash salary, which was primarily related
to fulfilling and overfulfilling the state delivery quotas. Outside agri-
culture, workers usually receive wages, and non-manuals receive a
salary. However, special categories of Party officials, managers, and
security officers received, over a period of many years, additional
specizl payments from the Central Committee (“the blue envelopes”),
as well as special allocations of scarce goods and access to services in
closed institutions. Perhaps, such a form of special income could be
taken as an outward manifestation of belonging to the top layer of
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the ruling elite. According to Roy Medvedev the well-known
dissenter, “there are in the U.S.S.R. about 13,000 millionaires, i.e.,
top bosses whose bank accounts amount to seven digit sums.” Another
index is the “personal pension.” Instead of the ordinary pension given
to all Soviet citizens, which is limited by law to not more than 120
Tubles per month, members of the elite and their families are often
granted a “personal pension.” It may also be given to a widow
and to children until completion of their studies. This kind of pen-
sion is not limited to 120 rubles.

4. RELATIONSHIP TO POWER

The relationship with the polity is no doubt a crucial determinant
of class stratification and a powerful influence upon the place of a
group within the social hierarchy. The usual interpretation of this
factor is in terms of participation or decision-making in the activities
of the political system, or in terms of the control that a social group
has over political power. :

In regard to a socialist country (and, perhaps, to any modern so-
ciety) this approach fails to include a number of important aspects.
One of these relates to what may be called “industrial democracy”
(participation in decision-making at the place of employment) ; the
other concerns the stratification-determining powers of the modern
state. We have dealt above with participation in terms of the control
of property as one aspect of the relationship to resources. But, in a
Soviet-type system where the state concentrates the management of
almost all economic life in its hands, participation in decision-making
at an individual’s place of employment is as important an aspect of
relationship to power as any.

It is a measure of the progress made by social science in the Soviet
Union that data are now available on responses to such questions as
“Do you feel you are an owner of the enterprise you work in?” and
“To what degree do you feel you have an influence on matters within
your work-collective ?”

Similar results were obtained for other regions. Further studies
have shown that the percentage of those who do not feel they have any
influence is highest among the uneducated, whereas all the managers
felt that they did have such an influence. The implications of the table
are highly significant, especially in the Soviet context. Official form-
ula asserts that every citizen in the U.S.S.R. is an equal owner of all na-
tional property and that every working person actually participates
in its management. Therefore, there can be no alienation among Soviet
citizens. Hitherto, there were no data reflecting the actual situation.
Figure 18 gives an instance where the majority of the working people
felt that they had no influence on decision-making in their collectives;
among the low-skilled workers more than two-thirds felt this to be
true. Data on dissatisfaction with work, also totally unavailable until
recently, show a similar pattern. The highest level of dissatisfaction
is found among the low-skilled and the lowest among the high-level
managers and specialists. There certainly is a basis for widespread
alienation in Soviet society.
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FIGURE 18.—PERCENTAGE OF PERSONS EMPLOYED IN RURAL KRASNODAR TERRITORY WHO FEEL THEY HAVE
NO INFLUENCE ON DECISIONMAKING WITHIN THEIR WORK-COLLECTIVES

Other

Social group Kolkhoz Sovkhoz enterprises Totat
High-level managers and specialists 10 9 Q) 9
Middle-level managers and specialists 28 18 24 21
White-collar workers.. . 48 33 50 A4
Equipment operators_ . 45 61 32 50
Skilled manual workers_ 48 66 67 55
Low-skilled and unskilled manuals 59 74 67 65

Total o oo e mene 53 66 43 57

1 No data.
Source: Arutyunyan, Sotsial’naya, 1971, p. 108.

As mentioned above, the traditional approach to relationship with
the polity misses another decisive aspect of crucial importance in any
society, one which is especially so in modern communist-ruled societies.
Social stratification has been regarded as a spontaneous process due to
the inherent mechanism of uncontrolled forces such as the economic
market, perennial needs of society, differential distribution of political
power, organizational imperatives, scarcity of talent, need for incen-
tives through differential rewards, and so on.

Little atfention has been paid to factors which often shape, deter-
mine and transform social structure by a conscious and sometimes
carefully considered act of will. Chief among these is the political
system and its national, local, regional, and international ramifications.
This disregard of politics is even more striking since the evidence con-
cerning the role of the state as a demiurg of social structure is so over-
whelming from ancient societies until the present and since several
sociologists, in Eastern FEurope and in the West, have recently
addressed themselves to this problem.

S. Ossowski, for example, has stressed that “in past capitalist so-
cieties the division of national income, the rise of privileged or under-
privileged groups, and the membership of these groups has been, to a
considerable extent, the result of deliberate decisions by the political
authorities.” W. Wesolowski has emphasized that “in a socialist so-
ciety the uneven distribution of goods in high demand is mediated by
the mechanism of governmental decisions.” He called this “the govern-
ment’s role as a direct regulator.”

In 1916, N. Bukharin, then a young Bolshevik leader, wrote on the
three stages of the capitalist state. In the first, the state is the instru-

- ment of the dominant class. In the second, it becomes one institution
among many, since other capitalist organizations have developed. At
the third stage, “the state absorbs the organizations and again becomes
the overall organization of dominant class . . . [its] iron organization
with prehensile paws seizes the living body of society.” The dominant
role of the state in all social matters is indeed also a central theme of
the leftist critics of the Soviet social system, from the Yugoslav school
which refers to Soviet “statism,” to such Western writers as M. Har-
rington who sees the Soviet system as one of “bureaucratic
collectivism.”

Tn Russian history there has been a long tradition of the state in the
role of a demiurg of social structure. With his oprichnina policy, Ivan
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the Terrible consciously undermined the strength of the independent
boyars and made them dependent on the royal house of Muscovy.
Peter the Great broke the exclusive power of this social group [the
boyars] altogether and laid the foundation for the more modern and
Westernized landlord and state-service class of the nobility [droryans-
tvo]. Catherine the Great continued this process. She made member-
ship in the nobility dependent upon service to the court rather than
noble lineage. Alexander II made social history through his edict
which abolished serfdom in 1861. Stolypin tried to engineer the crea-
tion of a rich farmers class which would be a social base for Tsarism.
The Tsarist system also created and maintained the state, army and
police bureaucracies as special social castes [chinovniki, ofitserstvo],
with a heirarchical order of positions, salaries, privileges, and status.
The Soviet regime did not begin from scratch in this matter. At first, it
tried to abolish this well-established tradition; then it reversed its
position and intensified it.

5. RELATIONSIIIP TO EDUCATION AND TRAINING

Education and vocational training appear as an important determi-
nant of the social status of persons and groups. Some studies seem to
show that education and training have the highest ratio of correlation
with occupation, income, and social status. This is not always so. Under
Soviet conditions, it may be clearly seen in the case of the so-called
praktiki, people who have had no formal specialized education but
who actually work in positions which demand a college degree, there
are also the so-called “workers with higher education”—those who com-
pleted at least some study at college level but nonetheless fulfill the
jobs of skilled workers, ’

Historically, social classes also develop methods and institutions for
socialization, education and training which are specific for the given
class. Théy frequently establish traditional preferences for recruit-
ment and selection as well. The widely ramified system of special Party
schools and army and security training establishments may be regarded
as a manifestation of the class nature of the social groups for which
these institutions prepare a new generation. On the other hand, the
vocational-technical schools and the tractor and combine-drivers school
are clearly directed to produce a replenishment for the skilled strata
within the working class and the kolkhoz and sovkhoz peasantry, re-
spectively. The colleges and secondary special schools are the primary
instruments for the production of specialists or the intelligentsia
proper. The preferences and criteria applied in enrollment to any of
these greatly reflect the values and psychology of the Soviet educated
strata. This, in turn, determines to a large degree the social composi-
tion of the student body, i.e., the future elite groups.

D. Conclusion: New Differentiation and Complexity Rather than
Uniformity and Homogeneity

Much of Soviet sociological literature is, naturally, occupied with
asserting that Soviet society is developing toward ever greater homo-
geneity and uniformity; it is becoming simpler and more egalitarian.
This is official party dogma, and proving that it is “right” is a pre-
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seribed duty for everyone. Yet, the actual material of sociological re-
search often proves the opposite. Like any other highly industrialized
society, Soviet society is developing new complexities and new forms
of social differentiation in place of the old. Some of the bolder Soviet
sociologists actually state this as a conclusion of their research.
Shkaratan, for example, speaks about “contradictions between people
employed in socially non-uniform labor, which are re-created on the
basis of socialism.”

As a result of the sociological debate, a new picture of Soviet society
as possessing a highly stratified and complex nature is emerging. The
sociological debate shows ‘that the basic cleavages and problems in
Soviet society are not confined to those that are officially recognized.
Tor example, official theory speaks about a cleavage between two types
of labor alone: mental and physical. Yet V. Semenov introduces a
third type that he calls “service labor.” Volkov speaks about a divi-
sion between organizational and performing labor that corresponds
to two categories of people: those who make decisions and those who
have to execute them. Rutkevich introduces a division between special-
ists and white collar based on the level and kind of education. Instead
of the previous official picture, which was basically unidimensional
(forms of ownership), a multidimensional image of stratification is
gradually appearing. In order to achieve a homogeneous society it 1s
admitted that it is not sufficient to abolish the difference between forms
of ownership. Instead, it will be necessary to equalize the educational
attainment, conditions of labor, conditions of every-day living. and
level of political participation of the whole population—which is by
no means as simple. .

A significant. yet usnally overlooked, feature of Soviet writing
today is that it does not speak about achieving a classless society in the
communist future. Instead. “a socially homogeneous socicty” is to be
achieved. This may be related to the new awareness of the complexities
of social differentiation and stratification beyond the class divisions
themselves. As so many of the Soviet sociologists rightly point out, to
achieve a “homogeneous society™ not only class differences will have to
be overcome, but also intra-class differences and all other forms of
meaningful social differences—e.g., those between town and country.
mental and physical Iabor, etc.

Soviet scholars and official ideologues alike assert that some forms
of social differentiation—e.g., between mental and physical Jabor—will
remain even under communism, or at least during its first stages. Many
of the sociologists show that a new differentiation appears on the busis
of socialism. and that intra-class differences have become more impor-
tant than inter-class differences. Even according to Soviet official
theory, therefore, the projection seems to be that even if Soviet society
becomes officially “classless” in the foreseeable future (e.g., when the
kolkhozy and the state enterprises are units of the same ownership
type), it will remain a highly differentiated—and therefore stratified—
society. To quote Arutyunyan once more: “Class structure does not
coincide with social structure. The latter can exist even in a classless
society. [Therefore,] the creation of a socially homogeneous society
pursues a twofold course—the elimination of both inter-class and intra-
class differences.”
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Even ‘“‘communist society” will be a socially differentiated society,
ie., it will have a social structure, social (upward and downward)
mobility, etc. Since under socialism the intra-class differences are even
more meaningful than the class differences, differentiation in early
communist societies will also be quite meaningful. As a result, the
arrival of the “homogeneous society” is officially projected into the
rather indefinite future.
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I. INTRODUCTION *

Considerable use is made of U.S. and U.S.S.R. economic comparison
data to support statements about U.S. national and defense policies.
Often the use of such data is based explicitly or implicitly on the fol-
lowing persuasive but incomplete reasoning :

1 Cf. Robert W. Campbell, “Problems of United States Economic Comparisons”, Joint
iﬂscgg?ll’xgclggéml{nittee. Comparisons of United States and Soviet Economics, Part I, GPO

)
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A larger GNP reflects a greater potential to initiate or expand programs relat-
ing to satisfaction of national objectives. Therefore, if Soviet GNP were bigger
than U.S. or were increasing at a rate greater than U.S., the U.S.8.R. could
execute options to the comparative disadvantage of the United States.

A relationship exists between military capability and expenditures on national
security such that higher levels of expenditures result in increased military
capability. Therefore, if Soviet NSE were “bigger” than U.S. or increasing at a
rate greater than U.S., the USSR would achieve a defense posture superior to the
United States whether measured in terms of political utility or warfighting
capability. :

While R.D.T. & E. outputs cannot be measured directly, a relationship exists:
between expenditures on input factors and resultant output such that higher
levels of expenditures result in a greater scientific and technological capability.
This capability moreover is linked to the deployment of military forces and, in
turn, military capability. Therefore, if Soviet R.D.T. & E. expenditures were
“bigger” than U.S., over time the U.S.S.R. would have a greater number of force
improvement options than the United States and would achieve a defense posture
superior to the United States whether measured in terms of political utility or
warfighting capability.

Comparison of relative sizes must be used with caution—prob-
lems are encountered in developing the estimates which limit their
accuracy, and conceptual problems inhibit their ability to provide the
desired policy insights. This paper contributes to the understanding of
the above by:

Giving preliminary estimates of selected U.S./U.8.8.R. economic aggregates;

Interpreting them in light of data and theoretical considerations;

Discussing the use of economic comparisons in the analysis of selected defense
policy issues;

Commenting on the state of the two economies to provide a basis for interpret-
ing future resource allocation decisions; and finally

Presenting observations on what can be drawn from U.S./U.S.S.R. compara-
tive economic studies at this time for defense policy analysis.

I1. EstimaTes or U.S. anp U.S.S.R. EcoNoMmic AGGREGATES

The economic aggregates that are the objects of comparison are de-
fined in brief as follows:

GNP (Gross National Product)-—the value of output of all final goods and
services, as traditionally defined in Western countries.

NMP (Net Material Product)—the value of net tangible material output, which
is the Soviet conception of national income and which differs from GNP in that
capital consumption allowances and certain “unproductive” kKinds of services are

excluded.
NSE (National Security Expenditures)—the sum of DOD, AEC, and NASA

expenditures or their Soviet equivalents.

R.D.T. & E. (Research, Development, Test and Evaluation)—expenditures by
government and private industry on basic and applied research in the sciences
and engineering, including the design, development, test, and evaluation of proto-
types and processes, plus expenditures on R&D plant and facilities.

National Security Related R.D.T. & E.—those R.D.T. & E. expenditures, as just
defined, relating to national security purposes.

A survey of the comparative economic literature reveals differing
estimates of these aggregates, although the lack of consensus is much
greater for estimates of U.S.S.R. economic activity than for the United
States. Analysis of the underlying methodologies and source data is.
impossible for most of the estimates due to lack of documentation.
Moreover, the time periods covered by the estimates are not uniform,
thus further complicating the systematic evaluation of differences be-
tween the estimates and interpretation of U.S./U.S.S.R. comparisons.

As a result, Stanford Research Institute (SRI) estimates weve pre--



124

pared and are given in Tables II-1 to IT-4. The SRI estimates should
be treated as preliminary, given the major computational problems
encountered in calculating the Soviet estimates. Estimates by others
for selected years are also included, but no attempt is made to docu-
ment the differences indicated. Special note should be made of the im-
pact of using different ruble/dollar ratios in converting rubles to
dollars and the different results obtained when comparisons of aggre-
gates are made in rubles rather than dollars.

TABLE 11-1.—COMPARISONS OF UNITED STATES AND SOVIET GNP

Soviet GNP Conversion  Soviet GNP U.S. GNP " Ratio
. in rubles ratio (rubles/ in dollars indollars  U.S.S.RJUS,
Source and year (billions) dollars) (billions) (billions) (percent)
COMPARISONS IN DOLLARS
119.3 0.65 184 398.0 46
24p, 60 410 684.9 60
324.3 61 532 864.2 62
376.6 59 638 974.1 66
(O] ®) 497 974.1 51
Department of Commercet (1971 .
dollars):
196 ®) (3 497 1001.0 50
197 ® ®) 551 1023.0 - 54
Bornstein:51955_ . ... ... .__.... 128.6 .61 212.4 397.5 53
U.S. GNP Conversion US.GNP  Soviet (np Ratio
in dollars ratio (rubles/ in rubles inruties  U.SS.R./US,
(billions) dollars) (billions) (billions) (percent)
COMPARISON IN RUBLES
Bornstein:51955___ . ... ______. 397.5 1.20 480.2 128.6 27

1F. W, Dresch, W. T. Lee, M. M. Earle, et al., “‘A Comparison of U.S./U.S.S.R. gross national product, national security
expenditures and expenditures for R.D.T. & E.,”” SSC-TN-2010-1, SRI, Strategic Studies Center, Menlo Park, Calif., pp.
V-5, VI-5 (December 1972). . . X
-2 ﬁ.s. Amlnsb(l:ontrol Disarmament Agency, ‘‘World Military Expenditures, 1971,/ Washington, D.C., pp. 10, 11 (1972).

3 Not available.

4 P. G. Peterson, Secretary of Commerce, *'U.S.-Soviet Communist Relationships in a New Era,”” Department of Com-
merce, Washington, D.C., p.' A-4 (August 1972), K

& M. Bornstein, ‘A Comparison of Soviet and United States National Product,” in M. Bornstein and D. R. Fusfeld, eds.,
“‘The Soviet Economy, A Book of Readings,” p. 283 (Richard Irwin Press, Homewood, 111., 1962; revised edition. 1966).

TABLE 1i-2.—COMPARISONS OF UNITED STATES AND SOVIET NMP .

Conversion 4
Soviet NMP ratio  Soviet NMP U.S. NMP Ratio
in rubles (rubles to in dollars indollars  US.S.R./US.
Source and year (billions) dollars) (billions) (billions) (percent)
COMPARISONS IN DOLLARS
127.7 0.62 206 283.9 73
193.4 .60 322 422.0 76
289.6 .59 491 563.8 87
Agency?2 (TsSU
192.6 .78 248 401.0 62
289.6 3.76 381 579.0 66

UF. W. Dresch, W. T. Lee, M. M. Earle, et al., “’A Comparison of U.S./U.S.S.R. gross national product, national security
expenditures and expenditures for R.D.T. & E.,”” SSC-TN-2010-1, SRI, Strategic Studies Center, Menlo Park, Calif., pp.
V-5, VI-6 (December 1972). .

’Tsentral’noge Statisticheskoye Upravleniye pri Sovete Ministrov S.S.S.R., “‘Narodnoye Khozyayatvo S.5.5.R. v 1965
Godu. Statisticheskiy Yezhogodnik'’ (Statistika, Moskva, 1966) pp. 87, 589 [The National Economy of the U.S.S.R., 1965,
St:.atlisticla_l 'tYearbook.] —, N. Kh. 1970, pp. 85, 533. R

mplicit.
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TABLE 11-3.—COMPARISONS OF U.S. AND SOVIET NSE

Soviet NSE}  Conveision  Soviet NSE U.S. NSE Ratio
in rubles ratio (rubles/ in dollars indollars  USS.R/US.
Source and year (billions) dollars} (billions) (billions) (percent)
COMPARISONS IN DOLLARS
12.5 0.42 29.4 40.2 73
22.5 50 45.5 57.7 79
29.0 52 56.3 81.2 69
32.5 52 61.9 86.1 72
39.0 52 74.3 82.4 90
Q)] (O] 50.0 75.4 66
® ® 65.0 71.8 83
14.5 42 34.4 75.4 46
17.9 42 42.6 71.8 55
11.5 ) ) (O] ()
19.4 (O} *) (0} (1)
Boretsky:81968__ *) ® 84.0 78.0 108
Bornstein: 71955 14,5 . 36.2 38.4 94
Department of Commerce: 81971_______ O] “ 70.2 70.0 100
Central  Statistical Agency 10 (TsSU -
S.S.S.R): 1
17.1 2.5 34.2 v57.7 59
24.5 2.52 47.1 982.4 57
U.S. NSE Conversion U.S. NSE Soviet NSE Ratio
in dollars ratio (rubles/ in rubles in rubles US.S.R/US.
(billions) dollars) (hillions) (biltions) (percent)
COMPARISON IN RUBLES
Bornstein: 1955 ... ... 38.4 .5 19.2 14.5 75

1 Soviet NSE in dollars calculated using unrounded ruble/doilar ratios.

2F. W, Dresch, W. T. Lee, M. M. Earle, et al., ‘A Comparison of U.S./U.S.S.R. Gross National Product, National Security
Expenditlugr7ezs)for R.D.T. & E.,” SSC-TN-2010-1, SRI Strategic Studies Center, Menlo Park, Calif,, pp. V-5, VI-11 (De-
cember 5

13U2.S. Arms Control and Disarmament Agency. ‘“World Military Expenditures, 1971,” Washington, D.C., pp. 18, 19

972).

( 4 Not available.
855(81“’702‘("0“ International Peace Research Institute. ‘'World Ar ts and Disar ,'" SIPRI Yearbook, pp. 84,
972). .

s Joint Economic Committee. ‘'Economic Performance and the Military Burden in the Soviet Union,”” U.S. Government
Printing Office, Washington, D.C., pp. 168, 220 (1970).

7M. Bornstein, ‘‘A Comparison of Soviet and United States National Product,”” in M. Bornstein and D. R. Fusfeld, eds.,
“The Soviet Economy, A Book of Readings,” p. 283 (Richard irwin Press, Homewood, Iilinois, 1962, revised edition, 1966).

3 P, G. Peterson, Secretary of Commerce, *‘United States-Soviet Communist Relationships in a New Era,’” Department of
Commerce, Washington, D.C., p. A8 (August 1972).

¢ U.S. Government.

10 Tsentral’noye Statisticheskoye Upravieniye pri Sovete Ministrov $.5.5.R., ‘‘Narodnoye Khozyayatvo S.S.S.R. v 1970
Godu. Statisticheskiy Yezhogodnik’ (Statistika, Moskua, 1971, pp. 730 [The National Economy of the U.S.S.R., 1970,
Statistical Yearbook.| i ’

i1 Soviet ruble estimates for def and
consequences of accepting published Soviet data.

converted to dollars using SRI conversion ratios to indicate the possible
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TABLE 11-4,—COMPARISONS OF UNITED STATES AND SOVIET R.D.T. & E.

Soviet Conversion Soviet u.s.
L& E. ratio RDT.&E  RDT.&E Ratio USS.R.
in rubles (rubles/ in dollars in dollars  United State/
Sources (billions) dollars) (billions) (billiens) {percent
COMPARISONS IN DOLLARS
SRi:3
1955 . oo cemcameee e 2.0 0.39-0.56 $3.6-35.6 $6.7 54-84
1960. .. 5.5 . 44-.62 8.9-12.5 14.6 61-86
1965 . .- 9.7 47-.66 14.7-20.6 21.9 67-94
1967 .. 9.9 47-.66 15,0-21.1 24.9 60-85
1970 ___. 15.3 47-.66 23.2-32.6 28.2 82-116
Eozlows‘i:z 1967. .. 8.2 3 [0) D)
arvey:
1971 ... 13.2 (0} ) ® *)
1972. .. 14.4 It 30.0 © ®
G ent
ovelrgm e mecemeeemammameenccscenn 3.8 .50 1.6 ®) ss)
1965 e 7.0 .50 14.0 () 5)
SIPRI:I6 1960-6 Ia}\mage..7 ............ 2.2 .35 6.3 o ®
Central Statistical Agency:
e £a965 | S, € .................. 4.3 .47-.66 6.5~ 9.1 21.9 30-42
19708 e 6.5 .47-.66 9.8 13.8 28.2 35-49
SSSR):
(TSSllJQGS 10.). ......................... 6.9 . 47-.66 10.5+14.7 21.9 48-67
197010, o ieememmcaemcennae 1.7 .47-.66 17.7-24.9 28.2 63-88

F. W. Dresch, W. T. Lee, M. M. Earle, et al., ‘A Comparison of U.S./U.S.S.R. Gross National Product, National Security
Expenditures and Expenditures for RDT&E,” SSC-TN-2010-1, SRI, Strategic Studies Center, Menlo Park, California,
pp. V-5, VI-16 (December 1972). (1t should be noted that the USSR RDT&E ruble estimate and ruble (dolfar conversion
ratio used in TN-89874-1 differ from those independently estimated by W. T. Lee.)

1), P. Kozlowski, “R&D in the USSR,” Science and Technology, No. 87, p. 10-(March 1969).

3 Not available.

«M. L. Harvey, L. Goure, and V. Prokofieff, “Science and Technology as an Instrument of Soviet Policy,"” pp. Xt and
X111 (Center for Advanced International Studies, University of Miami, Coral Gables, Florida).

s The Comptroller General of the United States, “Comgarison of Mititary Research and Development Expenditures of
the United States and the Soviet Union’’ (Washington, D.C., July 23, 1971). .

s Stockholm International Peace Research Institute, “World Ar ts and Disar t,’” SIPRI Yearbook, p. 58
(1972). SIPRI data is military only. . . .

7 Tsentral'noye Statisticheskoye Upravleniye pri Sovete Ministrov S.S.S.R., ‘‘Narodnoye Khozyayatvo S.S.S.R. v 1970
Godu. Statisticheskiy Yezhogodnik'” (Statistika, Moskva, 1971) pp. 732, 734 [The National Economy of the USSR, 1970
Statistical Yearbook.]

8 Ruble data for science. . . . L

9 Soviet ruble estimates converted to dollars using SRI conversion ratios to indicate the possibl q of ac-
cepting published Soviet data.

10 Ruble data for science from all sources.

'

III. INTERPRETATION OF THE COMPARISON OF KCONOMIC AGGREGATES
A. Data and Computation Problems: How Accurate are the Numbers?

1. EST‘IBIATING U.S. ECONOMIC AGGREGATES

The U.S. estimates used in the SRI and in most comparative eco-
nomic studies are derived from official publications of departments
or agencies of the U.S. Government. The primary sources are : national
income account data prepared by the Bureau of Economic Analysis
(BEA) of the Department of Commerce; 2 NSE data from the Budget
of the United States, and R.D.T. & E. data from the National Science
Foundation (NSF). For GNP and NSE the only computational prob-
lems are the use of moving averages to change fiscal year data to a
calendar year basis for comparability with the U.S.S.R. estimates and
the use of deflators to convert current to constant dollars. .

The NSF compiles two R.D.T. & E. series: one based on surveys o
performers, the other developed from R.D.T. & E. expenditures re-
ported by federal agencies. The performer survey data has been used

2 Formerly known as the Office of Business Fconomics (OBE).
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in the SRI analysis of U.S./U.S.S.R. comparative expenditures on
R.D.T. & E. because its coverage is thought to be more complete than
the federal expenditure data.

One of the major limitations in determining total expenditures for
defense related R.D.T. & E. is the lack of adequate data relating to
the funding that may have been contributed by private industry.
Preliminary estimates for 1968 have been made of this contribution
using a model developed by SRI for this purpose. These estimates in-
dicate that the sum for that year of DOD, AEC, and NASA expend-
itures on R.D.T. & E. may understate total national security
R.D.T. & E. by as much as 5 percent.

The major computational problem in developing U.S. R.D.T. & E.
estimates relates to the choice of a deflator to derive a constant dollar
series. Available deflators include: (a) that for government purchases
of services (from BEA); (b) one developed by two DOD analysts
Augusta and Snyder, from DOD contract data ; and (¢) one developeci
by Helen Milton of the Research Analysis Corporation. In general
the Augusta/Snyder index is preferred being based on more extensive
analysis of DOD activities than the others. The greatest differences
among the estimates in 1968 constant dollars occur at the beginning of
the period under study—i.e., near 1955, Using the Milton index, the
estimate for 1955 is $14.7 billion; using the Augusta/Snyder index
yields an estimate of $12.3 billion; and using the government index
yields an estimate of $11.6 billion.

2. ESTIMATING U.S.S.R. ECONOMIC AGGREGATES

The U.S.S.R. does not publish data for GNP, NSE, and R.D.T. & E.
as defined for this study. Therefore it is necessary to develop method-
ologies to estimate these economic aggregates using Soviet source
materials.® :

The quality, reliability, and interpretation of Soviet data, as well
as the price structure in the Soviet Union, must be taken into con-
sideration in an assessment of the accuracy of the U.S.S.R. estimates
developed. First, only very general information is available on the
derivation methods of Soviet data, and Soviet data published in open
literature is often lacking in definitive description. Second, a variety
of pricing systems are in use in the Soviet Union, a fact which further
complicates data interpretation. Third, the applicability of official
Soviet indexes for reduction of the data to a cominon price base, or for
the calculation of certain components of the economic aggregates, is
questionable. Sufficient evidence is available to indicate a general up-
ward trend in prices, although the Soviets report a declining price
index for the Machine Building and Metal Working (M&MW ) sector.
Moreover, many Soviet and Western specialists question the accuracy
of indexes based on so-called “constant 1955 prices,” which are a com-
posite of current and constant prices. And, finally, no information is
available on the ruble pricing of the military and space hardware.

3 The basic methodologles for estimating U.S.S.R. NSE and expenditures on R.D.T. & E.
were developed by W. T. Lee.

26-150 O - 74 - 10
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GNP is estimated following Becker* by summing components of
end, or final, use: investment, consumption, government administra-
tion, and national security. Published data for major components are
adjusted slightly (e.g., to eliminate areas of overlap), but the esti-
mates with greatest relative uncertainty concern only minor com-
ponents. The uncertainties in the GNP estimates are dominated by
those in the NSE estimates, because NSE is a major component, about
10 percent of GNP. The NMP estimate has been taken directly from
Soviet sources in current and (except for the period 1955-1957) in
constant rubles. The ratio of the eurrent to the constant NMP ruble
estimates provides an estimated NMP deflator. This has decreased
slightly since 1957, which seems anomalous in view of other Soviet
price data which have generally risen.

The SRI estimate of U.S.S.R. NSE is the sum of four major com-
ponents : national security durables; military personnel pay and main-
tenance ; operating and maintenance cests of the military establishment
and of the space programs; and capital investment in military R. & D.
plant and in military facilities and installations. The estimate of
Soviet spending for durables (approximately two-thirds of the total
NSE) is based on the assumptions that (1) the gross value of the out-
put (GVO) of the Machine Building and Metal Working (M&MW)
sector, as it has been reported, includes the production of military and
space equipment and much of the development work on new kinds
of hardware, and (2) the residual obtained after subtraction of all
identifiable nonmilitary items® from the reconstructed GVO of
M&MW is the procurement cost of M&MW NSE durables.

The major uncertainties of the estimate of U.S.S.R. NSE relate to:
(1) the possibility that the residual which is interpreted as NSE dura-
bles, obtained from the disaggregation of the GVO of M&MW, con-
tains other (unknown) components; (2) the possibility that certain
durables for national security may have been included elsewhere; (3)
limitations in the procedures used to obtain the remaining three major
components of NSE—their sum constitutes approximately one-third
of the total NSE ¢—and (4) conversion of data from one type of price
basis to another by the use of questionable Soviet indexes.

Two methods were developed to estimate the R.D.T. & E. outlays by
the U.S.S.R.: an “output method” (based primarily on the cost of
manufactured prototypes, associated R. & D. expenditures, and capital
outlays) and an “input method” (based on the cost of all inputs to
R.D.T. & E. programs, such as labor, materials, and capital outlays).
Problems exist in developing Soviet estimates covering the same

4 Abraham S. Becker. Soviet National Income 1958-1964, Natlonal Accounts of the
E.S‘S].R. 13 st)}:e Seven Year Plan Perlod (University of California Press, Berkeley & Los

ngeles, 1969).

8EGVO of metalworking, capital repair of machinery and equipment in the M&MW
sector intermediate products in the Machine Building (MB) sector. capital repair, incre-
anentblto unfinished production, exports, producer durables——net of imports, and consumer

urables.

% The estimate of military personnel pay is based on the estimated 1958 average military
pay rate (Source: N. Nimitz) and on the Soviet index for average wages of workers
and employees. Military personnel maintenance cost is based on the estimated 1958 average
military maintenance rate (Source: N. Nimitz) and on the average of Soviet wholesale
price indexes for the Light and@ Food industries. Based on U.S. experience, operations
and maintenance costs are estimated at 10 percent of the sum of the reconstructed durables
and military personnel outlays. Capital investment in military faecllities and military
R. & D. plant was estimated by doubling the value of capital investment in R. & D. plant,
whicl; Fi‘tl\?;nlf is derived from two budget entries, Sclence and Financing the National Econ-
omy . .
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R.D.T. & E. activities as those of the United States. For example, both
of the methods omit the cost of test range operation and maintenance
for which no Soviet data is available and no satisfactory U.S. analog
factors have been developed by SRIL

The “output method” sums the following estimated components:
cost of prototype hardware, cost of R. & D. performed in academies
and institutions of higher education, and R. & D. capital outlays in-
cluding capital repair. The key assumptions underlying this method
are: (I) the GVO of the M&MW sector includes almost all the cost of
prototype production; (2) the estimate of the prototype fabrication
cost is the difference between the GVO of the M&EMW sector and an
estimate derived by summing the costs of M&MW factory produc-
tion; 7 and (8) the reported M&MW employment does not include the
research personnel. The major uncertainties of this method concern
the validity of the second and third assumptions and the possibility
that a portion of the prototype hardware cost is external to the M&EMW
sector.

The “input method” sums the estimated R&D outlays for wages
and social insurance, personnel support and administration, materials,
and capital outlays including capital repair. The main assumption of
this method is that there is no significant overlap between the calcu-
lated wage bill of the R.D.T. & E. personnel and the estimate of ma-
terials. The major weakness of the “input” method concerns the esti-
mate of materials, which could include a part of the wage bill and does
include materials used in adminstration.

The “output” method is based on very limited data. The evidence
supporting the assumption that prototypes are included in the GVO
of the M&MW sector is better than the evidence supporting the recon-
struction of the GVO for the M&MW factories. However, more re-
search is needed on both assumptions. The “input” method is less con-
troversial but the estimate obtained may be high because of the possible
overstatement of material inputs which constitute from 40 to 45 per-
cent of the total. It is not known what fraction of this input should be
subtracted to correct for materials used in administration or for double
counting of wages. The input estimates are overstated at least by the
amount of the materials used in administration. Since the “input”
estimates exceeded the output estimates for all years except for the
period 1961-1964 inclusive, only the output estimates are shown in
this paper.

As a result of data and procedural uncertainties, the accuracy of the
17.S.S.R. estimates decreases as one proceeds from NMP to GNP, NS
and finally to RD.T. & E. :

3. ESTIMATING RUBLE-TO-DOLLAR CONVERSION RATIOS 8

Once the ruble estimates have been prepared they must be converted
to dollar magnitudes. There are four factors at work to change the
ruble/dollar ratios over time. These factors are: :

Different inflation rates in the two countries.

7 M&MW factory é)roductlon is based on estimates of the M&MW factory wage bill, other
production costs and profit margin allowances. .

3 This section extracted in large part from F. W. Dresch, W. T. Lee, M. M. Earle, et al.
“A Comparison of U.S., USSR gross national product, national security expenditures and
expenditures for RDT&E.” SSC-TN-2010-1, SRI, Strategic Studles Center. Menlo Park,
Calif. Sections VB and C (December 1972).
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Changes in individual ruble/dollar relatives; i.e., the prices of some goods pro-
duced both in 1955 and in 1970 may have changed in response to diverse patterns
of resource allocations in the two countries.

Changes in the U.S. and Soviet product mix. For example, in 1970 the Soviet
mixgmay contain more goods which had relatively high ruble /dollar ratios than
in 1955,

Introduction of new products; i.e., the production in 1970 of goods which, be-
cause of the state-of-the-art, could not have been produced in 1955. Such new
products may have quite different ruble/dollar ratios than the products produced
in both countries in 1955.

It should be noted that these four factors may move in the same or in
opposite directions as far as the effect on the ruble/dollar ratios is
- concerned. Moreover, the net effect of all four factors on the average
ruble/dollar ratios for 1970 could vary for each of the major aggre-
-gates considered in this report.

The factors for converting these outlays into dollars continue to be
based on empirical evidence which is more than 15 years old. In con-
nection with the price changes effective 1 July 1955, the Soviet Govern-
ment released volumes of commodity price lists (handbooks) which
were laboriously compared to the prices of comparable commodities
in the United States. The data released on U.S.S.R. prices since 1955
are scarce and very incomplete ; the comparable price changes of mid-
1967 were not accompanied by the release of voluminous price lists as
in 1955. The basic reference work used for the 1955 ruble/dollar con-
version data is a study by Morris Bornstein.?

In an attempt to expand the data on ruble/dollar ratios, a survey
of the Western and Soviet literature on estimates of ruble/dollar ratios
was made with the following major findings : *°

With only a few notable exceptions, the methodologies employed by the various
authors were not sufficiently documented to permit establishing the requisite set
of ruble/dollar ratios for the purpose of this study.

Some fragmentary data were found in the Soviet literature indicating that the
ruble/dollar ratios for investment and durables were higher in 1955 than Born-
stein had estimated, and that the ratios in 1967-1970 may have been higher than
in 1955.
nSlov5iit and Western sources have raised serious questions about the validity
of using Soviet price indexes (particularly those for M&MW) to adjust the 1955
ruble/dollar ratios to other years. The main reservations about Soviet price in-
dexes relate to the methods used in their computation and the limited coverage of
the samples.

In the absence of post-1967 ruble/dollar price relatives, no em-
pirically verifiable ratios can be caleculated for recent years. SRI
estimates are based on plausible quantification of judegmental assess-
ments of the four factors which influence the ruble/dollar ratios over
time. In brief, it is concluded that the ratio for GNP has been domi-
nated by the effects of different inflation rates in the two countries
resulting in a constant or even declining ratio from 1955 to 1970. The
1955 value, however, is estimated to be slightly higher than that de-
veloped by Bornstein as a result of his use of investment ratios for
military durables; i.e., Bornstein’s estimates for both investment and
defense are thought to be low for 1955.

°M. Bornsteln, *“A Comparison of Soviet and United States National Product.” iu
M. Bornstein and D. R. Fusfeld, eds.. The Soviet Economy, A Book of Readings, p. 28%
(Richard Irwin Press, Homewood. Illinois, 1962 : revised editlon, 1966).

19 For further discussion, see A. Woroniak, “Ruble/Dollar Conversion Ratio Survey.”
SSC-TN-8974-54, SRI, Strategle Studles Center, Menlo Park, California (July 1972)..
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'The ratio for NSE on the other hand is considered to have been
dominated by changes in the product mix, particularly the introduc-
tion of new technologically advanced products so that the ruble/dollar
ratios are estimated to have risen between 1955 and 1970.1

Converting R.D.T. & E. rubles to dollars lacks an empirical base,
whereas in the case of GNP and NSE, the analysis of the 1955 data’
does provide a point of departure. In the absence of any empirical
data on the ruble cost of prototype hardware, or of carrying out the
development of an ICBM or of a spacecraft, two major assumptions
hax_re been used to postulate values for the R.D.T. & E. ruble/dollar
ratios.

The 1955 ratio probably is higher than Bornstein estimated for either defense
or investment as a whole.

Subsequently, the R.D.T. & E. ratio would have risen steadily as the Soviets
fabricated increasingly more expensive prototype hardware required by their
military R.D.T. & E. and space programs designed to satisfy Soviet objectives
for “qualitative superiority” in the competition with the United States. Over the
16-year period this increase is estimated to be about 20 percent.

Because of the tenuous nature of the data upon which the above
estimating assumptions are based, the SRI estimate is presented as a
range rather than a single time series. Moreover, the focus on R.D.T.
& E. hardware and its relation to investment goods incorporates di-
rectly with the SRI R.D.T. & E. ruble/dollar ratio subjective judg-
ments about comparative R.D.T. & E. physical productivity.'?

B. Conceptual Problems: What do the Numbers Mean?

However accurate the estimates of Soviet GNP, NSE,or R.D.T. & E.
expenditures various researchers produce, and however precise their
conversion into dollar magnitudes, there are a number of conceptual
ambiguities and methodological crudities, common to all these num-
bers, that policymakers should keep in mind. '

1. THE INDEX NUMBER AMBIGUITY

When two countries exhibit such differences in the composition of
their output and in the relative costs of different kinds of output as
the U.S.S.R. and the United States do, there is an inherent ambiguity
in the question how big one country’s output is compared to that of
the other. Because the fwo aggregates involve such different mixes of
guns and butter, it is necessary to interpret the summary comparison
represented by “how many dollars worth of output does each produce”
as standing for something independent of what combination of things
is being produced—some kind of abstract, general, production poten-
tial which will serve as a common denominator to which eny kind of
output can be reduced. Because the price structures are so different,
however, the result of phrasing the question about relative production
potential alternatively as “how many rubles worth of output could
each country produce” is to show Soviet production potential as much

u Assuming that the other factors are offsetting or minor in their impact, for the ratio
to rise the dominant factor must be that the cost to the Soviets to introduce thelr new
technology products 1s proportionally higher than the cost to the U.S. to introduce.its
new technology products.

12 The judgment relative to comparative R.D.T. & E. productivity hased on R.D.T. & F.
hardware does not give full consideration to relative U.S.S.R./U.S. R.D.T. & E. productivity
" based on output of knowledge.
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smaller in relation to U.S. potential than did the dollar comparison.*s
It may not even be possible to say unambiguously which country’s
output represents the larger production potential. And although there
may be some special reason to distrust the ruble comparison since the
ruble prices are very inaccurate measures even of costs in the Soviet
economy, there is no basis for accepting the dollar comparison as the
right answer. The ambiguity is inherent in the question, and cannot
be wished away.

2. DEFENSE OUTPUT MEASURED AS A MIXTURE OF INVESTMENT AND
CURRENT INPUTS

In comparative studies of U.S. and Soviet output, the convention is
to treat the contribution of the defense establishment to the total out-
put of the society (and its drain on production potential) as the sum
of (a) additions to its capital stock (i.e., its stock of missiles, sub-
marines, and other such military durables) and; (b) its current
consumption of such inputs as labor services, fuel, and repair parts.
This convention ignores the fact that the defense sector holds a very
large stock of capital, the size of which is crucial in determining how
much defense or security the defense establishment produces. This
convention is followed largely because it is very difficult to get some
direct measurement of the output of the defense sector, but there can
hardly be any argument that, whatever security the defense establish-
ment produces, it is the joint product of the current inputs and the
capacity that comes from having a large stock of capital in place.
This convention may be perfectly innocuous when the central concern
is what share of society’s output is currently being channeled away
from consumption or investment in order to serve military ends, but
it makes the figures for national security expenditures inappropriate
for dealing with questions of the total size of resources going into the
defense capabilities of each country in a given year, or how much
either’s defense potential has grown over time.

3. HOW WELL DO ESTIMATES OF GNP REFLECT PRODUCTIVE POTENTIAL?

Apart from the ambiguities of the index number problem, the use
of comparative Soviet and U.S. output in some given year as a surro-
gate for comparative production potential at that point depends on
several simplifying assumptions that may not be met.

a. Assumptions about capacity

It 1s assumed that there is in fact some rather unambiguous upper
limit to the amount that either society can produce with its available
resources, and that resources are fully employed. But in reality every
economy has a certain amount of slack, and there mav be quite a
differential between the U.S. and the Soviet economies in regard to
how close they are to capacity at any given time and also under what
kind of conditions and how rapidly they would move closer to their
production frontier or away from it. If there is any asymmetry in
these conditions, then the interpretation of comparative output as
comparative production potential may be quite misleading.

(1; ISIee3 for example the Bornstein 1955 dollar and ruble comparisons in Tables II-1
and IT-3.
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b. Assumptions about reallocation and flexibility

Under the production potential concept, a statement that the Soviet
economy is two-thirds as large as the U.S. economy is supposed to hold
regardless of how either economy alters the mix of outputs which, as
they are produced,.draw on that production potential. This is equiva-
lent to assuming that the two economies can tvade off one kind of
output for another at whatever ratios are implied by the relative.
prices used in valuing the output of the economies. Thus, if dollar
values are used for both economies, in which a fighter plane is added
in at $2 million and a tractor at $5,000, then the assumption is that
either side has the option of producing fewer fighter planes and more
tractors, sacrificing at each step of this shift 1 fighter plane for 400
tractors. Apart from the fact that this may not be the case because -
Soviet relative costs are not the same as the dollar prices in which the
comparison is made, there is the further question of whether, as they
move significantly to change the mix, the relative costs may not change
appreciably. There may even be a question of differences in the two
societies as to how much flexibility may exist over various time hori-
zons for making these shifts at all. In the very short run it may simply
not be possible to shift resources from the moon program to producing
more beefsteak, and even in the longer run there may be increasing
or decreasing returns. o

c. Final vs. intermediate goods

Presumably we are interested in comparing the two countries’ po-
tential to produce final output—i.e., goods and services that can ac-
tually satisfy some goal which policymakers consider important to
our competitive confrontation with each other, such as raising con-
sumption levels, generating new technology that could be the basis
for technological superiority, or the like. In comparing Soviet and
U.S. output, steel output or timber output are not compared because
thesc goods do not directly serve any final goal; they first have to be
processed into something else—such as machines or buildings—that
can satisfy some ultimate goal. And in the Soviet-U.S. case, steel or
timber comparisons would be very misleading proxies for the final
outputs which it is desired to compare since the Russians need more
steel and timber than does the United States to make some final good
or perform some final services.

Unfortunately, on either side, there is a large area of economic
activity where prices and measures for the outputs are lacking, and
the practice has been followed of including as output in national totals
the cost of the inputs used in these activities. Education, health care,
research and development, and defense are all examples. Within a
given country this practice is justified by the argument that whoever
controls these resource allocations (generally some responsible polit-
ical body) must satisfy themselves that these resources produce an
output that is worth what the resources cost. But in comparing aggre-
gates for the United States and the U.S.S.R., this argument breaks
down. Whenever both outputs and inputs can be measured, the Rus-
sians are shown as getting smaller amounts of output per unit of in-
put than the United States, and there seems no reason to doubt that
this would also hold in producing new technology, health care, educa-
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tion, and defense. Moreover, investment is treated as a final good in na-
tional income accounting but it can be also be considered an inter-
mediate good if the convention of a one-year accounting period is
relaxed. This productivity difference, therefore, applies to a ver
large share of the totals being compared—say half of the total on the
Soviet side. If each nation’s output of fnal goods could be compared,
the Soviet production potential would be smaller in relation to U.S.
potential than in a comparison.in which each aggregate contains a
large proportion of intermediate goods. Unfortunately very little is
known as to what kind of productivity corrections might be in order
here, especially as there is a well-founded feeling that U.S.-Soviet
productivity differentials vary considerably among these activities.

4. THE NEED FOR DYNAMIC COMPARISONS

Comparisons of economic aggregates are static rather than dynam-
ic—they show where the Russians stand in relation to the United
States at some point in time. The real motivation for the comparisons,
however, is forward-looking. The real question is not what resources
the Russians are putting into research, but whether they can attain
technological superiority. And this involves not just the above men-
tioned question of productivity in performing various phases of re-

:search and development, but their ability to put new technology to
work to make their economy perform better. Similarly, the size of their
investment program is of interest largely because this is a determinant
of future growth. But the growth payoff to investment is a dynamic
question that ean be answered only if a lot more is known about what
1s happening-to the elasticity -ofi substitution of capital for labor as
the U.S.S.R. builds up its capital stock, and this is something that re-
quires some dynamic treatment of the growth process as well as an
assessment of comparative size. To an extent the succession of com-
parisons over time gives some flavor of this, but to be forward-look-
ing a model is needed that looks explicitly at how some of these
economic aggregates—investment, research, and development spend-
ing, machinery output (and its split between investment and military
uses)— are related to the variables that are of interest in a dynamic
competitive confrontation.

