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DIMENSIONS OF SOVIET ECONOMIC POWER

MONDAY, DECEMBER 10, 1962

CONGRESS OF THE UNITED STATES,
JOINT ECONOMIC COMMITrEE,

Washington, D.C.
The joint committee met, pursuant to notice, at 2:15 p.m., in room

AE-1, U.S. Capitol Building, Hon. Henry S. Reuss (acting chairman)
presiding.

Present: Representatives Reuss, Boggs, Curtis, and Widnall.
Also present: Wm. Summers Jolmson, executive director, and

John R. Stark, clerk.
Representative REUSS. The Joint Economic Committee will come to

order.
Chairman Patman unfortunately has been called away by the sud-

den illness of his mother, and he has asked me to take over the chair
in his stead.

I would like to record to show the deep gratitude of the committee to
ihe 24 authors of the study papers which are included in the joint
committee print. All these papers have been prepared at our invita-
tion, and we are very grateful to the authors, because they have given
of their time without compensation.

So far, from the comments we have heard from experts on the
dimensions of Soviet economic power, these study papers comprise
the most complete and authoritative study of the Soviet economy that
has yet been made, outside of the Soviet Union itself.

We would like to give a special word of appreciation to Mr. Leon
Herman, senior specialist of the Legislative Reference Service of
the Library of Congress. Mr. Herman conceived the format of the
study and has been technical director of the project.

I would like to stress that the purpose of the study has not been to
attempt to prove any preconceived conclusion, but to bring together
the best information that we can from American experts on the subject
of the Soviet economy.

We are very honored this afternoon that our first witness is Mr.
Paul G. Hoffman, who is Managing Director of the United Nations
Special Fund, a responsibility that puts him into very close contact
with the developing nations of the world.

Mr. Hoffman has had a long and distinguished career at Studebaker-
Packard, at the Marshall plan, where I had the honor of working with
him and under him, as trustee of the Ford Foundation, chairman of
the board of the Committee for Economic Development, and chairman
of the Fund for the Republic.
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DIMENSIONS OF SOVIET ECONOMIC POWER

He is the recipient of the Freedom House Award some years ago,
and is the author of a number of books, including one just published
on the problem of the developing nations.

With him is Mr. Philip Dean, of the United Nations office in this
city.

Mr. Hoffman, we are honored to have you with us today.
You have a prepared statement, I understand.
Will you proceed in your own way?

STATEMENT OF PAUL G. HOFFMAN, MANAGING DIRECTOR OF THE
UNITED NATIONS SPECIAL FUND; ACCOMPANIED BY PHILIP
DEAN, UNITED NATIONS OFFICE, WASHINGTON, D.C.

Mr. HOFFMAN. Mr. Chairman, first of all I would say I am some-
what embarrassed because, as I understand the situation, this commit-
tee, at its present session, is concerned with the dimensions of Soviet
economic power. And I have been advised that it would be particu-
larly interested in my appraisal of the competitive situation of the
United States vis-a-vis the Soviet Union in the underdeveloped coun-
tries and in any changes in the reactions and attitudes of the nations
concerned.

Unfortunately, I cannot offer such an appraisal because, as an inter-
national civil servant, it would be inappropriate for me to comment on
the economic policy of any specific country or on the competitive situ-
ation between two countries.

However, I understand that the committee would also be interested
in my views on the question of using economic assistance to the less-
developed countries for political purposes. Or rather, should I say the
atempt to so use economic assistance.

On this question, I am able to speak freely as it concerns the motiva-
tions and import of that assistance as it affects all countries.

It is my strong view that economic aid used as an instrumentality for
the attainment of short-range political goals is of dubious value for
two reasons.

First, I do not believe that the acceptance of economic aid by an
underdeveloped country offers the slightest assurance that it will
accept the political ideology, forms, and associations of the country
extending the aid. In fact, where attempts have been made to use aid
as a political tool, short range, the recipient countries react with dis-
taste and frequently have moved in the opposite direction from that
desired by the donor country.

Second, at~tempts to use aid politically result in political rather than
economic judgments on requests for economic assistance. As a conse-
quence, hundreds of millions of dollars have been wasted on unsound
projects.

May I suggest that the question of whether economic aid should be
extended to a given underdeveloped country should be determined
solely on the basis of whether such support is in the national interest
of the donor country. If it is in that national interest, the selection of
programs or projects to be supported should in turn be determined
solely by the contribution the program or projects will make to the
development of the recipient country.

2



DIMENSIONS OF SOVIET ECONOMIC POWER 3

Further, the channel through which the aid should be given-that is,
bilateral or multilateral-should be selected on the basis of the channel
which would deliver the most development per dollar.

There is no activity of which I have knowledge in which there is
greater need for this sound, businesslike practice than economic aid
programs.

Mr. Chairman, I hope that nothing I have said gives the impres-
sion that I am opposed to assistance to the less-developed countries.
Quite the contrary. I believe that our national interest and the na-
tional interest of all industrially advanced countries calls for a rapid
acceleration in the pace of world economic growth, particularly
through increasing consumption and production in the underdeveloped
world. This is true for the United States, which has the highest in-
come per person of any country in the world. It is even more urgently
true for the really poor countries. The task of expanding economic
activity in those countries is of desperate urgency.

Over 100 low-income countries of this globe are, by any standard,
abysmally poor. The people of these countries are in active, some-
times explosive, revolt against the conditions under which they have
been living. They are determined not to accept poverty, illiteracy,
chronic ill health, and despair as their way of life. They number more
than 1,300 million human souls. They are involved in what has been
called the revolution of rising expectations, which today could be
more aptly called the revolution of rising demands. Their preoccupa-
tion is with the conquest of poverty, the preservation of identity, and
the avoidance of political subservience.

There are, of course, profound moral reasons why we should be
concerned with the plight of these people. I need not dwell on these.
There are also compelling political reasons which justify our concern,
and good commercial reasons as well.

The political reasons can be set forth by the asking of one question:
How many more Cubas and Congos can we afford?

People, when unable to escape poverty they know is unnecessary,
become dangerous. Their circumstances, in turn, create international
hazards of the gravest import.

My acquaintance with the leaders of most of these countries, even
those of the youngest countries, has convinced me that they-that is,
the leaders-are seeking the course of moderation. Some are doing
this in the face of tremendous pressures for drastic action. But they
know that violent revolution cannot solve their basic social problems,
achieve economic growth or insure political freedom. They appeal
for help in eliminating the need for violent change by replacing it with
more highly dynamic evolution.

Time is already very short for giving effective aid of this kind.
But we must get on with the job, or be prepared to pay the much
heavier cost of our failure to do so.

As for the business reasons justifying our concern with these peo-
ple, in the long view the 100 underdeveloped nations are the great
new economic frontier.

If the per capita incomes in these countries were to be lifted in the
1960's by only 2½/2 percent a year, there would be a substantial increase
in exports to these countries from the industrially advanced world.
Those exports, which totaled $164 billion for the 10 years 1950-60,
would then reach, at a moderate estimate, $350 billion for 1960-70.
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For the United States-assuming it retains as its current share of
international trade-such an increase would mean by 1970 some $8.5
billion in additional exports every year.

An equivalent of more than 4.5 million jobs in the United States now
depends on foreign trade. Of these, more than 1.75 million jobs de-
pend on U.S. exports to the underdeveloped areas of the world. By
1970 this number could well increase to the equivalent of more than
2.75 million full-time jobs.

May I conclude by saying that out of my experience in administer-
ing foreign aid programs, I hold several convictions:

(1) That the most successful aid programs are those where the
donor and recipient countries work together as partners with the
recipient country the senior partner. External aid has a vital but
limited role. It is only effective in those situations where the people
of a country are determined to help themselves.

(2) That attempts to get specific credit for assistance given are
certain to fail. On the other hand, aid extended effectively with the
sole objective of speeding development often as a byproduct wins fast
friends.

(3) That the maximum benefits from aid programs can be attained
only through a coordination of all programs-those from national
governments, international organizations, foundations, churches, and
private individuals. This can be brought about only if the attitude
of all donor groups is cooperative rather than competitive. So much
assistance is needed, and the resources available are so slender, that
the waste which unavoidably results from competition should be
avoided.

(4) Finally, all nations should be encouraged to contribute gen-
erously. Why? Because as I have indicated, morally we caimot
escape concern; politically the seething unrest demands it; economi-
cally we will gain from it. Perhaps the bluntest and most accurate
answer to why we should be concerned is that we must if we are to
survive.

Thank you, Mr. Chairman.
Representative REUSS. Thank you, Mr. Hoffman. Your very inter-

esting and helpful statement raises a number of questions which Mr.
Curtis, Mr. Widnall, and I may want to ask about. I note you give
as your own personal observation that, for the hundred-odd under-
developed nations, the great majority of the leaders of those nations
are seeking what you call a course of moderation.

I would like to ask you if you have a judgment, from your personal
observation, as to whether these developing nations are acquiring the
capacity to govern themselves.

Mr. HOFFMAN. That is a rather general question.
Representative REUSS. Well, I made it general because obviously I

do not want to embarrass you by asking what you think of this country
or that country.

Mr. HOFFMAN. Yes, I appreciate that.
I think that in a surprising percentage of cases, these new countries

have very dedicated and competent leaders. Much more so than one
might expect, knowing that many of the countries really are in a
very primitive stage.
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Representative REuss. I notice you made the point that external
aid is only effective in those situations where the people of a country
are determined to help themselves.

I take it that you make that point in conjunction with another
central thesis of your presentation here this afternoon, which is that
political motivations for aid are not ordinarily likely to be successful.

Mr. HOFFMAN. I make that point very vigorously, I hope.
I think that it is essential, before aid is extended, that you have the

right psychological situation in the country about to receive the aid.
I know that there is quite a little thinking here and there on the part

of some of the new, emerging countries that they are entitled to a great
deal of external help, and I think they are inclined to overestimate
what external aid (as such) can do for them.

I have found, for example, in dealing with many countries, that
they are very apt to say, because, perhaps, of my old association.
"What we need is a Marshall plan for Asia" or a Marshall plan for
Africa, or a Marshall plan for Central America or Latin America.

At that point I state that I think the Marshall plan today is being
given too much credit for the recovery of Western Europe, because iw
the year of the most massive American aid, which was 1949, we poured-
some $5 billion of American goods into the Marshall plan countries,
it was a vital contribution, and they could not have achieved a recovery
without it. At the same time, in that same year, the gross national
product of the Marshall plan countries was $125 billion, which means
our material aid was 4 percent. As far as human effort is concerned,
at least 99 percent plus of the human effort that went into the recovery
of Western Europe was put in by the Europeans.

Now, what we say is that there is actually nothing external aid can
do for you, until you are willing to put forward a very tough effort,
make genuine sacrifices, and do this under dedicated leadership-only
then is external aid of value.

Don't misunderstand me.
In most of these situations, you find something very similar to the

postwar conditions in Europe.
Europe could not have recovered, in my opinion, without American

aid.
In much the same way these low-income countries cannot develop

speedily without external aid. But the external aid has to be con-
sidered as supplementary to the effort of the people themselves.