IV. ArrricaTiON OF EconoMIc COMPARISONS IN THE A NALYSIS OF
SeLectED DEFENSE Poricy Issurs

These ambiguities and difficulties in comparisons of economic aggre-
gates are catalogued not as an exercise in economic theory but because
they create serious pitfalls in using these numbers to answer defense
policy questions. It is often easier to know how to deal with some of the
ambiguities listed, or how seriously to take some of the problems, if one
knows what questions the numbers are going to be used to answer. Four
of the more commonly raised defense issues relating to comparative
economics are discussed below.

A. The Question of Burden

The policymaker would like somehow to assess how heavy the burden
of the Soviet military program is, asa clue to the motivations and fu-
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ture behavior of the Soviet leaders and their possible reactions to U.S.
initiatives. For example, it is often thought that the U.S.S.R. was in-
duced toward SALT by economic pressures, and that the burden of
their military program is an important guarantee that the Russians
will continue to be serious about arms limitations. This conclusion flows
naturally enough from four numbers that come out of comparisons—
the two GNP’s in dollars, and the dollar magnitudes of the two military
programs. Soviet GNP is shown as being roughly two-thirds as big
as U.S. GNP, and Soviet NSE expenditures approximately as big as
those of the United States. Ergo: the burden, as measured by the share
of GNP devoted to NSE, must be much greater for the U.S.S.R. than
for the United States. Unfortunately, that does not follow at all.
Looking at Soviet GNP in rubles, the Russians allot about the same
share of GNP to defense as does the United States. This paradox is
one of the corollaries of the index number ambiguity—because military
hardware and other military inputs are much cheaper in relation to
other kinds of output for the U.S.S.R. than for the United States, the
amount of men’s suits and other civilian goods the Russians are giving
up to get a military program as big as the U.S. program is not nearly
so great as it would seem on the basis of valuing their GNP and its
components in dollars. Because the U.S.S.R. is comparatively much
more efficient in producing military hardware than in producing men’s
suits, the share of its resources that must be committed to military uses
in order to obtain their large military program is no more than the
share the United Stateshas to devote to it.

In drawing from these numbers any implications about the burden
of defense expenditures, the issues of capacity utilization and trans-
ferability of resources are highly relevant. Suppose, for instance, that
the issue is the differential ability of the U.S. and U.S.S.R. to handle
some new program. In assessing the burden it poses, information is
needed about its opportunity cost—the sacrifice of alternatives re-
quired. Yet depending on how close the two economies are to full
utilization of capacity in different sectors, and what kind of macro-
economic policies are assumed to accompany the program-—it might
require the sacrifice of some other program, or it might come ont of
slack, i.e., unutilized capacity. The United States recently had the
experience in which a cut in military expenditures came out more as
an increase in unemployment than as an increment to civilian output.

For the Soviet side. this issue is often handled with a lot of assump-
tions. not always explicit, and to some extent mutually contradictory.
One idea is that the Soviet economy is a high-pressure economy at full
employment so that increases in NSE must represent a loss of civilian
output. But at the same time most Soviet economic analysts believe
that there is a lot of slack in the Soviet economy in the sense of
underutilized resources. The problem may be that the Soviet policy-
makers lack the instruments to mobilize this slack or, to the extent
that they can move to do so, the instruments required are not monetary
and fiscal policy but economic reform, or trade, or some other such
policy that may be more fundamental and more intertwined with other
poliev objectives than are the 17.S. macroinstruments.

‘Whether the commitment of resources to a military program involves
a burden on the economy depends also on whether it wounld he possible
to use the resources for some other purpose. Again quantitatively, very
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little is known, but it seems likely that the Soviet situation is quite
different from that of the U.S. It is often held that the sector of the
Soviet economy producing for space and military needs is quite distinct
from the civilian sectors, and that it is difficult to shift resources back
and forth between them. The two sectors operate on different technical
levels, and according to quite different rules, and with a considerable
secrecy barrier. It is clear that the leaders have had a very difficult time
trying to transfer to the civilian sector the managerial techniques, the
innovative behavior, and high quality that seem evident in the military
and space sector. On the other hand, Brezhnev has stated that 42 per-
cent of the output of the defense industry consists of civilian products,
and according to the chairman of the U.S.S.R. Gosplan, N. K. Bay-
bakov. the defense industry is being called on to make a significant
contribution to increasing the output of consumer goods under the
Ninth Five Year Plan. This should probably be interpreted in part to
mean that it is difficult to get defense industry to work on civilian
outputs.

Tt is also believed that the research and development seotor shows
a similar division, with the institutions assigned to military purposes
working under different rules and motivatons, under the control of a
customer who knows what it wants, and much more effectively than
civilian R.D.T. & E. institutions. Under these conditions an effort to
redirect the work of these teams and institutes to work on the goal of
modernizing civilian technology will yield less new R.D.T. & E. out-
put than expected given a shift in input resources. This is because
these institutions would be hampered by the lack of direction, the con-
fusion in criteria, and the unresponsiveness of the customers who
would produce and use the new technology. If this is in fact the case,
then keeping these teams and institutes at work on military research
and development projects doesn’t really involve any serious oppor-
tunity cost at all. All of these considerations are aspects of compari-
sons between the two economies equally important as the comparison
of economic aggregates and subaggregates in assessing the burden of
defense, but they are usually handled with assumptions that are not
even stated, much less researched.

B. The Question of Military Potential

A second major concern is relative military potential or strength.
This is not a simple concept, of course, since it is multidimensional,
and also interdependent with the actions of the adversary. Compara-
tive national security expenditures as usually estimated seem very
inadequate for indicating relative strength. Moreover, these numbers
have several weaknesses relating to their ability to reflect completely
the resources devoted to NSE. '

‘1. THE MIX OF CAPITAL GOODS AND SERVICES: U.S./U.S.S.R.

As indicated earlier these comparisons traditionally treat the out-
put of the defense sector as the sum of inputs currently consumed
and currently added to the stock of military hardware. It is obvious
that the sector’s output—whether it is thought of as strength or po-
tential or security—is more a function of the stock of military hard-
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ware than of the current additions to it. What matters is not how
many missiles are being added to the stock, but how many are in place
ready for use. Until a few years ago, comparisons of NSE consid-.
erably underrated the size of the U.S. effort compared to the Russian
effort, because the United States had already built up a much bigger
stock than the Russians had. But this situation has now changed, and
the comparative strength has changed over time much more than
would seem to be the case from looking at trends in comparative
NSE of the two sides.

2., THE INDEX NUMBER PROBLEM: U.S./U.S.S.R. WAGE BILL FOR
NATIONAL SECURITY

The index number ambiguity applies to comparisons of subaggre-
gates as well as to GNP as a whole. Data are lacking to demonstrate
it here, but there is no doubt that a ruble comparison of NSE would
show an appreciably smaller U.S.S.R./U.S. ratio than do the dollar
comparisons. The dollar comparison gives greater emphasis to the
Soviet/U.S. manpower ratio and less to the Soviet/U.S. ratio for other
inputs than would the ruble comparison. The rationale for adding
together the dollar expenditures on different inputs in the U.S. pro-
gram is that the last dollar spent on any kind of input contributes an
equal amount to military strength. Indeed it is the responsibility of
defense planners to see that this is the case. But since the Russians
use a higher ratio of manpower to other inputs, it seems a mistake to
attribute to all those soldiers the corresponding “dollars worth” of
contribution to military strength that they get in the dollar valuation
of Soviet NSE. They are no doubt worth the rubles the Soviet de-
fense planners allocate to them, but the ruble cost per soldier is much
less relative to the ruble cost of the other inputs than the correspond-
ing ratio in the United States.

3. CAN THE OUTPUT OF NSE BE MEASURED?

When the question is the comparative strength produced, compara-
tive NSE expenditures, however ingeniously they have been estimated
and reprice’d in dollars. seem very poor material for providing an
answer. This is a good illustration of the point that, by defining more
precisely in advance what question the numbers are to help in answer-
ing. the conceptual ambiguities raised above can be treated more pre-
cisely. In this case, the implication would seem to be that if compari-
sons of NSE are desired, an effort should be made to reconceptualize
the output of defense, disaggregate NSE to distinguish between cur-
rently consumed inputs and additions to the stock, and set up some
explicit accounting of stocks to which the economic value could be
imputed in line with that generated by capital elsewere in the economy.
Reconceptualizing the output of defense means attempting through
analysis of strategic interactions to develop weights with which to
aggregate relative standings in manpower inputs, missile stocks, and
other such forces into an overall relative. These weights ought not to
be taken from either the ruble price system or the dollar price system,
but from some knowledge of the contribution these forces make to
some overall military capability.
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C. The Question of Changing Priorities

The analysis of considerations relating to changing priorities raises
essentially those issues discussed above under the section on the burden
of defense. The ability to satisfy a new mix of national objectives is
dependent on the degree of capacity being utilized and on the realloca-
tion flexibility of the economies.

D. Comparative R.D.T. & E. Expenditures and the Drive for
Technological Superiority

One of the most alarming concerns grows out of what these dollar
comparisons show about relative expenditures on R.D.T. & E. Dollar
valuations of Soviet military R.D.T. & E. programs generally show
recent Soviet expenditures appreciably larger than U.S. expendi-
tures; in combination with the generally held belief that more expendi-
tures will produce more results, this raises the fear of technological
surprise or the technological superiority the Russians claim they are
seeking. The conceptual problems outlined previously enter here in two
important ways. '

1. EXAGGERATION THROUGH THE INDEX NUMBER EFFECT

First. this is a sector in which the index number ambiguity is prob-
ably fairlv strong, although as far as is known no one has tried to
estimate U.S. research and development expenditures in rubles for
comparison with the Soviet totals. But the Russians use something
like twice the manpower in research and development that the United
States does, and considerably less of the other inputs. Since the price
of manpower in relation to other inputs is much less in the ruble price
system than in the dollar price system, the dollar comparisons risk
over-valuing the input that the Russians use lavishly (to the point that
its contribution at the margin is low) since it is cheap compared with
other possible inputs into research and development.

2. PRODUCTIVITY OF R.D.T. & E. RESOURCES

This is also a sector where measuring inputs rather than outputs
mav generate quite erroneous conclusions. The index number ambi-
cuity assumes that each country is using basically the same produec-
tion function. but that it uses different combinations of inputs in
response to different searcity conditions. But there is an independent
possibility : that the Russians are simply less efficient in doing re-
search-—i.e., that they operate with a production function for R.D.T. &
E. that is less effiicent than the one the American economy operates
with. Thus, even if they used exactly the same combination of inputs
as the United States, they would get less in results. The utlimate
issue is the amount of new technology that each country produces
rather than the amount of inputs each country uses to attain this
goal, and if there are serious differences in productivity, then some
correction should be made of the comnarative R.D.T. & E. figures
that reflect inputs. The general point is commonly accepted. but in
practice those who produce these numbers operate with widely vary-
ing assumptions about productivity, not always revealed and not all
grounded in any research.
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V. Tur CHANGING ENvirRoNMENT For FuTURE PoLicy DECIsIoNs : TaE
State oF THE Two EconoMIEs

The problem of comparisons must be viewed in a dynamic perspec-
tive, thus it is useful to assess the state of the two economies.

A. The Soviet Economy: A Period of Transition

The Soviet economy is involved at the present time in a difficult
transition, involving a shift in priorities, a shift in the allocation of
output and in economic structure, and a transition to a new strategy
of growth. The traditional Soviet growth strategy has been one of
mobilizing big increases in inputs of capital and labor to ensure the
continued growth of output. The demographic situation today does
not allow the latter, and the former is made unattractive by very high
incremental capital-to-output ratios. The high capital requirements -
under the old strategy made overall growth strongly competitive with
military expenditures, and with increases in consumption. '

The new strategy has several elements: (a) it alters the composi-
tion of output somewhat in favor of consumption; (b) as a first step
in that direction, it shifts the composition of the investment program
to more investment in industries producing consumer goods and less
investment in industries producing investment goods; (c) it places
a very heavy emphasis on productivity increases as a source of growth,
which are in turn dependent on modernizing the technology of the
civilian sectors of the economy and on improving the management of
the economy.

Increased consumption should help to motivate productivity in-
creases, but another reason for this shift is the lesson from Poland that
if significant rises in consumption are not achieved, even a Communist
regime may be faced with severe worker disturbances. Another pos-
sible interpretation worth exploring might be that since the U.S.S.R.
has sharply altered its relative standing in military capital, relative
military strength is now less directly related to current spending on
procurement of weapons systems (as shown in comparative NSE)
and more to existing stocks; they are, therefore, freer to contemplate
a diversion of some of the capacity that has gone into producing
military hardware into producing more modern equipment and
machinery for the civilian sectors. This would mean that the Soviet
military planning might also want to use the military R.D.T. & E.
resources available to them differently than in the past, say to explore
more speculative ventures, rather than concentrating them on develop-
ment of well-defined systems to match and offset U.S. systems.

Also important to the strategy is an emphasis on trade to help ease
some of the bottlenecks that accompany this shift in proportions and
to help with the modernization goal through importing technology
directly in the form of patients and licenses and indirectly as em-
bodied in capital goods.

" It is not at all clear how successful the Russians will be in making
this transition. Tt is full of risks and uncertainties. In the past, outside
the military sectors, they have never been very successful at innovation
and technical progress, either in creating it domestically or in absorb-
ing and mastering it through importation. The system has never been
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very effective at getting the successful experience of the military and
space sectors transferred to the task of rejuvenating the technology of
the civilian branches. If the new strategy may ease the competitiveness
of military programs with investment objectives, it would seem to ex-
acerbate the competition for R. & D. resources between military and
civilian purposes. Moreover, the Russians are seeking much larger pro-
ductivity -gains than they have hoped for in the past. They imply un-
precedented success in the creation and absorption of new technology,
radical improvements in managerial behavior, and breakthroughs in
what have always been intractable problem sectors in the past, such as
agriculture.

The total spending on R.D.T. & E. is such that even with a high
share devoted to military and space programs the absolute amount left
for civilian work is very large. If, of the SRI estimated $28 billion of
Soviet R.D.T. & E. expenditures in 1970, only 60 percent is military the
remaining $11 billion represents a handsome expenditure on behalf of
civilian technology, considering that the analogous U.S. total was
about $16 billion for a much larger economy. The obstacles to innova-
tion in the%ivilian economy would thus seem to be related more to de-
fects in organization and incentives than to the volume of R. & D.
spending. The implications of this proposition are ambiguous, how-
ever. To get serious gains in civilian technology it may be necessary to
call on the capacity of the organizations and facilities in the military
sector that have produced results, in which case the military-civilian
competition would be felt very directly and keenly. Alternatively the
leaders may conclude that the emphasis should be on organizational
and planning changes within the share of resources already allocated
to civilian R.D.T. & E. Soviet planning documents and public state-
ments do not as yet reveal how these R.D.T. & E. resource allocations
problems are heing resolved.

The goal of more trade carries with it many dilemmas. The problem
of what to export must be a difficult one. The index number problem
that bedevils economic comparisons implies as a corollary that there
are plenty of export possibilities; the Russians have a comparative ad-
vantage 1n all those areas with low ruble/dollar ratios, such as ma-
chinery, investment goods, and industrial producer goods generally.
Shifts in priorities also imply excess capacity in some heavy industry
branches. It is often held that the Russians are not in fact competitive
in this area due to durability problems. but it is interesting they have
recently become very aggressive in selling products such as turbines
and aircraft. and industrial plant. They also must have a strong com-
mercial motivation to sell conventional weapons around the world, to
utilize the excess capacity in the branches that have produced the pres-
ent, stocks of these weapons. =

The Russians would like to make the program of modernizing the
civilian sector through trade more or less self-financing; if so, it need
not compete with the military for R.D.T. & E. and investment re-
sources. The hope is to create new capacity on a high technical level, on
credit, in those sectors where this capacitv can provide directlv the
exports to pay off the debt. Oil and gas are the prime examples. This is
one of those mixed competitive-cooperative interactions that will tax
the ingenuitv of policymakers on each side to extract for their side the
largest possible share of the gains.
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There is also the question of how effectively technology imports can
solve the technical progress problem. There already exists a long his-
tory of Soviet borrowing of foreign technology, a history that sug-
gests it is a far from costless process. It creates obstacles to learning
how to innovate independently. Technological imports may give a
much smaller impetus to productivity growth than expected—they
may require better maintenance, new skills, and higher quality inputs
than the Soviet economy normally supplies.

- The risks of this transition strategy are revealed by the experience of
the first two years of the Ninth Five Year Plan. The Russians have
experienced a drastic failure in agriculture; growth as a whole has
been considerably below the levels set in the Five Year Plan for the
first two years; they have not succeeded in fulfilling many of the goals
for consumer goods output. How the Soviet policymakers will react
to these difficulties over the next couple of years is very important for a
net assessment of U.S./U.S.S.R. relations. The hardline faction within
the leadership could take the position that the new strategy is danger-
ous adventurism, that there must be a return to the old emphasis on
heavy industries and defense industries, and that the country must not
risk giving up the strong comparative position it has won in the mili-
tary area and in defense R.D.T. & E. by frittering away its production
potential on “unattainable” civilian and consumer goals.

As of now, the leadership seems to be holding to the transitional
strategy. Faced with a failure in the agricultural program, the Soviets
committed half a year’s hard currency earnings for grain imports.
Kosygin, however, 1s reported to have cautioned the planners that they
must not expect to solve growth problems by big new infusions of capi-
tal and that they must stay within the amounts planned. The Central
Committee met in December to discuss the Plan and Budget for 1973,
and the plan as approved reaffirms the original strategy of the Five
Year Plan. It reacts to the agricultural failure by saying that the effort
in that sector should be increased, it reiterates the high priority of con-
sumer goals, and the budget for 1973 specifies an allocation for mili-
tary expenditures at the same level as for 1972. This need not be
accepted as the true indication of what will happen to military spend-
ing, but this action is a significant symbolic action for internal pur-
poses. They are still vigorously pursuing the trade aspect of the
strategy. There are a few contrary indications regarding the viability
of the strategy such as the greater fulfillment of producer-goods indus-
try than of consumer-goods industry goals in the last two years, and in
a sharp increase in the investment allocation to the steel industry for
1973. These differentials may, however, be explainable as results of the
failure of input requirements to decline as hoped for.

B. The U.S. Economy: A Period of Accelerated Recovery ™

If the Soviet economy seems to be engulfed in a set of problems asso-
ciated with a transition to a new strategy for economic development,
the U.S. economy seems to be recovering from the unsettled conditions
of a different kind of transition, characterized by inflation, consider-
able unemployment of resources, fiscal pressures associated with the

14 This seetlon s based in large part on a discussion with Ross Preston on the pressure
points in the American economy during the decade of the seventles.
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Vietnam War, and adjustments caused by changing national priorities
(e.g., as in government support of research and education).

The transition from the recession of 19691971 to the current period
of accelerated growth was accomplished through the New Economic
Policy (NEP), introduced in August of 1971. The NEP was a revolu-
ftionary and unprecedented program of government controls and
stimulation for economic recovery. The three main problem areas ad-
vanced by the NEP were excessive wage and price increases, poor gaing
in worker productivity, and a worsening balance of payments.

Phase I of the NEP commenced on 15 August 1971, and was com-
prised of a ninety-day freeze on all wages and prices, termination of
the convertibility of dollars held by foreign governments into gold
held by the United States, imposition of a 10 percent surcharge on all
imports, and demands for the reform of the international monetary
system. Phase IT provided for the establishment of control mechanisms
for regulating wage and price increases, tax incentives for stimulating
producer accumulation or capital goods, the reduction or elimination
of those federally funded programs with low levels of productivity,
and negotiations on the devaluation of the dollar relative to the curren-
cies of trading partners of the United States.

Phase IIT of the NEP was announced on 11 January 1973. It lifts
the mandatory wage and price controls of Phase IT and substitutes
a program which continues government surveillance of product and
sector performance and enforces compliance through informal gov-
ernment pressure and the threat of reimposing Phase II controls.
Certain “problem” areas (food, health and construction industries) of
the economy will remain under the wage-price controls.

The improved performance of the economy since the introduction
of the NEP has been encouraging. Real GNP (at 1958 prices) ad-
vanced at a rate of 6.5 percent, compared with the 2.7 percent rate
of 1971. The unemployment level fell from the 6 percent-plus rate of
1971 to 5.2 percent by the end of 1972, a 27-month low. The Consumer
Price Index at the end of 1972 was increasing at an annual rate of
3.5 percent, somewhat above the Administration’s target rate of 3
percent.

While progress has been made toward the realization of the ob-
jectives of the NEP, there remain several areas where long-run prob-
lems persist. These pressure points are both external and internal in
nature. They include: (a) the trade balance, (b) the tax base, (c)
the government spending base, (d) the investment base, (e) labor
market frictions, (f) energy demand, and (g) monetary management.

Of concern will be the impact the emerging energy crisis might
have on the U.S. trade position during the decade. Domestic demand
for energy and domestic energy supplies are already out of balance.
During the decade this imbalance is anticipated to increase. Possible
solutions to the energy crisis might involve a reconsideration of import
restrictions on petroleum and liquified natural gas. Satisfying domestic
energy requirements by dependence on foreign suppliers could, among
other things, cause substantial trade deficits over the course of the
decade. As a result, policy planners must realize the possibility does
exist for a single commodity ( petroleum) to swing the U.S. trade posi-
tion by as much as 5 to 10 billion dollars over the course of the decade.
This, in concert with the non-competitiveness of U.S. goods domesti-



143

cally and abroad due to recent problems of inflation in the United
States, gives serious concern for the stability of the dollar during the
decade.

The energy crisis may not only affect the U.S. trade position over
the course of the decade, but might substantially increase the domestic
price of energy. To date, restrictive measures which inhibit the opera-
tion of free market forces have led to excessive demands and short
supplies in such areas as natural gas. A more realistic approach by
regulatory agencies might suggest substantial increases in the price
of energy as a result of these shortages. Given the underlying depend-
ence of U.S. growth on cheap sources of energy, this could easily lead
to possible bottlenecks in the growth process. Current thinking views
the sources of growth as dependent on productivity and growth in capi-

-tal stock, etc. The United States might find itself at a natural resource -
boundary, a problem that U.S. policy planners have not had to deal
with in the past. ‘ ‘

Growth of the tax base during the decade represents another prob-
lem of balance. As the U.S. economy grows will the tax base emerge
which.will support not only existing programs and their uncontrol-
lable portion, but also new directions which federal, state and local
governments might -take during the decade? With the current em-
phasis on setting spending targets by balancing the full employment
budget, planners must realize that this approach to fiscal planning
presupposes spending the fiscal dividend in advance. -

Distribution of this fiscal dividend among federal programs and to
state and local governments via Grants-in-Aid has already begun.
‘Grants-in-Aid to-state and local governments for purposes of tax
relief are anticipated to increase during the decade to levels double
what they were in 1970. Expansion of existing federal programs in
‘the area of social security are anticipated to require periodic adjust-
ments in the tax rates and bases associated with the current wage tax
out of which these programs are funded. Recent calculations with the
Wharton Long Term Annual and Industry Forecasting Model imply
that the necessary tax base will emerge which will permit funding of:
these programs which are currently expanding at rapid rates and at
the same time balance budgets at full employment. However, as stated
previously, policy planners must realize that no fiscal dividend under
this approach to fiscal management will materialize. Thus the initial
stages of planning of new programs must be carried out with extreme
care. As full employment is reached, no surplus will materialize, leav-
ing policy makers with a more difficult set of decisions to make, namely
those associated with redistribution. These kinds of decisions have
politically been the more painful type for U.S. policy planners.

One of the more important areas where solutions Involve changing
the composition of output include the emerging ecological issues. Pro-
posed solutions suggest that investment as a ratio to GNP will have to
rise to high levels. Recent estimates suggest that 2 to 5 percent of
‘GNP per year will have to be devoted to solutions of these ecological
‘problems during the current decade. This problem is complicated by
the fact that the rate of return on investment in this area is of a social
nature. The existing tax incentive programs and pricing system might
‘have to be altered in order to bring about market solutions to these
_problems. Failure in this area would probably lead to more direct con-

26-150 O - 74 - 11
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trols and regulation. Targeting spending on full employment budgets
without adeqnately considering the ecological issues and the resources
~needed to solve these problems, may leave policy planners little room
to maneuver as full employment is reached. Again policy planners will
face the more politically painful decisions of redistribution.
Targeting the economy at unemployment rates below 4.5 percentage
points carries with it certain frictions and deficiencies which became
apparent during the decade of the sixties. In the area of wage and price
formation, the trade-off between the rate of inflation and the rate of
unemployment led to certain dilemmas on the part of policy planners.
The stickiness of wages and prices during periods of high unemploy-
ment resulted in implementation of wage and price controls. Recent
simulations with the Wharton Long Term Annual and Industry
Forecasting Model suggest that this trade-off mechanism and the as-
sociated lags are an integral part of the wage bargaining and price
formation structure of the U.S. economy. Setting target rates of unem-
ployment at less than 4.5 percentage points may bring a return to high
rates of inflation. Development of new programs and agencies, short
of wage-price controls, designed to break or reduce this trade-off rela-
tionship between the rate of increase in wages and target rates of un-
"~ employment, should be of great concern to policy planners.
The use of monetary policy to manage the economy during periods
-of high level growth has systematically led to disastrous affects in
mortgage markets and subsequent new home construction. Given cur-
rent administration stated policy of 25 million new housing starts by
1980, ways should be developed which wonld soften the effects of
monetary management on particular sectors of the economy, sectors
which are not primarily responsible for imbalances. Choosing target
rates of unemployment which appear politically acceptable may in
fact cause imbalances whose resulting effects may lead to reconsidera-
tions concerning initial targets. In particular, operation of the U.S.
economy at unemployment rates below 4.5 percent by the application
of general fiscal and monetary policy may be an unacceptable and eco-
nomically wasteful way to achieve full employment. Introduction of
programs which deal directly with structural unemploymernt may

represent a more feasible solution.

VI. Summary OsservaTions oN UNITep StaTES/U.S.S.R. EcoNoMIc
CoMPARISONS

Despite all the ambiguities in comparisons of economic aggregates,
and in the light of the best assumptions that can be made about the
‘interpretation of the preliminary estimates, what can be said at the

resent time that is responsive to the policymakers’ concerns expressed
in the introduction ? '

L. There is little doubt that the Soviet production potential has
moved appreciably closer to that of the United States over the years
considered by the study.- There are two qualifications to this finding,
both of which somewhat mitigate the impression the GNP comparisons
give of the favorable Soviet situation. First, during the last several
years, U.S. GNP has provided an appreciable understatement of pro-
duction potential. In 1970, for example, there was 6 percent unemploy-
ment, and output had fallen by one-half percent from the previous
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year. Second, the preliminary SRI comparisons have been made in
dollars only. If ruble comparisons were made, the ratio of U.S.S.R.
to U.S. GNP would certainly be smaller, although a dynamic com-
%arSiSSOIi{ would probably still reflect ratios with trends favorable to the

2. Regarding the validity of published Soviet data:

Soviet budget data on defense expenditures are an unreliable measure of
annual resources devoted to military uses. This is not the case with U.S. NSE.

Unlike the figures which the Russians release for defense expenditures, the
data they publish for total science® are a fairly good reflection of the annual
resources expended on R.D.T. & E. The major exclusion from the published
data appears to be some, perhaps all, of the expenditures on prototype and
other material-intensive R. & D. activities. .

3. What the preliminary comparisons suggest, with all their data
limitations and conceptual ambiguities, is that the Soviet leaders had
a strong propensity to devote the new output derived from their
expanding production potential to areas that are important for
strategic power purposes, especially NSE and R.D.T. & E. This stands
in sharp contrast to the recent situation in the United States.

4. Estimated on an annual basis for the period 1955 to 1970, the
United States could have produced the Soviet mix of military forces
and programs with less U.S. productive potential than was used to
produce U.S. national security programs. That is, the Soviet national
security program valued in dollars is estimated to have cost less than

“that of the United States in each year during the period studied.
However, comparisons of dellar valuations of national security reflect
the Soviet leaders’ decision to increase their NSE faster than the
United States during those sixteen years; the U.S.S.R./U.S. NSE
ratio increased from 0.73 in 1955 to 0.90 1n 1970, according to SRI
estimates.

5. While the precise linkage between expenditures and military
capability cannot be documented, this increase surely reflects the
fact that they are catching up or have caught up with the United
States in terms of military capability. Moreover, the calculated NSE
ratios understate the rate at which the Soviets have closed on the
United States and, if they continue to use their productive potential
allocated to national security to emphasize procurement of durables,
comparisons of near-term NSE estimates will-understate the additions
to military capability being realized by the U.S.S.R. Ruble estimates
of U.S. NSE are needed before the comparisons can be placed in full
perspective.

6. The R.D.T. & E. establishment of the U.S.S.R. employs substan-
tially more individuals than does that of the United States. Asa result,
dollar valuations of total R.D.T. & E. expenditures reflect a sig-
nificantly greater annual expenditure by the Soviets than by the
United States. However, R.D.T. & E. figures are measures of inputs,
representing the drain on production potential to service this obiective.
They are not measures of output, the payoff policymakers realize for
this commitment of resources. It is, therefore, difficult to settle between
two different interpretations of these findings about comparative
R.D.T. & E. expenditures. First, that the larger Soviet dollar expendi-
ture on R.D.T. & E. reflects the burden the U.S.S.R. is willing to bear

15 Total sclence is defined as “sclence from all sources including R. & D. plant.”
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to achieve technology objectives vis-a-vis the United States. Second,
that the larger dollar expenditure reflects significant inefficiencies in
the Soviets’ ability to generate equivalent R.D.T. & E. output. More-
over, it is recognized that these findings are not mutually exclusive.

7. The lack of R.D.T. & E. productivity measures prevents the cal-
culation of net comparisons and interpretation of the meaning of U.S./
U.S.S.R. R.D.T. & E. expenditure differences. It is not reasonable to
expect, however, that the R.D.T. & E. sector for.the Soviet Union
would exhibit productivity relationships considerably different from
those documented for industry which show the U.S.S.R. at about 40
percent that of the United States. .

8. Definitive comparisons of military R.D.T. & E. expenditures are
not possible at this time using published Soviet data ; the breakdown of
R.D.T. & E. between defense and nondefense is simply not docu-
mented. Comparisons can be made, however, by costing U.S.S.R.
R.D.T. & E. programs and activities in dollars. Preliminary estimates
of U.S.S.R. military R.D.T. & E. based on an SRI pilot study indi-
cate that the Soviets might have expended in 1970 on a dollar basis up
to $1 billion more than the United States. Again a ruble valuation of
U.S. RD.T. & E. programs and activities is needed to complete the
comparative analysis. ' ‘

9. Beyond the question of productivity in the use of R. & D. re-
sources lies the question of the comparative ability of the two econ-
omies to translate newly available technology in a dynamic way to
raise their productive potential. No comprehensive comparative study
of this phenomenon is available but it can be documented that the
Soviet Union has had more difficulty than the United States in absorb-
ing new technology in such key areas as computer technology, chemi-
cals, and agriculture. _

10. Analysis of the current state of the two economies finds the
Soviets in a period of transition in which their basic strategy for
economic development and resource allocations has been revised. Be-
cause of institutional and structural problems, success of this strategy
is uncertain. The United States conversely appears to be entering a
period of more stable growth following the transition from a period of
high inflation, high unemployment, and dislocations resulting from
changing priorities. The near-term opportunities to pursue programs
and initiatives represented by this comparative situation progg:bly
favor the United States over the U.S.S.R. ’
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Ixtropucrion—Coxcepr oF QrrorTUNITY CosT

Economic analysis measures the sacrifice of a particular use of re-
sources in terms of the concept of opportunity cost. Given the limited
availability of resources, both human and material, their utilization
for one purpose is attained at the cost of sacrificing some other pos-
sible use. This postulate presumes full utilization of resources, i.c. full
employment. The devotion of a significant share of an economy’s na-
tional product to military purposes deprives the economy of the op-
portunity of using that output for higher levels of consumption and/
or more rapid rates of growth in the form of higher levels of
investment.

In this study two out of four possible approaches to the calcula-
tion of the Soviet military burden are developed: (1) Comparison of
trends in the proportions of GNP devoted to the principal end-uses
of national product—consumption, investment, and defense, and (2)
Regression analysis of the possible trade-off’s between selected defense
expenditures and appropriate civilian analogues. The two other ap-
proaches: (3) Analysis of competing uses of resources, as revealed
1n an input-output matrix, and (4) Determination of possible compet-
itive claims for scarce human inputs, would provide greater degrees
of precision if they could Be feasibly implemented. However, data
deficiencies preclude their significant use at present.

(147)
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DereENsE EXPENDITURES ’I‘IME SERIES
Basic Methodological Considerations

Soviet official statistics do not provide a comprehensive estimate of
defense expenditures. According to an official source, the allocation in
the state budget to the Ministry of Defense includes payments for
delivery of armaments, supplies, equipment, fuel, food, and other mate-
rial supplies. It also covers personnel pay, military construction, arma-
ment equipment repair, and operation of military hospitals, schools,
and clubs.! Conspicuously omitted are outlays for research and devel-
opment and for nuclear research and procurement. These major ex-
penditure categories fall within the definition of defense expenditures
used by the North Atlantic Treaty Organization. Investment in indus-
trial enterprises producing military hardware is financed from the
state budgetary category “Financing the National Economy” and
from internal savings of state enterprises. This latter group of outlays

-are also excluded from NATO and U.S. definitions of defense
“expenditures. v '

No official indication is furnished as to the budgetary sources for
research and developmental expenditures, but a substantial case can be
made for their coverage from the budgetary allocation to “Science”.?
Not all of the budget financed scientific outlays are defense oriented.
Offsetting this qualification is the financing of product testing (devel-
opmental outlays) out of funds provided by producing enterprises.
The degree of this offset cannot be precisely determined. The com-
‘puted alternative cstimates of defense expenditures time series will
assume no offset and complete offset, respectively.

Specialists in the field of Soviet public finance have suggested that
other undesignated allocations in the state budget of a residual nature
.may also contain military expenditures.? However, as is the case with
residual calculations, the unexplained remainder undoubtedly incor-
porates other types of expenditures, errors, and changes in definition,
as well as the possibility of military outlays. The unsystematic trend
of these residuals compels the potential user to specify ranges rather
than single value estimates.* For these reasons none of the calculated
budgetary residnals are included within the estimates of defense
expenditures in this study.

Computed Alternative Time Series

Since the budgetary data from which the defense estimates are
derived are in current prices, the key question in constructing an index
of real defense outlays is that of deflation procedures. The determina-
tion of appropriate deflators, in turn, brings forth the issue of the
internal composition of defense expenditures. Within the explicit
defense budgetary category, it is possible to isolate the personnel com-
ponent by independent estimates of average pav and allowances for a
base year and personnel strength for all years. The portion of explicit
defense expenditures remaining after deduction of the personnel
component, designated as nonpersonnel, consists of two distinct cate-

L Vasilif Lavrov and K. N. Plotnikov (eds.). Gosudarstvennyi Biudzhet SSSR (State
Budget of the U.8.8.R.), Moscow, Finansy, 1968, p. 341.

% Nancy Nimitz. Soviet Bazpenditures on Scientific Research (PM-3384-PR), Rand
Corporation, Santa Monica, Jan. 1963, pn. 12-14

3 Abraham Becker, Soviet Military Outlays Since 1955 (RM-3886-PR). Rand Corporation,
Sap;%ig[onlca. July 1964, pp. 13-41. )
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gories—outlays for procurement of military equipment and arma-
ments and outlays for operations and maintenance of existing forces.
The latter grouping covers such expendable inputs as fuels, medical
supplies, tires, electrical energy, and the like. The budgetary allocation
to science, in whole or in part, is assumed to represent expenditures
for research and development.

Two alternative time series have been computed. They make similar
assumptions with regard to deflation of the personnel expenditure com-
ponent, but differ on the non-personnel and research and development
components. Each alternative series assumes that military pay scales
have increased in the same proportion as civilian wages. They are de-
flated by the official general wage index. The cost of personnel subsist-
ence is assumed to vary according to a weighted index of food and
clothing prices.® _

One series assumes that the non-personnel residual in the explicit
defense allocation consists solely of military hardware procurement;
the other series assumes that this residual is comprised of two parts of
hardware procurement and one part of operations and maintenance
outlays. The current value hardware procurement series is deflated by
the official price index for machinery and the operations and mainte-
nance outlays by the price index for petroleum products.

One time series assumes that all of the budgetary science allocation
is used for defense purposes; the other alternative assumes that only
half of the allocation is defense oriented.® In both instances the cur-
rent value budget estimates are converted to constant prices by a com-
posite deflator, three parts of which are deflated by the price index for
machinery and one part by the index for wages in science.”

Trends in Defense Expenditures

The general trends and composition of Soviet defense expenditures
since 1950 have been determined by both reactions to international
political conditions and by technological advances in the military arts.
The two decades following 1950 have been divided into periods which
represent distinctive changes in defense policies (Table 1).

TABLE 1.—RATES OF CHANGE IN SELECTED DEFENSE EXPENDITURES FOR SELECTED PERIODS
[Annual average rates}

Expenditure category 1 1950-52 1952-60 196063 1963-65 1965-69

Personnel. .. oo iiiiiiiicaeana 16.7 —4.8 0.8 0 5.3
Non personnel:
“A"" alternative._ 28.0 6.4 24.9 -3.5 11.3
“‘B'’ alternative ... 28.4 5.0 24.8 —-4.7 6.8
Research and developme 11.8 22.9 14.5 13.2 8.4
Total defense:
“A' alternative ... ... _.o.ooooil.. 19.2 2.5 15.7 1.2 10.1
“B' alternative._ .. ... ... ... 21.6 7 15.7 -.5 7.3

1 The A’ alternative assumes that nonpersonnel consists solely of weapons procurement and that all of the science
bud¥etary appropriation is defense oriented. The ‘B alternative assumes that the nonpersonnel expenditures consist
3¢ of weapons procurement and 3§ of operations and maintenance outlays and that only 50 percent of the science appropri-
ation is used for defense purposes.

Source: App. A.

& Weights are based on the 1958 per man estimates of pay and subsistence (see Abraham
Becker, op. c¢it., p. 92).

eIn 1969 approximately 53 percent of all state budgetary outlays for science were
directed toward research and development. Since the author combines these outlays with
net fixed investment, he implies that these outlays are directed toward non-military.
‘118?1)089873(?7' G. Lebedev, Narodnokhoziaistvennyi Effektivnost’ Razvitiia Tekniki, Msyl’,

D .
7The respective welghts for the two deflators are based on the 1957 composition
)

of the science allocations in the Union budget. (See Nancy Nimitz, op. cit., p. 45).
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There have been three distinct periods of acceleration of defense.
spending since 1950. The first period of rapid increase is that of the
Korean War, the second the era of sputnik and the Berlin Wall, and
the third the years of the late sixties of accelerated production and
development of aerospace and nuclear weaponry. The long period of
relaxation in the middle and late fifties is thaf of detente after the
Korean War and the second corresponds to the era of the nuclear test
ban treaty of the mid-sixties.

The composition of defense expenditures, with varying implica-
tions for claims on resources, has changed sharply over the period
with the development and application of military technology. (Table
2) The Korean War splurge was conspicuously large in personnel out-
lays with the personnel strength reaching a postwar peak of approxi-
mately 6.4 million in 1952. After 1952, there was a continuous reduc-
tion in manpower through the early sixties with the most rapid demo-
bilization occurring in the late fifties.® By contrast in the decade of the
sixties personnel outlays accounted for only about a quarter of ag-

- gregate defense spending.® Even though defense expenditures as a
whole showed little change between 1952 and 1960, the rapid decline
in personnel costs was somewhat more than offset by large increase in
weapons procurement and research and development outlays. In the
past decade the Soviet defense production has become increasingly
capital-intensive with hardware procurement and operations and main-
tenance accounting for over half of total, and outlays and research
and development for a steadily rising share, now between a sixth and
a quarter, depending on the defense index alternative selected. Of
course, this drastic change in the composition of military spending
has significant consequences in terms of opportunity costs.

TABLE 2.—COMPOSITION OF SOVIET DEFENSE EXPENDITURES

[Percentage of total outlays]

Category 1950 1952 1960 1963 1965 1969
“A"" Alternative:
Personnel 64.4 61.0 33.6 22.2 21.9 18.8
Nonpersonnel._____.________ ... __ 30.1 34.3 46.1 58.1 53.2 57.1
Research and development..________ ___ 7" 5.5 4.7 20.3 19.7 24.9 24,
“‘B’* Alternative:
Personnel_._._____.._____.___ U, 65.3 6.2 38.4 25,5 26.2 24
Nonpersonnel.__.___________________ . ... 3.9 36.4 50.0 63.2 58.9 59.3
Research and development._____________ " 2.8 2.4 11.6 11.3 14.9 15.9

Source: See appen&ix table A,

DEerense anp THE CHANGING CoMPosiTION oF GNP

As a first approximation, the opportunity costs of Soviet defense ex-
penditures will be determined by analyzing the changing composi-
tion of the uses of national product. By observing the proportions of
GNP made available for the principal uses of product in those periods
in which defense policy has shifted, some notion of the effect of the
economy of changing defense commitments may be observed (Table
3). The proportions are expressed in terms of current prices in order to

% See Appendix Table A,
° Personnel costs are projected to account for over 35 percent of the U.S. defense budget,

Including retirement pay, in fiscal 1973 (Edward Fried, Setting National Priorities: The
1978 Budget, Brookings Institution, 1972, p. 78).
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reflect price changes, as well as physical resource shifts. The defense
row reflects the “B” alternative in which the non-personnel residual is
assumed to include both weapons procurement and operations and
maintenance outlays and in which only half of the science appropria-
tion is assumed to be defense oriented.

TABLE 3.—EXPENDITURE COMPOSITION OF SOVIET GNP

[Percentage of total]

Use ’ 1950 1952 1955 1960 1963 1965 1969

Private consumption._ ... ._.._. 54.7 55.2 54.5 51.2 51.3 51.3 50.9
Public consumption_ ... 5.5 5.2 53 5.2 5.7 6.6 7.1
Capital investment_.__. 23.9 22.4 25.1 33.1 29.9 30.8 29.5
Defense_.._.._.___ 10.8 13.3 12.3 8.4 1.1 9.1 10.1
Administration. _._______ ... ... 5.1 3.9 2.8 2.1 2.0 2.2 2.4

(1) 1 SN 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Source: Appendix table B-1,

If there is any clear resources trade-off it would appear to have
been between defense and capital investment. Those reference years
in which the defense share has risen are matched by declines in the
capital investment proportion, though not by any systematic degrees
of trade-off. The two uses combined have received fluctuating propor-
tions at around 40 percent of production. During the sixties the in-
vestment share was some five points or so higher than in the fifties
while the defense share had an average somewhat lower in the later
decade. There is no perceptible competition between defense and con-
sumption, either private or public. The private consumption share has
fallen from an average of around 55 percent in the fifties to a stable
proportion of about 51 percent in the sixties. The public consumption
share has shifted upward somewhat, largely because of rapidly rising
wage rates in education and health.

Another, and perhaps, more sensitive test is to compare rates of
change of expenditure for the several end-use categories over the se-
Jected periods (Table 4). Again it would appear that investment is
sensitive to changes in rates of defense spending, but that private
consumption shows little evidence of competition for inputs used in
military production. The table also indicates a close positive relation-
ship between rates of increase in investment and in GNP, and an
Inverse one if defense growth rates are compared with those of GNP.

TABLE 4.—EXPENDITURE TRENDS FOR PRINCIPAL USES OF GNP

[Average annual rates]

Use 1950-52 1952-60 1960-63 1963-65 1965-69
Private consumption.... 7.0 6.7 3.5 4.8 6.2
Public consumption 5.1 5.1 6.8 6.2 5.3
Capital investment. 12.5 12.7 4.8 8.6 6.8
Defense (A).... 19.2 2.5 15.7 1.2 10.1
(B).. 20.6 .7 15.7 —-.5 7.3
Administration.._....... ... ~6.8 =2.7 2.5 3.5 6.1
GNP e e 5.2 6.3 4.0 7.0 4.9

Source: Appendix table B-1.
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This type of comparison becomes more incisive if selected . com-
ponents of the three major uses of GNP are compared rather than.the
aggregates themselves. In this way it is possible to search for trade-
offs between components of defense spending and their civilian. ana-
logues (Table 5). An obvious comparison is that of military hardware
and producer and consumer durables. There exists considerable sim-
1larity of both human and material inputs into the production of both
categories of output. The inverse pattern of growth fluctuations be-
tween procurement and producer durables is quite strong, except for
the early sixties. If one excepts the very low base of consumer durables
production in 1950, the same evident pattern of trade-off exists between
weapons and consumer durables production. Similar comparisons could
be made between other military and civilian production analogues.
However, such an approach is impressionistic at best. A more rigorous
technique is that of econometric analysis, to which the study now turns.

TABLE 5—COMPARATIVE EXPENDITURE TRENDS FOR SELECTED COMPONENTS OF PRINCIPAL USES OF GNP

[Average annual rates of growth]

- Use ‘ 1950-52 195260 1960-63 1963-65  1965-69-

Private consumption: Consumer durables........_.._..__.... 18.3 173 - 7.4 9.3 8.9
Capital investment: .
Producer durables_ . eaneeen 3.1 13.9 11.8 10.3 6.5
LT LT S, 16.2 14.9- =20 3.2 6.1
Cther construction . eeecmeee—e———— 14.6 11.4 3.2 9.0 6.0
Defense:
Procy t (A; _________ - ; 28.0 6.4 39.7 -3.5 1.3
Procurement (B)_. ... . ... . bemmanan 28.5 5.0 39.6 ~4.7 6.8

Source: Appendix table C.

AN EconoMeTrIC EstiMaTe oF DEFENSE OpPORTUNITY CoOST

In order to ascertain if there has been any systematic resource trade-
off between selected defense expenditures and analogue non-defense re-
source utilization, the technique of regression analysis will be em-
ployed. The underlying assumption of this analytical approach is
that there is some linear relationship between trends in specified de-
fense expenditures over time and trends in analogue non-defense re-
sources claimants. Specifically, trends in the latter uses are assumed to
be strongly influenced by (functions of) defense trends, in the context
of this study in an inverse direction. The relationship between a de-
fense expenditure and its non-defense analogue is expressed in the
form of a linear estimating equation of the form Y=a+bX, in which
Y is the dependent variable (non-defense expenditure); “a” is the
value of expenditure for non-defense use when the defense expendi-
ture is equal to zero (vertical intercept) ; “b” is the coefficient which
indicates the multiple by which the non-defense expenditure changes,
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given a unit (ruble) change in defense expenditure (slope); and X
15 the independent variable (defense expenditure).

The “b” coefficient or regression coefficient, is the degree of trade-
off. Of equal importance is the extent to which the behavioral trends
of non-defense variables can be explained statistically by trends in
the independent defense expenditure variables. This relationship,
technically known as the coefficient of determination, R? indicates
the degree to which the non-defense expenditure trend is explained by
the related defense expenditures trend. )

Separate equations have been constructed for the five periods of
shifts in defense expenditure policies for each pair of comparisons.
The basic tests of the empirical results are the degree to which move-
ments in the particular defense expenditure *° variable explains trends
in the non-defense variable and the variation in the regression co-
efficient, the ratio of change of the non-defense variable to a unit
change in the defense expenditure variable. Ideally the correlation
coeflicient, should be over .5 and as close to 1.0 as possible. The regres-
sion coefficient (“b” in the estimating equation) should be consider- °
ably smaller or negative in periods of rapid expansion of defense ex-
penditures than in years of relative relaxation in defense spending.

The bilateral comparisons have been selected to match defense and
non-defense analogues in varying degrees of dependence (Table 6).
Before discussing possible trade-offs, the inverse trends of defense
expenditures and GNP should be analyzed. Asnoted in Table 4, periods
of rapid increase in military spending have coincided with decelera-
tions in the growth rate for national product. Except for the 1952-60
period this observation is confirmed by regression analysis. The co-
efficient of determination is well over .8 and the regression coefficients
show expected and sharp variations in the appropriate periods.
However, it would be an oversimplification to conclude that fluctua-
tions in defense spending provide the explanation for inversely re-
lated fluctuations in GNP growth rates. GNP trends are a function
of a complex of factors, most readily summarized as a combination of
factor inputs (labor, tangible capital, land, intangible capital, etc.)
and the efficiency with which these inputs are used in the production
process (productivity). The influence exerted by variations in defense
expenditures on GNP is indirect, through effects on these underlying
variables.

We can draw a tentative conclusion from the econometric analysis
that Soviet defense expenditures have adversely affected Soviet eco-
nomic %fowth. In order to understand more precisely just how the
impact has been exerted we must investigate possible resource trade-
offs between defense and non-defense resource use.

i¢ The “B” alternative has been used for all defense and defensé compunent variables.
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TABLE 6.—RESULTS OF ESTIMATING EQUATIONS FOR TRADE-OFFS BETWEEN DEFENSE AND NONDEFENSE
EXPENDITURES 1

Regres- Coefficient 3 Regres- Coefficient
Independent variable— sion  of deter- Independent variable— sion  of deter-
dependent variable and period coefficient  mination | dependent variable and period coefficient  mination
DEFENSE DEFENSE
9.6 0.91 0.62
2.3 .98 .99
16.0 .13 -3
2.8 .99 .76
—46.7 .97
6.7 .82
.89
DEFENSE Z(ll
Capital investment:. .94
1950-69 : z oz 4.6 .91 -.72
.9 .88 .84
8.2 .15
1.3 94
~19.3 ~.89
3.7 .83
: .93
DEFENSE PROCUREMENT 5138
Producer durables: 1.0
17 .92 ~.93
.1 .97 .91
2.4 .59
.7 .98 DEFENSE
-2.8 —~.98
1.4 .80 | Housing investment:
1950-69 .67
DEFENSE PROCUREMENT ??
Consumer durables: -.78
1950-69 4 .91 —.85
1950-52 1 .70 .76

1 All estimating equations statistically significant at 5 percent level, except for 1950-52 and 1963-65 comparisons in
which only one degree of freedom imposes highly restrictive tests.

Source: App. D.

Comparing first resource trade-offs among the GNP aggregates,
there appears to have been strong evidence of inverse movements
between defense expenditures and those for both capital investment
and private consumption in all periods other than 1952-60. The statis-
tical explanation of the changes in the two major non-defense uses of
national product as functions of the variation in defense spending is
supported by the high coefficients of determination. Well over 80
percent of the trend in investment outlays is “explained” by defense
spending trends and over 70 percent of the trend in private consump-
tion outlays are similarly “explained”. Furthermore, the regression
coeflicients for both categories are appreciably lower in periods of
accelerating defense expenditures, as compared with periods of relaxa-
tion in the defense effort.

When the comparisons are between components of the GNP aggre-
gates, even closer relationships result. In the trade-off between military
weapons procurement and producer durables production, the coeffi-
cient of determination becomes significant in every period and nearly
1.0 in three of the periods. Again the regression coefficients show the
fluctuations suggested by the general hypothesis. The functional rela-
tionship between defense procurement and consumer durables is
weaker, though statistically significant in all but the 1963-65 period.
Again, the regression coefficients are consistent with the general theme,
_ . The trade-off relationship between defense and public consumption
(health and education) and between defense and housing investment,
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are not as significant as the foregoing comparisons. The regression
coefficients move in the “wrong” direction for public consumption in
the first three periods and for housing in the 1963-65 period. Educa-
tion has been a high priority resource claimant which has been
exempted from the constraints placed on other non-defense users of
resources. Housing trends are much more closely correlated with those
for other types of construction whose input pattern it more nearly
resembles than that of defense.

One general trend distinguishes the inter-period differences for all
of the non-defense expenditure trends. The constraint imposed by
rising defense expenditures appears to have been less pervasive in the
1965-69 period than in the earlier ones of rapid increases in military
spending. This distinction implies that the larger and more highly
developed Soviet economy of the late nineteen sixties could more
readily sustain a guns and butter policy at less sacrifice than in earlier
years. However, the resources foregone were still considerable.

If, as computed in the foregoing estimating equations, the clearest
resource trade-off has been between defense weapons procurement and
producer durables, the implications for economic growth are twofold.
Fluctuations in production of producer durables lead to fluctuations
in the rate of increase in capital stock, one of the primary ingredients
in the growth process. Perhaps even more significantly, such inverse
fluctuations also have a significant qualitative impact on growth in
terms of the quality of capital assets and their productivity. It is
through investment in producer durables that new technology becomes
embodied in capital stock, and thereby, adds to the productivity of
such fixed assets. By constraining the production of productive equip-
ment rising demands for weapons limit the application of the fruits
of technological research into the production process.

If, as has been claimed by an official spokesman, that the nation’s
best scientific and engineering talent has been assigned to advanced
weapons development,* then technological advancement in the civilian
sectors has suffered qualitatively. In an era when the leadership is
desperately striving to find in technology the solution to lagging
growth, such a policy is self-defeating.

The impact of defense spending upon consumption is somewhat
weaker and more difficult to discern. It is clearest in the case of con-
sumer durables where the technological constraints are analogous to
those for producer durables. In fact, some consumer durables are
produced as by-products in defense plants. Little systematic relation-
ship has been shown between defense and housing construction trends.
The other main goods components of consumption, food and apparel,
are heavily dependent upon agricultural performance. Therefore, the
causative influence of defense policy is likely to be tenuous.

Alternative Regression Formulas

Although the regression results disclose the prevalance of significant
trade-offs between defense and non-defense uses of resources as defense
policies shifted over two decades, other regression formulas might
provide clearer and more reliable conclusions than the linear equations
used. Since the focus of the interest is upon changes in resource alloca-

A n‘igtatemtfmst iilttributad ttodA%adem(i)cian N. tN Sg‘_menov, a vice-president of the‘U.S.‘S.R.
Academy of Sciences. Quoted from Organization for Economic Cooperation d .D -
ment, Science Policy in the U.8.8.R.; 1969, p. 435. . - pera an evelop
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tion in both direction and degree over short time periods, a formula
which highlights such changes, one using logarithmic values, should
be applied to compute trends. In addition, in the relationship between
trends in defense expenditures and in GNP, some lag should be in-
troduced. The use of logarithmic functions would not only have the
advantage of distinctly measuring changes in trend, but also would
- minimize the possibility of accepting false hypotheses (type II error)
over short time periods.

Subsequent revisions of the present study will incorporate these
methodological revisions, as well as attempt to use the two alternative
approaches discussed in the next two sections of the contribution.

ANavysis oF INPuT-OUTPUT STRUCTURE

The Soviet statistical agency has published comprehensive input-
-output tables for both 1959 and 1966. The raw information presented
in official publications has been further refined and analyzed in the
research of Professor Vladimir Treml and his associates.> The Soviet
table, as refined by Treml, contains a 76 sector matrix for intermediate
transactions and final demand columns for private consumption,

- public consumption, and other uses. Unfortunately for our purposes,
the other uses column combines investment, defense, and exports into
a single aggregate. .

A comparable input-output matrix for the U.S. economy for 1963,
compiled by the Department of Commerce, has a somewhat larger
intermediate product matrix with a separate final demand column
for defense.’® If there were no other serious data deficiencies, it might
be possible to improvise the pattern of Soviet defense resource drains
by fitting the U.S. pattern of defense expenditures into the Soviet
matrix, with some changes determined by knowledge of the difference
between Soviet and U.S. military inventories and production. .

However, even this improvisation is not worthwhile because of
classification ambiguities in the Soviet matrix. The official classifica-
tion list lists no sectors which specifically contain military products.
The list of sectors, as compiled by Treml either completely exclude
military production or effectively conceal it within machinery sectors
of highly aggregate composition with imprecise titles. For example,
the aircraft industry may be blanketed into the “transportation ma-
chinery and equipment” sector, the electronics industry into the “other
machine building” sector, and tank production in “agricultural ma-
chine building”.

If the information provided in U.S. matrixes were available in
the official Soviet input-output matrix, then highly specific data would
be available to measure the economic impact of defense programs
upon the existing distribution -of resources: Until such time as such
information is provided, less precise approaches must be used.

InruTs

Anavysts oF Secrorar DistriBuTion oF Hicir Quarity Human

Perhaps the major deficiency of the conventional input-output ma-
trix is its assumption of manpower input homogeneity. Generally

2 Vladimir Treml, Dimitrl Galllk, Barry Kostinsky, and Kurt Krueger, The Structure of
th(la’%)&wt Efcoéwmlg, Przi;ger' 1%72. v "

ce of Business Economics, U.S. Department of Commerce, Input-Output Structure
of the U.8. Economy: 1968, Vol. 1, 1969, pp. 186-190. P put &
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labor input is included as a single row in the value-added quadrant
of the table. However, particularly in an economy operating at full
employment, bottlenecks for certain categories of skilled labor may
be more crucial than those for particular material inputs. Therefore,
the conventional input-output matrix should be supplemented by a
manpower matrix which depicts the distribution of pertinent man-
power skills by employing sectors. .

A start in this direction has been made in United States social
accounts, both in construction of a general distribution of occupational
skills by industrial sectors ** and in special studies on the distribution
of particular skills in defense-oriented sectors.’® No differentiated
manpower allocation has been published in the Soviet Union. The
published input-output table shows labor input in terms of total
man-years by using sectors. _

A vague notion of the possible skilled manpower requirements of
defense production is conveyed by the changing composition of
graduates of higher educational institutions and technical institutes,
published in the annual economic handbook. Rates of increase have
been most striking for engineers trained in electrical engineering,
electronics, and communications engineering. Modern weaponry pro-
duction uses such skills heavily but so does production of industrial
control equipment and of consumer durables. No doubt the composi-
tion of university and technical institute graduates has been strongly
influenced by defense production requirements, but the degree cannot
be ascertained from published information. This potentially lucrative
approach cannot be utilized until official Soviet statistics provide some
matrix of occupational distribution by economic sectors.

- APPENDIX A

DERIVATION OF DEFENSE EXPENDITURES TIME SERIES

In order to determine the impact of defense expenditures upon the economy
some notion of the trend in the real drain of resources is a prerequisite. For
this purpose it is necessary to derive deflators for current value estimates.
The procedure follows this sequence: (1) estimate of personnel expenditures
in constant prices, (2) estimate of personnel expenditures in current prices
and of non-personnel expenditures in current prices, (3) deflation of non-person-
nel expenditures time series, (4) estimate of research and development expendi-
tures in current prices, (5) deflation of current value science expenditures, and
(6) summation of the three appropriate component time series.

In one respect there is an apparent inconsistency in the procedure employed.
The summation which reflects total defense expenditures at constant prices
includes non-personnel and science outlays in such expression, but personnel
outlays are expressed in current prices. The reason for this apparent aberration
is to reflect changes in the quality of military personnel services over the years.
Presumably the official price indexes used to deflate the other two main expendi-
ture components do reflect quality changes by frequent linked changes in the
price base. However, the constant price personnel time series does not conform
to this requirement, as it merely values per man outlays in terms of 1958 rates.
Thus. the attempt to reflect changes in skill composition by periodic changes in
weights is missing. As a substitute for this usual procedure, an index deflated by
changes in general wage rates has been adopted. Otherwise real personnel cost
would be subject to increasing distortion as one moved farther from the base
price year, 1938,

1916'0Bureau of Labor Statistics, Tomorrow’s Manpower Needs, Vol. IV, (Bulletin 1608),

13 Max Rutznick, “Skills and Location of Defense Related Workers,” Monthly Labor
Review, Feb. 1970, pp. 12 and 13.
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APPEND{X TABLE A—DERIVATION OF DEFENSE EXPENDITURES TIMES SERIES
[Billion of rubles]

) L5100 00 O 00 00 1N 4 LN = O NI = (O OD (O &

O] t4] @ ®) ) ) @
. i Personnet
Explicit Subsistence Pay Subsistence costs
° defense  Personnel  Pay (1955 (1955 {current (current (current
Year budget  (millions) prices) prices) prices) prices) prices}
8.3 4.6 3.2 1.7 2.9 1.8 4.7
8.3 54 3.7 2.0 3.4 2.0 5.4
10.9 6.4 4.4 2.4 41 2.3 6.4
10.8 5.8 4.0 2.1 3.8 2.0 5.5
10.0 5.8 4.0 2.1 3.9 2.0 5.9
10.7 5.2 3.6 1.9 3.6 L9 5.5
9.7 4.8 - 3.3 1.8 3.4 1.8 5.2
9.1 4.2 2.9 1.6 3.1 1.7 4.5
9.4 3.8 2.6 1.4 2.8 LS 4.5
9.4 3.6 2.5 13 2.8 1.5 4.3
9.3 3.6 2.5 1.3 2.8 1.5 4.3
11,6 38 2.6 1.4 3.0 1.7 4.7
12.7 3.5 2.4 1.3 2.9 1.6 4.5
13.9 3.3 2.3 1.2 2.8 1.6 4.4
13.3 3.3 2.3 1.2 2.9 1.6 4.5
12.8 3.2 2.2 1.2 2.9 LS 4,4
13.4 3.2 2.2 1.2 3.0 16 4.6
14,5 3.2 2.2 1.2 3.2 L6 .8
16.7 3.2 2.2 1.2 3.5 1.6 5.1
12.7 3.2 2.3 1.2 3.8 1.6 5.4
® ) 10 an (12) (13) (14) (15)
Nonpersonnel expenditures Science Total defense
A B A B A B
alternative  alternative alternative  alternative alternative  alternative
Current (1955 (1955 Current (1955 (1955 (1955 (1955
Year prices prices) prices) prices prices) prices) prices) prices)
3.6 2.5 2.5 0.5 0.4 0.2 7.6 - 7.
3.9 2.7 2.8 .5 .5 .2 8.5 - 8
4.5 3.9 4.1 .6 .5 .3 10.8 10.
5.0 4.3 4.5 .6 .5 .3 10.6 10.
4.1 3.6 3.7 N .6 .3 10.1 9,
5.2 5.2 5.2 .8 .8 .4 11.5 11,
4.5 4.6 4.6 .9 .8 .4 10.6 10.
4.3 4.5 4.5 1.3 1.3 7 10.6 10.
5.1 6.1 5.8 1.7 1.9 1.0 12.3 11
5.1 6.2 5.9 2.0 2.2 11 12.7 . 11
5.0 6.3 5.9 2.3 2.6 1.3 13.2 11,
6.9 8.6 - 8.1 2.7 31 1.6 16.4 14,
8.2 10.5 10.0 3.0 3.4 1.7 18.4 16.
9.5 12.1 11.4 3.4 3.9 2.0 20.4 17.
8.8 11.6 10.9 3.9 4.5 2.3 20.6 17.
8.4 1.5 10.7 4.3 5.0 2.5 20.9 17
8.8 12.5 11.5 4.6 5.4 2.7 22.5 18.
9.7 13.9 1.0 5.1 6.0 3.0 24.7 18,
11.6 16.8 13.2 6.5 6.3 3.2 28.2 20.
12.3 18.4 14.4 5.9 6.9 3.5 30.7 23,
SOURCE

Col. 1. US.S.R., Biudzhetnoe Upravlenie, Gosudarstvennyi Biudzhet S.5.S.R. i Biudzhety Soiuznykh Respublik, 1966,
p. 53. Tsentral'noe Statisticheskoe Upravlenie (T5.5.U.), Narednoe Khoziaistve S.5.S.R. v 1970 Godu, p. 769.

Col. 2. 1950-59: Ritchie Reed, Estimates and Projections of the Labor Force and Civilian Employment in the U.S.S.R.:
1950-75, Foreign Demographic Division, Bureau of the Census, 1967, p. 15,

1960-69: International Institute for Strategic Studies, The Military Balance, 1971-1972, p. 63,

Col. 3 and 4. Abraham Becker, Soviet National Income, 1958-64, University of California Press, 1969, p. 307. Becker's
1958 prices and wage rates converted to 1955 basis by references cited for col. 5 and 6.

Col. 5. Ts.S.U., Trud v S.S.S.R., 1968, p. 137, General Wage index.

Col. 6. Ts.5.U., Narodnoe Khoziaistvo S.5.S.R. for foilowing years: 1962, p. 144; 1967, p. 226; 1969, p. 188. Deflated by
the index for consumer goods,

Col. 7. Col. 5 plus col. 6.

Col. 8. Col. 1 plus col. 7. . . .

Cel. 9. Assumed composed 100 percent of procurement expenditures. Deflate by heavy industry price index in Ts.S.U.,
Narodnoe Khoziaistvo S.S.5.R. for following years: 1962, p. 144 and 1969, p. 188.

Col. 10. Assumed composed %4 of procurement cuilays and 4 of operations and maintenance expenditures. Deftate by
proportionately weighted heavy industry and pstroleum products price indexes, Same sources as col. 9.

Cel. 11, Same cources as col, 1.

Cok. 12. Assume that the 1957 cost breaxdown of four o one between equipment and personnel expenditures is
applicable for other years (Nancy Nimitz, Soviet Expenditures for Scientific Research (PM-3384-PR), Rand Corperation,
1563, p. 45.) Equipment outlays are deflated by the machinery price index (same source as column 6) and persenne! coste
by theG igdex of wages in science (Ts.S.U., Trud v S.S.S.R., pp. 137, 139 and Ts.S.U., Naroduoe Khoziaisivo 5.5..R. A
1969 Gody, p. X

Col. 13. 58 percent of cel. 12 with upward rounding.

Col. 14. Col. 8 plus col. 9 plus col. 12.

Col. 15, Col. 8 plus col. 10 plus col. 13,
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ArPENDIX B
TRENDS IN UTILIZATION OF SOVIET GNP

The ecalculation of the distribution of Soviet GNP in selected years proceeds
by the following steps: (1) Estimation of a base year distribution of GNP, (2)
calculation of distribution of GNP in selected years in prices of the base year
through use of appropriate quantity indexes, (3) computation of deflators for
each and use, and (4) conversion of constant into current price values through
application of the deflators. The first two steps have been combined in the expres-
sion of table B-1. (The source references for each end use refer to indexes rather
than to ruble values.) .

APPENDIX TABLE B-1.—TRENDS IN SOVIET GNP BY END USE IN CONSTANT PRICES
{Percentages of total]

Use 1950 1952 19551 1960 1963 1965 1969>

A defense alternative:

Private consumption2______.__.... 55.1 53.4 54.5 51.7 48.4 47.5 46.4
Public consumption 2___ - 6.2 5.8 5.3 4.9 5.1 5.1 4.8
Capital investment 3.___ - 21.2 22.1 25.1 3.7 31.9 33.9 34.3
Defenses____..._... .- 11.6 14.3 12.3 9.7 12.8 11.7 12.8
Adminstration . ___. ... ..... 5.9 4.4 2.8 2.0 1.8 1.8 1.7

Total GNP ... 100.0 100.0 100.0 100.0 100.0 100.0 100.0

B defense alternative:

Private consumption._..___.._...... 55.2 53.6 54.5 52.3 49.1 48.5 47.8
Publi¢'consumption. . . _ 6.2 5.8 5.3 5.0 5.2 5.2 5.0
Capital investment._.__ 21,2 22.2 25.1 32.1 32.4 34.6 35.4
Defense.....__._........ 11.4 14.0 12.3 8.6 11.4 8.9 10.0
Administration____._..._. 6.0 4.4 2.8 2.0 1.9 1.8 1.8

Total GNP ... 100.0 100.0 100.0 100.0 100.0 100.0 100.0

1 Morris Bornstein and Associates, *‘Soviet National Accounts for 1955,"" Center for Russian Studies, University of
Michigan, 1961, pp. 71-76. The residual of “other”” expenditures has been omitted. It consists targely of inventories for
which annual published data is lacking prior to 1958. X X

2 David Bronson and Barbara Severin, ‘‘Recent Trends in C and Di ble Money Income in the U.S.S.R."
in Joint Economic Committee, “New Directions in the Soviet Economy,”’ 1966, p. 521. Same authors, **Consumer Welfare'’
in J.E.C., “’Economic Performance and Military Burden in the Soviet Union,"’ 1970, p. 87. Public consumption is equivalent
to education and health services in their classification, private consumption includes all other consumption categories.

3 T7s.S.U., Kapital'noe Stroitel'stvo v. S.S.S.R., p. 36, 43, 152, 188. Ts.S.U., "Narodnoe Khoziaistvo S.S.S.R. v. 1969
Godu,”” pp. 501-502.

« App. table A-1. . o

s Moved by employment in administration in state, economic, cooperative, and social organizations, Ts.S.U., “Trud v.
S.S.S.R,” pp. 28-29. Ts.5.U., “Narodnoe Khoziaistve S.S.S.R. v. 1969 Godu,"" p. 571.

"

‘Since price indexes are available only for inputs into the end uses of GNP
or for their components of expenditure, rather than for the end uses themselves,
the computed indexes are based upon weighted price indexes for indicator inputs
or-outputs comprising each end use. For consumption the approach is to deter-
mine the composition of expenditures, then determine which combination of
price indexes should be used for each type of expenditure. The division between
private and publicly financed expendifures has been estimated in Table B-1.
The composition of private expenditures for 1959 has been estimated by Becker
in Sovict National Income and Product, 1958-62, Part I, p. 9. The weight for
income in kind is based on my estimate in Derivation of 1959 Value-Added
Weights For Originating Sectors of Soviet GNP, p. 23. The proportionate weights
are, respectively : state retail store sales—60; collective farm market sales—4;
private consumer service—9 and income in kind—13.

The price index for goods sold in state retail outlets is the official index ob-
tained from the following editions of Narodnoc Khoziaistro SSSR: 1961, p. 654 ;
1954, p. 647; 1963, p. 653; 1969, p. 625. The index for collective farm market
sales is obtained from the following editions of the handbook; 1958, p. 789 ; 1960,
p. 737; 1962, p. 540; 1965, p. 665; and 1967, p. 739. The price index for income
in kind is a weighted average refiecting proportionate sizes of state retail and
collective farm market sales in private consumption as a whole.

The price index for private services and for public consumption are weighted
3 to 1 by the price indexes for health and education wages and for all industrial
goods. This breakdown is obtained from Akademiia Nauk SSSR, Mezhotraslevoi

26-150 O - 74 - 12
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Balang Proizvodstva i Raseredeleniie Produktsii Ekonomicheskogo Raiona, 1964,
p. 199. The wage index is obtained from the Trud reference cited in Table B-1
and the 1969 economic handbook; the price index from various editions of the
handbook.

For investment, for the two basic components of fixed investment, construction
and equipment, are weighted by their average values for the period 1956-60
with respective weights of 7 for construction and 3 for equipment. The construe-
tion index is the official one found in the 1969 handbook, p. 523. The price index
for equipment is the official price index for machinery, found on p. 188 of the
same handbook.

The defense price increase is obtained in the “A” alternative by dividing the
sum of column 1 and column 12 by column 14 and in the “B” alternative the
sum of column 1 and column 12 by column 15 of Appendix Table A. o

The deflator for administration is weighted 2 to 1 by personnel and material
expenditures (G. 8. Mergelov, Planirovanie i Finansirovanie Raskhodov na Up-
ravelenie, 1962, p. 11). The deflator for personnel is the official wage index for
administrative personnel found in Trud and the 1969 handbook ; the deflator for
“materials is the official wholesale enterprise price index for all industrial output
noted above.

The deflators for the expenditure components of GNP are shown in Table B-2.

APPENDIX TABLE B-2.—DEFLATORS FOR EXPENDITURE COMPONENTS OF SOVIET GNP

[1955=100]

Use 1950 1952 1955 1960 1963 1965 - 199
Private consumption________._..___..__ 112.9 112.4 100 102.1 104.4 107.9 113.5
Public consumption. _____ ... - 101.5 98.9 100 104.0 109.0 129.4 153.9
Capital investment. _ 128.6 109.9 100 102.8 92.5 90.9 89.2
-Defense (A)__.._. 126.1 110.2 100 93.8 89.4 87.1 84.3
Defense (B) .. 1243 111.1 100 97.3 92.8 91.7 97.9
"Administration_ .. __.....oo.ooeoeooo.. 97.9 96.2 100 105.3 113.2 122.0 148.7

The constant 1955 ruble proportions in Table B-1 are converted to current
-rubles by multiplying by the appropriate deflators in Table B-2.

APPENDIX TABLE B-3.—SHARES OF SOVIET GNP BY END USE IN CURRENT VALUES

[Percentage of total]

Use 1950 1952 1955 1960 1963 1965 1969

- A" defense alternative:

Private consumption..__.______.__. 53.6 54.5 54.5 50.8 51.0 50.7 50.7
Public consumption. _ 5.4 5.2 5.3 5.1 5.7 6.5 7.1
Capital investment_ _ 23.4 22,1 25.1 32.8 29.8 30.5. 29.4
Defense__._.._..____. 12.6 14.4 12.3 9.2 11.5 10.1 10.4
Administration...._.._....._..___. 5.0 3.8 2.8 2.1 2.0 2.2 2.4

GNP 100.0 100.0 100.0 100.0 100.0 100.0 . 100.0

- *B"" defense alternative:

Private consumption.._..._._..___. 54.7 65.2 54.5 51.2 51.3 51.3 50.9
.Public consumption. .. 5.5 5.2 53 5.2 5.7 6.6 7.1
Capital investment. . 23.9 22.4 25.1 33.1 29.9 30.8 29.5
Defense._._...._.__.. 10.8 13.3 12.3 8.4 11.1 a1 10.1
Administration.__....____...._._._ 5.1 3.9 2.8 2.1 2.0 2.2 2.4

GNP el 100.0 100.0 100.0 100.0 100.0 100.0 100.0
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Arpenpix C

APPENDIX TABLE C.—DERIVATION OF TIME SERIES FOR SELECTED NONDEFENSE END USES oF
GROSS NATIONAL PRODUCT

{in billions of 1955 rubles}

Capital Other Public  Personal Con-

invest- Producer Construc- X construc- Con- consump- consump- sumer Admin-
Year ment  durables tion* Housing! tion! sumption tion tion variables istration
1950.... 10.9 3.2 7.1 2.0 5.1 38.9 3.9 35.0 0.5
1951__. 12.4 3.2 (8.3) (2.5) (5.8) 42.3 4.1 38.2 .
1952__. 13.8 3.4 9.4 2.7 6.7 44.4 4.3 40,1 g
1953___ 14.6 3.6 (10.2) (3.0) (1.2) 47.0 4.5 42.5 .9
1954... 1.3 4.4 (12.0) (3.6) 8.4) 50. 4 4.8 45.6 1.2
1955._. 19.6 5.4 12,7 3.8 8.9 56.6 5.0 51.6 1.4
1956... 22,5 6.8 15.0 4.5 10.5 60.3 5.3 95.0 L5
1957... 25.4 7.6 16.1 6.2 9.9 63.9 5.6 $8.3 1.7
1958_.. 29.4 8.4 19.3 7.5 11.8 67.1 5.9 61.2 1.9
1959 .. 33.3 9.2 22.3 8.3 14.0 70.5 6.2 64.3 2.2
1960._. 35.9 9.6 24.1 8.2 15.9 73.9 6.4 67.5 2.5
1961._ 37.5 10.8 24.3 7.8 16.5 76.9 7.0 69.9 2.7
1962. .. 39.3 12.1 24.7 1.7 17.0 80.9 7.4 73.5 2.9
1963... 41,3 13.4 25.2 1.7 17.6 82.5 7.8 74.7 3.1
1964.___ 45.0 15.2 26.7 7.4 19.3 85.4 8.3 7.1 3.2
1965. . 48.7 16.3 29.0 8.2 20.8 90.8 8.8 82.0 3.7
1966.-- 52.4° 17.2 3.0 9.0 22.0 96.5 9.3 8.2 4.1
1967.... 56.7 18.6 33.6 9.6 24.0 103.9 9.7 94.2 4.5
1968___ 6l.4 20.3 36.0 10.1 25.9 109.8 10.4 99.4 4.9
1969.__. 63.4 20.9 36.7 10.4 26.3 115.1 10.8 104.3 5.2

1 Parentheses denotes interpolation.
SOURCE

Base year estimate.—The base year estimates in 1955 for the ruble values of the expenditure components of GNP have
-been derived from the study by Morris Bornstein and Associates, noted in the sources to table B-1. 1955 base year esti-
mates differ from those shown in table B-1 by measuring in current ruble values rather than proportions of GNP, The capi-
tal investment total is lower in table C through omission of the *‘other capital work and expenditures'’ category. Itis there-
fore, summation of the construction and producer durables columns.

Time series estimates.—Cols. 1 through 4. Kapital'noe Stroitel 'stvo v SSSR, 1961, pp. 36, 43,152, 188, Ts.S.U., Narodnoe
Khoziaistvo SSSR v 1969 Godu, pp. 501, 502.
. Col. 5 Col. 3 less col. 4.
* Cols. 6 through 9. David Bronson and Barbara Severin, “‘Recent Trendsin G ption and Disposable Money Income in
the USSR’ in Joint Economic Committee, ‘*“New Directions in the Soviet Economy,’* 1966, p. 521. Same authors, ‘‘Con-
§L917m0er W;;fare" in Joint Economic Committee, ‘Economic Performance and the Military Burden in the Soviet Union,™

,p. 97, .

Col. 10. Moved by employment in administration in state, economic, cooperative, and social organizations. Ts.S.U.
Trud v SSSR, pp. 28-29. Ts.5.U. Narodnoe Khoziaistvo SSSR v 1969 Godu, p. 571.

Arpexpix D

Basic ESTIMATING EQUATIONS

In the following equations the defense and defense procurement (non-per.
:sonnel) variables refer to the “B” alternative described in the text and im
Appendix A. ’

X—DEFENSE Y—GROSS NATIONAL PRODUCT

Period Estimating equation Rt
1950 £0 1952 « oo ecmmeemmnenan Y=56,206-+2.312X 0.98
1952 to 1960 Y= —64,130-+16.049X 13
1960 to 1963 =100,6004+-2.777X - .99
1963 to 1965 Y=951,700—46.619X 197
1965 0 1969 - - oo Y=62,50-+6.724X .83

1950 t0 1969 _ _.coaminaanoen Y =2,8424-9.589X .91
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X—DEFENSE Y—CAPITAL INVESTMENT

Period Estimating equation Rt
1950 t0 1952 ..o ... Y=7,075+0.923X .88
1952 to 1960 _ Y=—58,02048.157X .15
1960 to 1963 _ --- Y=26,84041.265X .94
1963 to 1965. --- Y=382,400—19.333X .89
1965 t0 1969 . .. oeeee oo Y=—68543.664X .83
195010 3969 . oo Y=—20,920+4.594X .91
X—DEFENSE PROCUREMENT Y—PRODUCER DURABLES
Period Estimating equation Rt
195010 1952 . ol Y=2,8634-0.141X .97
1952 to 1960 - Y=-—4.85342.402X .59
1960 to 1563 - Y=5.45840.716X .97
1963 t0 1965 _ . .. ... Y=44,330—2.842X .98
196510 1969 o cccaececanns Y=23+40.404X .80
1950 £0 1969 oo oooocemcenen. Y=—1,51641.702X .92
X—DEFENSE PROCUREMENT Y—CONSUMER DURABLES
Period | Estimating equation Rt
1950 t0 1952 . o cnecicecceean Y=27640.113X .97
1952 to 1960 . —1,283-+0.601X .61
1960 to 1963 . _ 1,85140.113X .99
1963 to 1965. -.. Y=8696—0.519X .37
196510 1969 _ . oceooe. Y=23-+0.404X .70
1950 t0 1969 _.ocommeaeaae .. Y=-446.540.415X .91
X—DEFENSE Y—PRIVATE CONSUMPTION
Period Estimating equation R1
1950101952 . . ... ... . .70
1952 to 1960... A1
1960 to 1963__ .9
1963 to 1965... . 4 72
1965t0 1969 ... . oo, Y .84
1950t0 1969 .. .. .. _..... .89
X—DEFENSE Y—PUBLIC CONSUMPTION
Period « Estimating equation R1
3009401 15X e aaanam .88
~1,25740.627X ... 1
3,795+4-C.231X _... 1.00
44,730—2.143X.... .93
1965 to 1969._.. 2,5534-0.385X . oo e .91
1950 t0 1969 .. .o o 880,499 o e .94
X—DEFENSE Y—HOUSING INVESTMENT
Period Estimating equation R1
195001952 ... .__....._._. = 3,77740.189X .55
1952 to 1860. .. Y= —14,820-+1.915X___ .11
1960 to 1963.._ oY= 9,088 0. .78
1963 10 1965_.. .. Y= 21530-—-0.809X... .58
1965t0 1969, ... .. ___.__. = 2,0604-0.392X .76
1950 to 1969 ... ___.___._._ Y= —66140.532X .67

15 percent level of significance;
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DispArRiTY BETWEEN MONETARY AND REAL Sovier MILITARY
Maxnpower CosTs

Virtually from its inception the Soviet government has relied on
systems of military conscription for a flow of recruits into its armed
services. As the continuing debate over the military draft in the United
States has made quite clear, such a system may be expected to entail
substantial economic effects. First, use of the draft results in losses of
real output because of associated distortions in the allocation of labor,
and second, it imposes an especially heavy burden of defense expendi-
ture on a relatively small segment of the population.

Conscription also tends fo result in understatement of the burden
of military manpower in the national income and product accounts.
Accounts that show only the budgetary outlays for remuneration of
personnel in the armed services (including income in kind) may un-
derstate considerably the military costs measured by production fore-
gone in the civilian economy. Furthermore, trends in military expendi-
ture may be distorted during a period of conversion from a system of

- conscription to a volunteer armed service because an illusion of rapidly
rising military manpower costs may be created. As remuneration of
servicemen rises, budgetary outlays grow rapidly. In the United
States, for example, between fiscal 1968 and 1973, while military and
civilian personnel employed by the Department of Defense declined
by about 1.5 million, outlays for personnel increased $10 billion. In
particular, average military pay approximately doubled. The true
personnel costs were not rising nearly so fast, however, since the in-

~crease represented in large part merely the uncovering of cost pre-
viously hidden by conscription.

During this period, since conscription remained fully effective in the
U.S.S.R., an important additional element in the incomparability of
the scope of Soviet and American defense expenditure officially re-
ported was creeping in. Analysis of the economic implications of the

(163)
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Soviet, system of conscription will be of use, therefore, not only for
understanding manpower and tax policy options available to the Soviet
leadership, it also will be useful to any policy maker who needs to base
his decisions in part on an accurate assessment of the level and struc-
ture of Soviet military expenditure. For example, the authors of the
Brookings Institution report, Setting National Priorities: The 1973
Budget (pp. 82 ff.) present a cogent discussion of the way in which the
Soviet defense budget and its components impinge upon American
decisions regarding the appropriate level of defense expenditure.*

Just how important quantitatively is the understatement of Soviet
expenditure on military manpower because of failure to value the serv-
ices of recruits at the full worth of the civilian product foregone? In
view of the notable Soviet secrecy regarding military matters. it
turns out that there is available a surprising amount of evidence that
makes possible a useful first approximation to an answer to this

. question.

According to computations presented in Table 1 and explained in
more detail below, during much of the postwar period the tax on
Soviet conscripts has amounted to something on the order of five and
one-half to seven percent of the explicit defense budget. Since the
early 1950’s it has grown as little as two percent of previously esti-
mated expenditures for military manpower to perhaps more than
thirty percent by the early 1970%. In other words, the costs of Soviet
military manpower have been rising very much faster than the official
accounts show, since an accurate valuation would include the increas- -
ing hidden tax on conscripts. The prospects, unless the Soviet svstem
of military conscription and compensation change drastically, are for
even more pronounced distortions in the immediate future. Civilian
opportunity costs of Soviet draftees will continue to rise with the basic
trend in growth of productivity and earnings in the civilian sector.
Unless compensation of conscripts grows commensurately. the average
implicit tax will continue to rise, and the associated distortion in ner-
ception of the level and structure of Soviet military expenditure will
become even more acute. The analysis implies also that with the im-
plicit tax per man having risen to quite substantial levels. the total has
become much more sensitive to the number of conscripts serving. In
any future partial mobilization of conventional forces, standard na-
tional accounting practices could lead to a significant understatement
of the corresponding expansion of costs of the military and especially
of its manpower.

From the viewpoint of Soviet allocational policy it. seems important
to emphasize. especiallv in periods like 1972-73 when failures to attain
major national output and productivity goals are of areat concern.
that the actnal cost of a military recruif to the Soviet economy in the
mid-1970s is likely on average to be two or three times that indi-
cated bv the official budeetary outlavs. Conversely. the potential gain to
the civilian economv from a reduction in military manpower is far
lareer than the oficial acconnts shov. )

Even in the United States with its highlv developed appreciation
for the subtleties of economic caleulation military manpower decisions
have tended to be influenced bv apparent rather than real costs. In the
U.S.S.R., where cost calcnlations generally have played a lesser role.

1 Charles T,. Schultwe. Fdward R. Frisd. Alice M. Rivhin. and Nancy H. Teeters, Setting
National Priorities: The 1978 Budget, The Brookings Institution, 1972,



such tendencies may well be even more pronounced. On the other hand,
of course, decisions regarding systems of military manpower recruit-
ment often are heavily influenced by factors beyond easily quantifiable
economic magnitudes. It may also be true, however, that the dramatic
recent reformulation of the American system of recruitment may
stimulate the Soviet leadership to a greater appreciation for the oppor-
tunity costs of their-own armed forces. In the remainder of this paper
we present evidence and analysis substantiating that the conclusions
about the size of the implicit tax on Soviet conscripts summarized
above can be derived from: (1) the number of draft-affected person-
nel in the Soviet armed services, and (2) the disparity between their
income (in money and in kind) and their civilian-opportunity costs.
The implicit tax for the period 1950 to 1972 is summarized in Table 1.

TABLE 1.—IMPLICIT TAX ON SOVIET CONSCRIPTS, 1950-72

Percent of previously estimated
expenditures for—

Explicit
Million defense
current Military budget less
Year rublest  manpower ? pensions 2
89 2 1.1
233 5 2.5
382 6 3.6
563 10 5.3
647 1 6.5
685 13 6.5
670 16 7.1
621 15 7.0
602 14 6.6
586 15 6.6
20 6.5
735 21 6.5
157 18 6.1
718 20 5.3
760 22 5.8
775 23 6.2
830 24 6.3
900 26 6.3
1,022 6.2
1,144 32 6.6
1,194 32 6.8
1,233 33 7.0
- 1,274 34 7.3
1 Computed from estimated ber of conscripts-(see table 2) and from the average tax per censcript (see table 6).
1 The tax from column 1 as percent of expenditures on military pay and subsistence obtained from the following :

A. Bergson, The Real National Income of Soviet Russia Since 1328, p. 364,
N. Nimitz, Soviet National Income and Product 1956-58, Rand Memorandum 3112-PR, june 1962, pp. 2 and 33.
A. Becker, Soviet National Income 1958-64, 1969, p. 19.

‘Narodnoe Khoziaistvo SSSR v 1970 Godu.

3 Based on preliminary statistical reports.

NuMBERS OF DRAFT-AFFECTED PERSONNEL

Draft-affected personnel refer to those who serve not merely because
of the compensation they receive but because of legal compulsion. The
Soviet government established compulsory universal military service
on May 29, 1918 and modified the pertinent legislation on June 12,
1918, and again in 1922, 1925, 1928, 1930, 1989, and 1967.2 Under the
1939 law in effect through much of the postwar period, able-bodied
males normally were subject to induction during the year of their 19th
birthday, or of their eighteenth if they had completed secondary school.
The term of active service for enlisted men was:

9 Harold Berman and Miroslav Kerner. Soviet Military Law and Administration, Harvard
University Press, 1955. Vedomosti Verkhovnogo Soveta SSSR, No. 13, 1965, p. 269 and No.
42, 1967, pp. 616-638.
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Branch and rank: ) Term
Ground Forces and MVD (Ministry of Interior) : - (years)
Privates - ; 2
Noncommissioned officers (NCO) . 3
‘Air force (Including naval and coast guard) : Privates and NCO’s____ 4
Navy: Privates and NCO’s . 5

In practice the required durations of service have varied with the
needs perceived by the executive branch of the government. In 1949-50
an extra year was added for privates and noncommissioned officers in
the.land forces.* On August 29, 1961, the leadership proclaimed that
the release of certain military servicemen had been postponed-iintil
the signing of a German peace treaty. Some of these personnel were
released gradually in the spring of 1962, and in September 1962 the
government decreed that all of those whose term had been extended
would be released, and that the next age cohort (born in 1943) would
be called up. The government also announced in September 1963 that
all those born in 1944 would now be called. The length of compulsory
military service subsequently varied * as follows:

Required service (years)
Branch . 1964 1965 1966-67 1968-70

2~

w

2
2
3

(2R
-~
-~

The existence of the apparatus for compulsion neither guarantees
its use nor determines the extent of its effect when used. Many members
of the Soviet armed forces probably have served voluntarily. Virtually
all commissioned officers may be regarded as having served willingly,
providing at least a modicum of technical competence, loyalty, leader-
ship, and willingness to accept substantial discipline, responsibility,
and risk for remuneration at the established rates. Enlisted personnel
serving a second or high term presumably do so at their own volition
too. It is possible, of course. that career choices of some military pro-
fessionals may have been different had they initially not faced the
compulsion of the draft. On the other hand some first term enlisted
personnel, serving on the same basis as involuntary conscripts may,
nevertheless, be serving voluntarily themselves fully anticipating a
military career. These, however, are subtleties that remain unquanti-
fiable. For present purposes we have attempted simply to estimate the
numbers of Soviet youths serving their first enlisted term as required
under the law.

NumEericAL ESTIMATES

Numbers of Soviet conscripts during 1950-1972 have been approxi-
mated from data on branch-of-service totals along with percentages
of conscripts. The results. summarized in Table 2, show that after the
mid-1950’s the number of conscripts has remained stable at about 2.0
to 2.5 million. The apparent stability is in contrast to wide fluctua-
tions in the number of 18 and 19 year old available, as indicated in
Table 3, for past years. Moreover, a reduction in the future availability
of military manpower may pose a policy problem for Soviet leaders.

?ng Mackintosh, Juggernaut: A History of the Soviet Armed Forces, New York 1967,

" & International Institute for Strategic Studies, The Military Balance, various years.
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TaBLE 2.—Soviet military conscripts, 1950-72

Number of Number of

drafteest drafteest
Year: (In millions) | Year-—Continued (In milliong)
1950° . 2.4 962 e 2.4
1951°% _____ 2.9 1963 ——— 2,2
19522 3.5 1964 . 2.2
1953% ___. - 3.5 1965 ____________ =20
19542 __ 3.5 1966 —— 2.0
19552 3.5 1967 2.0
19562 ___ 3.1 1968 2.0
19577 2 2.8 1969 o 2.1
1958% ___ 2.4 1970 - 2.1
1959 2.3 1971 __ 2.1
1960 —___ 2.2 1972 -~ 2.1

1961 ___ . 2.5

1 Unless otherwise noted computed from service branch totals published by the Inter-
natfonal Institute for Strategic Studies in the Military Balance for various years 1959-
1970 and from army and nonarmy percentages of conscripts in Army Information Digest,
September 1959, p. 54, and in H., Baldwin, “Russia’s Big Red Fleet,” Reader’s Digest,
November 1970, p. 160. A

2 Sixty percent of armed services totals reported in R. Moorsteen and R. Powell, The
Soviet Capital Stock, 1928-1962, 1966, p. 629. -

TABLE 3.—~POPULATON OF THE U.S.S.R., TOTAL POPULATION IN THE ABLE-BODIED AGES AND MALES OF MILITARY
AGE, 1950-90 (AS OF JULY 1)

Population of

able-bodied ages Males
(16 to 59/54, both
sexes) 18 to 19 18 19 18to 34
Annual Annual Annual Annual Annual
. incre- incre- incre- incre- incre-
Year Total ment  Total ment  Total ment  Total ment  Total ment

Source: Estimates as of June 28,1972 computer run supplied by Mr. Murray Feshbach by Foreign Demographic Analysis
Division, Department of Commerce. See also chapters in this composition by F. Leedy and M. Feshbach.
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CoMPENSATION OF CONSCRIPTS

Compensation of military personnel in the U.S.S.R. has taken a
variety of forms, namely, monetary pay, subsistence in kind, and sun-
dry special benefits and privileges. For purposes of this study it would
'be desirable to estimate values for total compensation of conscripts to
compare with a similarly comprehensive measure of civilian compensa-
tion foregone. In fact it has been possible to present quantitative esti-
mates for monetary allowances and subsistence in kind. Other benefits
-appear to defy meaningful quantification, but a thorough review of
‘the available qualitative evidence has persuaded the author that they
are unlikely to confer considerable special advantage in comparison
with wage or salary supplements that may be enjoyed by their civilian
-counterparts.® :

For monetary remuneration Soviet draftees have received a three-
Tuble-per-month pittance. Even though officially published data on
‘military pay have been virtually nonexistent, a very large portion of
the Soviet population must have been very well acquainted with many
-of the essentials on the rates of remuneration, especially at the lower
ranks, and even with the limited and delicate Iast-West contacts there
‘have been sufficient opportunities for verification.® Within the five-
‘month period, September 1959 through January 1960, articles dealing
with Soviet military pay appeared in each of the following periodicals:
Army Information Digest (official magazine of the U.S. Department
-of the Army), Air Force Magazine, and Army Navy Air Force Jour-
nal. The degree of correspondence between data where overlaps occur
(including in particular that apply to draftees) strongly suggests that
the principal source of information was the same. The Army Novy Air
Force Journal had stated in its prior issue 7 that details on Soviet mili-
tary pay scales had been obtained from official U.S. and Soviet sources.
J. Mackintosh and M. Koriakov, both professional students of the
Soviet military with first-hand experience, report similarly low allow-
ances.® Thus even if one were to reject official silence as a form of
corroboration, there seems reason enough to accept the very low scale
indicated for conscripts.® '

5 The relevant literature includes the following items :

V. N. Dutov, ed., Spravochnik po Pensionnomu Obespechentiu Voennosluzhashchikh i
ikh semei, Moscow, 1968.

A. G. Gornyl, ed., Osnovy Sovetskogo Voennogo Zakonodatel’stva, Moscow 1966.

Franklin Holzman, Soviet Tazxation, Harvard University Press, 1955.

Instruktsii Narodnogo Komissariate Truda SSSR: No. 277, Aug. 21, 1950.