Representative RErss. It is sometimes said in connection with our
own U.S. bilateral aid program that aid should be given to a country
which does not show any great determination to help itself, for polit-
ical reasons-this, in a given case, and I will not mention the name of
any specific country, it sometimes is suggested that, because a ruler
wants a superhighway, or jet aircraft, or some other status symbol,
that this should be given in the particular case, because otherwise the
country may go Communist.

What do you think of the reasoning in such a hypothetical case?
Mr. HOFFMAN. The case is not too hypothetical, for one thing.
I would say this. That I do not think I should comment onl the

wisdom of political bribery. What I object to is calling political
bribery economic aid. They are two different things entirely.

I do not think the record shows it works very often.

5
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Representative REuss. Thank you.
Mr. Curtis, do you have any questions?
Representative CuRrIS. It is a real pleasure to have you here, Mr.

Hoffman.
Mr. HOFFMAN. Thank you.
Representative CuEms. I am going to take this opportunity to edu-

cate myself on something that I should have looked up.
The Marshall plan originally contemplated the expenditure of how

many billions of dollars-do you recall?
Mr. HOFFMAN. I happen to be able to answer that question, because

I was quite involved. The estimate-and I might be a billion off on
this-the first estimate came to us from the European committee,
headed by Oliver Franks. It was, I think, either $26 billion or $27
billion.

Then the Harriman Committee, of which I happened to be a mem-
ber, went over those figures, and we reduced the cost to $17 billion.

I think this is rather interesting, because our estimate was that with
the expenditure of $17 billion of American aid the European economy
could be restored, both industrially and agriculturally, to its prewar
levels, the 1938 levels.

Well, I was with the program 2½/2 years, and at the end of 21/2
years, the European economy had not only recovered, but had by
that time moved ahead 40 percent in industrial output and 20 percent
in agricultural output. The total cost had been at that time under
$10 billion.

Now, the natural question asked is why the European economists,
who were very brilliant people, and the American group, were so far
off in their estimates as to the amount of aid required. And I think
the answer lies in a very simple thing-that you cannot put calipers
on the human spirit.

In other words, the factor that was never taken into account was
what hope would do to a people.

The figures in 1946-47 were accurate figures, but they were the
figures of production that resulted from a situation in which the
people of Europe had gotten completely discouraged. And the minute
you put hope back in, it changed it.

Representative CuRTis. We ended up actually spending
Mr. HOFFMAN. About $12 billion.
Representative CuRas. About $12 billion.
Mr. HOFFMAN. Yes.
Representative CURTis. I had in my mind-and I do not know

where I heard it-that we had originally contemplated around $14
or $15 billion, but that we did not actually use the full amount.
Then, that is true-we were below that figure.

Mr. HOFFMAN. $17 billion was the figure.
Representative CuJTIS. Yes-and ended up with $12 billion. Was

this originally contemplated over a 5-year period?
Mr. HOFFMAN. Four years.
Representative CunTIS. A 4-year program.
I wanted to get that information.
Now, I have always looked upon the Marshall plan as an example

of a successful program. And that is what led me to ask these ques-
tions-because near the close of your brief remarks you list the fea-
tures that are necessary to have a successful program.

6
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I have had a little difficulty trying to find other programs that have
been successful. There has been enough comment upon those which
have been unsuccessful and I wonder if you can give us examples of
other successful ones, on a much smaller scale, of course.

Mr. HOFFmAN. Well, I think in the first place we should recognize
the difference between a recovery program and a development pro-
gram.

Representative CtRris. Which we are talking about here.
Mr. HOFFMAN. Yes. In other words, a recovery program was

merely creating the conditions under which skilled people could go
back to work.

In the case of development, in many cases, not all-you have some
countries that are very poor but where you do have people who are
very advanced from the standpoint of education-but for the most
part, you have the problem of really transforming societies.

In other words, these are very primitive societies, and before they
can develop economically, the society has to be partially or completely
transformed.

Now, you asked about successes-there are some. But there are cer-
tain basic conditions, including psychological conditions, that have to
be met before a country can advance.

I have already spoken of one or two of those. But there are more.
Sometimes they go back into tribal customs that you have to get

changed before you can develop.
You also have the social structure of a country. I do not think it

avails to go into a country with a great deal of external aid, where the
social structure of the country is such that all that aid will merely
go to make a few rich people richer.

So you have got to take into account the social structure; does that
need changing?

You have to take into account the political structure.
So I merely say this is a very complex process.
But there are some countries who, with a little help, are making

progress. I think Mexico is getting very close to a breakthrough. A
very special situation is Puerto Rico, but Puerto Rico has made
remarkable strides.

I have great hopes for Colombia.
As a matter of fact, that is as far as I want to go.
But there are 20 countries out of the hundred where I think condi-

tions are such that, if we have external aid properly applied, the
internal situations are such that those countries can move from a situa-
tion where their people are living in poverty to where they are living
in reasonable comfort in about 10 years.

Representative CURTIS. The reason I ask this is because, 3 or 4 years
ago, during our foreign aid debate in the House, I asked the Foreign
Affairs Committee members what guidelines they used to determine
whether a program had been successful. And then, because there
were no answers, I made a few suggestions of my own. One, of course,
was to see whether there had been an increase in per capita GNP of
the countries to whom we had given aid. I put these countries on a
list, and admittedly the gross national product statistics are pretty
much "guesstimates" in those countries-but I put in a series of statis-
tics, and it indicated that in many instances the per capita GNP had
been going down.

7
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I do think that maybe we might get some criteria together on this
score.

One of our Russian studies that we are going to go into points out
that after the claims of a 5-year advancement in Russia the author
could not be sure himself whether there had been any advancement,
visible advancement, in housing and health and things of that nature.

I think if we could develop some criteria here, it might be bene-
ficial.

Mr. HoFFMrAN. Yes; it certainly would be.
The great difficulty, I might say, is getting reliable statistics from

these less developed countries. The best you can hope for is really
intelligent guesses as to what is going on.

Now, I brought together a group of economists and asked them
what had developed in the way of increased income per person in
the countries, these 100 countries I am speaking of, from 1950 to
1960. And their best guess was that there had been about 1 percent
a year, of about a 10-percent increase in the incomes during that period
of the whole group of countries.

Representative CURrIS. You say this is in the form of a study that
might be available?

Mr. HOFFMAN. This is not in the form of a study. I would not
dignify it in that way. But it is the best guess that could be made
by economists that I have learned to have confidence in.

Now, the one thing I want to say, quickly, is that you have to be
careful when you talk about dollar figures of income in the less de-
veloped countries. The figure that is used, generally, is that income
per person in 1950 in these 100 countries to which I referred earlier
was, on an average, about $90 per person. This does not mean what
it seems to mean.

For example, in India, a rupee, which is worth about 20 cents,
would do almost as much to sustain life, because it is a different pat-
tern of life, as a dollar will do in America.

So I think we are apt to be confused somewhat by dollar figures.
Percentages give a more accurate standard of comparison.

In other words, I think there was actually a 10-percent improve-
ment in the personal incomes of, at that time, about 1,200 million
people, increased by 200 million in 10 years-population explosion
is, of course, one of the problems. A country with a greatly increas-
ing population has to run hard to stand still. But I think the goal
we are seeking in the U.N. development decade is a modest goal. It
is a 25-percent increase in personal incomes in the decade, in the
1960's. This, I think, is attainable.

Representative CURTls. Thank you very much.
Representative REuss. Mr. Widnall?
Representative WIDNALL. Mr. Hoffman, I apologize for not being

able to be here sooner to hear your testimony.
I can just think of a couple of questions I would like to ask.
I must admit I have not had a chance yet to read all the way through

your statement.
In the past, in our oversea program, would you care to comment on

whether or not the program itself has been conceived by us or by the
donee country? By that-I have had the feeling, many times, our aid
has been wasted because we have thought of something that was good

8
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for some country, where the country itself was not particularly inter-
ested in it.

Mr. HOFFMAN. Well, Mr. Widnall, I would like to say that you have
hit on something that I believe to be wholly true. I have said it for
years. That is, that technical know-how cannot be exported; it can
only be imported. And the same thing applies to all forms of aid.
Unless the countries themselves are prepared to make use of it, and
want it, any attempt to sell a program to these countries is bound to
result in waste.

There is one point that I would like to make, and it has to do with
this difference between a recovery program and a development pro-
gram. And in this I may be raising some slight question as to
Congress-congressional action.

In the recovery program in Western Europe we were given 4 years
to do the job. That is a recovery program. A recovery program is a
very simple program.

The development program has been on a year-to-year basis.
And I will say this your problem here can be stated, I think, in a

somewhat oversimplified way.
I would say that at least 90 out of the 100 countries that we are

working with today, possess the physical resources to insure a decent
living for the people, provided these resources are properly exploited.
It is possible, I think, in a 10-year period to ascertain effectively what
physical resources countries have, and also make plans to exploit
them. But they can be exploited only by people. And this is where
the real job comes in.

The human resources also are potentially there potentially. The
capacity to absorb training is present in people everywhere. That
has been proven so often that it should not be a matter of any
argument.

But this is not a 10-year job; this is a 40-year job-at least 40 years
before we can say that the people of these countries are educated to
a point where they can make effective use of the resources that are
present.

This, to me, is an illuminating statistic. It was developed by Dr.
Harbison at Princeton.

As I said earlier, the problem in many of these societies calls almost
for transforming the society. This, in its turn, calls for leadership of
a high order.

I think we would all agree that for this kind of leadership, educa-
tion is necessary. In other words, 12 years of schooling, as an example.

In America, 280 people out of every 1,000 have had 12 years of
schooling; in some of the countries we are working in, 1 out of a
thousand.

So you have the process of starting in, you might say. from the
ground, working up, and giving people education.

The great task ahead lies in the educational field.
Representative WIDNALL. Well, Mr. Hoffman, do you find that some

of the countries, especially some of the newly developed countries,
that they are reaching too far too fast, and that they, as a sign of
prestige, would like to have a nuclear generator, while they are not
paying attention to the essentials which could be more beneficial to
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the country mn building them up, where we could be more helpful to
them than by selling them a nuclear generator?2

Mr. HOFFMAN. I can give you a hopeful answer to that-because
when I first got interested in this problem, which was 1956, when I
was a delegate from the United States to the United Nations, I found
many of the delegates in the least developed countries had in mind two
great projects for their countries. One was a steel mill, and the other
an international airline.

This has all changed.
In the case of, I would say, 9 out of 10 of these countries, you have a

pretty solid look on the part of the leaders that are emerging. The
quality of leadership in these countries is really beyond what one could
hope for. You find in the newest countries that usually the layer is
thin, but there are very excellent leaders. And they know the score.
And they know that while sooner or later they have to industrialize in
order to enjoy a higher standard of living, their first problem is that
of making better use of their land and water.

Another statistic that might interest you is this.
Many factors enter into this-the size of the farm and other things-

that would throw off the statistics. But it is an interesting statistic
and basic. And that is that the North American farmer produces in
any given year 10 times as much as his Asian counterpart and 25 times
as much as his African counterpart.

They recognize today the first thing to do is to feed the people well.
The land is there, the water is there. What they generally need is
better fertilizer, better farming methods.

We have found a great interest in the establishment of agricultural
institutes, for example. These are useful. They are terribly im-
portant, because rural life has to be made more attractive in these less
developed countries in order to keep the population from just drifting
into the cities and urban areas and creating new slums.

Representative WIDNALL. What do you feel, then, is the greatest
contribution you can make toward the stability of the government in
these newly developed countries, where you have such a thin layer of
leadership, and where it has to filter down and probably they are
worried about their own stability, while they are trying to attack
things on a major scale to bring into the country some real develop-
ment?

Mr. HOFFMAN. Well, I think in many of these new countries the
first step that has to be taken is really to provide them with people who
can train people how to run a government. This means international
civil servants. In some cases the old colonial servants are usable. But
in most cases the countries want an international civil servant.

I think there is a very small Opex (provision of operational execu-
tive and administrative personnel) program, we have in the United
Nations, which supplies a very real need.

Representative REuSS. What was that name?
Mr. HOFFMAN. Opex. Don't ask me what it stands for-I don't

know. But it is just the Opex program.
But alongside that, you simply, as rapidly as possible, should estab-

lish institutes of public administration, so you can train people in the
lower branches o government.

10
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In other words, you have to give, I should say, high priority to in-
stitutions within the country that will make possible modern govern-
ment. This is something we put a great deal of stress on, and I think,
generally speaking, this is one area where the countries much prefer
to have assistance come from international rather than from any na-
tional organization.

Representative WIDNALL. I have heard recently some criticism of
our program in some of the Latin American countries where it seems
to have concentrated on the physical, for instance, building a school-
house, while the Soviet people were taking the people out of the coun-
try and training them as teachers to come back and serve in the Ameri-
can schoolhouse.

Now, do you find any contrast in aid as between nations? Is it
fair to ask you that question-since you are connected with the United
Nations Special Fund?

Mr. HOFFMAN. It is fair to ask it; I would not dare answer it.
Representative WIDNALL. I am a little bit worried about that, by

way of criticism of our own approach, and whether or not we are on
the right track in doing that.

It seems to me that in the past our own country has emphasized
too much the physical, and I think this can be blamed on those in
politics, it can be blamed on those who are in industry and in labor,
who want to sell American products overseas; and there has been a
lot of concentration on what we can sell overseas, and a program to
do this-and building a schoolhouse might involve these products,
while teaching some teachers may not involve work and employment
up here to any extent.

Mr. HOFFMAN. Well, I would quite agree that in too many cases
too much attention has been given to physical buildings rather than
to people. In other words, it is the people that are important. You
can actually get along without a schoolhouse, you know, in Africa-
you can teach them under a tree, if you have to. The important thing
is teachers.

This might be of some interest to you.
In the Special Fund, its particular responsibility is assisting coun-

tries in finding out what physical resources they have, and then as-
sisting in the technical training of people, technical institutes of
various kinds, from college level down to just vocational schools.

When we went into Africa, we were very eager to establish certain
technical institutes, because it seemed to us these technicians were
very much required in order to bring about an improvement in the
standard of living.

The trouble was we could not find any high school graduates to
teach.

So what we had to do was take a step back, and we had to agree-
we got the Governing Council of the United Nations Special Fund
to agree to expand our terms, so that we could assist these countries
in establishing institutes for the training of trainers of high school
teachers. And we have eight of those underway now. Because you
first have to have some high school graduates before you can make
technicians out of them.

So the problem goes back a long way.

11
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Now, let me say this: This is a new business. It is an extremely
complicated business. And I do not think we should be too much
concerned about the mistakes we have made. We have made lots of
them. Everybody has made them. This is not just the United States.
Everybody has made mistakes-because this business of trying to help
a country speed its development, as I say, is a new business.

Looking back, I would say that our first mistake was this view that
We could export our know-how.

As I said earlier, you cannot export know-how; you can only import
it.

Then we thought that if we supplied technical know-how, plus
money, that would do the trick. We forgot that it is literally true
that the most important asset any country has is its people. We did
not think enough about people.

If we had started 10 years ago and put in a very substantial part
of what we had to offer in the way of assistance into training people,
we would be a lot further along than we are today.

Now, the important thing is not to repeat the mistakes of the past.
I do not intend to-I should not speak for the U.S. program. But

I think the U.S. program is now geared into a very substantial educa-
tional effort.

Representative WIDNALL. Thank you.
Representative RErrss. Thank you very much, Mr. Hoffman.
We appreciate your coming here, and we also appreciate your activi-

ties as an international civil servant.
Mr. HOFFMAN. Thank you for permitting me to come.
Representative REuss. And thank you, Mr. Dean.
Mr. DEAN. Thank you, sir.
Representative RE-uss. We will now hear from a panel of dis-

tinguished observers of Soviet economics. Will Mr. Eason, Mr.
Thorp, and Mr. Royster please come forward.

We are very happy to have you gentlemen with us. All of you have
had a particular opportunity to observe Soviet economics.

Dr. Eason, who is professor of economics at Princeton, spent the
last year doing economic research in Russia.

Mr. Vermont Royster was last summer a member of a 12-man team
sent on a tour of the Soviet Union by the American Society of News-
paper Editors.

Incidentally, was Harvey Chaletman, of the Milwaukee Journal,
a member of that group?

Mr. Roys=r. No, sir; he was not a member of that particular group.
But I believe he made a trip with another group on his own, if I
recall.

Representative REuss. We will first hear from Dr. Eason, of Prince-
ton University, who has a prepared statement.

Would you proceed in your own way, Dr. Eason.

STATEMENT OF DR. WARREN W. EASON, PROFESSOR OF ECONOMICS,
PRINCETON UNIVERSITY

Mr. EASON. Mr. Chairman, I should like to preface my remarks this
afternoon by commending highly the Joint Economic Committee for
conducting yet another review of Soviet and American economic per-
formance.
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The four-volume study and hearings that were published 3 years
ago have proven extremely useful to people with a wide variety of in-
terests in Soviet affairs. And I would expect the present publication
to suffer the same f ate.

I hope the committee will continue to keep abreast in this way of the
rapidly developing Soviet economic picture.

My own particular interest in this area concerns the problem of the
utilization of human resources in Soviet economic development.

I have received only some of the papers relevant to this interest, and
only last week, unfortunately, so that my remarks will have to be
particularly selective and tentative.

I should like to focus on the paper on "Employment in the U.S.S.R."
by Weitzman, Feshbach, and Kulchycka. But in general I will de-
velop my remarks within a fairly broad approach to the manpower
question.

I must apologize for the fact that I have not prepared my remarks
in writing in advance, but this also reflects the pressure of time.

The first thing I would like to say with respect to the paper on "Em-
ployment in the U.S.S.R." is to comment very favorably on the discus-
sion there of the problems of measurement and on the measures them-
selves presented. This part of the paper is extremely valuable.

The data provide us a major frame of reference for analysis,
although there is need, at least for me, to know a little more about how
some of the estimates were obtained. But this is a relatively minor
matter.

All in all, this paper, and the one on population, reflect how much
we have progressed with the help of Soviet publications since 1956
in our quantitative knowledge about Soviet manpower.

I am not going to discuss the measurement problem, even though
the paper deals quite a bit with this, or the problem of the statistics
themselves too much, but try to deal with the larger questions of trying
to understand exactly what these statistics mean in the fullest sense
of the word.

Now, if I would boil my observations down, I think they would
amount to two, really.

I might say that I am going to concentrate on the questions I have
about the paper, possibly even what might be called the critical re-
nmarks about the paper. But this should in no way be taken to be an
overall critical evaluation of the quality of the paper, which I find
very high. But I think by concentrating on the things that bother me
about it, we may sharpen our knowledge about the whole question
of human resources utilization in the Soviet economy.

Now, my first observation has to do with the use of words such as
that there is a scarcity of labor reserves or a paucity-I think that
was the word that was used-of labor reserves in the Soviet economy,
or has been in recent years, at least.

I think that the impression that this discussion gives in this paper,
and the use of these words in particular, while it certainly has some
meaning, certainly to me, I think that the impression that the paper
gives of scarcity or paucity of labor reserves is considerably exag-
gerated. And I will want to comment on what I mean by that in just
a moment.

92043-63 2
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The second observation that I would make is that the attempts of
the paper to draw conclusions about the problems of labor input in
the Soviet economy are weak, if not misleading, because they are
using a relatively narrow and quantitative concept of labor input.
And Twill develop what I mean by that critical observation in a
minute.

Let me turn first to this problem of the use of the notion that there
is a scarcity or a paucity of labor in the Soviet Union.

There is quite a bit of the paper devoted to this in one way or
another, and it seems to boil down to the following observation:

First-that there has been a slowdown, a temporary one, but never-
theless a significant slowdown, in the rate of growth of the able-bodied
population as a result of the entry of the war babies into the work
force.

Alongside this, the paper observes, focusing on the question of sup-
plying the economy with sufficient wage and salaried workers, or
workers and employees, as they are called, largely in the industrial
area-the paper points out that with respect to the 7-year plan, run-
ning from 1959 to 1965, that what was originally a prospective increase
of 12 million in the number of wage and salaried workers by 1965 was
recently increased to 22 million as the goal to be reached by 1965.

Against the background of this slowdown in the rate of increase of
the population of working ages, and effectively a doubling of the
requirements in wage and salaried workers during the 7-year plan, the
paper, in effect, asks where these people are coming from, saying that
additional sources of labor will have to be found.

Well, my first comment on this is that the statement that they make,
that additional sources of labor will have to be found, has the wrong
time dimension, because as I look at the statistics, whatever has hap-
pened here has already happened. The additional sources have been
found, some way or other.

I am not too sure, as I look at the statistics, something less than
thoroughly, just where they got the labor from. But it is a question
of the past-because the big problem that involves the relationship
between the slowdown in the rate of growth of the able-bodied popu-
lation, over against this 22 million increase in wage and salaried
workers, has effectively had its interaction already, through the year
1961.

Let me just mention a few of the figures in order to show you what
I have in mind.

Between 1959 and 1961-that is to say beginning with the yearly
average number of wage and salaried workers in 1958 to the yearly
average number in 1961-there has been already an increase of 11.5
million. That is essentially half of the increase that they project to
1965, in only 3 of the 7 years that go to 1965. Well, where did these
come from?

Well, 1.5 million, roughly, came simply by switching the producer
cooperative category into the wage and salaried category. This is
pointed out in the paper. But 2.8 million came as an increase in the
number of wage and salaried workers on state farms.

Now, this is an increase in wage and salaried workers, it is true.
But it is an increase in the number in agriculture and, therefore, does
not reflect the procurement of workers from agriculture and moving
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them into nonagricultural occupations but suggests merely a shifting
in some way of agricultural workers #rom one category to another.

So this is also outside of the problem of meeting this 22 million in-
crease somehow from other categories, one type or another.

And, finally, there is the fact of demobilization, which I am not too
familiar-the statistics of which I am not too familiar with. But
if a million or more are felt to be in this category, then something like
5 million or more of this 11 million increase in wage and salaried
workers between the yearly average of 1958 and the yearly average
of 1960 and 1961 has been accounted for in this way, in these special
ways that do not really, except in the matter of demobilization-but
that is a one-time thing-that do not really reflect a strain on other
sectors of the economy to supply the increase in wage and salaried
workers.