Kodeks o L’gotakh dlia Voennosluzhashchikh 4 ikh Semei (1930).

G. F. Krivtsov and M. Ia. Parshin, Spravochnik o L’gotakh Voennosluzhashchim
Srochnoi 4 Sverkhsrochnot Sluzhby i ikh semiam, Moscow 1967.

V. A. Lukashuk, ed., Zhilishchnobytovye Voprosy, Moscow 1964,

Postanovlenie Soveta Narodnykh Komissarov: Aug. 23, 1931 ; No. 937, Sept. 1, 1943.

Pgstanovlenie Soveta Ministrov SSSR: Aug. 26, 1948; No. 1843, May 7, 1949;
No. 108, Feb. 1957; No. 291, Mar. 15, 1957; No. 1233, Nov. 5, 1959; No. 1108,
Oct. 25, 1963.
. Postenovlenie Tsentral’nogo Komiteta Kommunisticheskot Partii Sovetskogo Soiuza
i Soveta Ministrov SSSR: May 17, 1956 ; No. 270, Mar: 5, 1963.
{fedgm]o:yé Verkhovnogo Soveta SSSR: No. 42, 1941; No. 18, 1942; No. 17, 1943,
NO. 4, 1893,

91t is interesting to note that recent semiofficial obiter dicta regarding some military
Tates of pay have maintained a dogged silence about compensation of draftees.

* January 28, 1960, p. 32.

8 Mackintosh, loc. cit. and M. Korlakov, “The Military Atmosphere,” in B.H.L. Hart,
The Soviet Army, London 1956.

? Soviet officinl data on military pay at the intermediate ranks as reported by several
Soviet authors counfirm broadly the accuracy of information previously available in the
‘West. V. N. Dutov, op. cit,, 1. F. Pobezhimov and B. A. Viktorov, eds., Spravochnik
Ofitsera po Sovetskomy Zakonodatel’stvu, Moscow 1966.
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While in many cases, supplements have constituted an important
component of Soviet officers’ compensation,*® there seems little reason
to suppose that monetary supplements have been similiarly significant
in the remuneration of conscripts.

Moxerary VaLue oF Conscrrers’ IncoME v Kinp

The nature of Soviet military missions and activities, as in most
armed forces, often has dictated provision of food, clothing, shelter,
medical care, et cetera directly to the servicemen. Given the nominal
financial remuneration of Soviet conscripts, a large component of their
material compensation has been in kind, so that an evaluation of its
monetary worth would be extremely useful.

Previous estimates * of approximately thirty-three rubles per month
for the average value of rations plus other income in kind during 1956—
1964 now seem to enjoy a measure of semiofficial confirmation *in the
form of the twenty-five ruble per month rations allowance reported for
senior noncommissioned professionals. To obtain a wider perspective
the time series of currens ruble values for average military subsistence
has been extended back to 1950 and forward to 1972 with reference to
an index of retail prices.”

Can we say anything about the conscript’s income-in-kind relative
to the average? Judging by the gross inequality in monetary pay, one
would anticipate some inequality also in the distribution of income-in-
kind. Koriakov, a former Soviet army officer, confirms that a very sub-
stantial inequality in the distribution of rations has existed. Indeed,
even the Soviet official literature has acknowledged a distinction be-
tween norms for officers’ and enlisted men’s rations.” Conscripts rarely,
if ever, lived in housing any better than barracks, whereas career en-
listed men often have been permitted to reside with their families.
Everything considered, it appears that conscripts’ income-in-kind
amounted to perhaps eighty percent of the average for all servicemen.

Thus the value of military subsistence varied approximately as
follows:

CURRENT VALUES OF MILITARY SUBSISTENCE

[Rubles per month]

Year Average Conscript
a4 35
41 33
39 31
35 28
34 27
34 27
33. 27

The conseript’s income-in-kind amounted to approximately ten times
his monetary allowance, and together they added up to about thirty

10 See L. Predtechevskil, Sovetskii Morskoi Ofitser, Munich 1959.
1 A, Becker, Soviet National Income 1958—~1964%, Berkeley 1969. and N. Nimitz. Soviet
National Income and Product 1956-58, Rand Memorandum 3112-PR, Santa Monica. June

962,

1Y, Dutov. op. cit.

13 For a deseription of methods nsed see E. Brubaker, “Some Models of Technical Prog-
ress in the Soviet Nonagricultural Nonresidential Sector,” in J. Thornton, ed. 3athematical
Models of Planning (forthcoming).

1 M. Koriakov, op. cit., p. 419.

18], F. Pobezhimov, op. cit., p. 62.
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‘rubles per month during most of the postwar period. How does this

compare with the civilian earnings he had to forego?

Crviian OprorTUNITY COSTS

In order to approximate conscripts’ opportunity costs evidence has
been: assembled showing the average remuneration of civilians whose
attributes affecting earnings (age, physical condition, work experience,
sex, and educational attainment, for example) were similar to those
of the recruits. Given the latter’s youthfulness and inexperience, it is
clear that their earning potential has been less than average civilian
wages and salaries. On the other hand, it is possible to identify sizeable
groups whose wages have been lower, and, therefore, an appropriate
opportunity cost must be well above the minimum of wage and salary
earnings. Thus the approach taken here has been to find the approxi-
mate position of physically and mentally healthy male nineteen to
twenty-six yea.r-olgs in the distribution of civilian wages and salaries.
Before attempting to estimate more precisely the appropriate position,
however, it will be useful to describe as accurately as possible the attri-
butes of Soviet servicemen that may have a significant influence on
their earning potential.

CoNsCRIPTS’ ATTRIBUTES

Soviet draftees have almost always been males. The age of those in
service during peacetime has been within the range of nineteen to
twenty-six years, and it seems quite likely that they enjoyed better
health both in comparison with the labor force in general and with
medical rejects from their own age-sex cohort in particular.

The growing need of the armed services for technically competent
persons, officers and enlisted men, has been emphasized in recent
Soviet literature. Thus, for instance, it has been claimed that by the
middle of the 1960’s ninety percent of officers had completed at least
secondary school, and a minimum of twenty-five percent had completed
the undergraduate program of an institution of higher education. At
the same time more than ninety percent of enlisted men in the army
and navy had completed higher, secondary or partial secondary edu-
cation.’®* M. S. Novikov ** (apparently with reference to the latter
1960’s) has asserted that about seventy percent of youths recruited
for military service have attained competence in one technical specialty
or another, and, finally, Marshall 1. Yakubovskii *® has stated that
about fifty percent of the personnel in the army and navy have com-
pleted secondary or higher education.

Western data also suggest levels of educational attainment by mem-
bers of the armed forces substantially higher than those prevailing in
the civilian labor force as is shown 1n the following tabulation:

18 K, V. Chernenko and N. I. Savinkin, KPSS o Vooruzhennykh Silakh Sovetskogo Soiuza, -
Moscow 1969, p. 4. 8. S. Lototskii et. al.. Armiia Sovetskaia, Moscow 1969, p. 430. M. V.
Zakharov, ed., 50 Let Vooruzhennykh 8il SSSR, Moscow 1968, p. 517.

17 M, S. Novikov, ed., V. 1. Lenin i Tyl Sovetskikh Vooruzhennykh Sil, Moscow 1970,

p. 100.
18 Sotsialisticheskaia Industriia, March 25, 1971, p. 3.
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EDUCATIONAL ATTAINMENT IN THE MILITARY AND IN THE CIVILIAN MALE LABOR FORCE!

[Percent of sector total]

Educational attainment

Specialized

Sector Higher secondary
ANy o ee e cimemmmmeeeceacceccmcsesmmmemmmceecesooossesannd 6 46
CIVIlIAN - oo e oo ceeemammmemmmmmeeeececemmmmesecmmecec—sesemmmeeeesoae 3 3

1 Derived from data in A. S. Goodman, “Estimates and Projections of S;ecialized Manpower in the U.S.S.R.: 1950-75,""
U.S. Bureau of the Census, international Population Reports, series P-91, No. 21, Washington, D.C., 1970. R. H. Reed,
“Estimates and Projections of the Labor Force and Civilian Employment in the U.S.S.R.: 1950-75," U.S. Bureau of the
Census, International Population Reports, series P-81, No. 15, Washington, D.C., 1967.

The disparity between military and civilian attainment of special-
ized secondary education is especially striking. In fact, as may be seen
in Table 4, during the 1950’s the number of males with specialized sec-
ondary education was greater in the armed services than it was in all
branches of the civilian economy combined. Looked at in still another
way the forty-six percent of military personnel with specialized sec-
ondary education in January 1959 may be compared with the two to
seven percent. of the civilian labor force (male and female) during the
period 1950-1968.

TaBLE 4—Graduates of specialized secondary schools in Soviet military serrice,
1950-68* i

[Percent of male specialized secondary school graduates in the labor force]

Year: Percent | Year—Continued Percent
1950 8.6 1962 e 46.7
1955 e 73.7 1963 - 44.1
1957 o 60.0 1964 o 40.3
1958 o 56.6 1965 37.7
1959 e 53.7 1966 e 35.5
1960 o e 48. 2 1967 - 34.8
1961 e 42.8 1968 33. 4

1 A. S. Goodman, Estimates and Projections of Specialized Manpower in the U.S.S.R.:

Il)9gg—75, T.8. Bureau of the Census, International Population Reports, Series P-91, No. 21,

There also have been many enlisted men with specialized secondary
education. The total in the armed services with this educational attain-
ment, including officers, was estimated at 1,722,000. The number of
officers in the total armed forces of 3,623,000 must have been well under
one million. Of these many either had completed higher education or
had not completed secondary education leaving something on the or-
der of a half million who had completed only secondary education.
Thus over one million or perhaps thirty to forty percent of enlisted
men had completed specialized secondary education. This amounts to
about ten times the rate applicable to the civilian sector.

_Finally, many of the servicemen with specialized secondary educa-
tion were men serving beyond their required term. In the total popula-
tion there were only 736,853 males ten to twenty four years of age who
had completed specialized secondary education.®* Some of these would

19 GSSR Central Statistical Administration, Itogi Vsesoiuznoi P isi Na: ii 5
goda. Moscow 1962. a ogi Vsesoiuznoi Perepisi Naseleniia 1959
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have not yet entered the service. Some would have been deferred.
Some would have been rejected on medical grounds. And many
would have been discharged following a stint in the service.
Apparently, there were few, if any, first term servicemen with spe-
clalized secondary ‘education who were twenty-five years of age or
older. Thus at least 400,000 males with specialized secondary educa-
tion had remained in the armed services beyond their first tour of
duty. _

V‘};hile in all of the above there are no precise implications for the
educational attainment of conscripts alone, one gets the impression
that it probably was relatively high. In any event it seems quite likely
that the educational attainment of recruits was no lower than that of
males generally between ages twenty to twenty-four, especially since
draftees in service or recently discharged must have constituted a size-
able percéntage of the approximately ten million persons in this
category.

How then did Soviet males aged twenty to twenty-four years com-
pare in educational attainment with the rest of the working age popu-
lation? Data presented in Table 5 provide some useful evidence. The
disparity in percentages relating to higher education stem of course
from the fact that many youths in this age group have not had enough
time to complete higher educational programs. The twenty to twenty-
four year old males appeared, however, to have a slightly greater fre-
quency of attainment of specialized secondary education and a very
decidedly greater frequency of attainment of general secondary
education.

TABLE 5.—U.S.S.R.: EDUCATIONAL ATTAINMENT OF PERSONS IN SELECTED AGE-SEX COHORTS, JANUARY 1859 1

[Percent of total in the corresponding age-sex cohort]

. Incomplete Specialized General
Age-sex cohort Righer higher secondary secondary

Mate:

—

e
[ Y
o
A O
soo
[1-1%.73,1
Pl
W~ P

1 U.S.5.R. Central Statistical Administration, ltogi Vsesoiuznoy Perepisi Naseleniya, 1959 goda, pp. 74 fi,
DistriBuTioN oF CrviLiaN WagEs AND SALARTES

The distribution of wages and salaries in the Soviet socialized sec-
tor (excluding collective farms) during 1966 is presented in Table 6.
The data represent a principal conclusion by P. Wiles and S. Markow-
ski from their very painstaking analysis of fragmentary evidence
presented in the Journal of the U.S.S.R. Council of Ministers’ State
Committee on Problems of Labor and Wages.” In many respects in-
ternal consistencies and apparent consistencies with other fragments

*P. J. D. Wiles and S. Markowsk!, “¥ncome Distribution under Communism and Capi-
;allslrgé”agowet Studies, April 1971, pp. 487-312. Sotsialisticheskii Trud, No. 10, 1968,
p. —-35.
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of knowledge on Soviet wages and salaries, such as arithmetic means
reported in official statistical handbooks, minimum wage laws, inter-
ingustry wage differentials, etc., suggest that the Wiles-Markowski
distribution may be a reasonably close approximation to reality. Fur-
thermore the authors of the Soviet article assert that the basic dis-
tributional form seems relevant to various smaller sectors of the econ-
omy, and that it has been remarkably stable over time. Given this quite
unusual and valuable set of information about the distribution of So-
viet wages and salaries, we need only to establish the position in it oc-
cupied by the civilian analogues of conscripts to obtain a value for
the average earnings foregone by military recruits.

TaBLE 6.—Distribution of wages and salarics in the Sovict economy (Narodnoe
khoziaistvo) in 19661

Percent of

all wage
. and salary

Wages or salary income (Rubles per month) : earners
t0 40— m e 2
40 to 50__. - e m— S ————— e ———————— 9
50 to 60 e et e ——————— e 9
B0 t0 TO e e e —————————————— 12
70 to 80 P 10
80 to 100 ——— e 18
100 to 120 ______. e 14
120 to 140 e m e ——m e - 10
140 t0 160 oo e — e 5
160 to 200 e 10
200 to 300___ —_—- 2

1P, Wiles and S. Markowski (p. 503). See footnote 20 for complete citation.
*AvEraGE EarNiNGs FOREGONE

Among groups in the Soviet labor force whose average earnings
almost certainly have been lower than those of able-bodied and able-
minded nineteen to twenty-six year-old males are younger males, fe-
males of approximately the same age, part-time workers, and nineteen
to twenty-six year-old males excused from military-service because of
physical or mental deficiencies. These low-wage groups constituted at
least twenty-five to thirty percent of the labor force.?* Thus it may
be determined by reference to Table 6 that conscripts’ civilian earnings
foregone may have amounted to sixty-four rubles per month in 1966.
An index of civilian wages suggests further that monthly earnin
foregone increased from forty rubles in 1950 to about eighty-five rubles
in 1972.22

Disparities between military pay and subsistence and foregone civil-
ian earnings have been tabulated in Table 7. The values rise steadily
from about thirty-seven rubles per year in 1950 to more than 650 rubles
per year in 1972 reflecting the similarly steady rise in civilian earnings.

7 Derived from data In USSR, Central Statistical Administration, op. cit.,, p. 51 and
Reed, op. cit., p. 15.

22 Kstimated from data in P. 1. D. Wiles and 8. Markowskli, op. cit., op. 503; U.S. Con-
gress, Joint Economic Committee (JEC), Soviet Fconomic Performance, Washington, 1968,
p. 67; M. Feshbach and S. Rapawy, “Labor and Wages,” in U.8. Congress, JEC, Economic

Performance and the Military Burden in the Soviet Union, Washington, 1970. p. 82;
Narodnoe Khoziaistro SSSR v 1970 gody; and statistical releases from the Soviet press.
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~TABLE T.—Disparity between Soviet conscripts pay plus subsistence and their
civilian opportunity cost

{Rubles per year]
~Year: Year—Continued

1950 37 1962 316
1951 80 1963 326
1952 109 1964 346
1953 161 1965 388
1954 185 1966 415
1955 196 1967 450
1956 216 1968 511
1957 239 1969 545
1958 251 1970 088
1959 259 1971 624
1960 268 1972 660
1961 294

CoNcLUSION ‘

By the early 1970’s implicit taxes on Soviet conscripts appear to be
a significant part of the hidden portion of the Soviet defense outlays.
These taxes are approaching an amount equivalent to approximately
ten percent of the explicit defense budget and about thirty-five percent
of expenditures on Soviet military manpower. These data very well
may understate somewhat the extent of hidden expenditures if civilian
wages understate the contribution of the Soviet labor force to output.?
Furthermore, the hidden expenditures seem likely to grow along with
the trend in growth of civilian productivity. Especially in a period
during which American military expenditures rise due to uncovered
taxation, international comparisons of levels and trends in military
spending require an accurate accounting for the opportunity cost of
Soviet military conscripts.

2 The large size of tax.receipts and retained earnings of enterprises relative to wage
and salary incomes arouses suspicions that the latter may not reflect adequately the contri-
bution of labor to the output of the economy. See S. Anderson, Soviet National Income,
{ggls'_m“’ In Established Prices, Rand Memorandum 5705-PR, Santa Monica, September
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SuMMARY

The Soviet plan is in trouble, not so much because foul weather has
affected the harvest but because the economic system is inefficient out-
side a small high-priority sector working for the defense and space
establishment. Is there a prospect of resources in talents, equipment,
and materials being shifted from military to civilian activities? How
large are the resources that the military do use up?

Answering these questions is an exercise in meta-Intelligence. The
Soviet defense economy is shrouded in secrecy. Whether this secrecy
pays off is still another question.

The Soviet military establishment is partly observable. It is there-
fore possible to compile an inventory of its manpower and material.
Ideally, by costing the components at ruble prices, the U.S.S.R.’s
defense outlay. and defense burden can be measured; by cost-
ing them at dollar prices the annually produced package of de-
fense (and space) goods and services can be compared with its counter-
part in the U.S., on the theory that the value ratio is indicative of the
Soviet-U.S. strategic power balance. The method just described—the
“puilding block” method-—has its share of pitfalls and by its very

(175)
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nature it is restricted to classified research. Those not privy to its
findings have to interpret Soviet statistics on budgets, output, labor,
ete. in a general economic and political framework. They 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. : A

Thus, without going into methodological and statistical details, we
mention that for 1969 calculations of Soviet defense and space spend-
ing range from 23 to 36 billion current rubles; this includes military
and space R. & D. estimated between 3 and 14 billion rubles. There
exists more of an agrecment on the defense burden measured as the
share of defense and space in the Gross National Product (GNP). The
views cluster-around 10 percent, with low and high extremes of 6 and
15.percent. But the ruble value of the GNP itself is contested. There is
also disagreement on whether in the Brezhnev era the share of defense
has inched up or down. Dollar values for Soviet defense range from 48
to 84 billion dollars for 1968 and somewhat higher for later years. An
estimate of Soviet military and space R. & D. for 1970 of 16 to 17
billion dollars was given much publicity.

Different though the figures are, the researchers have the mental
picture of a Soviet Union producing,-in comparison with the U.S.,
an annual defense package of roughly equal value, with an R. & D.
component possibly exceeding ours. This spells a state of “approximate
parity”. Two war machines with an equal “product” or even equal
reserves and stocks may still differ in their military efficiency. Only
the dreaded contingency of a conflict conld decide this issne.

Superior American economic power and efficiency is beyond any

doubt. The Soviet economy provides a population 18 percent larger
with less than half the goods and services, employing 45 percent more
labor than the U.S. and investing in real terms as much as this coun-
try. But because the civilian economy (above all agriculture) is ineffi-
cient in comparison with the defense sector, the latter’s share in the
national product is relatively small.
- The Soviet regime is highly conservative and not inclined to change
its institutions irrespective of their inefficiency. Nor should one expect
a major shift of resources from defense to civilian economy. The coun-
try’s leaders wish to negotiate from a position of strength and feel
duty-bound to prepare for dangers that might arise in years to come.
They do not want to impair defense industries fairly well set up by
using choice inputs in a civilian environment where talents and ma-
terials would quickly lose some of their quality. The regime would,
however, welcome savings on the margin provided they do not aflect
the balance of strategic power to its disadvantage.




TABLE 1.—SOVIET DEFENSE ANU SPACE EXPENDITURES

13601 1%1 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973

A.OFFICIAL SOVIET STA-
TISTICS (BILLIONS O
CURRENT RUBLES) . R

1. Ministry of Defense budget* 9.3 11.6 12.6 13.9 13.3 12.8 13.4 14.5 16.7 17.7 17.9 17.9 17.9 17.9

2. Detense bud%etas percent-

age of total expenditures_ 12.7 15.2 15.3 16.0 14.4 12.6 12.7 12.6 13.0 12.8 1.6 10.9 10.3 9.9

3. Science from Government

budget and other sources, - . .- . . .
including investments* __ 3.9 23.8 24.3 4.7 25.2 6.9 1.5 8.2 9.0 - 10.0 1.7 - 13.0 14.4 15.5

4. Science (explicit Govern- : - .- . . . h

ment budget only). ____. 2.3t 2.65 2.98 3.44 3.95 4.26 4,61 5.05 5.52 5.88 6.54 7.0 ® HO)

5. Science (all-union budget
1.87 2.1%8 2.48 2.97 . 3.46 374 410 4.53 4.96 5.29 5. 94 ® ® - @

I, Estimated total delense and
space expenditures in
rubles:
1. Stanley H. Cohn (bil- .
lions 1955 rubles): 4 13.2-11.5 16.4-14.1 18.4-16.2 20,4-17.8 20.6-17.8 20.9-17.6 22.5-18.8 24.7-18.8 28.2-20.5 30.7-23.3 - o r e,
2. Stanford Research 1n- : '
stitute (SRY) (bil-
lions current rubles). - . oo eaeeee 225 ... '29.0 32,5 caean 39.0 creeercerememcaercemaeaas e
3. Institute of Strategic -
Services, lLondon
EIISS)b (billion  ru- 12.15 16.11 17.41 18.09 17.28 16.65 17.41 18.85 21,69 23.0 24.25 .75 i
e . .

S
11, Estimated Soviet defense
and space R--D expendi-
tures (in tubles):
1. Stanley H. Cohn (in N
billion 1955 rubles)t.  2.6-1.3  3.1-1.6  3.4-L.7  3.9-2.0 4523  5.0-25 5427  6.0-30  6.33.2  6.935 - e
2. Stanford Reuearch In- .
stitute (in billion
current rubles)_ _.__
3. Nancy Nimitz (RAND)__.
4. William T. Lee

See footnotes at end of table,



TABLE 1.--SOVIET DEFENSE AND SPACE EXPENDITURES—Continued

19601 1961 1962 1963 1964

1965

1966 1967 1968 1969 1970 1971 1972 1973

1. Soviet defense and spate
as percentage of GNP:
1. Stanley H. Cohn:
Using  constant .
1955 prices4. ..  9.7-8.6 oioioiiiacceeoiaos 12.8-11.4 .. ......
Using current -
prices$_ _...._. 9.2-8.4 o iiiacaaen 11,5-11.1 ...
2. Stanford Research
InstitUte e e cccccecceacancercoccamccmacaacanan
3. Institute of Strategic

remceeealemmem———————— R 12.8-10.0 i vcceeeeeceecennam——————e

- L 1004-10. ) e ’

. S 10.0 1008 e ae e aanant

Services, LORAON. .. oo ncnaaaanal - A I : 110 ) TN RN

4. Arms Contsol and Dis-
armament Agency

(ACDA) 6-10 6-10 6-1
5. Abraham Becker (RAND)  not more than 10 percent between 1958-63
6. David E. Mark (Depart-

mentof State)
IV. Estimated total defense
and space expenditures
(billions  of current

dollars):
1. Stanford  Research

39.0 43.0 46.0 46.0
. Institute Strategic

Service, London 8___ 21.0 35.8 38.7 40.2 38.4
. William T. Lee_..._.
. Michael Boretsky.
6. David E. Mark
V. Estimated military and
space R+D expendi-
tures:
1. Stanford Research In-
stitute (billions cur-

s W

rentdollars)____.... L R O U 16,2 e ieiemneanna.
2. John S. Foster, Jr.
(Department of De-
fense) (billions 1968 .
LT R U 16-17 i

1 Ruble data for 1960 converted to new rubles.

2 Excluding investments in research and development.
2 Not available.

4 Cohn's alternatives “‘A’* and “B"",

8 Exclusive of civilian space outlays.

8 Reconverted from dollars into rubles, using the 1SS exchange rate of 0.40-0.50 rubles equals $1,
* 1972 and 1973 plan, otherwise actual expenditures.

Sources and explanations: See text.

8L1
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The following comments on the U.S.S.R.’s defense spending are
written at a time when in world politics enterprises of great pith and
moment are being undertaken and when in world economics new
policies are being tested in response to bewildering troubles. On
another plane, namely in scholarly research, dissatisfaction with our
understanding of Soviet military and space activities has given rise
to new attempts at measuring them.

WorLp Porrricar Axp WorLp EcoxoMIic SEFTING

In foreign affairs there are still only two superpowers. But what
used to be an unquestionable superiority of America over the U.S.S.R.
has given way to an (ill-defined and unstable) condition of “parity” or
“approximate parity”. Furthermore, the rise of new centers of power
and ambition has made the rivalry between the superpowers more
“complex” (a favorite word with perplexed Soviet observers).* Thus
the great powers are all jockeying for position, a condition which in
turn gives smaller powers opportunities to advance their cause.

While 2 new power configuration is formed or simply forming,
leaders in the West and in the East are removing obstacles to their
freedom of maneuver. They try to control inconvenient conflicts in
this or that part of the world. They foster commercial relations be-
tween their nations because existing restrictions have lost much of
their meaning and they are now seeking the positive benefits of trade.
Finally, in the hope of improving or, at least, maintaining their
strategic position, they are exploring ways to restrain a costly arms
race. This is where the economic problems come in.

They are troubling a world economy even though or exactly because
it is growing lustily. Changes in behavior, hardly understood, are
upsetting existing economic mechanisms. This applies to East and
West. But the powers that be are reacting differently. The West is
disposed to improvise, experiment, and innovate even in affairs com-
monly under the influence of conservatives (currency management!),
while in the East the sons of the October Revolution stick to tradition
(a young tradition, as traditions go). The creed of a Spanish Falan-
gist who proclaimed for his own country “development si un, change
no!” is being imposed on the Soviet Union and its associates.

Sovier Pranx FarLores

At times difficulties inherent in a specific system peak. There are
currency crises in the West. In the U.S.S.R. the plan is in trouble.
The Soviet authorities blame the failure largely on the weather
(“the worst weather in a hundred years”), and the weather was bad
indeed. Unofficially, Soviets are willing to admit that the breakdown
of the plan in as well as outside of agriculture has more basic reasons
than whims of the weather. With growth sought but change disdained,
the Soviet Government has limited itself to temporary expedients
such as massive imports of grain. In this effort it has been favored by
circumstances in world politics and the world economy. But emergency

1 A pentagonal power configuration existed before: the Congress of Aachen of 1818 for-
mally recognized five Great Powers, which engaged in a foreign policy balancing act.
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imports will sooner or later absorb means desired for imports of
Western equipment and technology. Such imports are dear to a regime
of technocrats who believe that better machines will solve their eco-
nomic problems (without, however, creating social-political prob-
lems—a strange attitude on the part of Historical Materialists).

While the system is not to be changed (at least, not yet!), policies
and priorities may be adapted to circumstances. The decline of farm
output blamed on the weather, and the general shortfall of the plan
blamed on administrators, managers, and workers unable to reach ex-
aggerated productivity targets, have, as a matter of course, undone the
plan for the past year and the present, but adjusting to realities is not
the same as “reordering of priorities”. The priorities have actually
been maintained, at least for the time being. This is where defense
might become an issue. Is it possible—or not—to help solve short-run
or long-run problems by redistributing material and human resources
claimed by the military and space establishment ? The question, in turn,
leads to our perception of size, structure, and development of Soviet
defense, a perception derived from Soviet published sources and from
Western research. '

Tae Sovier Derexse MiINisTRY BUDGET

The U.S.S.R. publishes, in the context of its Government budget, a
series representing the annual appropriation for its Ministry of De-
fense ; second, figures for “science” allocations (supplemented by addi-
tional “science” outlavs from funds either inside or ontside of the
Government budget) ; and, third, budget items or simply residues
which include or are suspected to include dimly perceived expenditures
for defense and defense-related activities. The latter are thought to be
located in the so-called “social-cultural” budget but outside its “science”
item, in “financing the national economy” and in various residual
amounts that appear when the itemized categories are deducted from
budget totals. (See Table 1.) _

It is known from Soviet literature that atomic energy production,
strategic and military stockpiling, the civil defense organization, some
military training, and, at least partly and at times, the paramilitary
police and foreign military aid have been endowed through this group
of budget categories. The extraordinary secretiveness of the Soviet
defense and space economy has prevented all but a few details from
surfacing. Over time the ratio of overt to covert defense outlays has
fluctuated significantly.

. The main defense allocation, the budget of the Ministry of Defense,
is published as a single figure. It rose considerably (at curvent prices
but also in real terms) from the late 1940’ to the mid-1950’s, receded
somewhat at the end of that decade and almost doubled between 1960
and 1969. For the study of military-economic realities the explicit
defense budget is pretty barren. It is meant to convey a political mes-
sage of alarm or reasonableness, depending on circumstances. Thus in
mid-1961 the defense appropriation for the calendar year was dra-
matically raised from 9.3 to 12.4 billion rubles, reportedly because
Khrushchev, after learning from Fortune Magazine of an impending
$3.5 billion increase in U.S. national defense, wanted to match the sum
($3.1 billion rubles at the official rate of exchange at that time). Not
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even Soviet marshals were able to spend that much money in six
months. Then, starting in 1963, authorized (planned) and actual de-
fense expenditures began to become identical year in and year out,
irrespective of the cost overruns Khrushchev had complained about,
or of such unforeseen happenings as the invasion of Czechoslovakia
or the varying degree of Sino-Soviet tension. Finally, since 1969 and
except for a minute increase in 1970, the defense budget has been
stable, signaling to the Soviet people and the world at large a stance
of cautious watchfulness coupled with a professed concern for civilian
requirements on the evidence of a declining share of “defense” in over-
all budgets that happen to expand more rapidly than the cconomy
as such. :

OrriciaL Sovier Data ox “SciEnNce” OUTLAYS

Outlays for science have skyrocketed from humble beginnings in the
years immediately after the war. The “science” item, presented with
pride in the Finance Minister’s annual budget speech, consists of dif-
ferent, components which are disclosed not necessarily at the time the
budget is enacted but in statistical handbooks appearing months or
years thereafter. There is, first of all, a “science” appropriation in-
cluded in the budget section called “social-cultural measures” and,
second, a smaller portion being financed from “other sources”, 1i..
organizational and enterprise funds. Enterprise funds are, in general,
derived from profits; it is, however, likely that some funds from “other
sources” are drawn from budget allocations other than the “science”
item in the “social-cultural” category. The question arises whether out-
lays listed under organizational science funds are actually paid by the
Ministry of Defense. It is believed that, if there is such double-count-
ing, the amounts are small; in other words, expenditures for military
ﬁng space “science” appear to be real increments to the open defense

udget. )

Tn this plethora of “science” statistics (compared with the mono-
lithic “defense” appropriation; everything is relative!), there exists
still another breakdown. Years, often many years after the event,
figures are published for that part of the Government “gcience”
budget that is spent by what we would call Federal authorities, i.e. in
the U.S.S.R. the All-Union budget, with the rest allocated to the
U.S.S.R.’s constituent units, the Republics. The All-Union “science”
share has increased between 1950 when it was 76.9 percent of the total,
and 1970—the latest year thus documented—when it was 90.8 percent.
Defense is, of course, a responsibility of the Union, and it is assumed
(research on Soviet research is paved with good assumptions) that
the science expenditures of the Republics are not defense-related. This
may be so; they are at any rate smallish (1970: 610 million rubles).

“Sejence” activities require large current expenditures and some
investments. Published Soviet figures are sometimes inclusive and
sometimes exclusive of investments (for instance, up to the plan
figure for 1970 Finance Minister Garbuzoy presented the ‘“‘science”
data net of investment in R. & D., then sudderly he included them).
These investments pose not only the statistical problem of recognizing
them as such but also a conceptual problem. In the Jarger context of
general defense expenditures inclusion of investment in armament

- -
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plants would be double-counting because, on principle, a correspond-
ing share of the investment costs is charged in the price of armaments
(though under Soviet conditions the charge may be low). Science-
related investments may or may not deserve a similar statistical treat-
ment. Insofar as they represent installations in the nature of final,
though durable goods—e.g., a missile pad—and are written off upon
commissioning, their inclusion in current R. & D. outlays appears
justified. This 1s probably the case in regard to a_considerable portion
of “science” investments but the question, as so many others, is not
answerable.

Expenditures for “science”, from whatever source, pay for activities
in natural science and technology and also (in contrast with American
concepts) in the social sciences, though the outlays for the latter are
moderate. The total may be divided into military R. & D. and space
activities, civilian space activities, and other civilian R. & D. Whether
civilian space efforts should or should not be counted as “defense” is
an open question. Exploration of the cosmos is not a purely scientific
affair because the military aspects of space technology are closely inter-
woven with other strands. In this paper, defense includes all space
efforts, if only because unclassified breakdowns by military and non-
military application are not at hand. A% a result, all space costs must
be Iumped for the United States as well, if a comparison is to be
meaningful.

Are the official “science” outlays all-inclusive? Table 1 shows that
they have increased over the years by leaps and bounds; yet Soviet
sources mention still higher figures on occasion. In 1956, when the
planned appropriation was 13.6 billion old rubles (10 old rubles be-
came 1 new ruble in 1961), Joe Adamov of Radio Moscow asserted
that “the U.S.S.R. gave more than 30 billion rubles to its research
institutions”.?

The difference is large indeed ; Adamov’s figure was never explained
and never repeated. Recently “science” outlays slightly exceeding the
official figures. have been mentioned to Western organizations; a
different price basis or coverage may exnlain the deviation. .

“Science” and “R. & D.” are by their very nature vague concepts:
in particular, they are open-ended toward the production side. and
1t is by now commonly assumed that construction and testing of pro-
totypes are onlv in part financed through “science” budgets; acain
nobody knows for sure how much of the cost is paid out of the “Na-
tional Economy” budget or out of enterprise funds. Researchers make
different assumptions on size and source of the outlays, and from
their respective assumptions flow conclusions that vary correspond-
ingly. In assessing the series on defense and science, cost comparability
over time has to be considered. This is a difficult task given Soviet
reluctance to reveal (perhaps to explore) price developments; it calls
for further assumptions. '

Derexnse As A SmaRE oF THE Sovier BUDGET AND SOVIET-STYLE
’ Natronarn INcome

_Limiting ourselves to official Soviet data for 1972, the following
picture emerges: The Ministry of Defense is reported to have obtained

2 New York Times, November 21, 1957,
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and spent 17.9 billion rubles. “Science” absorbed 14.46 billion rubles.
If only half of the “science” outlays were defense-related (a rather
low percentage) and if we disregard entirely defense activities financed
neither through the Ministry of Defense nor from “science” alloca-
tions, the total defense bill would exceed 25 billion rubles.

The explicit budget of the Defense Ministry constitutes only one-
tenth of all Government expenditures, but the latter include as budget
grants almost half of the country’s investments (the rest being financed
from retained enterprise profits and through bank credits, of course
under close Government supervision). From another point of view half
of the Government budget endows the Union, the other half the Re-
publics and their constituent bodies. Defense, as calculated from the

Iinistry and the “science” figure, would represent a good third of a
Soviet budget redrawn along the lines of the U.S. Federal budget.

A figure for the 1972 Soviet national income has not yet been pub-
lished but it can be expected to arrive at 816 billion rubles. It would
be almost identical with the GNP estimated in 1968 rubles underlying
the dollar series published in a Tecent State Department study.® But
this is coincidence; the differences (services added to the Soviet-
stvle material product and the large turnover tax removed) simply
offset each other. A defense outlay of at least 25 billion rubles relates
to the national income (which may be slightly higher in 1972 rubles) as
roughly 8:100. (One cannot say : constitutes 8 percent because service
in the military establishment is “unproductive”, i.e. does not create
national income* while, on the other hand, defense supplies are, in
general, not charged turnover tax.)

In a statement made in June 1972 the famous Soviet scientist Andrei
Sakhavov expressed—in fact, repeated—the opinicn that “in no coun-
try does the portion of military expenses, relative to the national in-
come, achieve such dimensions as in the U.S.S.R. (nearly 40 percent)”.
It is not known how his estimate was arrived at except that it is close to
similar calculations that have recently become known in the West.®
They are set forth in a Samizdat paper by Aleksandr Goltsov and
Sergey Ozerov on Distribution of the National Income of the USSE
and issued in Leningrad in 1971. The authors give evidence of some
mathematical training but are not sufficiently familiar with the intri-
cacies of national accounting, particularly in international compari-
Sons.

By comparing for the year 1969 net personal income with the Soviet
“consumption fund”, Gol’tsov and Ozerov arrive at a defense expendi-
ture (not counting investment in armament plans or civilian “science”
outlay) of 80 billion rubles. This, at established Soviet prices, is 29
percent of a national income (including services, i.e. in the Western
style) of 276 billion rubles. By adjusting Soviet prices in their own
fashion, the authors increase the defense share to either 41 or 51 per-
cent. The corresponding dollar figures are $54 and 97 billion. Soviet

3 “The World’s Product at the Turn of the Decade”, Department of State, RESS-54,
Sentember 12, 1972, n. 9.

4 Saviet statistics follow Marx who, in turn, followed Adam Smith who wrote: “The
sovereign . . . with all the officers hoth of justice and war who serve under him, the
whole army and navy, are unproductive labnurers. They are the servants of the publie,
and are maintained by a part of the annual produce of the indnstry of other people.
Thetr service, how honourable, how useful, or how necessary soever, prodiuces nothing
for which an annual quantity of service can afterwards be procured,” (The Wealth of
Nations. Rook IT. Chapter TTD).

& See Kaiser article in The Washington Post, April 13, 1973,
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personal consumption is estimated at $40 billion, i.e. only 31 or 21 per-

cent of the national income and per head of the population a mere $166.

The Soviet national income is given as either $130 or 190 billion, i.e.
' 17-25 percent of the American GNP.

The calculation rests on numerous speculative assumptions (the
share of agriculture in the Soviet national income—given as 9 per-
cent—plays a crucial role in the computation and is derived from the
ratio of this share and the agricultural labor force in 70 countries,
or it is assumed that the Soviet national income was no less than
that of Japan), furthermore on a tenuous comparison between esti-
mated Soviet net personal income and the Soviet consumption fund
(misinterpreted as including the entire defense bill), and finally on
a conversion to dollars without considering the different purchasing
power equivalents that prevail from sector to sector of the economies
thus compared. ' :

The authors would not have -gone astray if Soviet scholars were
free to engage in an exchange of opinions with their Western col-
leagues and if the Soviet Government would supply its population
with better statistics about their own economy. Soviet citizens are as
interested in their defense burden as Westerners, and in light of the
paper just mentioned—which appears to have impressed many
thoughtful readers not schooled in this special field—one wonders
whether the U.S.S.R.’s penchant for secrecy is not simply a self-
imposed handicap. .

Westerxy ResEarcH : Tur Bripine Brocx Alernen

Attempts of Western researchers to assess Soviet defense and space
efforts make use of several approaches, but only U.S. Intelligence is
capable of applying the so-called building block method.® The Soviet
military establishment, with all its secrecy, is to a degree visible and
observable. Therefore it is possible to catalogue the defense goods and
services in physical terms: personnel, hardware, other materials.
Ideally, the method yields much more than monetary aggregates. in
whatever currency; it supplies a register of the Soviet defense ap-
paratus and thus permits strategic evaluations of a more detailed char-
acter. It enables assessment of Soviet capabilities in terms of missiles or
divisions or submarines and, what is even more important, in terms of
specific missiles, divisions with such and such a firepower, submarines
with or without certain characteristics. The catalogue lists the an-
nually produced defense goods and services as well as goods and serv-
ices in reserve, namely stocks of military hardware, provisions, and
trained manpower. Whether the method provides a sufficiently correct
picture of arms and the men need not be discussed in this context. Not
everything is observable and there exists at any rate a gray area in
R. & D. The R. & D. effort, which may constitute one-fourth to one-
third of the annual Soviet defense product, is by its verv nature only
partly visible. For practical and methodological reasons it is measured
largely by estimating inputs. Thus, even where the building block
method is feasible in general, it must be supplemented by other ap-
proaches, and anybody who is not privy to classified information has

¢ Described in Fortune Magazine, August 1, 1969, pp. 124-125,
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nothing but these other methods. They consist of detective work on
data about Soviet budgets, manpower, industrial output, in particular,
machine building, and on research activities, all of this combined with
an evaluation of the general economic, internal, and international
situations. They operate with large indeterminate residues, with ana-
logues, and other types of assumptions and, last but not least, with
visceral judgments. .

Once an inventory in physical terms is assembled, it has to be priced
in order to obtain monetary aggregates. This ought to be done at
American and at Soviet prices. A complete list of annually produced
defense and space goods and services would ideally permit a com-
parison with the corresponding American figures as a rough measure
of overall military power, with due attention paid to readily available
reserves of materiel and personnel. Such a comparison implies that
equivalent values (the real value produced in the U.S. and the hypo-
thetical value of its Soviet counterpart if the U.S.S.R. were to pay
American prices) are equally “effective” here and there. But in mili-
tary matters the effectiveness of preparedness measures can be ascer-
tained only in their application; the proof of the military is in the
contest. How effective Soviet or American defense expenditures would
be in the dreaded eventuality of war is known only to God who is
supposed to side with the heaviest battalions. Space ventures are, of
course, striking while they occur; their military relevance is more
difficult to evaluate than their impact on prestige. '

A complete list of the U.S.S.R.’s annually produced defense and
snace roods at Soviet factor prices wonld ideally measure the resources
devoted to these purposes and their opportunity cost. In reality the
situation is by far more complicated. First of all, given Soviet secrecy
on prices, meaningful ruble prices are known only for part of the
defense bill. The rest has to be calculated by using analogous American
prices. not just prices the U.S. Government pays in its own purchases
but prices it would have to pay if American factories were to produce
goods of Soviet specification and quality. Such prices—in dollars, of
course—might do for the dollar caleulation of Soviet defense pur-
chases; their inclusion in the ruble calculation presupposes reasonable
dollar-ruble. purchasing equivalents—a statistical field full of traps.
What is important in this context is a realization that the estimate
of Soviet defense expenditures in rubles with the help of the building
block method uses-a large amount of dollar prices converted into
rubles. In other words, the exchange rates applicable to defense and
space activities enter the picture not only when a list of Soviet ruble
outlays is translated into dollars; the rates are actually essential for
obtaining otherwise unavailable ruble prices with the help of analo-

o . -
gous American prices.

Apgusting Sovier Prices To WrstrrN CONCEPTS

Insofar as Soviet prices are known, their use requires a different
tvpe of operation. Soviet price formation differs basically from the
price formation on Western markets, even apart from the subsidiza-
tion that may occur in defense production anywhere. Prevailing (“es-
tablished”) Soviet prices are converted into something approaching
Western-style market prices by adding subsidies, capital charges, land
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rent, and deducting Soviet-type profits and turnover taxes in a com-
plicated procedure originally devised by Abram Bergson of Harvard
University. The details need not concern us except for one aspect. If
we measure the share of defense in a Soviet GNP calculated at factor
cost, the degree of adjustment of the established defense prices will
influence the defense total at factor cost and its share in the adjusted
GNP. But the degree of adjustment varies from researcher to re-
searcher depending on the base year used, variations of method, and
assumptions for unknown magnitudes. If defense at established prices
were 100 and at factor cost either close to 100 or 110 or 90, the share
of defense in an adjusted GNP of 1000 would vary from 10 to 11 to
9 percent. The defense adjustment actually used differ as much.
Bornstein adjusted the 1955 defense estimate of 14.46 billion new
rubles downward by 13.4 percent to 12.52 billion adjusted rubles in a
GNP adjusted downward by 25.8 percent.” Cohn, using Bornstein’s
base year figures in a study published in 1970, adjusted defense up-
wards by 8.7 percent from 11.5 to (Bornstein’s) 12.5 billion rubles.?
Bergson, with a 1955 GNP adjusted downward by 23.8 percent (in
this respect there is little difference between Bergson and Bornstein)
adjusted defense (published budget only) downward by a mere 1.8
percent,? and Becker had likewise a very slight adjustment for 1958
and 1964, namely 1.2 and 1.3 percent, except that he revised upward.?
Cohn, in the same paper, adjusted his 1967 defense estimate (then his
latest year) from 19.9 billion established rubles upward by 8.5 percent
to 22 billion rubles at factor cost.!* The question arises whether the
changes in prices, taxes, profit markups, subsidies, and so on would
not change the adjustment ratios between 1955 and 1967. Such ratios
are quite perishable.

Derraring Sovier Prices Over TiME

Not to be confused with factor cost adjustment is the deflation of
Soviet prices over time. Soviet prices are fixed for a number of years,
1955 and 1967 being important bench mark years. But minor price
changes occur in between. More important still, costs are changing
independently of fixed price changes with the result that larger profit
deductions are paid into the budget or subsidies are received from the
budget. Moreover, in the course of great technological changes over a
" quarter of a century, new items have made their appearance giving rise.
to the Index Problem and its Gerschenkron effect. As new products
move from high developmental to lower serial production costs, their
cost prices decline, but there exists at the same time a degree of surrep-
titious inflation, particularly for equipment built to specification. Com-
paring the levels before and after the mid-1967 price revision, it ap-
pears that prices increased by an overall 10 percent, even though a

7 Morris Bornstein, “A.Comparison of Soviet and United States National Produect,”
Comparigons of the United States and Soviet FEconomies, Joint Economic Committee of
Congress. Washington, 1959, p. 380.

& Stanley H. Cohn. “The FEconomic Burden of Soviet Defense Qutlavs”. Economic Per-
formance and the Military Burden in the Soviet Union, Joint Economic Committee, Wash-
ington. D.C.. 1970, p. 184. .

? Abram Bergson, The Real National Income of Soviet Russian Since 1928, RAND Corp.,
Cambhridge, Mass., 1961. in 1937 rubles (on pp. 301 and 303). When 1950 rubles are used,
the downward revision is by 6.5 percent (v. 149).

10 Abraham S. Becker, Soviet National Income 1958-1964, RAND, August 1969, Tables
K—l} Ifmd Kt—2 . )

oc. cit. ’
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number of machinery items were, pro forma at least, reduced in price.
Since then prices appear to have crept up further. But this is a con-
tested area, and some researchers believe that the defense price index
for 1968 was lower than for 1955. Aside from materials, the military
and space establishment purchases services. Here the problem is three-
fold. The subsistence means which the government acquires for its per-
sonnel change in costs and prices over the years. Second, and irrespec-
tive of the prevailing prices for food, clothing, shelter, etc., the re-
muneration in kind for everybody in the military and space establish-
ment has gone up as Stalinist austerity gave way to modest comforts,
though possibly less for the soldiers—who in the years after the war
had been somewhat better off than civilians—than for the much-
sought-after scientists and technicians. Finally, monetary wages and
salaries have increased, both as result of price changes and changes in
living condition. The productivity (or “destructivity”) of personnel
working in or for the country’s defense has presumably risen, but in
this field output is usually measured by input. :

Once the Soviet defense and space effort is quantified in ruble values,
the road appears free to judge the burden that such power and prestige-
oriented activities impose on the Soviet people. But here a fundamental
issue arises. Measuring the inputs and their economic meaning is
particularly difficult in the schizoid Soviet system. It couples an in-
effective civilian economy with a defense and space economy that is
relatively effective because it is forcefully guided and may claim the
best human and material inputs available. Thus there exists a quali-
tative split that adds to the burden on the population. Still this does
not necessarily mean that the civilian economy would gain corre-
spondingly from armament reduction; if transferred to civilian uses,
the choice inputs are likely to lose some of their excellence.

SUurvEY OF WESTERN ESTIMATES oF Sovier DrrFENSE OQUTLAYS

These long general considerations will facilitate a review of pub-
lished estimates of Soviet defense spending. Classified information is
ruled out ipso facto except when officially released (this is not a
“Pentagon Paper”). Some important scholarly literature cannot be
cited either because it is not yet in its final stage. Other materials refer
to years and conditions that are no longer of great intevest. It is fortu-
nate that Professor Stanley H. Cohn (State University of New York
at Binghamton) is publishing in this volume a study called “Economic
Burden of Defense Expenditures”, which carries his earlier cal-
culations up to 1969 and which T will comment upon and compare with
other estimates.

Cohn assumes that the cost of Soviet defense and space activities
can be circumseribed by adding up the Ministry of Defense allocation
and either the entirve or half of the “science” appropriation (includ-
ing R. & D. investment) from the government budget. This viclds
for 1969 a total of 17.7 billion plus either 5.9 or 3 billion, i.e. 26.6 or
23.7 billion current rubles (of largely 1968—post-July 1967—pur-
chasing power). We may add that the Institute of Strategic Studies
(ISS) in London implies a figure of 23 billion rubles 2 and the Stra-

12 Institute for Strategic Studies, The Military Balance 1970-71, London, 1970, p.>ll.
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tegic Studies Center of the Stanford Research Institute (SRI) a fig-
ure of roughly 36 billion.*®

In his paper Cohn proceeds to separate personnel and other expendi-
tures within the Ministry of Defense budget. This he does by multiply-
ing the estimated number of armed forces personnel (3.2 million in
1969) by the average pay and subsistence cost per person. Deducting a
total pay of 3.8 billion current rubles and subsistence costs of 1.6 billion
from the defense budget of 17.7 billion. Cohn arrives at 12.3 billion
rubles for “non-personnel expenditures”.

His personnel figures from 1960-1969 are those of the London ISS,
though he changes them slightly. The ISS records a small increase
from 38.15 million in 1965 to 3.3 million in 1969; in addition it lists
para-military troops (uniformed Security Police, Border Guards) of
250,000 for the year 1969. (This is obviously the source of the 3.55
million men listed in an ACDA study.**) Cohn omits the para-military
forces and gives an unchanged figure of 3.2 million men for the five
years 1965-69. His 1965 figure appears high, his 1969 figure low con-
sidering the international situation during those years, particularly
the Sino-Soviet tension. Furthermore, Cohn assumes unchanged sub-
sistence costs (at 1955 prices) per man since 1950. During the 1950’s
and 1960’ per capita consumption of the Soviet population has about
doubled, and the subsistence cost of the armed forces must have also
risen, though perhaps less. Thus, while there is no reason to believe that
“non-personnel expenditures” were less than (17.7 minus 5.4) 12.3 bil-
lion rubles, some of the latter might have been financed out of budget
funds invisible to the outside observer (the choice of sources may be
left safely to Soviet accounting offices). '

Before turning to the R. & D. component of Cohn’s estimate, I wish
to add a few comments on the development of the series over time.
Cohn, using 1955 as his price base, deflates non-personnel expenditures
in two ways. In alternative “A” he assumes that these expenditures are
composed entirely of procurement costs and deflates them by the
official Soviet heavy industry index; his alternative “B” assumes that
they are composed two-thirds of procurement outlays and one-third
of operations and maintenance expenditures; he deflates them by pro-
portionately weighted heavy industry and petroleum price indices.
Needless to add, even under “A”, non-personnel expenditures include
operations and maintenance; the difference between “A” and “B” is
merely in the choice of the deflator. Deflating military cost series is
quite a problem even in the U.S. with its large and well-documented
price statistics; deflating Soviet series is hazardous to the utmost, even
apart from some covert subsidization of military hardware prices.
Cohn’s non-personnel series at constant 1955 prices increases in the
seven years 1963-69 by an annual average of 8.3 percent in the “A”
alternative, by 5.3 percent in the “B” alternative, which is quite a
range. At current prices the increase is only 4.4 percent per annum
because Cohn believes in a price decline for defense goods. .

12 Statement by M. Mark Earle. Jr. and Robert W. Campbell, A Comparison of the U.S.
and USSR Econom: rs prepared for a symposium at Airlie House, February 8-11. 1973,
sponsored by the Stanford Research Institute and the Foreign Polley Resedarch Institute,
I interpolated the above figure from 32.5 billion rubles for 1968 and 39.0 billion for 1970,

¥ U.S. Arms Control and Disarmament Agency, World Military Ezpenditures 1971,
Washington, D.C., 1972, p. 35.
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WESTERN ESTIMATES OF SOVIET SPENDING ON RESEARCH AND
DEVELOPMENT

As indicated, Cohn has “A” and “B” alternatives also for Soviet
R. & D. expenditures. He is, of course aware that “product testing
(developmental outlays)” are financed, “out of funds provided by
producing enterprises”. On the other hand, “not all of the budget
financed scientific outlays are defense oriented. . . . The degree of this
offset cannot be precisely detcrmined.” In fact, it cannot be deter-
mined with anything approaching precision either for a specific year
or—vwith frequent changes in accounting practices—over the years.
Cohn himself assumes, “A” that the entire government budget for
“seience” serves defense and space purposes (space ventures under-
stood as including military and civilian applications) and, “B” that
it is only “50 percent with upward rounding”. Other researchers use
other assumptions and thus we are faced with the following range
of estimates or estimated ranges: Nancy Nimitz (RAND), 3—3.9
billion rubles in 1968, i.e. about half of all officially stated “science”
outlays; ¥ Cohn 2.3-5.5 billion (“A” and “B”, respectively) in 1968
and 3-5.9 billion in 1969; SRI 9.3 billion in 1970; ** William T. Lee
10-14 billion in 1970 (or 6070 percent out of total R. & D. expendi-
tuves of 16-20 billion rubles).*? For the year 1969—Cohn’s final year—
Naney Nimitz would have a somewhat higher, SRI and Wilham T.
Lee a somewhat Jower figure than just cited; even so the differences
Letween the defense R. & D. estimates and their share in total R.& D.
outlays remain glaring.

Drrexse as A ComroNENT oF GNP

How do these various estimates of defense (and space) outlays fit
into the overall picture of the economy? Here- we observe less of a
divergence. In Cohn’s paper the share of defense in the GNP ex-
pressed in current values dips from 11.5-11.1 percent (for “A” and
“B* respectively) in 1963 to 10.1-9.1 percent in 1965; then it rises
to 10.4-10.1 percent in 1969. SRI has 10 percent for 1968 and 10.4
percent for 1970. For an earlier period, namely 1958-65, Abraham
Becker “concluded * * * that the total military effort could not have
absorhed more than about a tenth of Soviet resources during the SYP
period” (SYP refers to the Seven-Year Plan).*® This conclusion was
accepted by Holland Hunter for the year 1964.” David E. Mark of
the Department of State, speaking at Congressional Hearings in 1969,
said that “Soviet defense costs, if properly calculated in ruble
terms * * * turn out to be * * * about 10 percent of Soviet GNP”.%°
William T. Lee arrived at a 10 percent share for a number of years in
the 1960s.2* Michael Boretsky is at an extreme with a ratio of 15.2 per-

15 Personal communication.

18 Loc. cit.

17 Persenal communication.

18 Loc. cit., p. 267.

1 Statement of Holland Hunter, Professor of FEconomics, Haverford College. in The
Military Budget and National Iconomic Priorities. Hearings before the Subcommities on
f‘br:((‘)‘:x)lomyqiln2 Government of the Joint Economic Committee, Part 3. Washington, D.C.,

30, p. 912,

20 Statement of David B. Mark, Deputy Director for Research, Bureau of Tntclligénce
and Rasearch, ilid., p. 962. -

2t Willlam T. Lee, “Calculating Soviet National Sceurity Expenditures”, Joint Economic
Comuittee Hearlngs, loc. cit., p. 933.
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cent for 1968.22 The ACDA paper provides a wide range of 6-10 per-
cent uniformly for all years from 1961-71.2 For 1971 the Peterson
Report gives an estimate of 8 percent “excluding non-military space
and atomic energy”; its percentage comparable to the other calcula-
tions would be slightly higher.?* The London ISS, finally, gives a
percentage of 11 percent for 1969 as well as 1970.2

Those researchers who agree on a defense share of about 10 perceni
disagree on the size of the GNP. Cohn’s 1969 GNP should be in the
general neighborhood of 250 billion current rubles. SRI’s notation
for 1968 is 324.3, for 1970 376.6 billion current rubles. Becker’s 1964
figure of 202.8 billion (1964) rubles would yield an extrapolated
260-270 billion (1964) rubles for 1969 and something like 290 billion
rubles of 1969 value. This is not the place for a comparative analysis
of GNP estimates. The differences are statistical rather than methodo-
logical; in other words, they reflect disagreements over estimates rather
than concepts, over magnitudes at established prices, over the correct
adjustment to factor cost (as mentioned earlier a different adjustni. it
rate for defense may raise its sharve in the GNP by plus or minus 1
percentage point) ,over price deflators, and so on.

These variations are, of course, evidence of some disagreement on
the performance and, in particular, the efficiency of the Soviet econ-
omy and its defense sector. The output of military goods and services
contributes to the national product and its growth but, except when
-available resources are better utilized, at the expense of some other
sectot. If the other sector is growth-promoting investment, the over-
all growth of the economy will tend to decline thereafter, or vice
versa, disregarding an ineflicient use of resources released by the mili-
tary establishment. Thus the issue has two aspects: one concerns the
trade-off between alternative applications of resources, the other the
degree of efficiency in utilizing them here or there. Before I examine
how this interrelationship has operated over time, I wish to add one
further general observation.

The U.S.S.R. has a high capital-ontput ratio—that is, it applies
not only much more manpower but also significantly more capital per
unit of output than the United States and other Western-style coun-
tries. By its very natnre, the GNP is gross of capital consumption
allowances. In principle. it would be preferable to use net national
product (NNP) statistics because they would make an allowance for
the systematic capital waste in Soviet production. Such data would not
only show a lower ratio of Soviet versus U.S. output but also a some-
what higher share of defense and space in the Soviet national product
(possibly 1 percentage point higher). However, reliable NNP statis-
ticsare not available.

DEerFexse DEVELOPMENT SINCE THE SeECOND WorLD WaR

During the Second World War defense requirements absorbed almost
half of the U.S.S.R.’s national product (in 1944, according to Bergson's

22 Michael Boretsky, “The Technological Base of Soviet Military Fower", In Eeconomic
Performance and the Military Burden in the Soviel Union, Jolnt Beonnmie Commitiee,
Washington, D.C., 1970, p. 22¢.

23 Loe. ¢it., p. 27. .

* Peter G. Peterson, The United States in the Changing World Economny, Voi. 11, Chart 6,
Washington, D.C., December, 1972.

= IS8, The Military Balance 1971-72, London 1971, p. 60.
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seminal research, between 40 and 44 percent of GNP at factor cost,
depending on the price base).** Investment, largely limited to projects
supporting the war effort, was reduced to 13 or 14 percent of GNP;
this is why Lend-Lease supplies of capital goods were so crucial both
for war and rehabilitation purposes. There followed a brief period of
demobilization and reconversion, soon interrupted by growing inter-
national tension ** and rearmament culminating in a 1952 “defense”
appropriation of 10.66 billion (new) rubles. Cohn estimates that the
share taken by total defense in 1950 was 11-13 percent. Since he
appears to understate covert outlays for this early period (explicit sci-
ence outlays were still modest even though the U.S.S.R. acquired the
atomic and then the nuclear bomb) the defense share may have been
one or two percentage points above the higher of his estimates for
the early 1950’s. The burden was severe but economic growth was
nevertheless rapid in a typical postwar improvement in rdésource.
utilization.

Rehabilitation was over by the time Khrushchev was in full com-
mand. In the second half of the 1950°’s he maintained the overall
defense and space budget on an undulating plateau, even thoughthe
armed forces were modernized and initial success was achieved in
space flights. This relative stability had important consequences. For
a long time Soviet machinery output operated on a seesaw principle:
whenever procurement of military hardware accelerated, the growth
rate of civilian machinery output and investment dropped and, within
limits, wice versa. Investment soared in the second half of the 19507,
the Soviet national product rose rapidly, and Khrushchev, seeing the
U.S. recession-plagued, predicted confidently that the U.S.S.R. would
soon catch up with and overtake this country in per capita production
and consumption. Concomitantly, the share of defense in GNP
decreased—to something like 9 percent according to several experts
in the field. Khrushchev’s forecast was wrong. American growth
accelerated and Soviet growth decelerated in the 1960’s. The average
annual growth in Soviet GNP in that decade was a little above 5 per-
cent. While Soviet investment in fixed capital continued to increase
at a faster rate than GNP—indicative of a fundamental inefficiency of
Soviet investment—the lower investment rate depressed the growth
rate of the entire economy. It is difficult to quantify cause and effect;
the main reasons, however, appear to be the inadequacy of Soviet-tvpe
planning and management procedures combined with the seesaw effect
of a new armament drive.

Since then “the general crisis has been deepening” in Soviet, plan-
ning (to borrow the Marxist term usually applied to capitalism during
the past century and a quarter) ; at least, it has become chronic, while
the armament efforts fluctuated over the years. Even before Khru-

“¢ Abram Bergson. loc. cit.,, p. 237. In the same year 1944, the U.S., with a GNP four or
five times as large under the then prevatling circumstances, devoted 42 percent of its product
to national defense.

% The penerai atmosphere can be characterized by a letter Bertrand Russell—of all
people—wrote to Alhert Einstein on November 19, 1847. It reads: “I have no hope of
reasonableness in the Soviet government. I think the only hope for peace (and that a
slender one) les in frightening Russia. I favored appeasement before 1939, wrongly, as
T now think; I do not want to repeat the same mistake . . . Generally, I think it use-
less te make any attempt whatever to conciliate Russia. The hope of achieving anything
by this method Seems to me ‘wishful thipking’. I came to my present view of goviet gov-
ernment when I went to Russia In 1920; gll that has bappened since has made me feel
{r;)o;je cerrté'xéz; that I was right.” (Quotation from Ronald W. Clark, Eingtein, New York,
IS , P.oo . .

26-150 O - 74 - 14
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shchev was ousted, defense spending began to move sideways and this
continued for a year or two under the Brezhnev-Kosygin adminis-
tration, probably because some weapons programs were completed and
also because the new masters wanted to appraise the political, strategic,
and technological situation. But in 1966, with the desire to achieve
strategic “parity”, with mounting Sino-Soviet tension, and the con-
flicts 1n Vietnam and the Middle East, not to mention the occupation
of Czechoslovakia, arms spending began to quicken.

Examining the decade up to 1970, i.e. the year preceding the
calamitous crops in 1971 and 1972, various research efforts draw
the following picture: Cohn arrives at a GNP increase in real
terms of an average annual 4.9 percent from 1965-69 and a
growth in defense spending of 10.1 percent (“A”) and 7.3
percent (“B”). This i1s in line with his thesis (backed up by
regression analysis) of a trade-off between defense and capital
investment (my “seesaw” effect) and represents the expected reversal
of an annual average GNP growth of 7 percent in 1963-65 combined
with a defense growth of 1.2 percent (“A”) and minus 0.5 percent
(“B”). In other words, the share of defense appears to have increased
between 1965 and 1969 from 9.1 to 10.1 percent of GNP. It may have
dipped in the good crop year 1970 under Cohn’s “B” alternative. The
SRI estimate for 1965-70 ups the share of defense in the GNP from 9.1
to 10.4 percent with defense increasing in the yearly average by 11.6
percent, GNP by 8.9 percent, both in current rubles. The underlying
materials assume a GNP deflator of plus 6 percent and a defense
goods deflator of minus 6 percent; thus the series in real terms would
move for GNP by an average of 714 percent, for defense of close to 13
percent. These proportions pose grave problems. They deny any seesaw
effect and assume that an expansion of the military establishment by
three quarters of its 1965 size could have been achieved without depress-
ing the growth of capital formation and overall output; in fact, the
latter is believed to have grown amazingly fast.

If Cohn makes defense grow faster than GNP from 1960-69 and
for the sub-period 1965-69—and the same is true of the SRI series
from 1965-70—, it is the reverse in the ACDA statistics and the re-
search underlying them. According to ACDA the Soviet GNP in-
creased in the ten years 1961-70 by an annual average 8.1 percent and
defense expenditures by 5.9 percent in current dollars; this adds
American inflation rates to Soviet real growth, a questionable proce-
dure. Reduced to stable values by applying the U.S. GNP deflator
(which in this special case may also be applicable to defense), we
arrive at an average annual GNP growth of 5.3 percent and a defense
growth of only 3.1 percent. In the ACDA presentation the defense
share declined in the 1960°s (with fluctuations in sub-periods) not
because the GNP grew improbably fast and not because the Soviets
did not aim at “parity” with the U.S. and security at the frontier
with China, but—presumably—because the requirements in physical
terms and their costs were not thought to be as high as often assumed.
The costs, in particular, would attest to the efficiency of the “indus-
trial complex” serving the Soviet military establishment in com-
parison to the Soviet civilian economy. If, under these circumstances,
the Soviet economy did not expand more, 1t was not because of insuffi-
ciency of new investment funds but because of inefficiency.
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Sovier Derense Torar axp DereEnse R. & D. at Dorvrar PRICEs. -

Before we examine the present situation, a few words have to be
added about the Soviet defense outlay expressed in dollars. The first
question to be asked is: in dollar purchasing power of what year? The
dollar equivalent of the Soviet GNP in, say: 1964 do’!ars can be con-
verted into 1972 dollars by using the GNP deflator. 1t is less easy to
find an adequate deflator to convert 1964 dollar data on Soviet hard-
ware procurement or R. & D. into 1972 dollars in order to make a
Soviet-American comparison for these particular outlays. In the liter-
ature on Soviet defense, one can even find dollar estimates without
any reference to dollar purchasing power referred to. The other prob-
lem is to find adequate ruble-dollar ratios, except where dollar
analogues underly the ruble figures or where Soviet numbers in
physical terms can be transformed immediately into dollar values.
For example, Soviet personnel numbers can be related to pay and
subsistence costs of the American Armed Forces. It is generally agreed
that more work (and expensive work!) has to be done to bring out- -
dated ruble-dollar ratios (usually going back to 1955) up to date.

At Congressional Hearings quoted above David E. Mark of the
Department of State said: “If the Soviet defense and space budget
is somehow—and only imperfectly—translated into American prices,
we estimate the total package of expenditures, in round numbers is
$60 billion™.?s Mark’s estimate reappears in the ACDA statistics (i.e.
$60 billion for 1969).2° Peter G. Peterson, as Secretary of Commerce,
published in August 1972 a report US Soviet Commercial Relation-
ships in a New Era with a figure of $70.2 billion for Soviet defense in
1971 as against $70.0 for the U.S.*° A comparison of this estimate and
the ACDA figure for 1969 in deflated dollars yields an average annual
increase of 3.2 percent for Soviet defense spending.

The SRI estimates in current dollars for 1968 ($61.9 billion) and
1970 ($74.3 billion) are higher than ACDA’s figures ($56 and $65 bil-
lion), partly because SRI includes all space outlays, while ACDA and
also Peterson exclude civilian space expenditures. The figure SRI
presents for 1968 is the upper limit of a range William T. Lee had
calculated ; Lee suggested “a current level of spending of about 52 to
62 billion dollars in 1968” (1968 dollars?).** To conclude with two
more extreme estimates: the London ISS has for 1968 a dollar estimate
of 48.2 billion and for 1971 of 55 billion (based for a number of years
on the same ratio of 0.40-0.50 rubles for the dollar)®* Michael Boretsky,
referring to the year 1968, “implies a total Soviet defense budget of
$84.0 billion or 15.2 percent of GNP, both valued in dollars.” 33

The dollar value of Soviet R. & D. and its military and space com-
ponent was given considerable publicity by Dr. John S. Foster, Direc-
tor of Defense Research and Engineering, Department of Defense, in
his statements before Congressional Comimittees in recent years.

s The Military Budget and National Economic Priorities, op. cit., p. 962.

2 1].8. Arms Control and Disarmament Agency. op. cit., p. 19.

% Peter G. Peterson, “U.S.-Soviet Commercial Relations in a New Era,” Washington, D.C.,
U.S. Department of Commerce, 1972. p. 8.

A Ctited é)_:'gWilllam R. Kintner, The Military Budget and National Economic Priorities,
op. ¢it.. p. 933,

2 I8S, Strategic Survey 1972, p. 5.

M Loe. cit., p. 220.

s +0On the Ficcal Year 1972 Defense RDT&E Program”, Defense Subcommlittee, Senate
Appropriations Committee, March 24, 1971, pp. 1-3.
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With a purchasing power equivalent of 1 ruble= 2 dollars, he arrived
for 1970 at a total Soviet R. & D. value of 21.3 billion (1968) dollars
and he estimated that 75-80 percent of this amount were devoted to
military and space efforts. i.e. $16-17 billion. Given an uncertainty
factor of 10-20 percent, Dr. Foster believed that in terms of 1970
spending the U.S.S.R. was at least $3 billion ahead of the U.S. On
March 29, 1971 he expressed his opinions as follows:

“The Soviets are not now ahead of the United Stafes, because past U.8, RDT&E
efforts and choices of programs were adequate to achieve and maintain a lead.
The average lead, approximately 2 to 3 vears as of 1968, will take time for the
Soviets to overcome, even with more effort than that exerted by the U.S. The
crossover point in relative levels of efforts seems to have occurred in abont 1968.
We estimate that they could now be gaining at a rate of one-fourth to one-third
of a year per year, based on apparent relative inputs. Depending on the specifie
mission area concerned, the U.S. lead in that area as of 1968, and the relative
U.S./U.8.8.R. efforts in that area, one might expect a zero-lead condition varying
from 1973 for some tactical systems to 1977 for some strategic systems. Soviet
technological surprises in significant numbers might thus be expected by the
middle of this decade”.®

Congress requested the General Accounting Office ((AQ) to evalu-
ate the estimates of Dr. Foster and his group at the Defense Depart-
ment. Without attempting a quantification of its own, GAO judged:
“ik % % oxtreme secretiveness by the Soviet Union results in data
which are insufficient for a realistic measurement of its R. & D. efforts
* * * although we believe that the DOD methodology * * * may be
useful in indicating trends and the apparent magnitude of the Soviet
Union military R. & D. threat, we have reservations as to its usefulness
in quantifying relative efforts or spending gaps between countries”.?

Recently SRI valued the total Soviet package of R. & . goods and
services at 27 billion 1970 dollars. It believes that 60 percent were de-
voted to military and space purposes: the latter effort is thus valued
at $16.2 billion. SRI assumes a higher productivity of the Soviet
R. & D. ruble than Dr. Foster; it applies a rate of $1.75 per ruble. Tts
estimate of total Soviet R. & D., valued in dollars. is higher than Dr.
Foster’s, its estimate of military and space R. & D. lower (particularly
if price increases in the 1].S. are considered). But SRI is well aware
of the uncertainties of such valuations; in fact, it, is presently engager
in a new effort to arrive at a better understanding of Soviet R. & D.
and its value. :

Some CoNCLusIoNs

Before I turn to the present exigency in Soviet economic affairs. T
will try to draw some conclusions from the findings summed up on the
preceding pages. :

Military force ab rest can never be adequately jndged in regard to

_its potential effectiveness either in support of diplomatic moves or in
“continuation of politics with other means.” But there seems to be a
general feeling that the two superpowers are now in a state of “ap-
proximate parity.” The expression “parity” is usually applied to mis-
sile launching capabilities. In economic terms we may speak of parity

3 “Questions and Answers Related to the Assessment of U.8./U.S.S.R. Technological
Efforts”, Office of the Director of Defense Research and Engineering, with Graphical Sup-
plement, March 29, 1971, p. 19.

3 J.8. General Accounting Office. Comparison of Military Research and Decelopment
é‘ggg;rdttures of the U.S. and the Soviet Union, July 23, 1971, Congressional Record, p.
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when two nations produce a package of military goods and services
roughly equal in value (in either prices) over a period of years. It
this should continue for some time, it may be concluded that the value
of their reserves in materiel and manpower will also be similar. It ap-
pears that during the 1960’s the value of Soviet defense and of Soviet
defense R. & D. (space included) was below U.S. levels; it may now
exceed them. But the defense magnitudes available to the U.S.S.R. are
only dimly perceived and their assessment in dollars poses such
mefthodological and statistical difficulties that all one can say 1s: 1n
matters of national security the two powers appear to be running nose
to nose.

Using GNP as a yardstick for economic power, the Soviet-U.S. ratio
appears to be less than 1:2. Since establishment of the Brezhnev ad-
sinistration late in 1964 the U.S.S.R. may have gained a few per-
centage points on the U.S. though the shift might well be statistical
appearance rather than economic reality. With uncertainty about the
comparative GNP and even more so about the comparative defense -
outlay, I hesitate to say whether the share of defense moved upward,
downward, or sideways. The change was probably small, and it suffices
to state that the defense burden, defined as the share of defense in the
GNP, is now about the same in both countries. Expressed more mean-
ingfully in NNP, the Soviet defense burden would probably be one

one percentage point higher than in terms of GNP

The seeming paradox that the Soviet economy, with half the Amer-
ican GNP (geometric average comparison) and a value of annual de-
fense equal the American (at American prices), devotes roughly the

- same share of its GNP to defense and not a share twice as high, has
often been brought up and just as often explained. A “paradox” of this
type appears in any comparison between two countries of different eco-
nomic structure but in a U.S.-Soviet comparison it is sharpened by the
decidedly schizoid character of the Soviet economic system. ‘We do not
know whether in an economic sense Soviet output of defense and
space goods is as efficient as American production ; the record prob-
ably 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 compari-
son to the civilian economy. The defense and space sector is effective
because its customers (i.e. the military) know what they want (al-
though this 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, sci--
entific, 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 isaslow
as it is (and likewise. as Nancy Nimitz correctly stresses, the share of
R. & D.) because the civilian economy and, in particular, its consumer-
oriented branches are extraordinarily wasteful and, therefore, absorb
a large share of the total national product.

To give an important and topical example: Soviet agriculture pro-
duces over the years about three-quarters of what U.S. farms produce
(it was somewhat less in 1972!) with nine times as much labor, half
again as much land, and enormous investments. True, under Stalin,
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agriculture had been ruthlessly exploited. Since the advent of Khru-
shchev, however, and likewise under the present administration, it has
received increasing attention. To appreciate what has been done and is
planned for the current five-year period, one should compare the
U.S.S.R. with the U.S. In 1970 $5.8 billion was invested in agricul-
ture in this country. The capital stock at the end of 1970 was valued
at $66 billion after depreciation, at $145 billion undepreciated. These
figures include plant and equipment and residential building. Soviet
investments in agriculture, using American prices at 1970 purchasing
power, exceeded $50 billion in 1956-60 and $270 billion during the
decade of the 1960s; they are scheduled to surpass (and they have up
to now remained on schedule!) $260 billion during the current Five-
Year Plan. (The American prices are reduced by 20 percent to dis-
count for the lower quality of Soviet investment goods; if this dis-
count should be on the low side, the dollar figures ought to be reduced
but the disproportion would remain enormous in any case). In other
words, with the current investment plans about to be reached, agricul-
ture would in the course of twenty years have received an equivalent
of close to $600 billion in capital funds (not counting investment in
farm supply industries such as chemicals or in highways or central
warehouses). This vast investment has been carried out in an extreme-
Jv wasteful fashion, for Soviet agriculture remains underequipped
compared with U.S. farms (for example, Soviet farms have by far
fewer tractors, even though the tractor factories produce and deliver
to agriculture by far more tractors than American factories). In 1881
Karl Marx drafted a letter to Vera Zasulich with the words: “The
good harvests are balanced by famine. Instead of exporting. Russia
must import grain.” There is no famine now in the U.S.S.R.. if only
because of massive imports from the U.S. and other Western coun-
tries. but there are severe shortages and locally de facto rationing and
this 27 years after the war and the large investments just mentioned.
In fact, the rexime cannot be said to be paying little attention to the
sectors producing for consumption purposes; the problem is that the
welfare effects have been meager in relation to the outlay.

As compared with its American counterpart. the Soviet economy as
a whole provides a population 18 percent larger with less than half
the goods and services, employing in the process 45 percent more labor
and investing in real terms as much as the United States does. With
such disproportionately large inputs the Soviet economy should grow
at a rate approaching Japan’s. In reality, the U.S.S.R.’s GNP has ex-
panded at roughly the same pace as the United States. and a few years
ago Japan was able to overtake the Soviet per capita GNP.

A second and secondary reason why the Soviet defense establish-
ment absorbs only a moderate part of the national product is the low
personnel cost. Pay and snbsistence of the armed forces are far below
American standards; in R. & D. activities lower living conditions of
the personnel is to a degree offset by greater numbers with a lower
per capita productivity. But the previouslv mentioned wastefulness
of Soviet consumer supplv has implications for the nersonnel cost.
Given the lower living conditions, the costs arve nevertheless high in
terms of resource input. This refers to a calculation at factor cost. In-
sofar as money incomes of military and space personnel are indirectly
taxed in form of high turnover tax rates, the defense budget sub-
sidizes the general budget which. in turn, subsidizes defense.
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Sovier Prroriries DuriNeg THE 1971-72 SeTBACK

‘Weather conditions in the U.S.S.R. are such that crops may be poor
or good for several years in & row. When the authorities prepared the
Five-Year Plan 1970-75 they could not foresee the inclement weather
in 1971 and particularly 1972, but the failure of the plan was predict-
able irrespective of the weather. The targets were predicated on ex-
orbitant productivity gains. Five-Year Plans are often poor as mere
forecasts, and in the U.S.S.R. they are not just “indicative” but are
meant to steer the economy in the absence of market prices. In reality,
though they are formally laws, they are not strictly binding, certainly
not on the planners themselves who are want to change their orders
frequently in the course of the plan’s execution but neither on the en-
terprise managers who are experts at evading commands or adjusting
them to their capabilities and interests. What the Five-Year Plans
indicate is what the leaders expect from the country—or profess to
expect—at the time the Plan receives their final approval. When the
current Plan was inaugurated, the leaders entertained high hopes. In
fact, as late as November 24, 1971, in a speech before the Supreme
Soviet, Soviet Premier Kosygin, in a Khrushchevian mood, predicted
that “the general volume of the industrial and agricultural production
of the U.S.S.R. in 1975 will exceed the present level of industrial and
agricultural production of the U.S.”. : :

Translated from Soviet into Western concepts, the original plan for
the years 1971-75 bade the nation to expand its GNP by an average
annnal 6 percent.37 Flalf of the growth was to be contributed by larger
applications of labor and capital, the other half through gains in factor
productivity. Factor inputs as a whole grew indeed as expected during
the first two years of the plan. Investment even exceeded the planned
targets, except that some of it came about in what the planners
considered the wrong places with corresponding shortfalls elsewhere
(particularly in the energy economy, in the chemical industry, and n
light industries). Factor productivity, however, decreased—statistical
residual that it is—as the GNP rose by only 314 percent in 1971, by
114 percent in 1972. The decline was the combined result of the fall in
agricultural production and of a reduced growth in industrial out-
put; even in industry factor productivity fell to almost zero in 1972.
The impact on consumption was cushioned by drawing down the com-
modity reserves in the country (grain and other stocks) and by sell-
ing gold and going into debt abroad (indebtedness in hard currencies
rose to $2.4 biilion by the end of 1972 and must have increased since
then). Consumption of manufactured consumer goods rose but not
enough to absorb the increasing money incomes of the population.
Prices moved up, openly on the limited free markets (chiefly the
peasant markets), surreptitiously—through quality changes and the
like—where prices are fized.

How did the trouble in plan fulfillment affect the defense estab-
lishment? Throughout the last years the Ministry of Defense budget
has remained riveted to a figure of 17.9 billion rubles. Personnel costs
must have crept up, perhaps also the cost of armaments. Should we

# See Douglas B, Diamond, “Principal Targets and Central Themes of the Ninth Five-
Year Plan”. in Analysis of the USSR’s 24th Party Congress and 9th Five-Year Plan, edited
by Norton T. Dodge, Cremona Foundation, Mechaniesville, Md. 1971, p. 48.
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conclude that, as a result, expenditures for either procurement or
operations and maintenance were cut to remain within the Procrustes
bed of the Garbuzov budget? The official figures for total “science”
increased by another 11-percent in both 1971 and 1972. Strangely
enough, the “science” appropriation in the government-budget has up
to now been published only for 1971 it was not yet announced either
for 1972 or 1973. The 1971 allocation from the budget increased by
only 6 percent. If we were to apply Cohn’s method to the year 1971,
total defense expenditures (disregarding undetermined price
changes) would have increased by cither less than 2 percent (alterna-
tive “A” for “science”) or less than 1 percent (“B”). Cohn’s method
~can be followed in regard to 1972 and 1978 only if we assume (but one
more assumption cannot hurt) that the ratio of “science endowment
from the government and the other budgets has remained fairly
stable. If this were so, the increase in total defense expenditures would
be roughly 2 and 1 percent (“A” and “B”, respectively) in 1972 and
214 and 114 percent in the present year.

1f such small increases—whatever the exact percentage—ivere to re-
flect the real development in Soviet defense spending, they could be
explained in three ways, which are not mutually exclusive.

First, as industry in general, armament plants failed to live up to
their commitments, perhaps because they themselves did not receive
supplies of materials and equipment. This, of course, would have
nothing to do with the agricultural debacle; missiles are not bakery
products. Delays in production can occur anywhere and anytime;
nevertheless, under the Soviet priority system for armament procure-
ment they would be kept in strict limits. The military as customers are
more powerful than, say: a garment factory, not tc mention individ-
ual shoppers.

Second, the government may have ordered defense plants to shift
their capabilities to civilian output in order to satisfy some of the
demand of the consumers and soak up their purchasing power. This
explanation is at best marginal. Conversion from defense to civilian
production, even on a small scale, takes time and would probably
hinder plan fulfillment in industry instead of improving them. On the
whole defense plants are meant to carry out carefully laid out defense
programs, not to remedy the inefficiencies of the civilian economy.
They have always been required to use some of their spare capacity
to manufacture assorted consumer articles but they have also disliked
such assignments. In this context, it is significant that the regime ap-
parently did not mobilize troops and Army trucks on a large scale to
bring in the harvest during the critical weeks of 1972; if such help
was rendered, it must have been of minor importance. As is by now
traditional, factories had to send out crews to the countrvside; they
had to interrupt their production schedule in order to ship work-
ers, trucks, and tractors to faraway farms—with a loss in industrial
output, great cost in transportation,.and probably low productivity
at their places of destination.

There remains as a probable explanation of a possible development,
a slow growth of defense outlays scehdnled in advance for the early
1970s. The political and military leadership mayv have felt—not with-
out a sharp glance at the activities of rival powers—that the Soviet
defensc establishment, large as it is, suffices for the present after con-
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siderable preparedness measures in the second half of the 1960s and
that, after completing specific programs, the future course of action
presupposes a reassessment. Defense economics, after all, have a busi-
ness cycle of their own. Such a deceleration in procurement does not
mean a pause in R. & D. activities. It is true that total “science” out-
lays are planned to grow by a smaller percentage in 1973 than in pre-
vious years (some 7 percent instead of the 11 percent mentioned
before). But we cannot expect a doubling of R. & D. expenditures
every seven years, and the billion rubles to be added in 1973 is a tidy
sum. Nor do we know to what extent the official budget is supple-
mented by outside funds on the development side of the R. & D. effort.
With few.hard facts to rely upon, one may judge that purely mili-
tary R. & D. activities, including related space endeavors, are expand-
ing, that civilian space operations could have been under funding
pressure—the population certainly prefers a rabbit on the plate to
a robot on the moon—, and that spending on R. & D. for purely
economic purposes has accelerated because of an increased awareness
of the East-West technological gap outside of defense and space (pos-
sibly even in some high-priority areas). ’

Tuae “Heavy INDUSTRY Prioriry” SYNDROME

The thesis of only slow increases in Soviet preparedness spending
at the present juncture—based as it is on a few untrustworthy “de-
fense” and “science” data—cannot be proven without additional in-
formation. It cannot be disproved either by pointing to a new reversal
in the output ratio of Soviet “A” and “B” industries. The issue is dear
to the heart of Soviet ideologues ever since Marx constructed a tenta-
tive model of a capitalist economy able to expand lustily because capital
goods output (the output of “Department I” of the economy) grows
faster than consumer goods output (“Department IT” including indus-
trial and non-industrial production), and since Stalin made the faster
growth of “A” industries (producing capital goods) in relation to
“B” industries (industrial consumer goods) the ideological basis of
his policy of preparedness.® It is a dogma dear to the heart of the
men whom Khrushchev called “steel-caters” and it led—over Khru-
shchev’s ineffective resistence in later years of his stewardship—to
a 1966 ratio of 74.4 for “A” output as against 25.6 for “B” output.
The distinction does not make mnch sense not only because consumers
are equally interested in output outside of industry but also because
“A* industries are producing important inputs into “B” production.
At any rate, the Brezhnev-Kosygin administration felt that a few
more years of “Heavy Industry First” policy would lead to a ratio
of 100:0 and that “B is worthy, I dare say, of more prosperity than
A!”. Thus beginning in 1967 the ratio began to reverse itself until
by 1970 it had reached 73.4 :26.6—a very minor change indeed.

The Five-Year Plan envisaged a further modest change of the ratio
(to 73.1:26.9 by 1975) except in the year 1972 (A industrial growth 8.1,
B growth 7.7 percent). With so many “B” industries depending on ag-

28 Pravda, September 30, 1971, reported & speech by Centrali Committee Secretary
P. N. Demichev urging the nation “to preserve the preferential growth of Department I
of public production as a whole”. This attempt by an important ideologue to revert from
the A/B industry division to the Departments I and II of the second volume of Das Kapital
geeras to have come to nothing.
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ricultural materials, the 1972 performance was reported as 6.8 percent
for “A”, 6 percent for “B” industries and the plan for 1973 was revised
to 6.3 as against 4.5 percent for “A” and “B”, respectively. In other
words, “B” growth suflfered but “A” growth did not fare so well
either (particularly if we deflate these growth rates to more reasonable
proportions). Some Western observers interpreted the performance in
1972 and the plan for 1973 as a “reordering of priorities” in favor of
heavy industry. This overlooks, first, that “heavy industry” dominates
Soviet industry irrespectivé of smallish changes in statistics. It disre-
gards, second, that “B” industries cannot process foodstuffs and the
like that the farms did not produce—except, of course, those that have
been imported and the Brezhnev administration did indeed purchase
four times as much grain in money terms as the Khrushchev admin-
istration after the bad crop year 1963. While Brezhnev may derive
some ideological benefit from the current “A”: “B” ratio, it suffices to
Jook at the 1973 investment plan to realize that the man in control con-
tinues to worry about the attitude of the cons::ming masses. Invest-
ments—to be achieved, after all, with “A” products—will continue
to expand on schedule in agriculture, will be maintained on a high level
in residential construction, and are planned to increase by no less than
55 percent in the light and food industries (whether this praiseworthy
goal will be reached is an entirely different story).

InvioraTe INSTITUTIONS

Severe though the changes are that the failures of the recent past
have forced upon domestic plans and foreign trade, they have heen
made in a thoroughly conservative spirit both in regard to the existing
priorities and the existing institutions. The command economy, as in-
herited, will remain. As the chairman of the Soviet State Price Com-
mittee, V. K. Sitnin, writing in a Czechoslovak paper reminded his
readers—as though they needed a reminder—“We determinately re-
ject any forms foreign to Marxism, any concepts of ‘market socialism’.
If the market does not do it, who does regulate prices then? The reply
to this question is unequivocal: It is the state.?

The Party is, as heretofore, expected to control the economy. Polit-
buro Member P. M. Masherov called upon the local Party function-
aries to supervise the enterprises with greater “militancy” 4 (this had
been called “petty tutelage” at the time of the “Kosygin Reform” of
1965). The limited delegation of investment decisions to enterprises
under the 1965 reform has been largely countermanded because they
catered to what is contemptuously calﬂad “local needs”; investments
are recentralized. The Masherov speech is a catalogue of exhortations
that occur daily in Soviet news media: bureaucrats and managers are
blamed for faulty attitudes and practices; “moral incentives” and
“socialist competition” are advocated; the enterprises are once again
summoned to use “hidden reserves” of equipment, materials, and man-
power and to complete projects already under way instead of begin-
ning yet new ones; and the economy, finally, is urged to apply (if
available) the most modern equipment, particularly computers (said
Masherov: “some directors see the use of computers . . . as a conces-

® Rude Pravo, February 16, 1973.
40 Speech reported in Sovetskaye Belorussiya, March 1, 1973.
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sion to fashion . . . expensive equipment is used, as a rule, for the
simplest of tasks and not effectively”). Such exhortations in speeches
and decrees have been repeated throughout the decades; their impact,
if any, was always limited in time (and sometimes, one suspects, more
effective in the realm of statistics than in reality). But the Soviet
leaders are dealing with acute shortfalls and may consider remedies
that relieve the situation for the time being as sufficient for their
immediate purposes. Basic reforms—aside from being unpalatable to
the elite and therefore ideologically suspect—may actually upset in-
grained habits and only add to current worries.” **

EcoNomic AND DerExsE ProspeEcTs IN THE NEar aNp Loxe Rux

The defense implications of the situation as it presents itself now
(another severe crop failure would complicate matters) can be summed
up as follows:

1. The military leaders have probably been by and large satisfied
with the supply of resources they have received in past years (disre-
garding the inevitable quarrels over projects on the margin), and
they may realize that at this juncture they ought to be moderate in
thelr claims in order to prevent consumer dissatisfaction from increas-
ing and to help the economy return to more normal growth.

2. The political leaders, in turn, know that, though the military are
not in control of the state, they would be most unwise to provoke them
by ni%gardliness, if only because some would-be leader might use mili-
tary displeasure to his own advantage. After all, the succession prob-
lem is as little settled today as it was in 18th century Tsarist Russia.

3. Both political and military leaders can be expected to agree that
negotiations in the present phase of world politics should be conducted
from a position of strength. This does not rule out concessions at the
international bargaining table if they provide economies (welcome
economies !) without affecting the balance of strategic power to their
disadvantage.

4. The U.S.S.R. wishes to be recognized as a “global power” and
must be correspondingly prepared in the years to come.*?

5. Some day an extra effort and, with good luck, a technological
breakthrough, might make Soviet power superior to its rivals.

6. Modern arms (including space) developments require long lead
times. While the near future holds the prospect of protracted negotia-
tion, the longer-term future is highly uncertain. Soviet leaders,

41 The recent endorsement of “production associations’—officlal cartels sandwiched
between the branch Ministries and their enterprises—is merely another organizational
regrouping which will exchange one headache for another. If Khrushchev’s 1957 re-
formm—regional councils instead of central Ministries—led to an evil called localism,
the future complaint will be branchism. It. will be leveied against the production asso-
ciations by spokesmen of the Ministries which will feel threatened in their authority,
and of the enterprise managers who will consider themselves reduced to glorified
floorwalkers. (The officinl go-ahead for the assoclations is contained in a decree of the
CPSU Central Committee and the USSR Council of Ministers “On Certain Measures
To Further Improve the Management of Industry” reported in Pravda, April 3, 1973).

«<.The claim was clearly stated by Foreign Minister Gromyko in a speech before the
Supreme Soviet in June 1968: ‘“The Soviet Union is a great power situated on two contl-
nents, Furope and Asia, but the range of our country’s international interests 1s not
determined by its geographical position alone . . . The Soviet people do not plead with
anybody to be allowed to have their say in the solutlon 'of any question concernin the
maintenance of international peace, concerning the freedom and Iindependence of the
peoples and our country’s extensive interests. This is our right, due to the Soviet Unlon’s
position as a great power. During any acute situation, however far away it appears from
our country, the Soviet Union’s reaction is to be expected {n all capitals of the world”.
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whoever they are, will not wish to neglect dangers that might arise
toward the end of this decade or in the 1980s, whether they present
themselves in Asia, in Europe, on the high seas, or in space.

7. They may also feel that 1t would be unwise to impair defense (and
space) industries that are on the whole well organized and have en-
abled the U.S.S.R. to pass from inferiority to “parity” in superpower
relations.

8. A vast “military-industrial establishment” as that of the U.S.S.R.
operates with a high degree of inertia in its allocational policies.

9. The Soviet defense burden is heavy but not too heavy for a great -
nation proud of its heritage and suffering from an invasion trauma.

10. For the time being neither the political nor the military leaders
can have an interest in complicating the situation. For it is thinkable
that this year’s crop may again be poor (winter weather was not
propitious but conditions appear to have improved since then).

In bridging the present grain gap through imports, the Brezhnev
administration has been able to avail itself of an improved foreign
political climate (it had contributed to its improvement) and a com-
bination of favorable economic circumstances, namely advantagecus
prices for its exports of gold, platinum metals. diamonds, and fuels
as well as easy credit. Interest rates appear high but are hardly suffi-
cient to offset currency depreciations—which is another advantage for
a nation going into debt in an era of inflation and devaluation. Up to
now the Soviet Union has even been able to continue its purchase of
and negotiations for Western equipment.

Extending our perspective to the 1970s as a whole, we may expect
the Soviet economy, with good and bad chance events (such as weather
fluctuations) offsetting each other, to expand its GNP annually at a
rate on the low side of 5 percent per annum.** Factor inputs would
include an annual increment in fixed capital formation of 7 percent—
which would continue the practice since the 1960’s. This, incidentally,
would increase the share of investment in GNP to around 37 percent
at present prices—an unhealthy situation which would reinforce the
need for reforms. Factor input as a whole would rise at a continued
rate of 8 percent per annum, and factor productivity could be ex-
pected to improve by less than 2 percent. This, in turn, means that
public and private consumption could rise annually by almost 4 per-
cent. It is obvious that if defense expenditures were to expand in line
with GNP growth, personal consumption from private and public
funds (the latter financing education, health care, and the like) would
improve by 3814 to 4 percent; less than that if defense were to grow
faster, and-——what is perhaps more realistic to assume—faster if defense
grows by a smaller percentage than GNP. In the second half of the:
1960’s—as a measure of comparison—consumption as a whole is be-
lieved to have expanded at an annual rate of above 5 percent per an-
num and, with a population increase of 1 percent, by above 4 percent
per capita. But then, partly as the result of good crops, the GNP grew
for a few years by no less than 5.6 percent per annum. In the 1970’s as
a whole, under this projection, personal consumption per capita can be
expected to increase by 214 to 3 percent per annum, give and take a
fraction of 1 percent depending on the scope of defense outlays.