Now, this leaves to be explained, through 1961 a total of 6 million,
or about 2 million per year.

Now, that is still a sizable figure to be explained.
Where do they get these people from to increase the wage and sal-

aried workers to that point?
I cannot at the moment explain where they get these people from.
But my point is that this is a question of the past. And I think that

one recommendation I would make, both to my friends who wrote the
paper and also to myself, is that we have a closer look at the statistics
from 1958 to 1961 to see if we can figure out exactly where they got
these people from-study this thing much more closely.

In any event, by the time-and that, therefore, becomes something in
the past that we ought to look at-by the time the Soviets increase
their projection to 1965, from an increase of 12 million to an increase
of 22 million, this period I am talking about had already been passed.

Once that was passed, once they completed 1961 and reached a total
of-I forget-66 million wage and salaried workers, I think, in 1961,
then the question became how to reach by 1965-how to get another
10.5 million wage and salaried workers into-how to increase that
number by 10.5 million, or by 2.5 million per year in a period of 4
years, from the yearly average of 1961 to the yearly average of 1965-
2.5 million per year.

Well, now I address myself to the question that was posed in the
paper-where will these people come from?

Well, this is a different problem, because the situation is different.
In the first place, I wonder, since the number of state farm wage

and salaried workers has been increasing by a million per year in
the last 2 years, whether this will continue to increase. If it does,
and something like this would be consistent with the trend to switch
workers from collective farms into state farms, then, let us say, some-
thing like a million of the 2.5 million might be accounted for by a
switch of categories of this type, leaving 1.5 million to be acquired
elsewhere.

This 1.5 million is something to be reckoned with.
But already, as we move into 1962, we are past the period of signif-

icant slowdown in the rate of increase of the population of working
ages. We are now back to the point, according to the figures repro-
duced in this table (p. 628 of compendium), where the population of
working ages is increasing by a million or more per year.
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Well, with the population of working ages increasing by a million
or more per year, the possibility of acquiring this extra 1.5 million wage
and salaried workers is not a problem that is terribly serious, in my
view. It reflects a bit more of a strain, if all these figures make sense,
than they have been faced with in the past, but it is not something to
be terribly excited about.

This is, in other words, a more normal problem of distribution of
manpower and recruitment of manpower, and not one of significant
scarcity or paucity.

Now, to know whether these relationships that we are talking about
specifically with respect to this period, involving the slowdown, the
temporary slowdown in the population of working ages-whether the
Soviet Union is in fact going into a period of significant strain, quali-
tatively, in terms of numbers, I think the period that we are just pass-
ing through is not too helpful in this respect, and that we need to know,
from the Soviets, what their prospective demands will be for wage and
salaried workers beyond 1965. If we knew this, then we could have a
better picture of 'Whether the projected population increases will be
more or less sufficient to supply this, or whether there will be a signif-
icantly greater strain on the other sectors of the labor force to supply
labor in the wage and salaried workers sector.

So what I am saying here, then, is that I think that the paper has
provided us with a problem of strain in allocation which I simply do
not see to that degree, in any event.

Secondly, however, under this same heading, the paper, given its
need to somehow find these extra 22 million people, goes into the ques-
tion of the particular sources that will be used to fulfill these needs.

They touch upon the educational reform, which they feel is a result
which will really give very little in the way of extra manpower, and
I tend to agree with that-that wasn't the purpose of it, in my opinion.

They touch upon private subsidiary agriculture as being a limited
source for the wage and salaried workers sector. And I would agree-
except again for the possibility of transfer within agriculture to wage
and salaried work within agriculture, which would increase the num-
ber of wage and salaried workers but would keep these people in
agriculture.

Third, they talk about the problem of getting more women into the
labor force from the household. And they view this as a promising
possibility for supplying labor to other sectors.

I would tend to agree with this in the short run.
I think that the problem has been given sufficient attention that in

the short run women may be pushed, pulled, or otherwise encouraged
to go into the labor force in numbers involving hundreds of thousands.

But in the long run I think it is another matter.
And for all of the projections that Soviet manpower specialists

have made in this field-and some of them are quoted in the paper-
that look toward an increase of millions, from this source, out of the
households by 1980, the only thing that I can report is that when
one talks to a lot of Soviet manpower specialists in the Soviet Union
there is hardly what one would call a unanimity of opinion on this
subject. In other words, there is not unanimity of opinion on whether,
in the future, as the living standards rise, as women get more nurs-
eries in which to put their children, and as they get more washing
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machines and vacuum cleaners and things like that-whether they
will decide to stay home in greater numbers or go into the work force
in greater numbers.

You can get a good argument started on this any time among man-
power specialists, or among the women themselves, in the Soviet
Union.

And finally, the question of getting the workers from the farms
into agriculture-the paper also feels that this is not overly promising.

Well, if what I have to say about the interrelationship between
demand and supply is true, then it is not too much a problem-if
these sources are not particularly promising-because the projected
increases in the future will be met primarily out of the projected
increases in the population of working ages. And the need to attract
people from these other sectors, while the need is there, and the efforts
have to be made, this is a problem which-and that is my main con-
clusion-which is a good deal less than urgent, or it does not repre-
sent something significantly different from the problem that they have
faced all along.

In other words, I would say that in the past, for the last 30 years,
the Soviets have been operating in an econom which is characterized
by a certain amount of labor abundance. This situation is chang-
ing, it is true. It is changing under the process of economic develop-
ment as the natural course of economic development. But that there
has somehow developed a strain of intensive and significant dimen-
sions suddenly, and one that they are dealing with in quantitative
terms-it is this particular observation that I am not prepared to go
along with.

Secondly, I would like to comment briefly on the question of man-
power trends and labor policy.

Now, against this relationship that they pose between the 22 mil-
lion increase and the lack of sources to supply this increase, they talk
about the apparent paucity of manpower reserves on the eve of the
7-year plan, and they make the comment that the male labor pool was
apparently exhausted. And they say that the inauguration of the
7-year plan carried no official elaboration of any new labor policies.

"Never has there been any public admission of labor difficulties'"-
is a quotation from page 628 of the compendium.

Now, I should like to ask a question as to exactly what they mean
by the fact that there have not been any new labor policies or any
public admission of labor difficulties.

And I simply then put that question on the table and hope that we
can perhaps turn our attention to it.

The difficulty that I see here may be a limitation of the notion of
what is meant by labor input-and the fact that it is limited in this
paper to the quantitative dimensions.

In the quantitative dimensions alone, numbers of people and so
on-one can ask what labor policies would they expect? It would
have to be something, I suppose, in the direction of conscription, or
their retention on jobs, or forced labor, or something like that, since
the percentage of people in the labor force, as they note in the paper,
are already very high.

But labor policies there have certainly been. And many of these
labor policies, I think, have been a result of the recognition of this
tightening up of the labor market situation.

'A
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But in order to realize the relevance of these labor policies, one has
to realize that labor input has not one quantitative dimension, but
essentially four dimensions.

There is the quantitative one in terms of people and hours.
There is the qualitative one in terms of skills and abilities and gen-

eral attitudes toward work.
There is the third, or distributive one, having to do with the way in

which labor is distributed, by area, industry, occupation, and so on.
And finally, there is the very important question of the efficiency

with which labor is utilized on the job.
When we take into account these four dimensions of labor input,

then certainly the period that we are talking about of the 7-year plans
has had many new labor policies designed to increase labor input,
when labor input is measured in terms of quality, distribution, and
effective utilization on the job.

These I do not even have to review. They are familiar to all of you.
The wage reform, for instance, the reorganization of the adminis-

trative network, the educational reform itself, the increased power to
trade unions, and the power to the production conferences in the
factory, and so on, and the repeal of restrictions on mobility-all of
these things have been designed in the end of increasing labor input,
when labor input is broadly conceived, and not only in quantitative
terms.

My point is that I think that one can say that in significant degree,
the greater attention that the Soviets are paying to this aspect of
labor input reflects the fact that they no longer have the numbers to
play around with that they did before, as a substitute for quality.

Now, in conclusion, it must be realized that whatever success the
Soviets have had in the past, in keeping the proportion of the popu-
lation in the labor force high, in raising the level of skills, experience,
and so forth, and in redistributing the labor force crudely and gener-
ally in response to the needs of the growing economy, they have been
notably inefficient with respect to the utilization of manpower on
the job.

It is, therefore, high time, in the interest of raising productivity in
the Soviet Union, that serious steps be taken in the interests of raising
the efficiency with which labor of all types is utilized on the job.

The temporary demographic squeeze on numbers has increased the
pressure to move in this direction, perhaps in the nature of compensa-
tion, but it does not remove the fact that long-run imperatives of
higher productivity demand attention to the problem of efficiency of
labor utilization.

The problem, however, is complex and not amenable to quick
solution.

One can also see weaknesses in many of the Soviet policies. They
may not turn out to be effective. But whether they will succeed is
a question for the future.

The question of manpower is obviously considered an important
part of this study by the Joint Economic Committee. I urgently rec-
ommend that the quantitative element be analyzed in terms of the
interrelationship between the quantitative and the qualitative ele-
ments1 since it is the combination that determines the contribution of
labor input to Soviet economic growth.
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Representative BOGGS. Have you concluded, sir?
Mr. EASON. Yes.
Representative BOGGS. Professor Thorp, we shall hear from you,

sir.

STATEMENT OF WILLARD L. THORP, DIRECTOR, MERRILL CENTER
FOR ECONOMICS, AND rROESSOR OF ECONOMICS, AMHERST
COLLEGE, AMHERST, MASS.

Mr. THORP. Mr. Chairman, as the only alumnus on this side of the
table from sessions on the same subject 3 years ago, I should like to
say, as someone who read the papers at that time and now the papers
in this new volume, that a great service has been performed by this
committee in making this material available.

It is important to have these analyses within one set of bindings,
and I think not only scholars but many interested citizens will read
this document.

I have regarded it as my duty, not being a Kremlinologist, to read
the papers and try to point out what seemed to me the significant
things that one finds therein as a general summary of what has been
going on in the Soviet Union.

I have prepared a statement, and if it can be put in the record, I
shall not read it in its entirety in order to provide more time for
discussion.

Representative BOGGS. Without objection, it is so ordered.
(The statement referred to is as follows:)

STATEMENT BY WILLARD L. THORP, DIRECTOR, MEBRILL CENTER FOB ECONOMICS,
AND PROFESSOR OF ECONOMICS, AMHERST COLLEGE, AMHERST, MASS.

According to the comprehensive reports of the experts who have so care-
fully appraised the Soviet performance for the Joint Economic Committee, heavy
industry in the U.S.S.R. continues to be the star performer and agriculture to
be the laggard. Defense and space expenditures mount while the consumer
makes much slower progress. The diminishing availability of unused land and
the slower growth of the labor force offer limited promise for further expansion,
so further growth depends increasingly on added investment, more productive
manpower, and possibly better organization. At the moment, management prob-
lems-both planning and operational-are sufficiently in evidence to have led to
the recent announcement of the application of that universal panacea for all
organizational troubles, an extensive reorganization and personnel reshuffle of
the bureaucracy.