13 The World’s Output, op. cit., projects a growth of 4.8 percent on average for the 1970's
as a whole.
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Sudden increases of defense procurement would, of course, tend to
cut inte civilian investment expenditures and thus depress the GNP
growth rate but they would have to be quite drastic use Soviet
heavy industry and machinery industry, in particular, is by now a very
large complex and no longer as sensitive to the “seesaw effect” as in pre-
vious decades. Reduced armament purchases, on the other hand, might
benefit the civilian economy, but here the general efficiency problem
arises: the resources thus disposable are likely to be inefficiently used.
And for the same reason we must expect the military leaders, perhaps
- supported by political leaders, to resent any attempts to curb defense
expenditures while the civilian economy is unable to live up to the
standards of the “military-industrial complex”, standards which are
good without being extraordinary.

One should expect a country that achieves a long-run GNP growth

of almost 5 percent to live happily ever after. The U.S.S.R. would,
of course, not catch up with and exceed the U.S. performance (unless
America falters badly) but this claim could be quietly dropped. The
masses might become restive if their whetted appetites are not satisfied ;
this, in turn, will be affected by the ways the West will manage its own
social and economic problems. But leaders and led in the Soviet Union
must by now be pretty aware that with such large and ever rising in-
puts of capital and labor their economy should grow twice as fast as it
does, were it not for its in-built inefficiency. I wish to add a few ex-
amples which highlight the previous analysis, in particular the pro-
ductivity comparison between the U.S. and the U.S.S.R. and between
American and Soviet agriculture.* :
- The U.S.S.R. has actually overtaken the U.S. in raw steel produc-
tion. In 1972 Soviet output was 126 million metric tons, American out-
put 121 million metric tons (or 133 million short tons). The U.S.S.R.
has a very large machine building industry and invests practically as
much as the U.S. (i.e., much too much ; Soviet economists have claimed
that less investment should induce faster growth !). On the other hand,
the US.S.R. manufactured in 1972 only 730,000 passenger cars (the
Fiat plant in Togliatti begun as early as 1967 is not yet fully oper-
ative) as against America’s 8,823,000 cars, and another large steel con-
sumer, container and can manufacturing, uses by far less steel in the
U.S.S.R. than in the U.S. The U.S.S.R. could get along with much
less steel if it would waste less in the production process and if its
machinery would not suffer from overweight. Lack of quality steels
is another related problem.

The Soviets have likewise overtaken the U.S. in window glass out-
put. In 1971 the U.S.S.R. produced 237.1 million square meters or
2.552 million square feet as against 1.200.2 million square feet in the
U.S. But Soviet housing construction, large though it 1s, was only little
over half the American output. Given the climate, double windows are
customary in the U.S.S.R. even in regions where they are not neces-
sary. This would explain a window glass output roughly as large as
that of the U.S. But output is twice as high. Some time ago a Soviet
journal revealed that 46 percent of all window glass is smashed before
or during final installation. Reason: the plan is expressed in square
meters; the panes are therefore made extremely thin.*> This ought to

44 See pp. 195 and 196.
4 Stroitel’naya Gazeta, May 16, 1971.
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be a shattering experience, even if the percentage is somewhat exag-.
gerated. Incidentally, the waste does not affect the profits of the in-
dustry, and the splinters are included in the national income. ’
Whether and how the Soviet people are going to solve this basic-
economic problem is unpredictable. They are not going to turn to a.
Western-style setup of private enterprises working for a moderately
competitive market, supplemented by a large grant economy. Market
socialism does 1ot appear attractive either, whether the enterprises
are state-owned and run by employees of the Ministries or owned by
“society” and managed by directors chosen, formally at least, by
workers councils. A despotic collectivism under the control of egali-
tarian enthusiasts woulg certainly fail to achieve greater efficiency..
Central planning and managing with computer-made rational shadow
prices is still in the realm of science fiction. I leave further ruminations.
about the future to my readers; it is difficult enough to guess at the.
actual defense expenditures of the contemporary Soviet Union.
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SUMMARY

The 1971-75 plan for Soviet industry is probably over-ambitious.
Although an 8 percent annual growth in total industrial output is
planned, the USSR will do well to match the 7.0 percent rate of
growth recorded in 1966-70. In the first two years of the plan period
the rate of increase has been less than 6 percent per year, and the re-
percussions of the 1972 harvest debacle will further diminish indus-
trial prospects in the future. '

In its emphasis on machinery and chemicals and in its reliance on
productivity gains and rapid introduction of new technology, the
present plan resembles previous plans. The 1971-75 published plan is
much more revealing than other postwar plans with regard to the
number and timing of production targets, however, and the added
detail permits for the first time a reproduction of the main outline
of the industrial plan. A test of the plan’s consistency based on the
additional information suggests that the plan’s balance depends on
an acceleration of material savings in certain key sectors.

Planned rates of growth of production are to be highest in ma-
chinery and chemicals (11.5 percent per year) while the targets for
consumer goods, fuels and power, metals, construction materials, and
forest products all fall below the 8 percent per year planned for
industry as a whole. In the machinery industry,* goals are especially
high for passenger cars, agricultural machinery, instruments, and
consumer durables; the targets for chemicals provide for rapid expan-
sion of fertilizers, plastics, manmade fibers, and synthetic rubber.
Planned rates of industrial growth are almost without exception
highest in 1974 and 1975. These plan goals thus rely especially heav-
ily on the timely completion of scheduled industrial investment proj-
ects, an activity in which the USSR’s performance has been particu-
larly weak.

The industrial plan is taut because of its dependence on overly am-
bitious goals for material savings and technological progress. A test
of the plan’s consistency, performed with the help of a newly avail-
able input-output table, suggests that the scheduled production of
metals, timber, and possibly electric power will be insufficient unless
the USSR shows unprecedented progress in economizing on ma-
terials and power in production and in substituting more abundant
materials for those in short supply.

The plan is strained in another direction. To support the projected
growth of industrial production of 8 percent per year, the 1971-75
plan calls for an increase of about 414 percent per year in the com-
bined inputs of man-hours and fixed capital—appreciably less than the
average annual increases in these inputs of 6.4 percent and 5.5 per-
cent recorded in 1961-65 and 1966-70, respectively. Thus, factor pro-

1In the Soviet industrial classification, “machinery” Includes all metalworking and
machine building.

26-150 O - 74 - 15
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ductivity will have to rise by 3.7 percent per year to satisfy the plan
goals, three times as rapidly as the average of the past decade. .

Because the productivity goals are so high, while the possibilities of
increasing labor and capital inputs more than planned are more limited
than they were in previous plans, the goals for technical progress take
on added importance in the 1971-75 plan. Although the technological
goals depend to some extent on the acquisition of foreign technology,
technica{) progress in the Soviet Union must be based primarily on the
performance of the Soviet machinery sector. The machinery plan in
fact does stress the production of technologically advanced products
which will contribute to the modernization of plant and equipment
throughout the economy. Nevertheless, the planned growth of pro-
ducer durables—13.4 percent per year in 1971-75—is far greater than
was accomplished in 1966-70 and is unlikely to be achieved. Reliance
on foreign technology is most acute in the oil and gas industry, certain
chemical sectors, the truck industry, and the instruments-computer
sector. The USSR’s sources of foreign exchange, however, are limited,
and the 1972 grain purchases probably have already forced a slow-
down in the planned growth of imports of western machinery and
equipment.

The fortunes of three other sectors—ferrous metals, petroleum prod-
ucts, and chemicals—are also crucial to the fulfillment of the indus-
trial plan. The plan for ferrous metals output seems too low overall, so
any shortfall in this sector could hurt consuming sectors badly. Plans
for qualitative improvements in machinery, moreover, count on a sup-
ﬁly of ferrous metals of better quality and different mix. The USSR

as not been satisfied with the progress of the ferrous metals branch
and has issued a special decree devoted to accelerating technical prog-
ress in this branch. The petroleum and gas goals are important be-
cause the oil and gas sector must generate a large share of the foreion
exchange necessary to pay for machinery imports. The chemical goals
in turn are crucial to the success of the plans for savings on the use of
metal and for boosting agricultural output (and indirectly the produc-
tion of processed foods).

So far, progress toward the five-year plan goals has been mixed. The
growth of total industrial production slumped in 1971 and 1972 to less
than 6 percent—compared with the planned rate of 7.4 percent. The
failure to fulfill plans for produetivity growth was particularly serious
for the 1971-75 plan strategy. In the last half of 1971, rates of growth
in key sectors began to fail, and the deterioration continued in 1972.
Production of processed foods was restrained by a slight decline in
agricultural output in 1971, but the effect of the 1972 drought prom-
ises to be substantially greater. :

Because of the tightness of the 1971-75 plan, the contrast between
plans and past performance, and the rocky beginning thus far, the plan
for industrial output is unlikely to be fulfilled. The growth of indus-
trial productivity may accelerate somewhat but probably will stay
closer to the rate noted in the latter part of the 1960s (1.5 percent) than
to the abnormally high rates of the 1950s. Combining this rate of pro-
ductivity gain with plausible increases in employment and fixed capi-
tal. a rate of industrial growth of about 614 percent per year appears
to be the most that the USSR can expect. Performance could easily
fall below this rate if some key sectors falter.
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INTRODUCTION

As in the past, the goals for industry are the centerpiece of the So-
viet Ninth Five-Year Plan that was approved by the Supreme Soviet
in November 1971. This paper reviews the overall Five-Year Plan tar-
gets for production and technology in industry and discusses the prob-
lems facing individual sectors.

The USSR has published more information on the 1971-75 Plan
than on any other Five-Year Plan since 1939. The greater volume of
plan data coupled with a newly available input-output table permit a
more thorough analysis of the industrial plan than has been possible
heretofore. ’Ighus, the primary purpose of this paper is to test the con-
sistency and feasibility of the plan goals. In this context, the paper
represents an exploration of the anatomy of Soviet planning. Finally,
the progress made toward fulfilling plan goals through 1972 will 'be
reported, and the outlook for the remainder of the plan period will be
appraised.

Sovier Five-YEar Prans

The Purpose of Five-Year Plans

Soviet five-year plans set forth the lesdership’s major goals and
priorities for the development of the econ..:y and particularly for
industrial development, which has been the primary focus of the Soviet
planning process. According to one prominent Western student of
Soviet planning: '

The purpose of Soviet short-term plans is primarily to coordinate the activi-

ties of many thousands of economic units—i.e. to substitute for the market
mechanism’s short-term functions. In this it differs sharply from the medium-
and long-term plans—five and more years in duration—whose object is to lay
down the directions and time-rates of economic development.’
Thus the five-year plans really are not operational from the stand-
point of the individual ministry or enterprise; instead the annual
plans that are adopted just before the plan year (or sometimes after
the plan year has begun) assign the specific tasks to be accomplished
in the following year and the inputs which each producing unit is
allowed. o

In the annual plans, adjustments usually are made to deal with
problems and shortfalls which have occurred in the past year. These
adjustments, in turn, may alter the original goals of the five-year plan.
Indeed, no Soviet five-year plan attained all of its important industrial
targets. Production goals have been cut, and -the failure to meet’ pro-
ductivity goals has almost always resulted in above-plan additions to
the industrial labor force. Nevertheless, since the investment strategy
worked out in a five-year plan affects the size and composition of
production capacity over time, the five-year plan presents both genéral
guidelines and a fairly narrow range of choices to those who fashion
the annual plans. :

~ Special Features of the 1971-75 Plan
The Ninth Five-Year Plan (1971-75) marks the first time since
World War II that the Soviets have published a significant amount of

2 Gregory Gl:c;ssiman, Economic Systems, Englewo N )
Inc.. 1867, p. 83. Y nglewood Cliffs, New Jersey, Prentice-Hall,
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detail about a five-year plan. Throughout 1971 and early 1972, a
stream of press and journal articles described various aspects of the
plan. Then in April 1972 Gosplan released a monograph elaborating
goals of the five-year plan which had been previously set out in
general terms at the 24th Party Congress in April 1971 and con-
firmed at a Supreme Soviet meeting in November 1971.2

The industrial goals of the 1971-75 plan are most explicit with
respect to production. The Gosplan document (hereafter referred to
as the “Published Plan”) specifies annual targets for the physical pro-
duction of a wide range of industrial commodities and for the value
of output of major industrial sectors. More than twice as many com-
modities are included in the Published Plan sample for 1971-75 than
were included in the published plan data of the Eighth Five-Year Plan.
The sample of industrial commodities included in the Published Plan
for 1971-75 is broad enough to allow a detailed reconstruction of ag-
gregate five-year plan goals for major industrial sectors—machinery,
materials, and consumer goods—and most industrial branches. There-
fore, for the first time it is possible to test the announced goals for
output in value terms against the plan goals for physical production—
in other words, to reproduce the aggregate plan.

Although no major shifts in resource allocation are evident in the
Ninth Five-Year Plan, consumer-oriented production has been given
more prominence in the industrial plans for 1971-75 than has been
noted in previous plans. Considerable emphasis has been placed on
the production of “consumer and household goods” by branches of
heavy industry. In addition, machinery and equipment for the light
and food industries will be among the fastest growing items of the
machine building sector, and a substantial increase in industrial sup-
port to agriculture is planned.

InspECTION OF THE 1971-75 PLAN FOR INDUSTRY

This evaluation of the industrial plan for 1971-75 considers four
questions: :

® Are the aggregate plan goals firmly based on the plans for physical produc-
tion of individual industrial commodities?

¢ Do the plan goals in the aggregate and for individual sectors for the whole
five-year period and for individual years seem reasonable in the light of past
achievements and trends?

® Is the plan consistent by virtue of projecting in balanced proportions, the
output of raw materials, intermediate products, and finished producer and
consumer goods?

®: Does the plan imply a plausible balance between industrial production and
inputs of industrial labor and fixed capital?
The 1971-75 plan offers a unique opportunity for dealing with these
questions because the published information on the industrial sector
includes a ‘great number of goals for branch output and individual
commodities that were not available when previous postwar plans

appeared.
The Plan Goals for Gross Output

The major aggregate goals for industrial output are the goals for
value of -output (gross output) of the various branches of industry.

® Gosudarstvenniy pyatiletniy plan razvitiya narodnogo khozyaystva SSSR 1971-197:
gody, N.K. Balbakov, (ed.), Moscow, 1972. 7 vey SR na 7
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In the past, such goals were disclosed selectively although they were
always implied by the targets for growth in the valovaya produktsiya
(GVO) or gross output in constant prices. Gross ouiput measures,
however, have been suspect since Western analysts first began
to study Soviet industry. The claimed rates of growth of gross output
in industry did not seem to be supported by the announced growth in
the physical production of industrial commedities.* In the first place,
the gross output measure is misleading because 1t simply sums the
value of output of all producing units and therefore includes much
double counting of material inputs. The GVO can increase 1f the same
quantity of output is produced under more specialized arrangements
involving a greater number of enterprises. Secondly, the Soviet sys-
tem of industrial management permits and encourages the pricing of
new products in such a way as to increase artifically the value of gross
output. : ’

Tstablishing the realism of the plan goals for gross output is im-
portant because an examination of the 1971-75 plan’s consistency and
balance between output and inputs must be made at a more aggregated
level than is possible with the plan data on physical production. The
degree to which plan goals for gross output share the defects of the
reported actual behavior of gross output has been a matter of dispute.
"The issue turns on whether Gosplan determined the targets for branch
gross output by simply valuing (in some base prices) the planned
physical output of a sufficiently large assortment of commodities or
whether Gosplan instead projected previously claimed rates of growth
of gross output with the inclusion of the hiases of the conventional
gross output measure. In other words, are the gross output goals rooted
in the goals for physical production, or are they a prediction of what
the gross output indexes will be when reported five years hence?

The 197175 Published Plan provides a sample of planned goals for
physical production that is large enough to test the validity of most
of the branch goals for gross output. The industrial commodities in-
cluded in the Published Plan account for 86 percent of the value of
production covered in an independent index of Soviet industrial pro-
duction which has been derived from a sample of industrial commodi-
ties (the Greenslade-Robertson Index).> While the Published Plan’s
commodity coverage is weak in chemicals, nonferrous metals, and proc-
essed foods, it includes most of the Greenslade-Robertson sample of
civilian machinery, a marked advantage in assessing the presence of
doublecounting or new product pricing bias in the plan indicators for
gross output.

The results of the test are shown in Table 1. For the branches in
which the Published Plan commodity sample is broad enough to

+ Gregory Grossman, for example, pointed out that the Central Statistical Administration
reported that the 1966-70 plan for industrial gross output was fulfilled precisely although
only 4 of the 37 industrial commodities for which plap and actual data for the increase in
production are available showed n fulfillment of more than 100 percent. The median ful-
fillment, in fact, was 83 percent, “From the Eighth to the Ninth Five-Year Plan’, Analysis
of the USSR’z 2jth Party Congress and 9th Five-Year Plan, Norton T. Dodge, editor,
Cremona Foundation, 1971,

5 The index referred to is a modified version of the Greenslade-Robertson Index of civillan
fndustrial production presented in this compendium. For the purposes of this paper an
index of total industrial production is required. Thercfore, the machinery index used in
this paper is a discounted version of the official index for machinebuilding and metalworking
(MBMW). Annual rates of growth were discounted by 25 percent to offset the affect of in-
ereased double counting and the bias introduced by new-product pricing. (See James
Noren. “Soviet Industry Trends in Output, Inputs, and Productivity,” New Directions in
the Soviet Economy, Part I A. p. 277. Studies prepared for the Subcommittee on Forelgn
}-]cotnnmllcgé:’éﬂ)icy of the Joint Economic Committee, Congress of the United States. Wash-
ngton, .
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match or nearly match the sample underlying the Greenslade-Robert-
son (G-R) Index of Soviet Industrial Production, the average an-
nual rates of growth of branch output implied by the Published Plan
commodity sample are compared first, with the rates of growth meas-
ured by the G-R index in 1966-70, and then, with the published plan
goals for gross output in 1971-75.

TABLE 1.—AVERAGE ANNUAL PERCENTAGE RATES OF GROWTH OF INDUSTRIAL PRODUCTION IN SELECTED
BRANCHES OF SOVIET INDUSTRY

1966-70 (actual) 1971-75 (plan)

Published Official Published
plan gross plan Plan
commodity output commodity gross
Industrial branch G-R sample sample claimed sample output
7.9 7.9 9.0 1.5 7.9
1.9 1.6 2.2 3.0
7.6 7.6 5.7 1.3 7.5
9.2 9.2 10.1 13.5
5.5 5.1 5.7 4.9 5.1
7.2 7.0 8.7 7.9 8.5
Construction materials_. 6.4 6.8 8.4 6.5 7.1
Machinery__..____..._. 19.4 19.0 11.7 1121 11.4
8.0 1.7 8.6 5.7 6.6

Light industry. .. .. ...

1 Excfudes military equipment.

Clearly, the value of the Published Plan sample reproduces the
G-R index for several industrial branches, while at the same time it
agrees surprisingly well with the plan targets for branch gross output
in 1971-75. The plan goals for these branches therefore appear to be
based firmly on a broad range of commodity goals and can thus be
used in further analysis.

The comparison of growth rates in the machinery sector is a special
case. In 1966-70, the index based on the G-R civilian machinery sam-
ple agreed very well with that compiled from the Published Plan
sample; in fact, the contents of the two samples are almost identical.®
The Published Plan sample of consumer durables, however, cannot be
used in comparisons with the planned growth of gross output of
machinery in 1971-75 because plans for the sample items such as tele-
vision sets, refrigerators, and washing machines are given only in
terms of gross numbers and do not reflect the substantial upgrading
in the model size and complexity of these durables which is to take
place during the five-year plan.

A substitute plan index for consumer durables can be fashioned
from the official goals for value of output of tovary kul’turnogo naz-
nacheniya i khozyaustvenny obikhoda. a catchall category including
most household durables. Between 1950 and 1970 the machinery com-
ponent of this category grew at rates close to, but generally somewhat
below the rates of growth of a consumer durables sample based on
the reported production of major durables. In contrast, in 1971-75,

8 Civilian machinery includes all machinery except classes of machinery intended solely
for military-space use. Thus passenger cars and trucks delivered to the armed forces are
counted in the sample of civilian machinery, but combat vehicles are not. The main items
of machine building included in the G-R estimates but not found in the Published Plan
sample inciude civilian shipbuilding, and some railway machine building, These items. to-
gether with some minor machinery products of other branches also excluded from the Puh-
'llshed Plan sample. accounted for 11.1 percent of the total G-R machinery sample in 1970.
The missing machinery products collectively grew somewhat slower than total machinery
production in 1966-70 and will probably continue to do so in 1971-73, but this should have
only a minor effect on overall machinery growth in 1971-75.
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the machinery component of the fovary category is scheduled to in-
crease by between 80 percent and 90 percent, while the Published Plan
sample of consumer durables (which contains the same items as the
sample alluded to above) grows by only 30 percent. This paper takes
the view that the official series on household durables (the Zovary
series) suitably adjusted, does reflect the real growth planned for
consumer durables produced in the machinery sector. When combined
with the Published Plan sample of producer durables, an implied
growth in civilian machinery of 13.4 percent per year results, com-
pared with the planned increase of gross output of machine building
and metal working (MBMW ) of 11.4 percent per year. The difference
in these rates of growth is probably due to the inclusion of military
hardware—a slower growing component of MBMW gross output.
Thus the official goal for gross output in MBMW appears to represent
planned physical production and can be treated like the goals for
other branches in subsequent analysis. A

Plan Goals for Industry in Perspective

The 1971-75 goals for the major sectors of industry imply a pick-
up in the rate of growth of industrial production as a whole as well
as in some of the major branches—notably machinery, forest products,
paper and paperboard, coal products, and processed foods (see Table
2). The picture is somewhat different, however, in most branches
producing industrial materials and in light industry. The growth of
electric power production, which declined considerably in the latter
half of the 1960s, will continue at about the same rate as during
1966-70. Petrolenm products and gas are scheduled to follow this
same trend, while the planned growth of ferrous and nonferrous
metals will be somewhat lower than the rates achieved in 1961-65
and 1966-70. The planned growth rates of construction materials and
chemicals—while above the 1966-70 rates—represent only a partial
return to the rates of growth recorded in 1961-65. ‘Similarly, the
planned growth of the food industry is not as high as the growth in
1961-65 but is much higher than the rate achieved in 1966-70.

TABLE 2.—USSR: AVERAGE ANNUAL PERCENTAGE RATES OF GROWTH OF INDUSTRIAL PRODUCTION, 1966-70
AND '1971-75 PLAN

Greenslade-Robertson indexes?

1971-75

1961-65 1966-70 (plan)

Industrial materials. - . i ceccaeeean 7.3 6.1 7.0
Electric power. . e 1L5 7.9 7.9
Coal products. ... 2.7 1.9 3.0
Petroleum products and gas. 10,9 7.8 7.9
Ferrous metals.._.__..__._ 7.9 5.5 5.1
Nonferrous metals____._ 8.4 8.6 8.4
Forest products..__._._.__... e eam 3.0 3.5 358
Paper and paperboard__._.___ R, 7.7 7.2 8.5
Construction materials____ .. 8.0 6.4 7.1
ChemiCals. o oo e cece e —c—————— 1.7 9.3 11.5

[ ET T 9.3 8.8 11.4
Light industry . e —e————een 2.4 8.0 6.6
Food industry. ... oaeean e ———————e——n 7.0 4.7 6.2
Total industrial output. ... 7.2 7.0 8.0

t See Table or. p. 280, of this compendium for the indexes of all sectors except the machinery sector. The index of growth
for the' machinery sector, as explained above, refiects the annual rates of growth of GVO in MBMW, discounted by 25
percent.

2 All data based on gross output goals unless otherwise indicated.

3 Based on the commodity sample in the Published Plan.
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The major part of the planned increase in the growth of industrial
production in 1971-75 is due to the scheduled acceleration in machinery
production. Machinery output has always increased faster than indus-
trial output as a whole; changes in the relative shares of the three
major industrial sectors in value added in industry show what has
occurred :

Percentage shares of value-added in industry

1960 1965 1970 1975 plan
Industrial materials_ .. . ... .. 51 51 49 46
Machinery .- 26 29 31 36
Consumer nondurables (light and food industries) ... 23 20 20 18

Although the share of consumer nondurables in total production
has been decreasing and will continue to decline in 1971-75, some
of the planned growth in machinery production (consumer durables,
agricultural equipment, and equipment for the light and food indus-
tries), if attained, will result ultimately in a greater supply of con-
sumer goods. Nevertheless, the structural shift in favor of the
machinery sector implied by the 1971-75 Plan is twice as rapid as in
preceding 5 year periods. The basis for this discontinuity with past
trends will be examined in a following section.

Timing of Planned Production

The listing of annual goals for most branches of industry and for
many industrial commodities is a novel feature of the new five-year
plan. Almost without exception, the planned rates of growth for the
industrial branches as well as for key industrial commodities are
highest in the last two years of the plan.” This pattern stands out
_particularly in the annual plans for major industrial materials, as
shown below :

Annual percentage growth

1971 1972 1973 1974 1975

C(r’t;?e T 3.2 ;% 3% g 5 6.(7)
......... —0. 8 L .9 3.

Petroleum _ _ . 6.5 6.4 8.6 1.5 7.6

el i I O I B
{ JRNN . . . . .

Chemicals and p 8.1 10.5 10.7 13.6 14.5

Cement.... .. ... 5.0 4.4 4.9 7.2 7.5

Paper. .. e 4.9 A5 6.6 6.6 1.5

The abrupt acceleration in production in 1974-75 is probably tied
to the expected completion of major investment projects. By sched-
uling most of the acceleration in the later part of the plan period,
Gosplan and the Soviet leadership are taking a major risk because

7 The annual goals are presented in full in Appendix B.
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the Soviet record in completing construction projects on time is
notoriously bad.®

The planned rise in annual growth rates over the plan period is not
based on experience in thé 1959-65 or 1966-70 plans, as indicated in
Table 3. In these plan periods, an acceleration in growth rates during
the early years of the plan was generally followed by a decline in
the pace of growth in the final years of the plan. There is an under-
lying logic 1n this kind of historical development of production. In
the early years of the plan period, the enthusiasm for the plan coupled
with the necessity to count carefully on the production capacity that
exists or that is just coming on stream supports the rate of growth of
output. Also, a systematic lag in construction leads to the bunching of
completed projects at the eng of the plan period, which, in turn, leads
to increased production in the early years of the next plan. Later in
the plan period, any errors in scheduling the assortment of production
or the availability of new capacity tend to accumulate and depress
- actual growth below planned levels.

TABLE 3.—USSR: AVERAGE ANNUAL PERCENTAGE RATES OF GROWTH OF INDUSTRIAL PRODUCTION IN 1953-70!

Seven-year plan Eighth five-year plan
1959-63 1964-65 196668 1966-70

Ferrous metals_ ... iiiccceiecmas 8.4 8.1 6.3 4.3
Nonferrous metals_ 8.8 8.0 9.6 7.0
Electric power 12.1 10.6 8.0 7.8
Coalo oo e 2.1 4.2 1.6. 2.5
Petroleum products and natural gas 12.9 8.9 8.4 7.2
Forest produets....._.________._._ 3.9 3.0 3.3 3.8
Paper and paperboard__________ 5.5 10.1 7.9 6.2
Construction materials_.__..__.. 11.5 7.8 7.1 5.4
Chemicals__.._.___._____.__... 9.7 13.3 9.7 8.7
Machinery________________.__..___ 11.0 7.1 9.0 8.6
Light industry__________._______. 4.6 1.5 8.7 7.0
Food industrY . e 6.4 8.1 4.7 4.7

Total industrial output. ... liiiciC 8.0 6.8 7.0 6.3

1 G-R index of industrial production ,modified by the use of a discounted index of GYO of the MBMW sector (see p. 212).

CONSISTENCY AND FEASIBILITY OF PrLaNs For OUTPUT AND
MaTerIAL INPUTS ®

The more plentiful provision of detailed plan data in the Published
Plan allows a test of the consistency and feasibility of the 1971-75
Plan with respect to basic industrial materials. Planners strive for a
balanced plan in the sense that the multitude of individual goals for
production of raw materials and semi-finished products are consistent
with the goals for the output of finished products—the basic require-

8 Already, in this plan é)cr!od, the inventory of unfinished construetion projects has
lengthened with unexpected speed—by 10.3 percent in 1971 and by more than 6 percent in
1972. The 1971-75 plan directives set a target of Hmiting the total increase in unfinished
construction to 15 percent over the flve yvears of the plan. -

® The authors are grateful to Kurt Kruger for correcting our initial attempts to measure
technological change and for designing the method of transforming the 1966 coefficient
matrix to provide 1970 and 1975 matrices which incorporate the technology change and
are consistent with final demand and gross output estimates. In addition we would also
like to thank John Pitzer for programming the model and calculating both the measure
of technological change and the projected coeflicient matrices.
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ment for coordination of production in any country. A test of the con-
sistency of the Published Plan is a test of the plan as it stands. It asks
the question : would the plan be in balance if all the production targets
are met and all the goals for changes in input coefficients are realized ?
The feasibility of the plans for production and materials savings is a
separate question. This second question considers whether the plan,
even if balanced on paper, is unrealistic because it (a) requires too
much of an increase in the output of a particular sector, (b) depends
too much on economies in the use of raw material inputs or (c) as-
sumes too rapid a substitution of one input for another in production.
First, the consistency of the Plan and then its feasibility will be ex-
amined with the help of a 23-sector Soviet input-output (I-O) table.

In devising a consistent plan, the Gosplan technicians have the dif-
ficult job of predicting what the relationships will be between inputs
and output from 1 to 5 years hence. The ratios between inputs and
output in a given sector change continuously as methods of economiz-
ing on the use of a particular raw material or semi-finished product
are introduced (material savings). These ratios (or input coefficients)
may fall as a given input is replaced in production by other materials
(e.g., steel by plastics) or, alternatively, rise as a particular input is
substituted for other inputs (e.g., if oil is substituted for coal as a
fuel). The consistency test of the 1971-75 plan accepts the goals for
changes in input coefficients insofar as these are available; otherwise,
input coefficients are assumed to change in 1971-75 in the same direc-
tion and at the same rate as they did between 1966 and 1970. The con-
sistency test used in this paper combines these input coefficients pre-
dicted for 1975 with the sectoral production planned for 1975 to esti-
mate what is left over from each sector’s production after the require-
ments levied by other sectors are satisfied. The I-O analysis thus tests
whether the planned production of each industrial sector will be too
little or too much, both to supply other producing sectors and to pro-
vide a reasonable volume of output to the end uses of GNP-—consump-
tion, investment, defense, and exports.°

The results of the consistency test are presented in Figure 1.1* The
figure shows for 1966 and 1970 the output that industrial branches
producing industrial materials did in fact deliver to final demand—
Le., to personal and public consumption or for purposes of investment,
defense, or export. The values for 1975 show the output that these
same branches would be able to deliver to final demand after satisfy-
ing the requirements for inputs of raw materials, fuel, and power
implied by the five-year plan goals for all producing sectors. These
interindustry requirements, in turn, assume that the five-year plan
targets for changes in input coefficients will be met. A fuller explana-
tion of this test is given in Appendix A.

10 The Soviet I-O table is limited to material product, and, therefore, does not include
services as a component of GNP.

1 The I-O test is necessarily an indirect test because the Published Plan gives targets
for sector gross output but not for deliveries to final demand by sector or origin. If the
plan for deliveries to final demand by sector of origin were available, the I-O coefficlents
(projected to 1975) could be used to calculate the sector gross outputs required to pro-
duce the planned GNP, Then, these calculated gross outputs could be compared directly
with the sector gross outputs reported in the Published Plan—a test of consistency more
straightforward than the procedure that this paper is obliged to employ.
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FIGURE 1

Basic Materials Available for Consumption,
Investment, Defense, and Exports
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In brief, the consistency test reveals possible discrepancies. Appar-
ently, the plan calls for enough electric power, but not enough ferrous
metals, nonferrous metals, or timber to go around. On the other hand,
the planned production of chemicals, fuels, processed wood products,
and construction materials seem to be greater than necessary. Electric
power is an example of an industry whose deliveries to the end uses of
GNP is just in balance if plans for changes in input coefficients are
fulfilled. According to the 1971-75 plan, deliveries of electric power
to the population and to government are to rise by 67 percent by 1975.
The I-O consistency test indicates that the electric power available
for such uses will increase by 69 percent.

It is not clear why planned production of ferrous metals, nonfer-
rous metals, and timber seems to fall short of the probable demand.
Supply and uses are balanced only if exports, additions to stocks,
and—in the case of ferrous metals—consumer purchases of metal hard-
ware and utensils are assumed to fall sharply between 1970 and 1975.
There seems to be no basis for such a projection. A reasonable projec-
tion to 1975 of the population’s requirements for metal articles and
firewood and the probable need for exports and inventories suggests
that :

(1) The planned output of ferrous metals is at least 0.5 billion rubles too
low (3 percent of total 1975 gross output),

(2) The planned output of nonferous metals is almost 0.7 billion rubles
too low (5 percent of total 1975 gross output), and

(3) The planned output of timber is at least 0.4 billion rubles too low (10
percent of total 1975 gross output). )

Part of the apparent discrepancy may be the result of error in the
I-0 tables used in the consistency test, and some of it may be caused by
the lack of complete information on planned changes in input co-
efficients between 1970 and 1975. Tt is worth noticing, however, that the
coefficients for which information is not available would have to decline
from two to seven times more rapidly than they have in the past to
make consistent the goals for ferrous metals, nonferrous metals, and
timber.12

In those sectors where the planned production in 1975 seems to be
greater than demand, the apparent surpluses can be justified for the
most part. The planned exports and domestic use of petroleum and
natural gas could be high enough to explain the sharp rise in de-
liveries to the end uses of GNP that is shown for fuels in Figure 1.
Indeed, sales of these products abroad will have to finance a substantial
share of hard currency imports. Most of the increase in deliveries
of woodworking output to GNP end uses probably originates in a
planned increase of 65 percent in the manufacture of furniture. In
the case of construction materials, planned substitution of such prod-
ucts as concrete panels and reinforced concrete for steel and lumber
in construction could accelerate in 1971-75. and exports of construc-
tion materials will rise. Still, interindustry demand and exports are not

12 The test used the following average reductions in the relative interindustry use of
ferrous_metals, nonferrous metals. and timber (except for the reductions specifically cited
in the Published Plan) : ferrous metals—6.5 percent ; nonferrons metals—1.2 percent ; and
timber—6.1 percent. These assumed reductions were based on how the coefficients changed
between 1966 and 1970. To restore consistency to the plan, the coefficients for ferrous metals
would have to decline by 13 percent, the coefficlents for nonferrous metals by 6 percent, and
the coefficients for timber by 45 percent.



219

likely to grow enough to bring planned production and uses of build-
ing materials into balance. Part of the discrepancy between the
planned production and apparent uses of chemicals in 1975 may well be
the result of an upsurge in the planned production of household chem-
icals and an undisclosed intent to push chemical exports in 1971-75.
The chemicals plan would also be more in balance if industry man-
ages to substitute chemical products for other inputs at a faster rate
in 1971-75 than in the past. :

A test of the feasibility of the 1971-75 plan for industry confirms
the weaknesses of the plan that were uncovered by the consistency
test and suggests that electric power may also be a problem sector. The
feasibility test simply substitutes the trend in input coefficients re-
corded in 1967-70 for the changes specified in the Published Plan.
Judged by the 1967-70 experience, the goals for economizing on fer-
rous metals and electric power appear implausibly high. The 1975
coal for output of electric power, which was adequate according to
the consistency test, seems too low when a continuation of past trends:
in electric power coefficients is assumed instead of the planned reduc-
tion of 7.2 percent per year in every sector. The supply and demand
for petrolenm, chemicals, and timber on the other hand is in better
balance when input coefficients change at the 1967-70 pace instead of
at the rate set out in the Published Plan. The output available for
delivery to the end uses of GNP in 1975 in the two tests is as follows:
(in million rubles) :

OUTPUT AVAILABLE FOR DELIVERY TO FINAL DEMAND, 1975

With planned

changes in input With past trends in
coefficients input coefficients
{consistency test) (feasibility test)
698 =267
4,350 3,954
2,986 2,634
10,511 7,495

106

Thus, the I-O test of the 1971-75 plan for industry suggests that
the production of ferrous and nonferrous metals and, to a lesser extent,
timber will prove to be a bottleneck in achieving the plan goals. To
overcome this bottleneck, the USSR will have to substitute other
materials such as plastics for metals at a greater rate than presently
planned or achieve a breakthrough in reducing losses of metal in
industry and at construction sites.’® The target for electric power also
seems too low to satisfy all consumers, but the planners have a safety
valve in this sector. They can trim deliveries of power to the popula-
tion to ensure an adequate supply for producing sectors.

The 1971-75 plan for industry then is a taut plan in the tradition
of all Soviet plans. In the past, inconsistencies between the production
of raw materials and semi-finished and finished goods have been re-

13 The 1971-75 Plan indicates a goal for an 18.6 percent reduction In the value of
ferrous metals used in producing each ruble of machine-building and metal-working out-
put and a 10 percent reduction in the value of ferrous metals embodied {n each ruble of"
construction output. In the 1966-70 Plan, Gosplan projected reductions from 20 percent to
3:)h er(i;.nt in ferrous metals coefliclents, but only a 6 percent average reduction was
achieved.
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solved by scaling down goals for output of finished goods—particu-
larly machinery, chemicals, and construction projects. The 1971-75
plan could well develop along similar lines. The machinery plan seems
especially vulnerable because it calls for such a pronounced accelera-
tion in the growth of production. On the one hand, if not enough
metal is produced, production targets for machinery will have to be
cut back. On the other hand, the USSR probably could not meet the
goals for producing machinery in the 1971-75 Plan even if there were
an ample supply of metal—partly because of its longstanding prob-
lems in introducing new models of machinery. To the extent ma-
chinery production goals are not fulfilled, the tension in the plans for
output of ferrous and nonferrous metals as well as electric power
will diminish.

PranNs For Propucrivity oF Lanor aNp CAPITAL

The most doubtful aspect of the industrial plan is that the planned
acceleration in production is to be supported by a smaller increase
in industrial employment and a slower rate of growth of industrial
fixed capital stock than in the past. In 1966-70, industrial employment
increased by 2.9 percent per year; the planned rate of increase in
1971-75 is 1.3 percent per year. Premier Kosygin and other commen-
tators on the Five-Year Plan explained that an overall slowdown of
the expansion of the labor force and a desire to funnel more workers
into the service sector lent special importance to the plan for labor
productivity in industry.’* At the same time the growth of new plant
and equipment in industry is not scheduled to accelerate. Although
industrial new fixed investment is planned to grow somewhat faster in
1971-75 (8.6 percent) than in 1966-70 (7.8 percent), this investment
will support a planned growth of industrial fixed capital stock some-
what less than that achieved in 1966-70 (8.4 percent per year in 1971~
75 compared with 8.7 percent in 1966-70). :

‘Just how ambitious the plans for industrial productivity are can
be seen in Table 4, which compares past trends in output, inputs, and
factor productivity.’® The implied growth of combined factor pro-
ductivity in 1971-75, 3.7 percent annually, seems unrealistic in light
of the very low growth rates achieved during the 1960s. The goal for
industrial production, discussed earlier, calls for a partial return to
the rates of growth of the 1950s, after a pronounced slump in the
1960s. Virtually all of the decline in the average annual growth of
industrial output in the 1960s can be traced to an abrupt slowdown in
the growth of productivity of inputs of labor and capital. Although
the rate of increase of fixed capital available to industry fell some-
what in the 1960s compared with the very high levels of the 1950s,
this was offset by a substantially higher rate of growth of man-hours
worked in industry, as the scheduled reduction in the length of the
workweek had run 1ts course by 1961.

The very ambitious target for productivity growth in 1971-75 is
not a new feature of Soviet plan goals. Following the decline in the

. 1A, N. Kosygin, Directivy XXIV s’ezda HPSS po pyatiletnemu planu razviti; d
.khozyaystva SSSR na 1971—-1975 gody, Moscow, 197£”p. 23 fT. P racuiiiya narodnogo

15 The growth in factor productivity represents th ’
labor and capliml neagter y rep e growth in output per combined unit of



221

growth of productivity of labor and capital in the early sixties—which
was instrumental in convincing the Soviet leadership to introduce the
1965 economic reform—the plan for 196670 called for average annual
increases of 3.9 percent in productivity and 4.1 percent in combined
inputs of labor and capital to support an 8.2 percent planned annual
increase in production. The expected surge in productivity did not
materialize, however, so the basis for continued optimism regarding
productivity gains is not known.

TABLE 4.—USSR: AVERAGE ANNUAL PERCENTAGE RATES OF GROWTH OF {NDUSTRIAL PRODUCTION, FACTOR
INPUTS, AND FACTOR PRODUCTIVITY

1951-60 1961-65 1966-70 1971-75

(plan)
Industrial production. ... o oeioeaaaaas 9.9 7.2 7.0 T80
{aputs: .
Labor inputs:
Man-hours.__ 2.4 3.0 3.3 1.3
Employment 4.0 3.9 2.9 1.3
Capital inputs. ___ 11.5 11.2 8.7 8.4
Total inputs: ?
Man-hours and capital. ... .._....oo.o.oo.o. 5.8 6.3 5.5 4.3
Employment and capital ... . ....._.... 7.1 6.9 5.3 4.3
Productivity: .
Labor produclivity:
Man-hours. - e oieciccicimacaeean 8.0 4.1 3.6 6.7
Employment_____ 5.7 3.2 4.0 6.7
Capital productivity ... ... -1.4 ~3.6 —1.6 —0.4
Factor productivity: !
Labor measured in man-hours_._.. 4.1 0.8 L5 3.7
Labor measured by emptoyment___._.__._.... 2.8 0.3 1.7 3.7

1 |nputs of labor and capital are combined using weights of 58.4 and 41.6 percent, respectively, in a Cobb-Douglas
production function. The weights represent the share in value-added in industry in 1968 of wages and social insurance
deduct}ion;on the one hand and depreciation charges and an imputed 12 percent charge on fixed and working capital onthe
other hand. .

The slight improvement in most of the productivity indicators in
the last half of the 1960s was hardly sufficient to account for Gosplan’s
boldness in projecting productivity in the 1971-75 plan. Moreover,
little was heard of the economic reform at the 1971 party congress and
Supreme Soviet meetings; instead the need to speed up the assimilation
of new technology was the dominant theme. The plan for industry
deals with this question in the sections dealing with the production of
new products and investment in industry. Many of the technological
goals, however, seem to be mainly a restatement of previous goals and
do not promise new breakthroughs that would support the planned up-
surge in productivity.

In this connection, the role of the economic reform has been soft
peddled to the vanishing point. Both the plan directives and the
speeches at the Supreme Soviet meeting in November 1971 appeared to
back away from the intent of the 1965 reform—to give enterprise man-
agers more freedom and workers more incentive. Meanwhile, the em-
phasis was placed on more detailed analysis of enterprise operations
(i. e., more, rather than fewer, direct success criteria) and on intensify-
ing the role of the party in the direct management of the ministerial
organizations. Based on past performance, however, reliance on tighter
control by the party and on moral rather than material incentives is
unlikely to bring about substantial increases in efficiency at the lower
administrative echelons and producing units. Indeed, the leadership
by early 1973 had decided that a more fundamental change in indus-
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trial management should be introduced on a massive scale—the produc-
tion association.”

In the past, shortfalls in attaining productivity goals were partly
offset by higher than planned increments to industrial employment—
achieved mainly by increasing the labor participation rate and draw-
ing labor into industry from other sectors of the economy, especially
agriculture. Thus, industrial employment, which was originally slated
to increase by less than 2.5 percent per year in 1966-70, actually grew
at an average annual rate of 2.9 percent. In this five-year plan, a slower
rate of increase in the labor force limits the options open to the plan-
ers. The population of working age during the plan is already known,
and the chances of increasing the participation rate are slim. At the
same time the emphasis placed on agriculture and especially the live-
stock sector has reduced the flow of labor from the countryside.

If the productivity plans for 1971-75 are not met, the leadership
will have to draw additional labor from the increment currently
planned for other sectors—notably services—or accept lower rates of
growth of output. Substitution of capital for labor will not be a viable
alternative. The planned growth of capital stock was underfulfilled in
1966-70, and fixed capital in industry is not likely to grow more rapidly
than planned in 1971-75. Despite the professed intent of the leadership
to stress the service sector in 1971-75, it is unlikely that they will per-
mit serious shortfalls in industrial production in order to hold to the
plans for services; indeed, increments of labor currently planned for
the service sector are explicitly related to gains in productivity.

In addition to increasing industrial employment directly, inputs of
industrial labor could be increased by greater use of “voluntary” over-
time. On the extra-legal “Black Saturdays” employees devote addi-
tional time to their jobs without pay.” The “Subbotnik” represents
another means of increasing the number of man-hours worked in indus-
try. Under this regime, masses of workers volunteer to work on a few
Saturdays at jobs not connected with their regular employment. These
kinds of semi-compulsory overtime, however, probably cannot be used
year after year without affecting workers’ morale and productivity
unduly.

Thus, neither past trends in productivity growth nor the present
plans for technological gains, management reform, or improved worker
Incentives appear to warrant the exceptionally high rate of growth of
productivity planfed through 1975. Although the growth of produc-
tivity may accelerate somewhat, it is more likely to remain closer to the
rate noted in the latter part of the 1960s (1.5 percent) than to return
to the abnormally high rates achieved in the 1950s. Since the limits to
increasing industrial employment are more stringent than in the past,
efforts to augment the industrial labor force will probably not result
in a growth of man-hours of labor higher than 2 percent to 214 percent
per year during 1971-75.

Such rates of increase in factor productivity and man-hours together
with the planned growth of industrial new fixed capital stock, would
vield a range of industrial growth of from 6.5 percent to 7.0 percent

16 See p. 236 for a discussion of this development in industrial administration.
17.The extent to which this concept is employed varies from city to city. In Leningrad,
for example, 8 Black Saturdays were scheduled in 1972.
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per year—below the planned growth of 8.0 percent per year but con-
sistent with past trends in Soviet industrial production.’® Indeed, the
USSR will do well to match the 7.0 percent rate of growth recorded in
1966-70, and even this rate may be out of reach in hight of the current
failures in the agricultural sector.

REcroNaL AsPECTS OF THE Prax

The regional data in the 1971-75 plan indicate that the geographic
incidence of industrial development will remain relatively unchanged.
Industrial development in the Central Asian republics and the eco-
nomic regions east of the Urals will continue to focus primarily on
the extraction and processing of natural resources, particularly fuels
and nonferrous metals, while development in the FEuropean regions
and republics will concentrate chiefly on increasing manufacturing ca-
pacity. According to the Soviet press, about one-third of the major
new construction projects of the industrial and construction ministries
will be located in the eastern regions defined as Siberia, the Far East.
Kazakhstan, and the Central Asian republics.” The planned growth of
industrial production in the 15 republics is presented in Table 5.
The most rapid growth is scheduled for Armenia, Turkmenia, Mol-
davia, and Kazakhstan, followed by Belorussia, Kirgizia, Uzbekistan,
and Lithuania. Azerbaydzhan and the RSFSR are slated to grow at
about the same rate as the national average. Georgia, the Ukraine, and
Latvia follow, and the slowest growth is planned for Estonia and
Tadzhikistan.

Both the planned growth of industrial production shown in Table 5
and the plans for fixed investment suggest that the very large present
regional differences in per capita industrial output probably will con-
tinue to increase during 1971-75. Regional gaps in per capita indus-
trial production increased considerably under a 1966-70 plan which
was quite similar to the 1971-75 plan. In most instances, the failure
to achieve planned rates of growth of industrial output was greatest
in the Transcaucasian and Central Asian republics, where rates of
population growth are also considerably above the national average.

Because of the squeeze on available resources, the leadership insists
that most of the industrial growth in all republics must be achieved
through increases in productivity rather than by large increments in
labor or fixed capital. Plan data reflect this strategy in that investment
per capita in most of the minority national republics is to grow some-
what slower than in 1966-70 or, at best, maintain the same rate of
growth, Only in Azerbaydzhan is the 1971-75 planned increased in per
capita investment significantly greater than that achieved during 1966~
70. Scheduled cutbacks in the rate of growth of investment are espe-
cially steep in Lithuania, Belorussia, Armenia, and the Uzbek republic.

Based on past experience, there is little reason to believe that factor
productivity will grow significantly faster in the less developed than

18The figures for growth of output assume a 1.5 percent to 2.0 percent average annual
- Increase in factor productivity and a 2.0 to 2.5 percent average annual increase in labor
inputs. The weights used to aggregate labor and capital inputs were the same as appear
in the note to Table 4.
1 Since these figures are stated in terms of cost, they may actually overstate the extent
of scheduled new facilities in the East because construction costs generally are greater
there than in the European regions of the country. _

26-150 O - 74 - 16
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TABLE 5.—USSR: REPUBLIC GROWTH N INDUSTRIAL OUTPUT AND FIXED INVESTMENT

Indexes of industrial output Percentage increase in per capita new fixed
investment (compared with preceding 5 years)
19701 | Plan 19752
Actual Plan

Republic 1965=100 Rank  1950=100 Rank  21966-70 Rank 4 1971-75 Rank
Armenia..__._____. 172 4 164 1 37 7 16 14
Turkmenia. .- 150 1o 164 2 37 8 32 9
Moldavia_. -- 157 6 162 3 46 3 48 1
Kazakhstan .- 156 7 159 4 12 15 10 15
Belorussia.. .- 179 2 158 5 62 1 45 2
Kirgizia____ - 184 1 155 6 31 n 3 11
Uzbekstan. - 136 15 151 7 46 4 22 13
Lithuania. . - 174 3 149 8 60 2 33 8
RSFSR............. 149 13 147 9 .32 10 37 3
Azerbaydzhan_____. 137 14 146 10 15 14 35 7
Georgia. 153 8 144 11 41 5 36 5
Ukraine 150 1 143 12 29 12 31 10
Latvia 157 140 13 38 6 36 4
Tadzhi 150 12 138 14 19 13 25 12
Estonia_. 151 138 15 35 35 6
USSR _oeeeoo. 150 ... 147 (... 3 35 el

1 Narodnoye khozgaystvo SSSRv. 1970 p. 141 (hereafter referred to as Narkhoz SSSR).

2 |zvestiya, Nov. 25, 1971. .

8 Derived from annual gross fixed investment data as reported in Narkhoz SSSR v. 1969, p. 509; v.1967, p. 625, v 1965
p. 538; v 1963, p. 457. Investment data for 1970 obtained from plan fulfiliment reports published in SSSR i soyuznye
Aespubliki v 1970 godu, Moscow, 1971. The data refer to total investment, the bulk of which comprises investment in
industry and in sectors directly supporting industrial growth. i

¢ Data were derived from a variety of regional press sources and reports of foreign broadcasts and are expressed in
1955 prices.

in the developed republics over the next five years. Therefore, since
the plans do not clearly favor the lagging republics, existing regional
disparities in levels of development should persist. In fact, if indus-
trial growth—which has always been the leading edge of Soviet
growth strategy-—must depend primarily on increases in factor pro-
ductivity, regional differences in per capita industrial output probably
will continue to increase, with the less developed republics falling stiil
further behind the rest of the country.

BrancH or INpusTRY Prans For OuTrPuT aND TECHNICAL PROGRESS

Fulfillment of the industrial plan requires the fulfillment (or near
fulfillment) of the plans for most of the individual branches because
the branches are not only parts of the aggregate production plan but
also support each other as suppliers of inputs. The preceding discus-
sion suggests that the following branches are especially crucial : petro-
leum, particularly to provide exports for foreign exchange; ferrous
metals, especially improvements in quality and mix; chemicals, to
substitute for other material inputs; and machinery, to provide the
equipment, (with new technology) for each of the other branches.
These are interrelated. For example, if the plan for high quality steel
is underfulfilled, then the underproduction of petroleum and chemical
equipment may impinge on scheduled improvements in the quality
and quantity of output in these branches and, in turn, on the goals for
substitution of material inputs and imports of Western technology

and equipment.
Fuels and Power

The goals for production of 496 million tons of crude oil and
320 billion cubic meters of natural gas in 1975 (see Table 6) are some-
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what ambitious, though not completely untenable. The planned incre-
ment in crude oil production of 102 million tons during 1978-75 will
require average annual increases of 34 million tons per year—com-
pared with the average annual gains of 21 million tons in 196670 and
23 million tons in 1971-72—at a time when production in the older
Tatar, Bashkir, Kuybyshev, Azerbaydzhan producing regions has
stabilized or begun to decline. The goal for gas production demands
an average annual increase of 33 billion cubic meters during 1973-75
compared with an average annual increase of only 13 billion during
1966-72.

TABLE 6.—USSR: GOALS FOR PRODUCTION OF FUELS AND POWER

Average annual
Production percentage
rate of growth1
Actual Planned

1966-70  1971-75
1971 1972 1973 1974 1975  (actual) (planned)

~

Million metric tons:

Coal (gross output)_._____..._____ 641 655 652 670 695 1.6 2.2
Crudeoil2._______._._______...._. 372 394 429 461 496 7.6 7.3
Billion cubic meters: Natural gas_.._..__ 212 221 250 280 320 9.2 10.1
Billion kilowatt hours: Electric power_.__ 800 858 913 985 1,065 7.9 1.5

1 Growth rates reflect increases in thei ndividual products listed and may not correspond to the growth rates shown in
Table 2 for the entire branch (for example, coal as opposed to the coal products branch).
2 Excluding gas condensate.

To meet the 1973 goals for oil and gas production—much of which
will provide hard currency earnings as exports—technology and equip-
ment will have to be upgraded in all phases of the Soviet oil and gas
industries during the next five years. To improve drilling efficiency,
the oil industry needs rotary tools for deep drilling and improved
technology to cope with operations in permafrost areas. The acquisi-
tion of Western technology and equipment could be of considerable
help in this regard, and the Soviets have recently placed orders with
the US for some rotary drilling equipment. Meeting the 1975 goals for
gas production depends largely on the construction of sufficient pipe-
line to move the gas from the production sites. Although 63,000 kilo-
meters of pipeline are scheduled for construction (80,000 kilometers for
oil and 33,000 for gas), compared with 36,000 kilometers in 1966-70,
this will require a supply of more than 16 million tons of pipe, at least
6 million tons more than the USSR can produce or currently plans to
import during 1971~75.

According to the I-O test described above, the planned production
of petroleum products will be enough to satisfy interindustry require-
ments and consumer needs while providing for increasing exports. If,
because of some shortfall in the production of oil and gas, substitution
of what the Soviets call more progressive fuels for coal does not occur
as rapidly as planned, the USSR still should have little difficulty in
satisfying the total demand for fuels through 1975. The planned pro-
duction of coal in 1973-75 should be sufficient to offset any shortage of
petroleum-based fuels, and the goals for coal production through 1975
appear to be within Soviet capabilities. Lags in supplying new coal
mining machinery and in constructing new mines, however, will con-
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tinue to hamper the ambitious eight-year program (initiated in 1968)
to modernize and expand the coal industry.

For the first time since 1954, the planned rate of growth of industrial
output exceeds that of electric power. Furthermore, the goal of increas-
ing electric power output by 7.5 percent annually during 1971-75 is
less than the gain achieved in the preceding 5 vedrs (7.9 percent).
Although the supply of electric power should be sufficient to meet
the demands of industry in 1978-75, the planned increases in the popu-
lation’s consumption of electric power may be jeopardized if the goals
for introducing new capacity and for reducing consumption of power
per unit of industrial output are not realized.

The main thrust of technical advance in the production of electric
power will be directed at expanding capacity at thermal power plants
by stressing large units (300 megawatts and larger) designed to op-
erate at supercritical pressures and temperatures. These units, which
will account for almost half of the new thermal capacity installed over
the next five years, are counted on to help achieve an 8 percent reduc-
tion in fuel consumption at thermal power plants. Meanwhile, nuclear
power will make its first significant contribution to the supply of elec-
tric power. Nuclear power plants with a total capacity of 7 200 mega-
watts are scheduled to provide about 12 percent of the new capacity
introduced during the period.

Chemicals

Chemicals are again a favored sector in industrial plans. As before,
the emphasis is on rapid expansion of fertilizers, plastics, manmade
fibers, and synthetic rubber (see Table 7). Particular stress is being
given to the use of plastics as a substitute for metals in machine build-
mg; -the Published Plan calls for a twofold increase in the
use of plastics in motor vehicle production during 1971-75. The
planned acceleration in the growth of chemicals is particularly note-
worthy. The USSR achieved an average increase of 7.2 percent per
vear in chemical production in 1971-72, and later increases, particu-
larly those of 13.6 percent and 14.5 percent for 1974 and 1975 respec-
tively, will be still harder to manage.

TABLE 7.—USSR: GOALS FOR PRODUCTION OF MAJOR CHEMICAL PRODUCTS

Production Average annual percent-
age rate of growth

1966-70 197175
1970 1872 1973 1974 1975 (actual) (planned)

Actual Planned

Annual p tage increase: Ch
and petrochemicals.. _______________ 18.1 £10.5 10.7 13.6 14.5 9.3 11.5
Million metric tons: Mineral fertilizers___ 61.4 66.1 71.1 80.2 90.0 12.2 10.2
Thousand metric tons:
Chemical fibers..____________. .- 676 746 828 811 1,065 8.9 11.3
Plastics and synthetic resins._______ 1,862 2,035 2,277 2,759 3,533 1L.5 16.1
Million wnits: Tires..__._______________ 36.2 38.7 42.6 46.6 51.2 5.6 8.2
1 Plan.

The targets for 1975 require rapid technological gains in an industry
characterized by a relatively low level of efficiency. Technical dif-
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ficulties were an important factor in the substantial shortfall in the
1966-70 chemical plans. The Soviets hope to achieve a sharp rise in
unit production capacity, a wider product assortment, better product
quality, and a shift toward more automated production processes. Al-
though the plans for technicahprogress in the chemical industry re-
semble those of the preceding five-year period, the tasks must be com-
pleted in the period through 1975 at a far more rapid rate than in the
preceding five years. For example, the productivity of machinery and
equipment used in producing a number of major products must be two
to five times the present level by 1975. Growing emphasis on products
such as complex (multinutrient) fertilizers and fully-synthetic fibers
also means that more advanced and unfamiliar technology will have
to be assimilated. To operate the new processes successfully, moreover,
the supply and quality of petroleum products used as chemical raw
materials must be more dependable than in the past.

The USSR cannot rely solely on its own resources and those of
the member countries of the Council for Mutual Economic Assistance,
so imports of Western chemical equipment probably will continue -
at a high level for the next two or three years. Recent purchases and
negotiations focus on complete plants or major equipment items for
production of petrochemicals, plastics, man-made fibers, and pesti-
cides. The USSR may also be interested in purchasing complex
fertilizer plants, thermal furnaces for obtaining phosphorus, equip-
ment for processing plastics into finished articles, and lines for the
mechanized packaging and loading of chemical products. Since much
of the equipment represents models with which the USSR has had
little experience, the “childhood diseases” that generally accompany
initial production——especially in the Communist countries—probably
will disrupt schedules for construction and operation of new Soviet
chemical plants. The larger unit capacities of both domestic and im-
ported installations will pose additional problems. As Western firms
have already discovered, the evolution toward huge production in-
stallations precludes maintenance of reserve stocks of manyv critical
equipment items because of the large investment required. Thus elec-
trical apparatus, heat-exchangers, seals, and other equipment must
have a higher degree of reliability than in the past, and expert in-
srection and maintenance must be provided. Relative to the developed
West. the USSR has had much less experience along these lines,
and this inexperience can be expected to add to Soviet difficulties in
fulfilling goals for production of chemicals in 1975.

On balance, the production of chemicals will probably fall short
of plan. The goals for plastics in the latter years of the plan are es-
pecially doubtful, particularly with respect to new items to be used
as substitutes for metal products in machinery production.

Ferrous Metals

Qualitative goals for metals are stressed more than quantitative
targets in the 1971-75 Plan. None of the major ferrous metal products
are slated to grow at a rate above that achieved in the last five vears.
Still, the USSR will be hard-pressed to fulfill the plan for ferrons



228

metallurgy. To meet the 1975 target, annual increases in the output
of crude steel during 1973-75 must average 624 million tons, compared
with the average annual increase of 5 million tons achieved in 197172,
Despite the campaigns of the past decade, the Soviet steel industry
has never achieved an annual increment greater than 6 million tons.

Production of Crude Steel

[Million tons]

Actual :
K 121
1972 126
Planned :
1978 131
1974 _ 138
1975 o ___ _—— L 146

The goals seem particularly dubious in view of the demands being
made upon the industry to improve production processes and product
quality and to produce a more varied product line. The gains in pro-
duction efficiency are to be achieved principally by building blast
furnaces and oxygen converters with capacities considerably larger
than those now employed and by greater use of continuous casting
techniques. Higher quality steel is to be produced by wider use of
electro-slag, electron beam, and plasma melting techniques, and by
expanded use of large electric furnaces. Finally, special attention is
to be given to the construction of rolling and finishing facilities to
increase the output of rolled steel products needed in the manufacture
of motor vehicles, ships, agricultural machinery, pipelines, and con-
sumer goods. ‘

As noted earlier, the planned production of ferrous metals, even
if attained, may be insufficient to meet the planned requirements of
industry through 1975, particularly if the plans for material savings
and substitution are not realized. Thus any shortfalls in steel produc-
tion will only further aggravate an already questionable planned
balance between materials and machinery production.

Machinery

‘The plan for Soviet machinery output—which includes equipment
for investment goods, defense hardware, and consumer durables—
calls for an average increase of 11.4 percent per year. Although
the growth of consumer durables output will decline somewhat from
the exceptionally high rates achieved during 1966-70, a substantial
acceleration is slated for output of producer durables—notably petro-
leum equipment, generators, and chemical equipment. The targets
set for machine building through 1975, however, seem unrealistically
high in light of the goals for metals, the planned inputs of labor and
capital, and the past performance of the machinery sector.
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TABLE 8.—U.S.S.R.: AVERAGE ANNUAL PERCENTAGE RATES OF GROWTH OF SELECTED MACHINERY PRODUCTS

G I Published
Robertson sample
estimates plan
(1966-70) (1971-75)

Machine building and metalworking._ . _......oeo e i icccccmmaneaa 18.8 11.4
Producer durables_.___________ 8.3 13.4

. Petroleum equipment - -1.9 15.1
Generators_. _..._._ —5.9 13.8
Chemical equipment_ 3.7 15.1
Turbines..__.... .- .- 2.1 8.4
Transformers. . ... ...-.. .- e _—- 2.2 6.5

Forge press machines....._ 36 9.5
Metal-cutting machine tools___ L7 4.3

Motor vehicles__..__... 8.3 18.0
Etectric motors.______. - 4.5 9.1
Agricultural machinery_ - - 6.0 11.9
Equipment for light industry_ L iccemieann 8.6 16.3
Consumer durables 2. _ e eamememecamccmeecmeecemenen 15.3 13.5

1 Discounted growth of GVO in MBMW,
2 Tovary series; not commodity sample.

The major thrust of the machinery plan is centered on accelerating
the production of technologically advanced products which will con-
tribute to the modernization of plant and equipment throughout the
industrial sector. This in itself will require considerable renovation of
existing machine building enterprises, which probably will slow serial
production, at least in the initial phases of any changeover to new
equipment and processes. Moreover, the necessary retooling of ma-
chinery plants and associated new construction may be delayed until
late in the plan period which would only compound the difficulty of
meeting the production goals. In fact, most of the shortfall in the
overall industrial plan will probably occur in the machinery sector.
Thus, much of the tension in the material balance, particularly with
respect to ferrous metals, may be reduced in proportion to the expected
shortfalls in the machinery production targets. o

A great deal of emphasis is being placed on numerical control tech-
nology and production of third generation computers. For example,
metal-cutting machine tools are scheduled to increase by 4.3 percent
annually during 1971-75, while the growth of metal-cutting machine
tools with numerical controls will be 83 percent per year. Computer
production, a major element of the instrument branch, 1s to increase by
93 percent per year. Particular difficulties are likely to be encountered
in producing this advanced equipment, however, because of the in-
feriority of Soviet production technology and lack of experience in
the series production of such equipment. The planned shift from the
production of transistorized computers to computers based on inte-
grated circuits may be especially difficult to accomplish. M. Y. Rakov-
skiy, Gosplan’s vice chairman, claims that the USSR will produce
12,000-15,000 integrated circuit computers in 1971-75. To do this, the
USSR would have to produce at least 4,000 computers a _year during
1973-75 as no more than a few prototypes were produced in 1971-72.

The Soviets have built prototypes of the RYAD (data processing)
and the ASVT (process control) integrated circuit computer systems,
which are to serve as the two basic computer families in the 1970s, and
true serial production, originally planned for 1970, may begin in 1973.
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The slow pace of development and production of the integrated circuit
components has been a major factor delaying the scheduled introduc-
tion of the third-generation computers.

Meeting requirements for chemical equipment will continue to be
another major problem for domestic machine builders. In 1966-70,
the USSR shored up domestic output of chemical equipment by im-
gorts valued at $1.3 billion, of which three-fifths came from Western

rms.

The goals for agricultural equipment, in calling for a rate of in-
crease nearly twice that achieved in the preceding five years, draw
attention to a sector which has frequently failed to meet its commit-
ments. As the country’s labor supply tends to grow more slowly, the
provision of machinery to agriculture becomes a key factor in releasing
manpower from agriculture for other sectors. The growth of tractor
production and deliveries to agriculture will decline slightly in 1971~
75 (see Table 9) but the composition is slated to shift to more pro-
ductive models.

TABLE 9.—USSR: PRODUCTION AND ALLOCATION OF AGRICULTURAL MACHINERY AND EQUIPMENT !

Average annual percentage
rate of growth :

1966-70 1971-75
(actual) (planned)

Agricuttural machinery
Tractors

Truck

b

N
oo R d W@

—

Based on units of production except for agricultural machinery which is based on the ruble value of production.

Scheduled technical improvements in tractors and agricultiiral ma-
chinery include: (1) an increase in engine horsepower and operating
speed; (2) greater emphasis on equipment for livestock raising and
feeding (where present levels of mechanization are low) ; (3) increased
standardization of parts and components; and (4) improvement in the
overall quality and reliability of equipment.

An anomaly of the machinery plan is the discrepancy between the
planned growth of the producer durables sample (18.4 percent per
year) and the planned growth of gross fixed investment in machinery
and equipment throughout the economy (8.1 percent per year). Lags
between production and installation of equipment as well as a high
rate of growth of equipment exports can explain only a small part of
the difference. In the past the recorded growth of investment in ma-
chinery and equipment (the utilization of machinery output) has
paralleled closely the output of producer durables (the source of ma-
chinery)—as it should if the measures of investment and production
are accarate.

The 1971-75 plan, however, provides the first opportunity in years
to compare planned production of producer durables with the planned
use of producer durables. The explanation for the difference between
the two plans could be that investment planning is not tied as closely



231

to production planning as might be thought. Indeed, if those in charge
of investment plans are more conservative in their projections than
their counterparts in the industrial departments of Gosplan, they are
justified in their caution. As noted earlier, very few of the targets for
producer durables were attained in the last 5 year plan.?

The consumer durables branch of machine building is scheduled to
increase at 13.5 percent per year (based on the fovary plan) although
this growth is not reflected in the Published Plan sample of commodi-
ties (Appendix B) which is to grow at about 5 percent per year. The
relatively low growth rates suggested by the production data of the
Published Plan are misleading, however. The planned increases in the
production of some consumer durables (refrigerators, washing ma-
chines, TVs, etc.) drastically understate the gains to consumers aris-
ing from planned changes in assortment and quality of the products.
For example, refrigerators are scheduled to grow at a lower rate in
1971-75 than in 1966-70, but the average capacity of refrigerators
produced in 1971-75 will increase as production shifts to larger units.
Also, the production of washing machines, which will decline in 1971~
75, reflects a planned major shift in composition to semiautomatic
and automatic machines. :

Passenger car production—though not included in the statistics of
consumer durables—will be the fastest growing machinery item in
1971-75. The accelerating production of passenger cars stems from
investment made in the last five year plan, notably in the Tol’yatti
complex. In 1971-75, the truck rather than the passenger car sector
will receive the bulk of motor vehicle industry investments. Indeed,
an outstanding feature of the 1971-75 Plan is the determined effort to
build and put into production by the end of 1974 a truck-producing
complex at Kama which would be the technological equal of any in the.
‘West. Kama trucks, if turned out at the planned rate of 150,000 units a
year, would meet a longstanding need of the Soviet transportation
system—efficient freight service for inter-city hauls and service to
areas not accessible by railroads. Construction of the physical facilities
is in full swing, and contracts have been signed with Renault of
France and Swindell-Dressler of the U.S. for engineering design serv-
ices for the engine plant and foundry, respectively. Negotiations for
contracts for the supply of machinery and equipment are in progress
with firms in the U.S., Western Europe, and Japan. Production at
Kama probably will not begin before 1976, however, and full produc-
tion is unlikely before the late 1970s. Although failure to meet the
production schedule at Kama before 1975 will not impinge seriously
on the five-year plan goal for the number of trucks produced, every
month that the project is delayed puts off a badly needed boost to the
transportation sector. '

20 A number of factors might explain some of the divergence hetween the planned
production of producer durables and the nse of machinery in new fixed investment. For
example, (1) spare parts are included in the producer durables sample but not in the new
fixed investment, (2) the degree of double-counting impifed in the producer durables
sample could change. and (3) those machinery series expressed in rnhle values may he
biased upward bv an upward drift in new product prices as well as by increased donhle-
counting. In this connection, it might he noted that the ruble vahies in the machinery
sample in the Published Plan cgrow by 15.7 percent per year while the items in physical
units, when aggregated with the help of 1955 prices, increase by 11.0 percent per year.
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Consumer Industries

Despite the Published Plan’s stress on bettering the lot of the con-
sumer, production targets for the major consumer industries suggest
that the rate of improvement may be no better than in previous plans.
According to the Plan, processed foods will grow at a somewhat
higher rate than that achieved in 1966-70, but the planned growth of
light industry production, particularly sewn goods, will be slower
(see Table 10). ,

TABLE 10.—USSR: AVERAGE ANNUAL PERCENTAGE RATES OF GROWTH OF LIGHT AND FOOD INDUSTRY PRODUCTS

1966-70 1971-75

(actual) & (planned)

N g UStrY e 7.7 26.6
Textiles......... - e 3.4 4.6
Knitwear_._____. 6.4 8.4
Leatherfootwear. 6.8 4.2
Sewn goods_____ 1.7 6.4
Furniture_’. . 9.2 10.6
Food industry_.... ... _._... 4.7 56.2
Meat______.__.___.__. 6.4 7.4
Whole mitk products. 1.0 5.4
Cheese_..___.__...._.__... 9.0 5.7
Sugar._.____. . ... -1.8 6.1
Canned fruits and vegetables.__ 9.4 9.3
Confectionary products.__ ... . . ...l __lll..l.l" 4.6 3.9

1 Based on G-R indexes,
2 Midpoint of range.
2 Soviet official GVO data.

The major technological plans for the light and food industries are
directed toward reequiping existing enterprises with new machinery
and automated processes, based on the latest technology. The output of
equipment and spare parts produced for light industry is scheduled to
increase by 220 percent over the plan period, and for the food in-
dustry by 190 percent. In the textile industry, one-third of the spin-
ning machines and looms are to be replaced by the more productive
shuttleless looms and singleprocess spinning machines for chemical
fibers. Automated packaging of meat and milk products in polymer
materials is planned. There will be an increase in the variety and food
value of bread and flour products and an increase in the protein and
vitamin content of confectionery products through the use of milk
protein (dried skimmed milk and nutritive casein), dried yeast, and
protein from oil crops. Considerable expansion of the production of
food concentrates is also envisaged. :

While existing facilities are modernized, over 500 new light in-
dustry enterprises are to be built during the plan period. The average
capacity of newly constructed enterprises will exceed that of existing
plants by 50 percent to 130 percent. The construction of 120 mecha-
nized bakeries and the introduction of nearly 1000 completely mecha-
nized production lines for making bread are also planned. New con-
struction is to provide about 75 percent of the total growth of dairy
capacity. The plans for meat packing are critical, because plant ca-
pacity must be expanded to handle the expected gzin in volume. Dur-
Ing 1966-70, increases in production capacity sometimes could. not
handle the rise in livestock procurements, and bottlenecks developed
at the packing centers.
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A comparison of the 1966-70 and 1971-75 technological plans for
consumer industries reveals nothing particularly innovative in the
new plan. Rather the new plan appears to be little more than an effort
to pick up the unfinished pieces of the previous plan. Still, the machine
building .and construction industries could prove to be a stumbling
block in the path of the plans for modernization and expansion of pro-
duction capacities. During 1966-70, only 58 percent of the planned in-
crease in meat production capacity and just 62 percent of the plan for
introducing refrigeration was fulfilled.

Poricy InpLICATIONS OF THE 1971-75 Praw

The goals of the Ninth Five-Year Plan for industry reflect the same
preoccupation with rapid growth of output that almost always has
characterized -Soviet economic policy. Despite the increased publicity
given to consumer-oriented production in the 1971-75 plan, no sub-
stantial reallocation of resources in favor of the consumer is evident.
Some increase is scheduled in the shares of investment going to agri-
culture and consumer industries; on the other hand the share of
investment in the heavy industrial sectors also will increase at the
expense of such consumer-related sectors as housing and education.
The leadership has been reasonably satisfied with industrial perform-
ance and evidently saw no pressing need to make drastic changes. De-
spite the slowdown in growth during the 1960s, Soviet industrial
growth has been sufficient to support simultaneously an increasing de-
fense effort, a rising level of living, and an expanding industrial base.

The present leadership has also proved to be no more innovative
than its predecessors in overall planning strategy. Despite the fact
that in none of the previous Five-Year Plans were most of the main
industrial goals fulfilled, the leaders apparently believe that they must
continue to set higher targets than are likely to be attained in-order
to elicit maximum effort by workers and managers. Past experience
with chronic underfulfillment of unrealistically high goals probably
has conditioned the Soviet planners to expect less than they plan.
In addition, unwillingness to cut too far the demands of all or most of
the major claimants for available resources probably contributes to
overambitious targets. Although the Ninth Five-Year Plan on the
whole is more realistic than previous plans with respect to the targets
for production of industrial materials, the plan continues to reflect
overambitious goals for productivity gains and material savings. Thus,
neither the planners nor their superiors have been able to bring them-
selves to experiment with a less taut plan that might prove more
resilient when subjected to unexpected shocks. By linking most of the
questionable targets—notably those for machinery—to increases in
productivity and material savings, however, the leadership has pro-
vided both a justification for the production goals and a convenient
scapegoat in the event of shortfalls. .

Procress Towarp Praxy Goars v 1971-72

During the first two years of the 1971-75 plan, the growth of indus-
trial output has faltered. Soviet industrial production increased by
about 6 percent in 1971 and by about 514 percent in 1972 (see Table
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11), the smallest annual increases since World War IT. The industrial
stump which began in 1971 and continued in 1972 was the result of
factors which have been at work for some time as well as the direct
and indirect effects of the decline in agricultural production in 1979.
As in the past, overly-ambitious productivity goals were not met, tar-
gets for economizing on raw materials fell short of plans, and new

plant and equipment was not brought on stream as scheduled.

TABLE 11.—USSR: AVERAGE ANNUAL PERCENTAGE RATES OF GROWTH OF INDUSTRIAL PRODUCTION

Actual Plan Actual
1961-65 1966-70 1971-75 1971 - 11972
Tetal industrial output. ... ... ... 1.2 7.0 8.0 6.1 5.4
Industrial materials___ 7.3 6.1 7.8 5.6 5.1
Electric power____ 11.5 7.9 7.8 8.1 7.4
Coal products 2.7 1.9 3.0 2.6 2.2
Petroleum products and natural gas__ 10.9 7.9 7.9 7.0 5.7
Ferrousmetals___.________.__________. 7.9 55 5.1 4.1 3.9
Nonferrous metals._.____________.___. 8.4 8.6 8.4 5.3 7.0
Forest products_________ 3.0 3.5 5.8 3.8 3.8
Paper and paperboard 7.7 7.2 8.5 55 4.6
Construction materials 8.0 6.4 7.1 6.2 5.3
Chemicals________.._ 1.7 9.3 11.5 7.9 6.6
Machinery. .. __ - 9.3 8.8 11.4 8.6 8.2
Light industry________.__ . ___ . ___ .. _ . 2.4 8.0 6.6 4.5 1.3
Food industry__._______ . ...l 7.0 4.7 6.2 2.8 2.2

1 Preliminary estimates

The end-of-year reports indicate clearly that, in both 1971 and 1972,
Soviet industry did not make the productivity gains or install the new -
fixed capital that were counted on in the 1971—%5 plan. The combined
productivity of labor and capital in industry rose by roughly 114
percent per year in 1971 and 1972, compared with the average increase
of 3.7 percent per year planned in 1971-75. Some of the failure in
productivity might have been offset by sufficiently large additions to
industrial fixed capital, but the growth in fixed capital lagged in both
1971 and 1972. Thus industry was off to a bad start in two areas which
Gosplan had made key conditions of the success of the 1971-75 plan.

Another soft spot in 1971-72 was the shortfall in meeting targets
for economizing on the use of industrial materials, especially metals.
This fact, together with the relatively small increases in the produc-
tivity of labor and capital, suggests that improved techniques and
equipment are not being assimilated rapidly. Ferrous metallurgy is a
case in point. Production of steel by the continuous casting technique
is far behind schedule. In fact, the lag in fulfilling the technological
plans in ferrous metallurgy prompted an August 1972 party-govern-
ment resolution severely criticizing the Ministries of Ferrous Metal-
lurgy ; Heavy, Power, and Transport Machine Building; Instrument
Making, Automation Equipment, and Control Systems; Electrical
Equipment Industry ; and Installation and Special Construction Work
for “feebly” carrying out their task of modernizing the steel industry.

The agricultural situation affected industry by. reducing the flow of
raw materials and by diverting resources away from industry. The
direct effects of the 1972 harvest on raw material supply will be felt
mainly in 1973, but industry in 1972 was already on short rations with
respect to sugar beets, sunflower seeds, milk, and wool as a consequence
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of the 1971 harvest. In addition, the above-normal manpower and
transportation requirements of the 1972 planting and harvest periods
probably held down industrial activity. More industrial workers than
usual were detailed to support farm work, and industrial supply must
have been interrupted by the roundup of trucks for agricultural worlk
and especially by the heavy load that the grain harvest in the East and
the grain imports put on port facilities and the rail system.

Although a number of sectors shared in the industrial decline, slow-
downs in the production of machinery and consumer goods were most
noticeable (see Figure 2). Within the machinery sector, production of
producer durables—although generally on or close to target—has been
flawed by shortfalls in the manufacture of equipment for the chemical,
petroleum, light, and food industries. In 1972 these deficiencies were
beginning to have an impact. In some branches of industry (chemicals,
light industry, and the meat and dairy branch of the food industry),
production had been ahead of plan in 1971 and then fell behind plan
1 1972. Last September, Premier Kosygin bluntly told a Gosplan
audience that the 1971-75 plan was in jeopardy because of the failure
to complete new plant an(f equipment as scheduled.?* He singled out
the light and food industries in this regard. In a speech made to the
Supreme Soviet in December, Gosplan Chairman Baybakov pointed
to the delayed introduction of production capacities, especially in the
ferrous metallurgy, chemical, o1l refining and gas industries, and light
industry as a cause of the slowdown in industrial growth.?> ~

FIGURE 2.—PRODUCT!ON OF INDUSTRIAL COMMODITIES IN 1972: PLAN VERSUS ACTUAL
{in percent]

Aheac o' plan (by more Behind plan (by more than
than 2 =3 2.5)

Even with plan (within 2.5)

Sector
Fuelsand power. ... ._._____._. SO, Ele%trsic power (—0.6), oil (—0.7), coal Natural gas (—3.5).
Ferrousmetals. ... ... ceeeiiiieiiaaans fron (—0.2), steel (0), rolled steel
(—0.1), finished roiled steet (—0.9),
iron ore (1.0). '
Forest products and - .. . icceiricao-- Celluiose (—1.9), paper{(1.0).._....... Commercial timber (—4.9),
paper. . cardboard (—-4.5;.
Construction materials. . _ ... cocoeaaenan Cement (—0.4), asbestos-cement shin- Soft roofing (—4.7), glass

gles (2.0), reinforced concrete (0), (—1.4).
o construction brick (—2.2).

Chemicals . L iiiiiiiiiiiiiieeaan Mineral fertilizer (0.3), pesticides Caustic soda (—3.6).
(0.1), plastics and synthetic resins
(2.28, chemical fibers (0), tires
(—0.8), synthetic washing com-
pounds (--2.0), sulfuric acid (—2.1),
soda ash (—0.4).

Machinery.. —_._.._.. Electric motors (6.1), Metal-cutting machine tools (1.0), Turbines (—11.1) genera-
instruments and numerically controlled (—0.4), forge-  tors for turbines (—9.6),
spare gans 6.7), . press equipment (—1.8), diesel oilfield equipment

quip gi (—0.8), electric engines  (—15.4), chemical equip-
- (16.2), bulldozers (5.0). 50.3), automabiles (0.2), trucks - ment and parts (—96),
--0.2), passenger cars (0.4), buses  freight cars (—4.3), coal
(1.8), tractor trailers (—2.1), cleaning combines(—10.0),

tractors (0.2), farm machinery (— grain hatvesting combines
1.0), excavators (0.2), food industry  (—7.1), light industry
i t (—1 hes and i t (—11.0), ra-

clocks (0.2), television sets (0.5), dios and radio-phono-

motorcycles and scooters (1.4),  graphs (—5.8), refrigera-

furniture  (—1.4). tors  (—26), washing
machines (—15.6), vsou-
um cleaners (—8.9).

31 Planovoye Khozyaystvo, No. 11, November 1972, p. 4 £,
3 Pravda, 19 December 1972,
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FIGURE 2.—PRODUCTION OF INDUSTRIAL COMMODITIES IN 1972: PLAN VERSUS ACTUAL—Continued

[In percent]
Ahead of plan (by more . i Behind plan (by more than
Sector than 2.5) Even with plan (within 2.5) 2.5)
SOft B0OGS. . oo o eea e eecme—m—eeaan Linen (—1.8), silk (—1.6)-........__ Cotton (—2.8), wool (~5.6),

knitted outer and under-
wear (—6.2), sewn articles
(—3.4), leather shoes

: (-7.1).
Processed f00dS. . - . oo iaeaas Granulated sugar (—0.7), vegetable Canned goods (—3.2), high
oil (1.8), meat (0), butter 5—2.4), fat cheese (—4.1).
whole milk products (—2.0).

The magnitude of the 1972 shortfalls forced Soviet planners to
abandon many of the targets for 1973 which had ‘been set out in the
5-year plan directives. Production targets for the oil and gas, chem-
icals, and some machinery products have been scaled down because
production capacity has not increased as rapidly as had been planned.
The degree of adjustment can be seen in the following comparison of
the goals for growth in output in 1973 given, alternatively, in the
5-year-plan directives and in Baybakov’s December 1972 speech :

Percentage growth in ocutput

. Original Revised
Branch of industry plan plan -
A industry - o e cceman 7.8 5.8
i 8.7 1.5
9.2 7.7
10.7 8.5
Machinery..__ 11.4 10.4
Soft goods...... 6.7 4.0
Processed foods. 7.7 2.0

The much lower goals for production of soft goods and processed
foods reflect the delays in getting new capacity into production, but
expected shortages of raw material to produce meat, vegetable oil,
sugar, wool,.and linen also dictated a retreat from the goals set out in
the 5-year plan directives.

So farthe major official response to Soviet industrial difficulties has
been a decree declaring that the production association will become the
basic element of industrial organization.?® The new decree calls for
a consolidation of industrial enterprises and complementary research
organizations and design bureaus to be carried out in 1973-75. As the
associations assume greater responsibilities for detailed management -
of production, investment, and research, the ministries are to lose
much of their operational powers. Industries with few enterprises
will be combined in a single association while industries with numerous
enterprises will be parceled out among several regional associations.

The concept of the production association is sound because there are
substantial economies of scale and specialization that have not yet

% Pravda, 3 April 1973. The number of production associations increased rapidly in the
early 1960’s, but the amalgamation movement slowed after 1965 when the economic reform
(t:aimle to dthetifore. By 1970, production associations accounted for only 8 percent of indus-
rial production.
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been realized in Soviet industry. If applied research and development
work also can be brought under the associations’ umbrella, the union
could also help to alleviate the perennial complaint of the lack of
communication between R. & D. and the process of introducing new
technology at the enterprise level. Therefore, the move to production
associations is an interesting development. '

It remains to be seen whether the associations will be able to fulfill
their promise if production targets and allocations of inputs continue
to be decided at Fu'gher levels. In previous reorganizations, ministries
and local governments have resisteg stubbornly any diminution of their
powers. In this reorganization, many of the enterprises assigned to
associations may also be reluctant to lose their independence.

OUTLOOK

Although many of the production goals in the 1971-75 plan are
‘modest compared with those in previous plans, the extremely ambitious
“targets for productivity gains and material savings, the failure to
fulfill earlier plans, and industry’s sluggish performance through 1972
almost certainly mean that many of the primary goals,of the new 5-year
plan will not be met. The plans for technical progress—both in terms of
aggregate productivity and in terms of plant modernization—are
especially questionable. Heavy requirements are placed on the machine
building sector in the new plan, and considerable retooling of existing
machine building plants will be required.

Failure to meet the goals for productivity or material savings will
not cripple completely the plan for industry, however. As in the past,
the planners will supply more manpower than intended so as to offset
part of the shortfall in productivity. The consequences will be felt
mainly in the service sector, whose expansion depends on a continuing
increase in its labor force. Moreover, the tension in the material balance
which is inherent in the plan goals is likely to be mitigated as the plan
period unfolds. For example, much of the seeming gap between the
supply of and demand for metals is the direct result of an unrealis-
tically high plan for machinery. Thus the tension will be reduced in
proportion to the expected shortfall in the attainment of targets for*
machinery production. )

Clearly, the Soviets will have to rely oh imports for some of the
key equipment and technology if current plans to upgrade the level

"of industrial technology are to be realized. Recent Soviet efforts to
boost imports from the West, particularly from the United States,
bear this out. Aside from equipment for truck production, the Soviets
have expressed particular interest in chemical equipment, numerical
control technology, and integrated circuit equipment. Although in-
creased imports of Western processes and equipment would undoubt-
edly contribute to the pool of Soviet technology, such contributions
are unlikely to be forthcoming in sufficient quantity, and soon enough,
to ensure fulfillment of the plan goals for technical progress in
1973-75. The principal obstacles to expanding imports of Western
processes and equipment as much as the Soviets would like will be the
cost of continued grain purchases, growing indebtedness to Western
trading partners, and the problem of generating offsetting exports.
In the short run, the USSR must secure a substantial increase in
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credits if it is to finance a flow of technology on a scale sufficient to
influence the course of the 197175 plan.

For the reasons outlined above, the rate of growth of industrial
output in the USSR in 1973-75 is unlikely to be greater than 6.5
percent per year and may fall below 6 percent. Projections based on
the probable supply. of labor and capital tend toward the high side
of the range. On the other hand, the still uncharted difficulties that
will ensue from the poor harvest in 1972 may pull Soviet industrial
growth toward the lower end of the range. Indeed, the-problems
caused by the contraction in the supply of agricultural products to
industry, reinforced by the failure to maintain the present plan sched-
ule in a number of instances, may well lead to further revamping of
the plan for 1974-75. The adjustments would scale down goals which
are deemed unattainable, take account of any production lost by
failure to maintain machinery imports at the planned level, and pos-
sibly provide additional support to agriculture. .

Within the leadership, however, the difference between-an 8 percent
and a 6 percent expansion of industrial output will not count as
heavily as the progress in bringing the USSR into the first rank
in terms of the variety and technical sophistication of its industrial
products. Five years is too brief a period to expect a substantial clos-
ing -of-the technological gap which exists between the USSR and
the major Western powers. Nevertheless, the Soviet machinery sec-
tor—on- its past record—may do well simply to keep the gap from
widening. :
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APPENDIX A

CONSISTENCY TEST OF SOVIET INDUSTRIAL PRODUCTION GOALS FoR 1975

Soviet industrial production plans for 1971-75 were tested for consistency
with the help of a 23-sector input-output table. The input-output technique
makes it possible to determine the material inputs from each of the 23 sectors
needed to produce the planned output of all of the 23 sectors. The technique
may be described with the help of the model shown below :

Sectors As Consumers

A B C D . W Final
1) 2) (3) (4) (23) Demand
A a,
(1)
. B b, b, be by b, by
§ 2)
<
2
= (C) ‘ s
<@ |
:6; -
. b d,
(4).
W L
(23)

where: A, B, C, D ... W are producing sectors,
a2, is the portion of output of Sector A consumed by Sector B
h, is the portion of output of Sector B consumed by Sector A, ete., and
byp is the portion of output of Sector B consumed by household and government
consumption, investment, defense, and exports.

Also £(b, +by +he +by . . . by . =total output of Sector B consumed by ‘all producing
sectors i

and ¥(ay +by tep+dy . . . wy:=total inputs consumed by Sector B from all producing
sectors.

26-150 O - 74 - 17
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The gross output of each sector can be divided into two components based
on the following relation: the gross output of any producing sector (X) is
equal to its deliveries to all producing sectors (AX) plus its deliveries
to final end uses (F). So X=AX4F. Thus, it is possible to test the
consistency of the 5-year plan by focusing on what is left of gross out-
put after satisfying interindustry requirements in 1975—that is, F=X—AX.}
According to this test, the 1971-75 plan (even assuming that the goals for
changes in input coefficients are met) is inconsistent if the output goals for
some materials are too low to supply other sectors and at the same time have
reasonable quantities left over for deliveries to the final demand categories of
consumption, investment, defense, or exports.

Using the 1966 Soviet input-output table as a base, the actual gross outputs
of each sector in 1966, 1970, and 1975 were divided into interindustry deliveries
and deliveries to final end uses.? Since the production relations, or input-output
coefficients, were not the. same in 1970 as they were in 1966, and as further
changes in these relations will occur by 1975, it was necessary to estimate in-
directly the rate of change in the input-output coefficients between 1966-70 and
to predict the rate of change likely to occur in 1971-75. First, actual inter-
industry deliveries (AX) required to support the sector final demands in 1970
were derived from the relation AX=X—F, since X was known and F could
be obtained from estimates of Soviet GNP by end use. The ratios of these
estimated interindustry deliveries in 1970 to the interindustry deliveries implied
by the actual 1966 input-output coefficients reflect changes in production
relations between 1966 and 1970. These ratios were then arrayed in a diagonal
matrix and used together with the matrix of 1966 full input coefficients to
estimate a matrix of 1970 full input coefficients (i.e., the 1966 matrix was multi-
plied by the diagonal matrix). The resultant matrix of 1970 full input coeffi-
cients was inverted to obtain a matrix of estimated 1970 direct input coefficients
which satisfied the relationship AX:;—=X»—F%. Upon inspection, this procedure
seemed to yield usable (although not unique) estimates of the direct input
coefficients for 1970. The implied changes were in the right direction and the
implied interindustry deliveries in 1970 were of reasonable magnitude.

In estimating direct input coefficients for 1975, it was assumed that in most
sectors the ratios would continue to change in 1971-75 as they did between
1966 and 1970.° The 1970 coefficients of some sectors, however, were adjusted
on the basis of published plans for changes in input coefficients in 1971-765.
Specifically, the 1970 coefficients were reduced as follows: -

Reduction

Row sector Column sector . {percent)
WoodWorking. . ..o Construction............ 19.0
Ferrous metals. ______ a0 10.0
D0, e e ceeaeeeeeeaeen. MBMW_____ 18.6
Construction materials____ 10.0
[ A : ' M 19.0
D0 < e Woodworking____._..._. 8.3
Do__... Pulp and paper__ 4.0
Electric powe Al sectors 1.2
d g g

Finally, taking into account these planned changes in the 1970 input-output
coefficients, estimates of actual interindustry deliveries and deliveries to final
end uses were calculated for 1975. These estimates are reported in Table A-1.
Table A-2 shows the average annual rates of growth of gross output, interindus-
try deliveries, and deliveries to final end uses in 1967-70 and 1971-75.

1In matrix notation: If X is the vector of gross outputs and A is the matrix of input-
output coefficlents, AX is the matrix of inputs required to produce the gross outputs
(X)—l.e., the interindustry deliveries. Then, X—AX =T is the vector of outputs available
for use ontside the productive sectors (i.e. final demand). See Table A—1.

3 All of the 1-O analysis carried out in this paper depends on a 70-sector I-O table for
the USSR in 1966 in producer prices. This table was derived by Vladimir G. Treml, Barry
L. Kostinsky, Kurt W. Kruger, and Dimitri M. Gallick. Their work will apnear in a forth-
coming publication : US Department of Commerce, Bureau of Economic Analysls, Foreign
Economic_Report, No. 1. Conversion of Soviet Imput-Output Tables to Producers Prices:
the 1966 Reconstructed Table, Washington, D.C.

2 Algebraically,

Xw—Fn

[(T—Ae) TI]Fx




TABLE A-1.—USSR: INPUT-QUTPUT RELATIONS!