The conflict among the various claimants for priority treatment is clearly in
evidence. Agriculture is a case in point. It had lagged and Khrushchev's
earlier solutions were the new expanded area and the corn programs. Milk
and meat were to demonstrate the Soviet's capacity to surpass American pro-
duction levels. But after a brief period of agricultural improvement, the years
since 1958 have shown little progress. While the year's grain crop set a new
record, it was largely the result of increase in acreage rather than yield. The
cotton crop was poor, potatoes very poor, and meat output was only slightly
more than half the 1965 target. Less investment has been made in agriculture
than was planned. The program to expand the chemical industry and thus in-
crease the supply of fertilizer has been curtailed. To be sure, agriculture was
given some aid at the expense of the consumer by increasing prices and a new
program has been adopted to change the pattern of crop rotation. However,
the basic fact seems to be that space, defense, and heavy industry required added
funds and thus the capital needed to increase agricultural production has been
limited.

It also appears that nomilitary industrial production has slowed down since
1955 and, especially, in 1960-61. According to the new index measuring civilian
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industrial production, from 1950 to 1957 the rate of growth over the preceding
year was in the neighborhood of 10 percent or above, except in 1952 when it was
6.7 percent. In 1958, it was 9.1 percent; 1959, 8.4 percent; 1960, 6.3 percent;
1961, 6.9 percent. The decline in the rate of increase in machinery output was
even greater. From 1952 to 1957, the growth rate was 16.4 percent per year but
was 8.7 percent per year in the years after 1957. Three factors are suggested
as causing this slackening in the rate of growth of civilian industrial output.
First is the tightening labor supply resulting from the recent reduction in the
workweek from 47 to 41 hours and the slower increase in the labor force, reflect-
ing age distribution, a slower movement from the country to the city, and the
maintenance of the forces in uniform. Second is the fact that in the middle
fifties military requirements did not appear to be increasing relative to the
economy in general, but the new weapons systems and space projects in recent
years have required the diversion of resources to those purposes. A third element
is the effort to introduce greater variety in product lines. Soviet products have
usually consisted of a limited number of standard models. Difficulties in creating
a wider model range may help to explain the decline in the output of agricultural
equipment from 1957 to 1959.

Nor has the consumer fared any better. From time to time, his importance
has been recognized. In early 1961, there were signs of giving him some priority,
but in the middle of the year a sharp increase in military spending, one-third
above the initial plans, cut short his day in the sun. Homebuilding is lagging.
Many producer goods goals were overfulfilled in 1961 while consumer goods fell
behind. Descriptions of the happy days to be reached in 1980 began to be sub-
stituted for current gains. And the increases in food prices were one more
evidence of the consumer's lost priority status.

Although the rate of growth of the Soviet economy continues to be high, the
expert estimate is that since 1958 it probably has been below that of Germany,
Italy, and Japan, and about equal to that of France, so far as such figures can
be made to have any comparability. Russia's total output is about one-half
that of the United States, or equal to the sum of France, West Germany, and
Italy.

The recent record is disappointing to those like Mr. Khrushchev who predicted
in 1959 that the superiority of the Communist system would be shown by its
surpassing the United States in production in 10 to 12 years. This situation has
led to considerable ferment. One answer has already been outlined by Mr.
Khrushchev in a 5-hour speech in the November 1962 meeting of the Central
Committee; namely, a massive economic and political reorganization. The re-
gional economic councils, originally formed to provide some decentralization in
the highly centralized planning and control structure, are to be reduced in num-
ber by about one-half, new planning agencies are to take over, and the Commu-
nist Party is to be split into branches concerned with industry and with agri-
culture-a spectacular tightening of party control over economic life by the
watchdog committee technique. Beyond the changes in the organizational blue-
print, there is talk of more basic alterations, even to the point of considering
profitability as a basis for allocation.

The hope is, of course, that the reorganization will provide the magic which
somehow will increase the available resources and the efficiency with which
they are used. A high rate of growth makes it much easier to satisfy the various
claimants, some of which have already been mentioned-the rising cost of the
military, the capital needs of agriculture and industry, and the ever-present con-
sumer. In addition, there are demands for replacement and modernization,
such as diesel and electric power replacing coal, plastics replacing metal, and
numerous power and irrigation projects. Foreign commitments are coming due
and are a drain on resources and manpower.

There are added factors in the slackening rate of expansion. With growth,
planning becomes more difficult. It is easy to expand old product lines but adding
variety and complexity of product is more difficult, and delivery to industry is
far easier than delivery to consumers. As equipment grows older, more repair
and servicing is required. The labor force still is largely untrained, and the
flow from country to city no longer shifts large numbers from agriculture to more
productive industrial activity. The extension of investment to lower priority uses
and locations reduces the yield. And the heavy burden of military and space
expenditures makes little contribution to present consumption or future pro-
ductivity.
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It is important to keep in mind that in spite of all this the Soviet rate of
economic growth is still high. However, recent trends may show that the game
of projecting lines of growth for various economies and seeing where they cross
may be even more pointless than it was. But the Soviet is growing and its prob-
lems are largely those of allocation and efficient use of resources rather than of
the appearance of insuperable difficulties. As I said before this committee in
1959, "It seems only prudent to assume that the U.S.S.R. will continue her rapid
growth, even though there may be a gradual decline in the rate of increase over
the years."

While we are greatly interested in internal Soviet economic developments, they
become of particular concern to us as they are reflected in Soviet military capa-
bility and in Soviet international relations. For many years, the Soviet objec-
tive in the international economic field was to approach as closely as possible to
self-sufficiency. In the early fifties, Communist bloc trade began to rise. On the
basis of the overall statistics, Soviet foreign trade appears to have taken a great
leap forward of 21.6 percent in 1959 but to have increased by only 6 percent in
1960 and 1961. However, trade with Communist China was at its peak in 1959,
declined in 1960, and dropped drastically in 1961. Soviet foreign trade with all
countries except Communist China shows a more even development, increasing
18.6 percent in 1959, 12.6 percent in 1960, and 14.5 percent in 1961. Thus Soviet
foreign trade, except for the Chinese swing, has been growing more rapidly than
Soviet production or world trade generally.

Trade with the satellites has increased very rapidly since 1958. To a large
degree, it consists of an exchange of Soviet fuels and raw materials for satellite
machinery and equipment and finished consumer goods. This growth is clearly
a reflection of an effort at economic integration of the bloc which may receive
even more emphasis under the stimulus of the successes of the Common Market
and its threat to Polish and East German agricultural exports. Mr. Khrushchev
already has announced a meeting of COMECON soon to consider a common plan
for the bloc.

About one-third of Soviet trade is with countries outside the Sino-Soviet bloc.
Trade with developed countries showed little increase in 1961, but trade with less
developed countries, led by Cuba, increased sharply. Soviet exports of machinery
and equipment to the less developed countries doubled in 1961 over 1960, partly
offsetting the reduction in deliveries of such items to Communist China. About
one-fourth of Soviet machinery and equipment imports come from nonbloc coun-
tries. There is evidence that new Soviet orders for these items from the nonbloc
countries have been reduced since mid-1961, but this will not be reflected in trade
data until 1963.

The Soviet clearly endeavors to balance exports and imports. In 1960, total
Soviet imports were only about 1 percent more than imports, while in 1961, exports
were 2.5 percent above imports. Even in the cases of great change, the tendency
to balance is evident. Thus trade with Cuba in 1961 consisted of Soviet imports
of $312 million, mostly raw sugar, and exports of $276 million. principally
machinery and equipment and crude oil. (Soviet trade data do not include mili-
tary shipments.) To be sure, the balance with individual countries will reflect
the extension or repayment of credit. For example, Soviet exports to China ex-
ceeded imports up to 1955, but the credits were then largely exhausted and the
trade balance has been reversed ever since. With the European satellites, Soviet
exports have exceeded imports since the disturbed year of 19.37. With the non-
bloc countries, imports have exceeded exports, particularly in the case of the less
developed countries. While the details necessary for a complete balance-of-
payments statement are not known, it has been estimated that net payments for
foreign shipping amount to $100 million annually. It is also estimated that Soviet
gold sales have contributed to its payments, having averaged about $200 million
annually since 1955.

The Soviet program of assistance to the less developed countries began in 1954
and, by the end of June 1962, $5.6 billion had been extended in credits and grants
to 25 countries. Economic credits accounted for $3.6 billion and military credits
for about $2 billion. In addition, nearly $1 billion of foreign credits have been
extended by the European satellites and $410 million by Communist China.

Five recipient countries account for more than two-thirds of all Soviet aid
commitments-India, United Arab Republic, Afghanistan, Indonesia, and Cuba.
Most economic assistance takes the form of a line of credit requiring subsequent
planning so there is a long lag between commitment and expenditure. On the
other hand, deliveries of military goods are rapid since they can be made out of
stocks or current production without any need for special designs.
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It is reported that no new foreign aid commitments have been entered into
since the fall of 1961, possibly reflecting the uncertainty of Cuban requirements
and a shift in overall priorities. However, while capital grants are not being
expanded, the scale of technical assistance has more than doubled in the last 4
years. In the first half of 1962, approximately 9,000 Soviet technicians spent a
month or more in the less developed countries, and a reverse tide of technicians
and students came to the U.S.S.R. for study and training.

In international relations, economic and political policies are closely related.
Russian political objectives seem to be clearly reflected in the behavior of its
trade with China and Cuba. However, it is equally important to note that for-
eign trade is now a part of the economic plan. Exports are intended to finance
the imports which are needed to supplement its own output. Most of Russia's
foreign sales represent small additions to the world market and have been
absorbed with little difficulty. However, relatively large sales of tin In 1958
upset the operation of the International Tin Agreement, and more recently,
Soviet efforts to market increasing amounts of petroleum have had serious
repercussions on non-Communist oil-producing countries. Neither of these in-
stances appears to have involved a deliberate attempt to create an economic
disturbance, particularly since the damage done was to suppliers in less devel-
oped countries. However, the fact that this can happen would suggest that
the free world must keep international trade open and flexible so that any
shocks can be readily absorbed. At the moment, however, it appears that the
bloc regards trade as an important adjunct to the domestic economy and dis-
ruption of markets would not contribute to this goal. Of course, when political
objectives call for some other course, it can be assumed that they will be
controlling.

The apparent shifts in the nature of Soviet economic assistance would seem
to suggest that the Russians have concluded that the transfer of physical re-
sources through loans is less productive and more costly than the personal con-
tact of expert and trainee in contributing to world conquest. Given other press-
ing claims on Soviet resources, foreign assistance has always been difficult for
them to defend when it has involved a drain on current production rather than
the transfer of outdated military equipment. Furthermore. Russian foreign
aid has been beset with problems of meeting delivery schedules and expectations
with respect to quality. While American foreign aid has often been subject
to criticism, it stands up well when compared with Russian performance. The
possibility of reduced Soviet activity in this field should not be taken as provid-
ing us with an opportunity similarly to withdraw, but rather of making even
greater contributions in building the new economies of the less developed coun-
tries. In particular, we need to review the area of technical assistance with
a view to strengthening its effectiveness. The Peace Corps is an important
recent contribution in this field. However, who will train the future leaders of
these countries and where it will be done is a major matter of longrun sig-
nificance. This seems to have high priority in the Soviet program.

Mr. THOrRP. Perhaps I might add that when we talk about Soviet
technicians abroad, it is important to realize that the figure of 9,000
is not comparable with the number of people that we send out under
the heading of technical assistance. The Soviet technicians figure
includes technicians who have gone out to install new plants, for
example, in foreign countries.

In our case, if this were done with U.S. Government assistance, it
would be done by an American contractor and the Americans that the
contractor sent abroad would not be counted as part of our foreign
technical assistance program.

Representative BOGGS. Thank you very much, Mr. Thorp.
Mr. Royster.
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STATEMENT OF VERMONT ROYSTER, EDITOR, WALL STREET
JOURNAL

Mr. RoYsTmi. Mr. Chairman, if I may accept your invitation to
put this statement in the record, I shall abridge it quite considerably.

Representative BOGGS. Without objection, it is so ordered.
Mr. ROYSTER. I have a very simple proposition to put on the table.

It is that the Soviet Union, by the standards of any advanced Western
industrial country, is an economically backward country. This is so,
I believe, whether the test be industry, agriculture, tecimology, labor
skills, or the standard of living of the people. From this, it seems
to me to follow that the dimensions of Soviet economic power are not
so great as they are sometimes pictured, or as we may imagine.

Insofar as the total power rests upon economic strength, I think
the Soviet Union today is far weaker than the United States, or, indeed,
any of the major Western countries.

Having set forth this proposition, I would like to offer some ex-
planation for the apparent paradox this raises, most notably by the
successes of the Soviet Union in space activities, in foreign aid and
trade, and so forth. I think this paradox is more seeming than real.

In discussing these two points, I am not going to bore you gentlemen
with a lot of statistics. In the first place, the available statistics are,
I think, highly unreliable, as Professor Eason has already suggested
with regard to one set of them. Also I think they can be misleading.

For example, to judge a nation's economic growth simply by meas-
uring its steel production, even when the statistics are trustworthy,
only gives one dimension of a nation's economic power. But pri-
marily, I am going to skip the statistics, because I am in no sense
an economist and I am much less qualified to deal with these things
than either of the other two gentlemen here today.

My only credentials are as a journalist of some years' experience in
observing the economy of my own country and of other countries,
ranging from advanced countries of Europe to backward countries of
southeast Asia. While I am not unfamiliar with the literature, I am
essentially a reporter, and you will be able to weigh both the ad-
vantages and disadvantages of that.

In the case of the Soviet Union, my personal observations were
made on an 8,000-mile trip during the past summer, as the chairman
stated, along with other editors of the American Society of News-
paper Editors. Our itinerary was quite large, reaching from Len-
ingrad in the west to the depths of central Asia. It included Uzbe-
kistan, Georgia, the Ukraine, pretty much the greater part of the So-
viet Union except for outer Siberia.

Of course, we were always shepherded, but except for military in-
stallations, we had a glimpse of every part of Soviet life-farms,
factories, homes, hospitals, schools, villages, cities-and because we
had our own interpreters, we were able to talk with hundreds of
citizens at work, ranging all the way from Chairman Khrushchev,
who talked with us for 21/2 hours down to farm peasants, factory
workers, and so on. This does not make me an expert on the
Soviet Union.

'A
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The only thing that made this trip unique, and possibly useful to
you gentlemen, was simply that it offered an opportunity for a look
at the Soviet economy as a whole.

Now I returned from this journey with many impressions, several
of which bear directly on this question of the dimensions of Soviet
economic power.

First of all, the Soviet Union obviously is a land of immense eco-
nomic potential. It is rich in physical resources, populated by very
industrious people.

Second, this immense potential is not only unfulfilled, it is actively
constricted by the political and economic system. So the result is
that the Soviet Union today is actually less strong in itself than many
other smaller countries with smaller potentials. West Germany, for
example, or France, as Professor Thorp has mentioned.

Now, first, I would like to explain this "backward" word as obviously
a relative term. I am referring to backward only in the sense of the
advanced industrial countries of the West, not comparing it with
countries of southeast Asia or Africa. I do not make this comparison
merely because the standard of living in the Soviet Union is below
that in the United States or below those of Western European coun-
tries. I am referring, rather, to the basic economic sinews of any
country-that is, its farms and its factories. You can find somewhere,
of course, in America or Europe farms just as antiquated as any in the
Soviet Union. You can find over here plants with less modern equip-
ment, just as you can find crowded housing over here or people with
shabby clothes. But I think you can safely assume that when your
Soviet hosts have taken you to a plant or a farm, you have seen the
very best there is. And what you have seen then, it seems to me, makes
our own economic troubles hiere in the United States look rather
trivial.

The problems of Soviet agriculture are too well publicized to need
any laboring here. Professor Thorp, for one, has discussed them at
great length. The thing that impressed me, however, in visiting these
farms, is that the difficulty is not with any deficiency in the land itself
or any lack of basic skills on the part of the farmers. The difficulties,
I think, lie elsewhere.

For example, we visited a very large farm in Uzbekistan. It was a
well-managed farm in many respects. But this was a farm enormously
overloaded with people, the characteristic of every farm we saw and
just the sort of thing Professor Eason was talking about. There were
no fences anywhere, for example, and flocks of sheep had to be con-
stantly tended.

On another farm, we saw 17 people taking care of a couple thousand
head of hogs, whereas in this country that number can be handled by
a man and his son, even.

The distribution and marketing are equally inefficient. In modern
terms, the Soviet Union is a land practically without roads. The
trucking industry, as such, does not even exist. The railroad lines are
very sparse, except in the west. It just is not practical to ship perish-
able goods in great quantity from, say, Tashkent out in Uzbekistan,
into Moscow. So you have this paradoxical situation where the peo-
ple in, say, Uzbekistan will eat very well while Mr. Khrushchev is
tearing his hair about the food shortage in Moscow.
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But it also seems to me that the problems in industry, although they
have been less publicized than agriculture, are no less real. Every
factory that I saw was also overloaded with people. This is because
labor is the cheapest commodity in the Soviet Union, as it is in all back-
ward countries, and the Government, of course, is wedded to a full
employment policy.

The result of all this is a kind of featherbedding that makes our
American union rules look rather amateurish.

In every plant I went to, I yearned for some cost accounting figures,
but the naked eye is enough to tell you that these costs must be
incredibly high.

In these plants, I also looked for signs of advanced technology.
In none of them where I had any standard of comparison with Amer-
ican plants or European plants did I find any such signs. I did see
a good deal of good equipment, but the newest equipment all had a
perfectly familiar look.

There were, for example, some very nice looking line-casting ma-
chines in the Pravda newspaper plant. They had a Russian label
on them, but they were almost exact replicas of American Linotypes.

In a modern-looking textile plant, I saw some good new Japanese
looms. I also saw some Russian looms that looked exactly like the
Japanese looms. There was the same copying in Russian cameras, in
earth-moving equipment, in television sets, in automobiles, in wire
rolling equipment, in ball-bearing grinders and in many other areas.

The output of these factories, with some few exceptions, was, in my
opinion, second or third rate. This is, of course, more striking in the
consumer goods area, but poor quality shows up in other places also.

The Soviets, for example, make some very fine looking buses that
look just like our familiar Greyhounds, and they make very powerful
looking trucks. But both the buses and the trucks were grossply under-
powered, and I saw repeated evidences of poor maintenance and in-
adequacy of manufacture and distribution of spare parts. I could
give many specific illustrations of this. The same thing is true of
their famed jet aircraft, which labor so slowly off the ground as to
make our big jets, our DC-8 and our 707, look like fighter planes.

There is ample evidence that industry there is plagued by "disloca-
tions" in the output-mix, which is a fancy phrase meaning that they
are having trouble getting the right thing to the right place at the
right time. This is most striking in the building industry. Nowhere
in the world have I ever seen so many building projects stalled, some-
times for months on end, for the want of that proverbial nail. But
these dislocations are also widespread in manufacturing plants, where
a great coordination job is required, and one plant manager with whom
I talked was frank enough to tell me that was his No. 1 problem.

In short, I feel it safe to say that the Soviets have solved one of the
great problems of the American economy. Neither in agriculture nor
in industry do they have problems with surpluses or overcapacity.

Of course, I do not want to be misunderstood about this. I am not
saying that their system does not work. It does. Farms grow wheat,
apartments get built, automobiles come off the assembly line. The
expectation that this system is going to collapse is about on a par with
the Communist idea that we are going to collapse.

A

25



DIMENSIONS OF SOVIET ECONOMIC POWER

What I do say, though, is that this system does work very ineffi-
ciently, and that anybody familiar with, say, the farms of France or
the industry of West Germany, never mind the United States, can
see that the Soviet economy is many, many years behind.

Good and efficient mass production is certainly the hallmark of
any really advanced industrial society, and it simply does not exist
in the Soviet Union.

When you speak of economic power, you are speaking first of all
of a nation's ability to supply its own needs and then to have at least
enough marginal surplus to engage in considerable outside trade for
what it needs outside, and to generally export for other purposes. The
Soviet Union can hardly meet the first requirement, much less the
second requirement.

This, of course, then raises the paradox of this outward appear-
ance of economic power. Here I would simply like to say that it
seems to me that the same system which constitutes a drag on their
general program probably lielps the Soviet Union to get its great
appearance of power.

The Soviet Union is essentially a feudal society by any meaning-
ful definition of that term. If a serf is a man tied to the earth or
to a machine, then the Soviet worker is a serf. If the feudal rela-
tionship is one of service to an overlord, it does not seem to me that
it is altered when you change the overlord from a duke to a farm
cooperative or a state-owned plant. If the feudal economic system
is the fixing of wages and prices by authority, the system is un-
changed when you change the authority from tradition or the church
to an autocratic group of planners in Moscow.

Now, this feudal system, I think, helps give the Soviet Union this
outward appearance of economic power. Because as an autocracy,
the Government can commandeer the best brains, the best material, the
best equipment, take what money it needs and put it to a specific
problem. This, of course, is what the Government does when it draws
off economic resources for a space program, or when it deprives its
own country of something in order to give trade or aid to another
country.

I would submit that the Soviet Union does this at a tremendous
cost. Some of this cost is half-hidden and immeasurable, but some
of it, I insist, is quite plain to any visitor's eye, and I think the cost
might be much larger if the Soviet Union did not have such enormous
resources in both physical goods and manpower.

Personally, I do not think this economy can ever be made to work
very well. For one thing, this feudalistic system is rather stultifying
to men's energy drive. For another thing, the socialist system or
feudalistic system, by concentrating everything on a special project
such as the space program can, of course, make that project hum.
But by definition, the central control system eliminates any true com-
petition and any real market system. The rigid control system is
incapable of adjusting itself rapidly to changing conditions, and
many specific examples of this have already been presented to this
committee.

But worse, with no market system to measure by, the Soviet planners
have no ready means of determining what the changing economic con-
ditions are. The result, I think, is that the whole economy of the na-
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tion is constantly being wrenched out of shape, and I think it will con-
tinue to be that way unless someday, perhaps, they change the system.

But be all that future as it may, personally, I do not think there is
any doubt about the situation as of today. Take any test you will-
industry, agriculture, technology, labor skills, or what-have-you-and
by the standards of any advanced industrial nation, the Soviet Union
is economically backward.