Interindustry deliveries

Deliveries to final demand

1975 1975
Gross output, million rubles
Projected Planned Projected Planned

1966 1970 coefficients 2 coefficients? 1966 1970 coefficients3 coefficients3 1966 1970 1975

1. Ferrous ores. . . 672 872 1,245 1,245 202 263 298 298 873 1,135 1,543
2. Ferrous metals 11,676 14,313 19, 899 18,934 825 977 --267 698 12, 502 15,290 19, 632
3. Nonferrous ore: , 562 1, 866 2,391 2,391 —346 -220 —87 —87 1,216 1,6 , 304
4. Nonferrous metal 6, 161 8,247 12, 860 12, 860 572 871 817 817 6,734 9,118 13,677
5. Coal....._._.. 4,343 , 601 5, 140 693. 722 1,036 5,035 5,323 6,176
6. Petroleum__ 3,787 5, 008 7,358 12,675 1,431 1,955 2,641 4,350 5,219 6,963 9,999
7. Naturalgas. ... oo ... 294 387 573 33 65 277 327 452 850
8. Electricpower_____.___......_____.._. . 4,936 6,274 9,130 8,778 959 1,767 2,634 2,986 5,895 8,041 11,764
9. Machine building and metalworking.. ... . 21,321 31,700 56, 723 56,723 33,533 45,233 75, 447 75, 447 54, 854 76,933 132,170
10. Chemicals_ . .. . iiiiieiiizaco. 11,578 15,717 25, 460 22,444 2,273 , 443 7,495 10, 511 13, 851 19, 160 32,95
11, Timber___.._. 3,028 3,197 3,781 3,997 455 485 322 106 3,483 , 682 4,103
12, Woodworking. .. 5,624 6, 495 8,318 8,078 2,146 2,863 5,354 5,594 1,770 9,358 13,672
13, Paper and pulp... .. 1,284 , 446 1,844 1,844 87 124 509 509 1,371 1,570 2,353
14, Construction materials. 9, 663 11,643 15, 002 14,701 1,026 1,208 3,081 3,382 10, 690 12, 852 18, 083
15. Soft goods___._.____ 21,915 34, 006 45, 064 45,064 16, 816 22,306 32,364 32,364 44,731 56, 312 77,429
16. Processed foods. 22,764 26,768 34,876 34,876 38,007 46,773 64, 405 64, 40 60, 772 73, 541 99,281
17, Other industry.... 3,759 5,077 7,630 7,630 7,060 8,728 13,630 13,630 10, 819 13, 805 21,260
18. Construction__ . 0 0 0 43,312 56, 133 , 464 7,464 43,312 56, 133 77, 464
19.C 29,995 35, 546 45, 499 45, 499 12,769 11,654 13,517 13,517 42,765 47, 200 59, 016
%(l) 22,378 22,739 24,434 24,434 14, 491 20, 047 26,814 26,814 36, 869 2, 786 1,248
14,153 18,225 26,324 26,324 4,847 6, 209 , 046 7,046 19, 000 24,434 33,370

22, 4,105 13 , 945 14,945 12, 045 14,929 16, 337 16, 337 16, 150 22,061 31,282
23. 1,434 1,737 2,289 2,289 1,922 2,382 3,340 3,340 3,356 4,119 5, 629
1 Based on 1966 1-0 coefficients adjusted as explained in the text of Appendix A. B of 1 Includes pl. d changes in input coefficients in 1971-75.

rounding, components may not add to totals shown.
#1970 coefficients projected to 1975 at the same rate of change as occurred between 1966 and 1970.

%2



242

TABLE A-2—USSR: AVERAGE ANNUAL RATE OF GROWTH OF INTERINDUSTRY DELIVERIES, DELIVERIES TO
FINAL DEMAND, AND GROSS QUTPUT!

{In percent]
Interindustry deliveries Deliveries to final demand Gross output
1971-75 1971-75
1967-70 Projected Planned  1967-70 Projected Planned 1967-70 1971-75
Coeffi-  Coeffi- coeffi- coeffi-
cients? cients3: cients?  cients 3
1. Ferrousores _..__._.._. 6.7 7.4 7.4 6.8 2.5 2.5 6.8 6.3
2. Ferrous metals__ 5.2 6.8 5.8 4.3 ) 6.5 5.2 5.1
3. Nonferrous ores__ 4.5 5.1 5.1 (O] (2 “ 7.9 7.0
4. Nonferrous metals. 7.6 9.3 9.3 1.1 -1 -13 1.9 8.4
5.C 1.5 22 ... 1.0 1.5 .. 1.4 3.0
6. 7.2 8.0 4.9 8.1 6.2 9.7 1.5 7.5
7. 71 8.2 ... 18.5 3.6 ........ 8.4 13.5
193. 6.2 7.8 6.9 16.5 8.3 111 8.1 1.9
10.4 12.3 12.3 7.8 10.8 10.8 8.8 11.4
7.9 10.1 7.4 10.9 16.8 25.0 8.4 11.5
1.4 3.4 4.6 16 -1.9 -2.2 1.4 2.2
8 3.7 5.1 4.5 7.5 13.3 14.3 4.8 7.9
13. Paper and pulp_ 3.0 5.0 5.0 9.3 32.6 32.6 3.4 8.4
14. Construction materials. - 4.8 5.2 4.8 4.2 20.6 22.8 4.7 7.1
15. Soft goods_.____.____... 5.1 58 5.8 7.3 7.7 1.7 5.9 6.6
16. Processed foods. 4.1 5.4 5.4 5.3 6.6 6.6 4.9 6.2
17. Other industry._ . 7.8 8.5 8.5 5.4 9.3 9.3 6.3 9.0
18. Construction. 0 0 0 6.7 6.7 6.7 6.7 6.7
19. Crops......... 4.3 5.1 5.1 2.3 3.0 3.0 2.5 4.6
20, Animal husbandry____._. 0.4 1.4 1.4 8.5 6.0 6.0 3.8 3.7
21. Freight  transportation
and productive com-

munications_____.____ 6.5 7.6 1.6 6.4 2.6 2.6 6.5 6.4
22. Trade and distribution_ . _ 14.8 15.9 15.9 " 5.5 1.8 1.8 8.1 7.2
23. Other branches._._.__.._. 4.9 5.7 5.7 5.5 7.0 7.0 5.3 6.4

¥ Derived from data in Table A-1.

21970 coefficients projected to 1975 at the same rate of change as occurred between 1966 and 1970,
3 Includes planned changes in input coefficients in 1971-75.

4 Absolute deficit in the terminal year.

The results of the test indicate that unless input coefficients change more
rapidly than planned in 1971-75, there will be a shortage of metals and timber,
while plastics, natural gas, and construction materials will be in excess supply.
In 1967-70, the rate of growth of deliveries of ferrous metals to final demand was
3.9 percent per year. Even if the use of ferrous metals per ruble of output were
to decline at the same rate in 1971-75 as it did in 1967-70, there still would not
be enough ferrous metals to satisfy the requirements inherent in the 1975 goals
for gross output by branch. Under the same assumption—that input coefficients
change at the same speed in 1971-75 as they did in 1967-70—Soviet industry
would also have problems in providing enough nonferrous metals and timber.
On the other hand, deliveries to final demand of chemicals, woodworking and
paper products, construction materials, and machinery would accelerate con-
siderably if the plans are met.

Some of the tightness in the supply of ferrous metals and electric power
would be relieved if the goals given in the Published Plan for changes in input
coefficients are met. There still would be a decline in the quantity of ferrous
metals available for deliveries to final demand (primarily exports), but the
situation would be more manageable. Nonferrous metals, for which no savings
goals have been revealed, however, would remain a problem as would .timber,

desplte the planned goals for substantlal savings in the use of commercial timber
in 1971-75.



ArrENDIX B

PUBLISHED PLAN SAMPLE OF MAJOR INDUSTRIAL PRODUCTS

Production t Average annual
Annual rates of growth rate of growth
Actual Planned (percent) (percent)
Sector and units 1965 1970 1971 1972 1973 1974 1975 1971 1972 1973 1974 1975 1966-70 1971-75
Gross industrial output (billion rubles)..____ . _______..... ... 313 398.7 430.4 464.0 503.9 547 6.9 8.0 7.8 8.6 86 17.0 8.0
Fuels and power:
Electric power (billion kilowatt hours)._.______..__. 740.9 790 850 913 985 1,065 6.6 7.6 7.4 7.9 8.1 7.9 7.5
0il (without gas condensate) (million tons). _ 348.8 371.3 395.1 429 461 496 6.5 6.4 8.6 1.5 7.6 7.6 7.3
Natural Gas (billion cubic meters)_____ 197.9 211 229 250 280 320 6.6 8.5 9.2 120 143 9.2 10.1
Coal (million tons).._........ 624.1 620.4 634 651.5 670.2 694.9 —0.6 2.2 2.8 2.9 3.7 1.6 2.2
Shales (million tons). 24.3 NA NA NA 32.7 NA NA NA A NA 2.1 6.1
Peat (million tons)._.._.._. 57.3 NA NA NA NA 78.3 NA NA NA NA NA 4.7 6.4
Met I|=uewood (million cubic meters).._.._._._.__.._... 69 NA NA NA NA 55.5 NA NA NA 3.7 —4.3
etals:
Coke (million tons)__.._.____.. .. ... 75.4 NA NA NA NA 88.5 NA NA NA NA NA 2.2 3.3
Iron ore (million tons)_ _ 195.5 N NA NA NA 248 NA NA NA NA NA 5.0 4.9
Pig iron (million tons).__ 85.9 2.5 97.1 101.9 108.5 3.7 3.8 5.0 4.9 6.5 5.3 4.8
Crude steel (million tons)._ 115.9 119.9 125.5 130.9 138.1 146.4 3.5 4.7 4.3 5.5 6.0 5.0 4.8
Steel pipe (million tons)_.___... 4 3 3.7 14.6 16 17.5 6.5 3.8 6.6 9.6 9.4 6.6 7.1
Finished rolled steel (million tons). 80.6 88 1.9 97.3 103.5 3.6 5.4 4.4 5.9 6.4 5.5 5.1
Aluminum (1970=100)........ 1 106.2 116.9 129.4 144.1 6.2 10.1 10.7 11.4 11.0 NA 9.9
Copper (refined) (1970=100)___.__.... 100 107 112.8 11 128.1 141 7.0 5.4 4.6 8.6 10.1 NA 7.1
Chemicals and petioch Is (billion rubles) - 21.1 22.8 25.2 27.9 3.7 36.3 8.1 10.5 10.7 13.6 145 1293 11,5
Mineral fertilizer (million tons). _._...__. 55.4 61.3 65.9 711 80,2 90  10.6 1.5 7.9 128 122 122 10.2
' Delivery to agricultute (million tons)_._ 45.6 50. 54. 58. 75 10,7 1.7 7.2 11.5 15.4 11.0 10.5
Plastics and synthetic resins (thousand tons). . 971.1 1,672.6 1,785.4 1,991.7 2,277.4 2,758.6 3,533 6.7 11.6 14.3 21.1 28.1 11.5 16.1
Chemical fibers (thousand tons)____.._._. 407.3 623 672.3 745.5 828 911 1,065 7.9 109 1.1 10,0 16.9 8.9 11.3
* Caustic soda (thousand tons). 1,206.5 1,782.6 1,872.1 1,970 2,146 2,366 2,705 5.0 5.2 8.9 10.3 14.3 8.1 8.7
Soda ash (thousand tons). 2,734 , 484, , 776 3,865 4,191 4,520 4,933 8.4 2.4 8.4 1.9 9.1 5.0 1.2
Tires (million units)______._____. 6. 4 34.6 X 39 42 4.9 7.4 9.2 9.4 99 5.6 8.2
Household chemicals (million rubles). NA 1,095 1,184.1 1,315.9 1,481 1,692.1 2,037.8 8.1 11,1 125 143 20.4 NA 13.2
Pesticides (thousand tons). ______ 197.6 291.6 NA N NA NA NA NA NA 8.1 7.8
MBMW (billion rublesy_______________ . ______.._.... _._..... 84.8 93.3 104,2 116.1 129.8 145.7 100 1.7 1.4 1.8 122 8.8 1.4
Turbines (million kilowatts). ____ 14.6 16.2 16, 16.4 20.6 22 4 3.7 -—24 256 8.3 8.5 2.1 8.4
Main line freight cars (thousand units).. 39.6 58.6 5 72,55 79 95 10.1 125 8.9 12.7 6.7 8.2 - 10.1
Generators (million lgilowatts; ..... 14.4 10.6 14.5 15.0 17.9 19.7 20,2 36.8 3.4 193 101 2.5 =5.9 13.8
Electric motors (million units)_ . __.__ - 4.69 5.84 6,35 6.88 1.6 8.14 9.02 8.7 8.3 105 7.1 10.8 4.5 9.1
Transformers (million kilovolt-amperes). __.._._..- 95 106 110.5 115 126 135 145 4,2 4.1 9.6 7.1 1.4 2.2 6.5
Chemical equipment and spare parts (million rubles). 387.5 464.2 547.7 630.8 7115 823.6 937.6 18.0 15.2 12.8 15.8 13.8 3.7 15
0il equipment (thousand tons).___._.__._____...... 139.7 126.6 159 185.5 205 228.5 256 25.6 16.7 10.5 11.% 120 -19 15,y
Metalcutting machine tools (thousand units). - 186.1 202.3 201.45 207.5 219 23 250 —0.4 3.0 5.5 6.4 7.3 1.7 4.3
Forge-press machines (thousand units). . _....___.. 34.6 41.3 41.7 44.3 47.8 54.3 65 1.0 6.2 7.9 13.6 19.7 3.6 9.5

See footnotes at end of table,
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PUBLISHED PLAN SAMPLE OF MAJOR INDUSTRIAL PRODUCTS—Continued

Production t

Annual rates of growth

Average annual
rate of growth

Actual Planned (percent) (percent)
Sector and units 1965 1970 1971 1972 1973 1974 1976 1971 1972 1973 1974 1975 1966-70 1971-75
Gross industrial output (billien rubbles)—Continued
MBMW (billion rubbles)—Continued
Instruments and spare parts (million rubles)_.._..__ 1,444 3,079.3 3,310 3,868.1 4,487.4 5,359 6,307.8 7.5 169 160 194 17.7 16.4 15.4
Computers (million rubles). .. _.__________.. 170.1 709. 768.2 11,0159 1,283.55 1,602.3 1,999.2 8.2 322 2.3 248 248 330 23.0
Motor vehicles (thousand units). ...__._.______._._ 616.3 816.1 1,121.8 1,376.2 1,702.8 1,987.1 2,100 225 227 23.7 16.7 5.7 8.3 18.0
Passenger cars (thousand units) 201.2 344.2 513.1 728.1 977.1 1,204.1 1,260 49.1 419 342 232 4.6 113 29.6
Buses (thousand units). 35.5 47.4 48.7 511 51.2 64.5 75 2.7 49 . 1.9 12.8 16.3 6.0 9.6
Trucks (thousand units) .. 379.6 524.5 560 597 668. 5 718.5 765 6.8 6.6 12.0 1.5 6.5 6.7 1.5
Deliveries to agriculture (thousand units)___ 94.3 156.5 168.5 187 224.5 250 270 7.7 1L0  20.1 114 80 10.7 11.6
Tractors (thousand units)____._____..______._____. 354. 5 458, 5 470 478 502 542 575 2.5 1.7 5.0 8.0 6.1 5.3 4.2
Deliveries to agriculture (thousand units). 239.5 309.3 316.5 316.5 328.5 357.8 380.7 2.3 0 3.8 8.9 6.4 5.2 4.8
Grain combines (thousand units). . _......___ 85.8 99.2 102 103 94 123 138 2.8 1.0 -87 309 122 3.0 6.8
Deliveries to agriculture (thousand units). 79.4 97.2 99 99.8 90.5 119.4 134.4 1.9 .8 -~9.3 3.9 126 4.1 6.7
Excavators (thousand units)____.__.__._____. . 21.6 31 33.1 34.9 38 40.75 43.7 6.8 5.4 8.9 1.2 1.2 7.5 7.1
Deliveries to agriculture (thousand units)__._.__ NA NA 15.1 16.1 17.3 18.6 20 NA 6.6 7.5 7.5 . 15 NA NA
Bultdozers (thousand units)_.__ 20.1 33.5 36. 25 38.1 39 41 45 8.2 5.1 2.4 5.1 9.8 10.8 6.1
Deliveries to agriculture (thousand units).._.__ NA NA 12 14.1 16.3 18.3 21.3 NA 17.5 15.6 12.3 16.4 NA NA
Agricultural machinery (million rubles)._.___________ 1,582 2,114 2,335.5 2,640.8 2,978 3,323.8 3,702.2 10.5 131 128 1.6 114 6.0 11.9
Equipment and spare parts:
For light industry (million rubles)_______._____ 288 434.2 479.3 549.3 669. 7 793.7 9256 10.4 146 2.9 185 16.6 8.6 16.3
For fooa industry (million rubles)_._________.. 219 337 346 385 457 544 650 2.7 11.3 18.7 19.0 19.5 9.0 14.0
Consumer durables:
Cameras (thousand units)_ __ ... ... 1,053 2,044.7 NA NA NA NA 3,250 A NA NA NA NA 14,2 9.7
Washing machines (thousand units) 3,430 5,243 NA NA NA NA 3,500 NA NA NA NA NA 8.9 -71.8
Vacuum cleaners (thousand units). 1, 509 NA NA NA NA 4,000 NA NA NA NA NA 13.5 21.5
Tape recorders (thousand units). 453 1,192 NA NA NA N 2,734 NA NA NA NA NA 21.3 18.1
Radios (thousand units)___.__.._ 5, 160 7,815 8,960 9, 343 9,785 10,398 11,100 * 14.7 4.3 4.7 6.3 6.8 8.7 7.3
Refrigerators (thousand units) . 1,675 4, 140 4,568 5,131 5,782 6,2 6,901 10.3 123 12,7 8.8 9.7 19.8 10.8
Motorcycles and motorbikes (thousand units)___ 711 832.7 857 886 923 971.5 1,200 2.9 3.4 4.2 5.3 235 3.2 7.6
Television sets (thousand units) - 3,655 6,682 5,755 5,970 6,120 6, 300 6,600 —13.9 3.7 2.5 3.6 41 128 -0.2
Watches and clocks (million units)__._________. 30.6 40.2 41, 44 47.8 51.3 55.2 3.7 5.5 8.6 7.3 7.6 5.6 6.5
Forest products and paper:
Commercial timber (millions cubic meters)s..______. 255 218.1 283.7 287.4 295.1 302.2 309.9 2.0 1.3 2.7 2.4 2.5 1.7 2.2
Particle board (thousand cubic meters)..._ . 7984 11,9945 2,289 2,665.9 3,253 4,235 5657 14.8 165 220 30.2 336 20.1 23.2
Fiber board (miflion cubic meters)_.__ 138.3 208.3 234.8 272.5 .6 488.6 5721 127 161 353 326 17.1 8.5 22.4
Lumber (million cubic meters).__ - 85.0 89.11 NA NA NA NA 92.1 NA NA NA NA NA 0.9 0.7
Plywood (thousand cubic meters). - 1,756.1 2,085.1 NA NA NA NA 2,650 NA NA NA NA NA 3.1 5.3
Cellulose (thousand tons)_.________ , 234 5,109.5 5, 447 5, 812 6,637 7,496 8, 490 6.6 6.7 142 129 13.3 9.6 10.7
Paper (thousand tons). . ____ 3,231 4,158.3  4,361.5 4,556.0 4,855, 5173.8 5,563.7 4.9 4.5 6.6 6.6 1.5 5.2 6.0
Cardboard (thousand tons) 1,449 2,516 2,703.7 2,931.8 3,474.5 4,049,7 4,460.3 1.5 84 185 166 10.1 1.7 12,4
Furniture (million rubles).._____________._... 1,803 2,804.7 2,990.4 3,3451 3,682.2 4,086.1 4,633.2 6.6 1.9 101 1.0 13.4 9.2 10.¢
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Construction materials:
Ceg\ent (million tons).

cement shingl (billion  st;

UNIS) . - oo e ieaeaes

Soft roofing and insulation (million square

meters). . eieaaas

Construction glass (million square meters)_.__

Aehact { pipes and lings (th a

kilometers standard pipe)..__..____________

Building bricks (excluding kolkhoz production)

(bittion units). .. .. ... ...
Reinforced concrete construction {million cubic
meters) . i iiiiieeaeoan

Light industry:

Textiles (billion square meters). .........____.
Cotton (billion square meters). _ ..
Linen {million square meters).
Wool (million square meters)_ _
Silk {million square meters).

Knitwear (million units)...____

Sewn goods (billion rubtes). _

Leather footwear (million pair).

Food industrx:

Sugar (thousand tons)4________.._._...._..__

Vegetable oil (thousand tons) 3.

Meat (thousand tons)s.___

Butter (thousand tons) . ________

Whole mitk products (million tons).

Cheese (thousand tons)®________

Fish products (million rubles)..

Feed yeast (thousand tons). .

Flour (million tons)3_.. ___

Groats (thousand tons)®

Mixed feed (million tons)..._______

Canned meat (million standard cans).

Canned milk (million standard cans)_.._.______

Canned fruits and vegetables (million standard

CANS). oo e

Wine (million bottles)

Confectioneries (thousand tons).

5,031
131
2,315

94.3
5.83

1,334
244.6

1,104
7,873

262
2,896

99
6.1

1,370
246.1

103.4
6.47

1,450
259.5

108.5 116.2
6.83 1.25
1,620 1,800
271.8 285.1
NA NA
NA NA
NA NA
10.1 10.45
6.9 7
821.4 853.7
768.5 825.1

1,351 1,461 1,
1,529.2 11,6353 1,
18.9 19.8

759 91
10,056 10,481 1
3,130 3,2
8,059 8, 68
1,130 1,189
21.6 23.1
543 571
2,800 3,050
96 665.4
33.65 33.9
3,390 3,570
28.4 3L.3
NA NA
NA NA
NA NA 1
NA NA
NA NA

125
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302.5
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L All rubles refer to 1967 prices. Data for 1970 through 1975 taken from N. Baibakov,

“Gosudarstvenniy pyatiletniy pla
1 G-R estimate.
3 Excluding kolkhoz timber.

n razvitiya narodnogo khozyaystva SSSR na 1971-75 gody.’

¢ From sugar beets only.
s From state resources only.
¢ Excluding brynza.
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I. InTrRODUCTION

The purpose of this paper is to present the Soviet ex post input-
output tables for 1959 and 1966 in a comparable format and to provide
the necessary methodological, classificational, and explanatory notes.
The advances made in input-output techniques in the U.S.S.R. and in
their application will be discussed only as a background necessary to
place the two tables in proper perspective.

It must be noted at the outset that the impressive progress made by
Soviet specialists both in the development of input-output theory and
in the construction of various input-output tables and related models
has not been matched by release of data in openly available literature.
Although relatively large blocks of input-output data have been pub-
lished, no detailed and complete tables have been made available. The
pubhshed descriptive, classificational, and explanatory material, with
important omissions and ambiguities, also leaves much to be desired.
In brief, neither the data nor the descr iptive material published for
the 1959 and 1966 tables are directly usable without extensive evalua-
tion and estimation to fill in the gaps.

The authors of this paper have thus had two tasks—to collect,
collate, and interpret the available descriptive material and then to
“reconstruct” the tables themselves, i.e., to construct complete three-
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quadrant tables using all available Soviet input-output and related
data.

A note must be added on references to Soviet sources in this paper.
The Soviet literature on the theoretical aspects of input-output anal-
ysis and on empirical work in this area now numbers some 700 titles.!
To this one must add probably an equal number of monographs, books,
and papers on related subjects, such as Soviet national income account-
ing, industrial output, foreign trade, and the like. Even when dealing
with a narrowly defined issue such as a single economic parameter,
the researcher must consult numerous Soviet sources and interpret the
results. This paper, which is essentially a summary of a number of
studies—published and unpublished—by the authors, would be over-
burdened with references if all the original Soviet sources were cited.
Under the circumstances, therefore, only the most useful and impor-
tant ones will be noted.

“II. DEveLopMENT oF. InpuT-OUTPUT ANALYSIs IN THE U.S.S.R.

Many ‘Western analysts early perceived input-output-techniques as
eminently suitable for a centrally planned economy, but this recogni-
tion was late in coming in the U:S.S.R. This refusal to explore the
possibilities. of input-output analysis, linear programming, and other
new quantitative techniques being :developed in the West can be ex-
plained by a general anti-mathematical bias on the part of much of
the Soviet economic profession and particularly of the party ideolo-
gists. In the late 1950’s, however, several important factors contributed
to a marked change in attitudes toward what earlier were considered
“bourgeois” analytical tools. The more pragmatic government of
Khrushchev frankly admitted the shortcomings and defects of the
Stalinist “command economy” and began an intensive search for more
sophisticated planning and administrative techniques. The economy
itself was becoming more complex with growing interdependencies
among its various components that required major improvements in
management. Possibly the most important factor was the rapid
emancipation of the economic and statistical professions from the
restraints of Stalinism. In the more relaxed atmosphere of the late
1950's the economists became both vocal critics of the inefficiencies of
the Soviet economic system and energetic proponents of reform. A
rapidly growing group of younger economists, inspired by some “old-
timers” such as Nemchinov, Kantorovich, and Novozhilov, began to
learn and apply mathematical and econometric techniques, closing the
gap of some 20-30 years in a remarkably short time.?

The first two large-scale Soviet input-output tables, reflecting the
_ economic transactions of 1959, were completed in 1960. One showed

the production and distribution of 157 commodities measured in
physical units. The second one, which became the basis for numerous
studies and subsequent tables, was a traditional Leontief-type ex post
table showing 83 endogenous producing sectors with flows measured

1 For standard bibliographies on Soviet input-output. see Treml, Input-Output, 1973;
United Nations, Input-Output, 1972 ; —, Input-Output, 1967 ; —, Input-Output, 1964 ; and
Taskier. Input-Output, 1961.

2 Judy, “The Economists.” 1971, pp. 209-251 : Zauberman, ‘“The Rapprochement,” 1969,
pp. 1-21 ; and Leontief, ‘“The Decline,”” 1960, pp. 261-272.
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in current, i.e., 1959, purchasers’ prices. This table was later supple-
mented by employment data for each of the 83 sectors, measured in
both man-years and man-hours, and by a capital matrix showing the
distribution of 130 types of fixed productive capital assets used in
the 83 sectors.®

After the successful completion of the first two tables, input-output
techniques began to gain acceptance at a remarkably rapid pace. More
and more Soviet economists and statisticians working at a growing
number of institutions and organizations concentrated their attention
on theoretical and applied problems of input-output analysis. New
variants of input-output tables began to appear. Convinced of the im-
portance of regional differentials in material, labor, and capital input
coefficients, Academician Nemchinov led a group of researchers in
exploring the various aspects of regional and interregional tables.
Experimentation with planning input-output tables, i.e., static tables
prepared on the basis of projected input coefficients, also was under-
taken.*

Even a brief summary and a list of input-output tables prepared in
the U.S.S.R. since 1960 would be too long for this paper. Suffice it to
say that after the completion of the first two tables for 1959 and
through 1966 various Soviet agencies and organizations prepared 9
national planning tables, 13 regional planning tables, and 22 regional
ex post tables.®

In 1966, the most ambitious project to date was launched : construc-
tion of national ex post tables for 1966 in physical units (287 commodi-
ties) and in value terms (110 sectors). The table in value terms was
supplemented by employment and capital data. A novel aspect of the -
project was the simultaneous construction of input-output tables in
value terms for all 15 of the U.S.S.R.’s constituent republics, following
the same methodology and classification as the national table. The
national tables were completed in 1968,° and 12 of the republics have
completed their tables. At the present time, construction of ex post
input-output tables for 1972, both national and republic, is under way.

The record is quite impressive. Leaving aside for the moment the
question of the quality of Soviet input-output data, it can be said that
in terms of number of tables and quantity of independent input-output
statistics (i.e., data that would otherwise have not been available)
the Soviet Union probably ranks first in the world. The preparation
of these tables represents an investment of funds and specialists which
testifies to the government’s commitment to input-output techniques;

3 The ex post tables in value terms are the only ones for which fairly extensive amounts
of data have been published. In the case of the 1958 table a large block of transactions data
from the first quadrant was published in Nar. khoz. 60, pp. 103-151. Some sectors, such as
radioelectronics and other machinery, were completely omitted from the published data,
and some, such as ferrous and nonferrous metallurgy, were lumped together. No data on
outputs or value-added have been released. But all the omissions notwithstanding, the
amount of data released for the 1959 ex post table is greater than for any other national
table. Labor and capital matrixes, with similar omissions and aggregations, have been
?ug)lllshed, as have data on private and public consumption for the sectors in the flow
able. ’

¢ Treml], “Input-Output,” 1967, np. 68~1486.

5Treml, Gallik, Kostinsky, and Kruger, The Structure, 1972, pp. 12-15. Most of the
regional tables included in this count are for republics. Recent evidence indicates that
many tables covering smaller economie regions have been prepared or are nearing comple-
tion (see Abalakova and Razumovskaya, “Plenary,” 1972, pp. 464—468).

¢ The data for the 1966 national ex post table were published in Nar. khoz. 67, pp. 63—
117, in a format similar to that in which the 1959 data were published—a truncated version
of the transactions matrix with some omissions and some aggregations, and nothing on
output, final demand, or value added.
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this is particularly true since as a rule Soviet input-output tables are
more time-consuming and costlier than in the case of Western coun-
tries with better organized statistical systems.” ) )
The haphazard nature of the Soviet price system, with highly dif-
ferentiated taxes and numerous subsidies built into the values of the
transactions, makes all Soviet value data rather inaccurate. However,
in many other respects Soviet input-output tables are superior to typi-
cal Western tables. They contain a greater degree of detail in the final-
demand and value-added quadrants, and they are supplemented by

capital and labor matrixes, which are generally lacking in Western

tables. Despite being newcomers to the field, Soviet input-output spe-
cialists have also managed to complete their tables faster than their
Western counterparts. The 1959 and 1966 Soviet tables were ready in
about 2 years, while typically it takes up to 6 years to complete an
ex post table in Western countries,

At first glance, however, it appears that the effort devoted to the
construction of input-output tables in the U.S.S.R. is not commen-
surate with their utility to the State. True, the input-output tables,
particularly the 1959 and 1966 tables in value terms, have been used
for a variety of purposes: calculation and manipulation of prices,
analysis of the production functions of specific industries, studies of
different elements in value added, projections of the most effective
structure of capital investment, analysis of the labor and capital in-
. tensity of different products, measurement of the “full cost” of exports
and imports, structural analysis of the economy as a whole, and so
forth. However, with few exceptions these studies appear to have
remained on the periphery of the Soviet administrative, planning,
and management system, and there is little evidence that any of the
results were linked directly to the decision-making process.

From the very beginning, input-output analysis was viewed as the
most promising technique to first supplement and then replace entirely
the traditional methogs of planning.® However, contrary to the ex-
pectations of its proponents, direct use of input-output in Soviet plan-
ning has been anything but successful. The so-called planning tables
which followed the construction of the two 1959 tables were ultimately
labeled experimental and were not used.

After tﬁe completion of the 1966 input-output tables in 1968, the
Council of Ministers directed Gosplan (Gosudarstvennyy planovyy
komitet—State Planning Committee) to use these tables in preparing
the draft of the 1971-75 State plan,’ and this directive was reflected in
the official planning methodology published by Gosplan in 1969.%
Numerous statements have also been found to the effect that input-

71t came as a surprise to both Soviet statisticlans and Western ohservers when it was
discovered that despite its massive program of collecting and processing of industrial
statistics, the Central Statistical Administration (TsSU) did not have the data necessary
for the construction of input-output tables. Thus, in both 1959 and 1966 extensive and
ex?enslve sampling surveys had to be resorted to. The data for the final-demand and
value-added quadrants also could not be taken directly from the regular census statisties,
and thus, involved and elaborate recalculations were necessary. See Eydel’'man, Mezho-
traslevoy, 1966, pp. 85-184.

V. D. Belkin. one of the early proponents of input-output and mathematical technigues,
reported at a 1961 conference on a plan prepared by an institute of the Academy of Sclences
to Introduce input-output into the Soviet planning system. According to this plan, complete
integration of input-output techniques with planning was targeted for 1965. Belkin, “A
Plan,” 1961, p. 134.

¢ “In the U.S.S.R.,”” 1968, p. 84.

10 Gosplan SSSR, Metodicheskiye, 1969, pp. 574~609.
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output data were used in drafting the 1971-75 plan but there is no de-
scription of how this was done. The most specific reference is found in
a paper by a prominent Soviet statistician and TsSU (7Tsentral’noye
statisticheskoye wupravleniye—Central Statistical Administration)
functionary, A. Ya. Boyarskiy, who stated that “the preparation of
the 1971-1975 draft plan can be considered as the beginning of prac-
tical utilization of input-output tables in planning,” and that the data
from the 1966 table were used in solving some price formation prob-
lems and systems of labor remuneration as well as in elaboration of a
number of technical-economic problems.™ However, all these instruc-
tions and references notwithstanding, it does not appear that input-
output techniques have yet been integrated with other tools of central
planning. In a recent book, three leading Soviet mathematical econo-
mists have complained that mathematical technigues, and particularly
input-output aralysis, have not become an integral part of the planning
system ; that Gosplan assigns studies involving mathematical methods
to outside agencies, whereas its own planning staff continues to pre-
pare plans in accordance with long established methods; and that in-
put-output studies are conducted in the Economic Research Institute
or the Main Computer Center of Gosplan and not in Gosplan itself.”
An unsigned lead article in Gosplan’s official journal (such articles
usually 1mply policy statements by the top officials of Gosplan) also
stated that, in fact, input-output techniques have not been used directly
in actual planning.” Part of the explanation for the failure to integrate
input-output techniques into the mechanism of planning lies in the
resistance to change on the part of Gosplan, Gossnab (Gosudar-
stvenmyy komitet po material’no-tekhnicheskomu snabzheniyu—State
Committee for Supply), and other agencies.’* It would, however, be
misleading to place the entire blame on the bureaucratic planners’
preference for the status quo.

Given the basic principles of Soviet planning it is clear that input-
output tables and techniques, no matter how promising in some re-
spects, do not quite fit into existing planning methods. In the first
place, input-output tables are prepared in terms of commodities rather
than administratively defined establishments and ministries. Part of
the preparation of a Soviet input-output table is a time consuming ad-
justment of all transactions data from the “establishment” to the
“commodity” basis; this involves the removal of all products from
sectors for which these products are secondary or “nonsectoral” and
their addition to their “parent” sectors or those sectors where the
production of these products predominates. The extent of such “non-
sectoral” production is considerable; in the 1966 ex post table every
one of the 95 industrial sectors produced anywhere from 3 to 54 non-
sectoral products that had to be reallocated, and 10 percent of the gross
value of industrial output had to be removed and reallocated.” Thus,
the commodity-establishment adjustment is both methodologically
necessary and quantitatively important. However, although this ad-
justment makes an input-output table a more meaningful analytical

11 Boyarskiy and Simakova, “The Regression,” p. 49.

12 Aganbegyan et al., Sistema, 1972, p. 67.

13 “Planning.”” 1971, p. 9.

14 The low esteem in which innut-output technicues are held by Gossnab officials is well

documented in Schroeder. “The ‘Reform’ ” 1972, p. 100.
15 Fidler, “Toward,” 1969, pp. 36--37.
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tool, it also reduces the table’s usefulness to planning officials who must
deal with enterprises and ministries as they exist with their multi-
commodity output mix. '

A second problem is related to the Soviet planners’ preference for
using physical rather than value measures in constructing the plan.
The input-output tables in physical units constructed to date, whether
of the ex post or planning (ex ante) variety, have many shortcomings:
they do not cover the entire range of commodities produced or all of
the industrial output; the final-demand quadrant—so important for
planners—is far less detailed than in tables in value terms. Although
the need for constructing two input-output tables, one in physical
units and one in value terms, that are identical in format, commodity
classification, and definition of flows has been stressed since the early
sixties, the Soviet econometricians have not yet succeeded in this task.”

Perhaps an even more serious problem is the fact that a static input-
output table, i.e., a table that pertains to a given time period and where
labor, capital, and technology are treated as exogenously determined
parameters, has major limitations for planning purposes. In the last
5 years or so Soviet specialists have been working on dynamic input-
output tables with particular emphasis on linking the capital invest-
ment flows of period £ to the productive capacity of period ¢+ 1. Prob-
ably the most advanced such model is presently being tested at the
Economic Research Institute of Gosplan,” but apparently it is as far
regioved from the actual planning processes as are the ex post static
tables.

There are numerous other problems that reduce the usefulness of
input-output tables for planning purposes: the use of current pur-
chasers’ prices in input-output tables while planning is done in con-
stant producers’ prices; the problem of disaggregation, i.e., of going
from an input-output table which can at best show several hundred
products to the several thousand products for which detailed plans are
prepared; and many others too technical to discuss in this paper.'®
However, the failure to incorporate input-output techniques with
planning has apparently not dampened the enthusiasm of the pro-
ponents of inpnt-output analysis in the U.S.S.R., nor is there any evi-
dence that the government has any doubt as to the ultimate utility
of the new methods.*® _

Theoretical work is being continued and even expanded, and the
number of econometricians, planners, economists, and statisticians ad-
dressing themselves to specific theoretical and applied problems re-
lated to input-output analysis is growing, with the Institute of Eco-
nomics and Organization of Industrial Production of the Siberian
Division of the Academy of Sciences U.S.S.R., the Central Statistical
Administration of the U.S.S.R. and its affiliates in the republics, and

18 A combination value-physical input-output table for some 260 commodities for the
years 1971-75 is currentlv being prepared by various Gosplan affiliates {Kossov, “Intro-
duection,” 1971, p. 330). If successful, such a table would undoubtedly greatly facilitate
the adoptlion of input-output techniques in planning.

17 Klotsvog and Novichkov, “The Use.” 1971, p. 106.

1 For an excellent and comprehensive discussion of the problems and successes of imple-
menting traditional planning methods with input-output techniques see Ellman, Soviet,
1971, pp. 74-88 and 106-112.

19 At a symposium on Soviet statistics 20 years hence, several speakers, including the
director of the TsSU, V. Starovskiy, and his deputy. M. Eydel’man, predicted that in 20
years input-output techniques and models would dominate the field of national economic
statistics (Vasil’yev, *Symposium,’” 1968, pp. 66-77).
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the Economic Research Institute of Gosplan U.S.S.R. serving as cen-
ters for numerous projects. Input-output models and input-output
techniques are now interjected into the discussion and analysis of an
ever-widening range of problems: foreign trade, long-term projec-
tions, price formation, banking, and others. Time and space limita-
tions preclude a detailed assessment of Soviet theoretical advances in
the area of input-output analysis and related techniques. Western spe-
cialists seem to agree that the post-war Soviet “school” of mathemati-
cal economics has yet to produce anything new or particularly excit-
ing, and that by and large the advances made can be described as
catching up with the state of the art in Western econometrics.?’ None-
theless, viewed against the state of Soviet economic theory in the late
'ﬁ%iefi the progress over the last 12 years or so has been impressive
indeed. ~

There appears to be a number of reasons for the apparently wide-
spread support of input-output analysis in the U.S.S.R. First of all,
input-output tables provide a rich source of economic statistics that
are otherwise not available. Furthermore, these statistics are well-de-
fined, are processed in accordance with a standard methodology, and
present an internal consistency that is often lacking in general Soviet
economic statistics. In some areas input-output data have opened com-
pletely new avenues of research and analysis. For example, until the
appearance of input-output tables, analysis of personal consumption
was perforce restricted to the use of published retail trade data, which
fall far short of encompassing all personal consumption. Or, to give
another example, for an economist studying the structure of fixed capi-
tal, the standard statistical handbooks offer rather meager informa-
tion—a single value for total industrial capital and the percentage
distribution of this total among some 25 industries. By comparison,
the 1966 input-output table gives value data on fixed capital broken
down by 110 sectors and 30 types of assets.?

The support for the input-output approach can also be explained
by another factor that is more difficult to define but that may be even
more important. Input-output analysis, in conjunction with other
modern techniques such as linear programming, has acted as a sort
of catalyst in the slow and difficult process of transforming the Soviet
“command economy” into a more rational and efficient system of eco-
nomic planning and administration. It appears to have become one
of the primary vehicles for moving the economic and statistical pro-
fessions from the doldrums of the Sta'inist past with its paucity of
coherent economic statistics and its haphazard methodology of dogma-
controlled analysis. General equilibrium analysis, or any notion of
overall balancing of the economic system, was banned in Soviet the-
oretical and applied economics after Stalin’s condemnation of it in the
early thirties. Thus, in a sense the acceptance of input-output analysis

20This is also the opinion of Professor Clopner Almon as expressed in a paper on Soviet
input-output presented at the annual convention of the Southern Economic Association in
November 1972, and of Professor Richard Judy in a paper on Soviet computers and model
bgllglng read at the annual convention of the American Economic Association in December
T2.

2 The many regional tables are also of considerable utility in respect to Frovidlng analysts
with data that are significantly better or otherwise unavailable. Most of the regional and
republican statistical handbooks published in the U.S.S.R. offer less coverage and less
detail. For some examples of the utilization of regional input-output data, see Ellman,
Soviet, 1971, pp. 107-108. ’
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represents a return to the mainstream of contemporary economic
thought. :

Input-output tables viewed as models of the national economy have
been instrumental in posing a number of issues which challenged the
traditional “dogmatic” economics of the Soviet past. One such issue
of great significance to Soviet economic thinking is the starting point
in planning. The traditional method called for planning the gross
outputs of various branches, with national income being relegated to
a relatively minor position in the plan. Input-output techniques stim-
ulated thinking along the lines of planning a feasible (in terms of
real constraints) mix of final product, or national income, the mag-
nitudes of which become the determinants of the gross output targets.
The nebulous dichotomy of the Marxian producer and consumer goods
categories, the equilibrating role of prices, the notion of scarcity-dic-

“tated “trade-offs” of final goods and services, the misallocative effects
of turnover taxes differentiated by products and consumers, and many
other issues have been surfaced in the general frame of reference of
input-output techniques, which thus have become an educational tool
in the process of transforming the Soviet economic system into a more
efficient one.

Despite the setbacks experienced by the so-called Kosygin reforms
of 1965, the reform movement in the U.S.S.R. is by no means dead,
and, as in the past, Soviet economists, particularly the mathematically-
oriented economists, are among the most vocal advocates of change.
To them, the blame for the failure in integrating input-output tech-
niques with the traditional tools of planning lies squarely on the
planning agencies. Thus, when the dean of Soviet mathematical econ-
omists and scientific secretary of the Economic Division of the Acad-
emy of Sciences U.S.S.R. Academician N. P. Fedorenko, recently
stressed the “need for a most serious restructuring (“perestroyka’)
of Gosplan and other planning agencies” in a major book on plan-
ing, he was speaking for the majority of Soviet economists.?* As these
reforms and changes in planning and administrative methods are im-
plemented, input-output techniques—judging from the enthusiastic
support given to them by the economic profession—will move from
the periphery to a more prominent place in economic analysis and
control.

III. Tae ReconsTRUCTED 1959 AND 1966 TABLES

As noted above, both the 1959 and 1966 Soviet ex post input-output
tables in value terms 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 categories of “final” or end users; and a value-added
quadrant, which shows depreciation and factor payments (labor in-

. come, profits, taxes) originating in each of the producing sectors. The
flows in these tables are measured in current purchasers’ prices of the

22 Fedorenko. Problemy, 1972, p. 33.

23 Conventionally, the format of the interindustry quadrant 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 study are usually referred to as 55-sector tables.
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respective years, 1.e., the prices paid by the purchasers of the products,
including transportation and distribution charges and excise (turn-
over) 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 rep-
resented in the interindustry quadrant. With few exceptions, all serv-
ices 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 serving
production, various trade and distribution activities, and equipment
repair services—are deemed to add to the value of material goods and
areshown in the interindustry quadrant.

Since all transactions in the tables are given in terms of purchasers’
prices, which include transportation and distribution costs, the entire
output of the transportation and trade sectors is distributed within
the interindustry quadrant and the entries for these sectors in the final-
demand quadrant are zero. On the other hand, all construction activi-
ties are by definition considered as contributing only to the investment
category of final demand, and the first-quadrant entries for the con-
struction sector are all zero.

The sectors in Soviet input-output tables are supposed to be “pure,”
i.e., each sector reflects the production of only those commodities that
come within its defined scope. Since in practice the enterprises in-
cluded 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 the tables (outputs and inputs) have been adjusted 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 asa column in the final-demand quadrant.
Imports, however, are not separated into competing and noncom-
peting categories or into imports used in production and imports going
directly 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 a single row in the third quadrant, i.e., as if they were
purchased by the industry producing the same products domestically
and were distributed with that industry’s output; no imports are
shown separately in final demand. In the reconstructed 1959 and 1966
tables presented with this study, neither exports nor imports are
separately identified (for lack of the proper data). They are incor-
porated in the “other final demand” column of the second quadrant
as an export-import balance, i.e., exports minus imports.

Since neither the 1959 nor the 1966 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
for each table are:

1. A truncated version of the inferindustry quadrant, with
some sectors omitted and others aggregated ; 2°

24 The problems and methods of this “commodity-establishment” adinstment are discussed
in detail in Treml, Gallik, Kostinsky, and Kruger, The Structure, 1972, pp. 123-146.
% Nar. khoz. 67, pp. 63—-111, and Nar. khoz. 60, pp. 103—143.
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9. A small group of selected material input coefficients ; ¢

3. A matrix of “embodied” labor corresponding to the published
version of the interindustry quadrant and giving the interindus-
try flows in terms of man-years of labor;*

4. Some fixed capital stock data: capital-output coefficients only
for the 1959 table,?® and both coefficients and stock values for
1966;

5. Private and public consumption by input-output sectors for
1959-1963.3°

Space constraints make it impossible to describe all the details of
the reconstruction in this paper. As an indication of the extent of the
reconstruction process, for each table it was necessary to estimate some
600-700 entries, or about 20 percent of the total number in the table.
A brief summary of the major steps in the reconstruction is all that
can be given here.®

The most important element in the reconstruction precess 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 major step in the reconstruction was estimation of the flows
omitted from the published version of the interindustry quadrant.
This was accomplished by first constructing an aggregated 18-sector
table representing major industry groups and estimating the flows
between 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.

In the final-demand quadrant, private and public consumption for
the 1959 table were published, as noted above. For the 1966 table,
these values were estimated by projecting the published 195963
data in conjunction with data on sales in retail trade. The third cate-
gory in the final-demand quadrant (“other final demand”) was cal-
culated as a residual.

In the value-added quadrant, depreciation payments were estimated
by applying rates published in various sources to the estimated or
published values of capital stock in each sector. Wage payments were
also derived by applying published wage rates to employment esti-
mates. The third row in this quadrant (“other net income”) is also a
residual.

Employment was estimated by multiplying the GVO’s by labor
input coefficients calculated from the published labor flow and ruble

2 Nar. khoz. 67, pp. 113-117, and Nar. khoz. 60, pp. 145-151.

=7 Nar. khoz. 68, pp. 73-121, and Nar. khoz. 61, pp. 77-117.

3 “Riyed.” 1966, pp. 87-95.

® Nar. khoz. 69, pp. 47-61. and Nar. khoz. 68, pp. 51-T1.

30 Nar, khoz, 64, pp. 579-585.

31 The detalls of the reconstruction of the 1959 tables are ziven in Treml, The 1959, 1964 ;
, *The 1959,” 1966. pn. 257-270; and . Gallik, and Kostinsky, The Recon-
%r;t;ted, 1969. Those for the 1966 table are given in —, —, —, and Kruger, The Structure,

26-150 O - 74 - 18
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flow matrixes. Fixed capital values were published for the 1966 table;
they were estimated for the 1959 table by applying published capital
input coeffiicents to the GVO’s.

Although condensed in comparison with the original Soviet tables,
the reconstructed 1959 and 1966 tables presented in this paper 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 t