There are many things about the Soviet Union, of course, that dis-
turb me-the rattling of atomic bombs or the belligerency of Mr.
Khrushchev. But frankly, I am less disturbed about even these things
than before I took a long, hard look at the Soviet economy. Economic
power is itself a dimension in the total military power of any coun-
try. Personally, I am convinced that the dimensions of the Soviet
Union's economic power are not so great as they are sometimes pictured
or as many of us may have imagined.

As a matter of fact, in the light of the Soviet's economic designs, I
like to startle some of my friends by saying that I came back an ardent
advocate of communism-for the Russians.

Representative BoGos. Thank you very much, Mr. Royster.
(The complete statement of Mr. Royster is as follows:)

REMARKS ON "TEE DIMENSIONS OF SOvNIET ECONOMIC POWER" BY VERMONT
ROYSTEE, EDITOR, THE WALL STREET JOURNAL

In response to your request for some of my personal thoughts on the dimen-
sions of Soviet economic power, I would like to set before you a very simple
proposition.

It is that the Soviet Union, by the standards of advanced Western industrial
countries, is an economically backward country. This is so, I believe, whether
the test be industry, agriculture, technology, labor skills, or the standard of
living of the people. From this it follows that the dimensions of Soviet eco-
nomic power are not so great as they are sometimes pictured, or imagined. Inso-
far as its total power rests upon economic strength, the Soviet Union today is
far weaker than the United States or, indeed, any of the major Western nations.

Having set forth this proposition, I would then like to offer some explanations
for the apparent paradox this raises about certain Soviet activities, most not-
ably its success in space ventures and its busy activity in foreign aid, all of which
give an impression of economic strength, The paradox is, I think, more seeming
than real.

In discussing these two points I will not bore you with a lot of statistics. In
the first place the available statistics are highly unreliable, and where they are
not factually doubtful they are often contradictory or misleading. It can be
misleading, for example, to judge a nation's economic growth and power merely
by citing steel production even when trustworthy figures are available; at best
this measures only one dimension of an economy. But in the second place I am
in no sense an economist, and am thus much less qualified to deal with these
intellectual puzzles than others whom the committee will hear.

My only credentials are as a journalist of some years experience observing
the economy of this country and comparing it, by firsthand study, with the
economies of other nations ranging from the advanced countries of Europe to
the underdeveloped countries of such places as southeast Asia. While I am not
unfamiliar with economic literature, I am essentially a reporter and my judg-
ments rest primarily on comparisons made by personal observation. You will
be able to weigh both the advantages and limitations of this method.

In the case of the Soviet Union, the personal observations were made during
an 8,000-mile trip in the summer of 1962. On this visit I was 1 of a group of 12
editors representing the American Society of Newspaper Editors and we were
the official guests of the Union of Soviet Journalists. Our itinerary reached from
Leningrad in the west to the depths of central Asia. It included the Kremlin,
where we had a 2%2-hour interview with Chairman Khrushchev and visits with
other top officials of the Government. It included also the plains of Uzbekistan,
the beaches of the Black Sea, the countryside of Georgia, and the Ukraine.
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Although we were, as always with travelers 'in this land, shepherded by our
Communist hosts, we nonetheless saw more than most visitors. Except for
military installations we had a glimpse of every part of Soviet life-farms, fac-
tories, homes, hospitals, schools, cities, and villages. Because we had our own
interpreters we were able to talk with hundreds of Soviet citizens at work and
at play, including leading editors and key officials all over the country. We
talked also with many others: farm peasants, factory workers, local Communist
party members, university professors, engineers, economists, young students,
musicians, actors, and poets. Quite often circumstances permitted private con-
versations away from the watchful eyes of our official escorts.

Such a journey does not make me an expert on the Soviet Union. What made
this visit unique, and therefore possibly useful to this committee, was simply
that it offered an opportunity for a look at Soviet society as a whole, not with
entire freedom but freer of restrictions than is ordinarily the case.

I returned from this journey with many impressions, several of which beat
directly on this question of the dimensions of Soviet economic power.

First, the Soviet Union is a land of immense economic potential. Is is rich in
physical resources, populated by an industrious people equal in intelligence and
in innate skill to any of the Western peoples, and it has produced able and
vigorous leaders with an evangelical fervor to fulfill this economic potential.

Secondly, that this immense potential is not only unfulfilled; it is actively con-
stricted by the political and economic system. And the result is that Soviet eco-
nomic power today is actually less than that of many other countries with a
smaller poential; West Germany, for example, or France.

I do not make this comparison merely because the standard of living in the
Soviet Union is below not only that of the United States but of these Western
European countries-shabby clothes, poor and crowded housing, monotonous
food, and relative poverty of what might be called the material amenities of
life such as cars, telephones, washing machines, and the rest. While these things
are a measure of a nation's progress, they are not necessarily a vital part of its
power-as the Communists will remind any tourist who gets smug about the
comforts back home. Barbarian hordes are always poorer than the people they
overrun.

I am referring rather to the basic economic sinews of any country, its farms
and factories. You can find somewhere in America or Europe farms as anti-
quated as those they show you in Russia, or plants with less modern equipment
than the Soviet best, just as at home you can find crowded housing and people
with shabby clothes. But I think you can safely assume that when your Soviet
hosts have taken you to a farm or a ball-bearing plant they are showing you the
best they have.

What you see then makes any economic troubles of the United States seem very
trivial indeed.

The problems in Soviet agriculture are too well publicized to need laboring
before this committee. But what a visit to the farmland shows is that this agri-
cultural failure is not due to any deficiency in the land or to any lack of basic
skills on the part of the farmers. My ignorance of the chemistry of soils is large,
but you need only look to see that the arable land is fertile, and I have no reason
to doubt the opinion of American farm experts that the Soviet Union could feed
its population several times over.

The difficulties lie elsewhere. The farms I visited were a paradoxical mixture
of truly modern efficiency and unbelievable backwardness. The largest was in
Uzbekistan where in 1930 some 130 small peasant farms were collectivized into
a single farm covering 295 arable hectares; in 1950 other farms were added and
its size more than tripled.

This was a well-managed farm in many respects; at least the walrus-mustached
farmer-who was tunicked and booted as in a novel by Tolstoi-seemed to know
his business. But the farm was enormously overloaded with people, a charac-
teristic of every farm we saw. There are no fences anywhere, for example, and
every herd of cows or flock of sheep must be constantly tended. On another farm
it took 17 people to care for 2,000 head of hogs, whereas in this country that num-
ber can be handled easily by a man and a boy.

Distribution and marketing are equally inefficient. In modern terms the Soviet
Union is a land practically without roads; a trucking industry simply does not
exist. The railroad lines are sparse except in the west, and while some of their
equipment is good the trains are slow and the handling and routing is not efficient.
It just isn't practical to ship perishables in any quantity from, say, Tashkent
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1,500 miles westward to Moscow. The result is that while people eat well in
Tashkent, Mr. Khrushchev tears his hair about the food situation in the capital.

The problems in industry have been less publicized but they are no less real.
Every factory I saw-even the ones with good equipment-were also over-
loaded with people. This is because labor is the cheapest commodity in the
Soviet Union, as it is in all backward countries, and the Government is wedded
to a "full employment" policy. The result is a kind of featherbedding that
makes American union rules look amateurish. In every plant I went to I
yearned for some cost-accounting figures, but the naked eye is enough to tell
you the costs must be incredibly high.

In every plant, too, I looked for signs of advanced technology. In none of
them where I had a standard of comparison with American or European plants
of the same type did I find any such signs. I did see a great deal of good equip-
ment, although in the same plant the new and the antiquated might be mixed
together. But the newest equipment all had a perfectly familiar look. There
were, for example, some nice-looking linecasting machines in the Pravda print-
ing plant with a Russian label on them; they were almost replicas of American
linotypes. A modern-looking textile plant was filled with new Japanese looms
and some Russian looms that looked exactly like the Japanese ones. There was
the same copying in Russian cameras, earthmoving equipment, television sets,
autos, wire rolling equipment, and ball-bearing grinders.

The output of these factories, with some few exceptions, was second or third
rate. This is, of course, most striking in the consumer goods area, as every
tourist knows who has visited the GUM department store in Moscow. But poor
quality shows up in other and more important areas. The Soviets make fine-
looking buses, some of them as glossy as our familiar Greyhounds, and powerful-
looking trucks. Both buses and trucks are grossly underpowered, and I saw
repeated evidences of poor maintenance and the inadequacy of the manufacture
and distribution of spare parts. The same thing is true of their famed jet air-
craft which labor so slowly off the ground as to make our big jets look like
fighter planes.

There is ample evidence that industry there is plagued by "dislocations" in
the output mix and in the distribution of the right thing to the right place at
the right time as a result of the rigid central planning and control. This is most
striking in the building industry; nowhere in the world have I ever seen so
many building projects stalled (sometimes for months on end) for the want
of the proverbial nail. The dislocations are also widespread in manufacturing
plants where the product requires the coordination of many different parts and
raw materials. One plant manager was so bold as to admit to me that this was
his greatest problem.

In short, I feel it safe to say that the Soviet Union has solved one problem
of the American economy. Neither in agriculture nor in industry do they have
problems with surpluses or overcapacity.

I hope I will not be misunderstood in any of this. I am not saying that the
Soviet system doesn't work. It does. Farms grow wheat, apartments get built,
and autos come off the assembly line. The expectation of some people in this
country that a Socialist system must grind to a halt is on a par with the Commu-
nist idea that capitalism must collapse.

What I do say is that this Socialist system works inefficiently and that to
anyone familiar with the farms of France or the industry of West Germany-
never mind the United States-the Soviet economy is many years behind. Good
and efficient mass production is the hallmark of any really advanced industrial
society; it is an essential support for any nation aspiring to modern military
power. To speak of "economic power" is to speak first of all of a nation's
ability to supply its own industrial needs and then to have at least enough
marginal surplus in total output for export outside its own trading area. The
Soviet Union today can hardly meet the first requirement, much less the second.

This brings us to the paradox of the outward appearance the Soviet Union
gives of economic power. I suggest that the system which is such a drag on
their general program itself helps the Soviets give this appearance of power.

The Soviet Union is essentially a feudal society by any meaningful definition
of that term. If a serf is a man tied to the earth or to a machine, able to leave
it only by death or the permission of the authorities, then the Soviet citizen is
a serf. If the feudal relationship is that of service to an overlord, it is not
altered by changing the overlord from a duke to a farm cooperative or a state-
owned plant. If the feudal economic system Is the fixing of wages and prIces
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by authority, the system is unchanged when the authority changes from tradition,
or the church, to an autocratic group of planners in Moscow.

This feudal system helps give the Soviet Union its outward appearance of
economic power. As an autocracy, the government can commandeer the very
best brains, together with the best available materials and equipment, and put
them under forced draft for limited purposes. This is what the government
does when it draws off economic resources to develop space rockets, for example,
or when it deprives its own country of something in order to give trade or aid
to another country for political purposes.

Yet I submit that the Soviet Union does this at a tremendous cost, some of it
half-hidden and immeasurable, some of it plain to a visitor's eye. And the cost
would be greater, except for two things: One is simply the size of the Soviet
Union's physical resources; in a country less-well endowed by nature things
would be much worse. The other reason why the economy "works" at all lies
in the talents, energy, and determination of a small minority of people who
somehow make it work in spite of everything. It is just that they cannot make
it work very well.

Personally, I do not think they can ever make it work very well. For one
thing, this feudalistic system-or if you do not like my word "feudal," you can
call it socialistic or what-you-will-is stultifying rather than stimulating to
men's basic energy drives. The farmer has no other incentive than the whip
to raise hogs for the state; so he puts minimal effort into this slavelike enterprise
and pours his real energy into raising the food he is permitted for himself and
his family. Though less easily measurable, the same forces influence the fac-
tory worker and the manager, as well as the scientist and the poet.

But there is also another grave difficulty with this socialist system. Perhaps
it is true that this system, by concentrating everything on a special project such
as the space program, can make it hum. But, by definition, the central-control
system eliminates any true competition and any real market system. The rigid
central planning is incapable of adjusting itself rapidly to changing conditions;
worse, with no market system to measure by, it has no ready means of determin-
ing what the changing economic conditions are. The result is that the whole
economy of the nation-its brains, its energy, and its materials-are constantly
wrenched out of shape. I think it will continue to be that way unless someday,
perhaps, they change the system.

~Be the future as it may, I don't think there is any doubt about the situation as
of today. Take any test you will-industry, agriculture, technology, labor skills
or the standard of living of the people-and by the standards of advanced indus-
trial countries the Soviet Union is economically backward.

There are many things about the Soviet Union that disturb me; the rattling
of atomic bombs, for instance, or the belligerency shown by Chairman Khru-
shchev in our 2½2-hour interview. But I am less disturbed about even these
things than I was before I took a long, hard look at the Soviet economy.
Economic power is itself a dimension in the total military power of any nation,
and personally I am now convinced that the dimensions of the Soviet Union's
economic power are not so great as they are sometime pictured or as many of
us have sometime imagined.

In fact, in the light of the Soviet's aggressive designs, I like to startle my
friends by saying that I came back from this journey an ardent advocate of
communism-for the Russians.

Representative BoGos. Mr. Curtis, do you have any questions?
Representative CURnIS. Yes, Mr. Chairman.
First, let me take this opportunity to join in these expressions of

appreciation and commendation of the papers that have been prepared
for this committee, and I might add to that, the testimony of these
three witnesses.

First, to demonstrate my feelings on it, if I have not done so in the
past in our hearings in 1959, I could not agree with your estimates
more, Mr. Royster.

Mr. RoYsTEn. Thank you.
Representative CuRas. Now, to go into some of the details, in which

I am very much interested.
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Dr. Eason, one thing I was interested in is this: in Russia do they
regard the labor force as we do-14 to 65 years?

Mr. EASON. Well, 12, I think, is the lower limit on the farms. But,
this is covered in the paper; 16 to 59 for males and 16 to 54 for females
are the hard core of the working ages. A certain percentage of the
labor force is above and below these limits.

Representative CURTIS. What I am getting to relates to our own
figures and the feeling that I have that as an economy matures or
advances, the amount of time that must be spent in education increases.
I have been very much interested in the U.S. figures on the length of
time that our people spend in education, on the average. The average
now is over 19 years old before going on the labor market, and our
average is close to, I think, 4 years of high school, or maybe even the
first year of college.

Also in this picture is retraining, which seems to have become of in-
creasing importance in our own society, where technological advance-
ment has been so rapid. We have given it a name-"'automation.",
However, we have not developed-at least I have not seen that we
have-statistics that relate this factor, the necessary one of education
and training, to a work force that is the kind required to handle this
technology. Some of the papers touch on this.

I am just wondering, in your studies on the Russian labor force, how
this fits into the picture. If they are going to spend, say, 2 or ' years
more, on the average, being educated, that is going to increase the
pressures on whatever labor shortage there might be.

Mr. EASON. There is a general principle that has been operating in
the Soviet economy since the beginning of the industrialization drive,
with respect to education. The principle has to do with the choice in
training between formal education and learning on the job, whether
this be simply going to work and picking it up as you go along
or on-the-job training programs of one type or another. As far as
specialized education is concerned, as distinct from general primary-
school type of education, Soviet policy has been to lean heavily in
favor of letting the people learn on the job rather than through formal
education, and, in general, to tailor the expansion of the educational
network rather closely to what I would call the minimum needs of the
economy for formally trained people.

They have certainly recognized very clearly from the very begin-
ning that education was necessary to train the labor force. But they
have applied formal education only where they felt it was absolutely
necessary and expanded it as the economy grew.

In the early years, when the economic structure was relatively

simple, embodying characteristics of the lower stages of economic
development, engineers' training could be correspondingly simple.
They had to have engineers, but these engineers did not have to know
all that American engineers now must know. Many of them could
consequently learn on the job-as they in fact did, and as ours did dur-
ing the earlier decades of our development. As the economy reaches
higher and higher levels, formal education becomes more and more
important, involving more years in school. They are still behind us
on this, but they are moving up to where all skilled persons will be
required to have such formal training.
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Representative CuRTs. In 1959, as I remember, the estimates were
that over 50 percent of the school-age population was in rural areas.

Mr. EASON. Yes.
Representative CuiRris. And that the compulsory requirement of

education was only 4 years, which astounded me, because I could not
quite figure out how they could really have a good educational system
if they had no better way than that of screening for the talents that
would then be sent on to further education.

Mr. EASON. It is true that compulsory education of 4 years was
the rule until not too long ago, although many went beyond. But the
compulsory level is now 8 years, and many go beyond that.

Representative CurTIS. I know they do. But that gives us an indi-
cation, because our compulsory education is up to about 11 years, I
would think.

Mr. EAsON. But this reflects in part the fact that our economy at its
level of development demands more education from its people, than the
Soviet economy at their level of development, which is certainly more
than it was years ago.

Representative uirris. Yes, and certainly it seems to me we have
to get other measuring sticks than gross national product when talk-
ing about meaningful economic growth. This does not show up very
well in gross national product, and yet it is a very real thing as the
economy continues to develop.

I would like to continue this same line of questioning. I am very
interested in your four points on labor import and one on efficiency
on the job, because I have always tried to relate such things as housing,
health, diet, and so on, not just to the wealthier people, which of
course is important, but economically to efficiency on the job. Health,
for example, shows up in absenteeism and such things as accidents,
and housing certainly is a great factor in the work and productivity.

Some of the papers indicate, and we are having a discussion now, I
think for the first time I have seen it, of the relationship of these
items to efficiency on the job.

Now, is it your feeling, as I understand it, that you think the
Soviets now are paying attention to these from an economic stand-
point or that they have in the past but are now increasing their
emphasis on them?

Mr. EASON. If you look back in the literature, way back even in
the 1920's, you will find a number of writers, economists and others,
who were aware of what is necessary to produce an efficient labor
force. The problem has always been how to implement these ideas
in practice.

It takes time, as Mr. Hoffman pointed out, to turn a primitive labor
force into a modern industrial labor force. The time requirmeent
cannot be compressed beyond a certain point.

In the first 30 years of rapid industrialization, the Soviets have
made major strides in what might be called "investment in human
resources," largely through on-the-job training and through the de-
velopment of a completely "industrialized" administrative framework.
Until recently, however, economic resources and specialized manpower
resources have not been developed and channeled into raising the
efficiency with which human resources are utilized on the job-from
the higher administrative jobs to ordinary workers.
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This problem is now receiving much greater attention, and resources,
although it is a problem that many have been well aware of for years.

Representative CURTIs. Dr. Thorp, when you were talking about
the comparison of the Russian technicians abroad with our own you
said we did not include what would amount to our private technicians.
Do you have any idea of what our ratio is of, say, Government tech-
nicians to private? How big a factor is that? It is fairly sizable,
is it not?

Mr. THORP. I have no specific idea, but I am sure if you included
in this the private educational arrangements, for example, American
teachers in foreign educational institutions, as well as the people that
are working on construction projects, and so forth, it would be a
figure much larger than those that are ordinarily described, who are
those directly on Government funds.

Representative CURTIS. I guess you would have to include, then,
our people who are working abroad as employees of the foreign cor-
porations, who may not be there just for building, but who might be
there for 10, 12, sometimes 20 years.

One other item on this. Does the term "Russian technician," in-
clude some of their military personnel? For instance, in Cuba, we
have been running into the fact that there are a lot of so-called tech-
nicians there, which would indicate a nice way of concealing the fact
that they are really military personnel. At least, there is the
allegation.

Mr. THORP. I would have to check up on that. I am not sure about
this particular field. But I think it is defined-where this is discussed
in the report, I think, it does make clear. But I do not recall.

Representative CURTIs. The only final comment, because my time
has expired, is if Russia is going to bring technicians or people from
abroad to train them as technicians, it is going to place a real burden
on her educational system, which in our instance it will, too. I was
very interested in a recent study, I think the NEA put it out, which
showed that we are going to need about 900,000 additional people in
primary and secondary public education in our society in the next 6
or 7 years. I suspect there will be a similar strain if they will really
move ahead in training their own people as well as taking on people
from abroad.

Mr. THORP. I do not think that numbers in Russia are anything like
the numbers coming to the Western countries as yet. But they are
increasing rapidly and the Russians have been giving fellowships and
assistance to bring people there so that they can be trained in Moscow
or other intellectual centers.

This is, I think, one of the things we really do need to worry about
because, if these people are prospective leaders, the kind of training
that they get, the kind of thinking that they are exposed to may have
an unfortunate effect.

Representative CuIrrIs. Of course, we have been in that for years.
Mr. THORP. Yes.
Representative BooGs. I would like to direct one question to the

panel. Any one of you may take it or all three of you.
What would be your projection for the future, asuming that these

difficulties continue in the Soviet Union and with the rise of the

33



DIMENSIONS OF SOVIET ECONOMIC POWER

Common Market in Western Europe, with both the degree of economic
and political unification? Would this mean that the so-called contest
with the developing areas would be resolved in favor of the West, in
your judgment?

Mr. THoRp. Well, let me take it first. I have never had any symfi-
pathy with this idea of projecting percentages and seeing where they
crossed. This is a game in which there are no rules for scoring which
apply to both sides, and I just think that this form of forecasting is al-
ready shown by the recent developments to be quite uncertain.

I personally have a feeling that the Russian economy is gradually
approaching more and more difficulties. It may well not be yet at
the point of labor shortage. It is getting to the point of land shortage
in the sense that it cannot, again, have a big boost of crop by bringing
in more acreage. It has to do something about the use of the acreage.

As it moves away from a few simple standardized products, pro-
ducers goods, into consumers goods or into foreign trade, it is likely
to find itself faced with production problems that are much more
difficult and planning problems that are much more difficult.

One does not know what will happen to the space and defense re-
quirements. I think they have been putting considerable pressure on
the Soviet Union in the last several years. It may well be that this
may taper off. There may be some maximum in that area, so that
it may not be an increasing burden.

I would expect the Soviet Union to continue to grow, but I would
not expect it to continue to grow at such high rates in the future as
would change in any period of time, such as a decade, the general rela-
tionships of economic power as has been predicted by some people.

Representative BoGos. Would you care to discuss the question, Mr.
Royster?

Mr. RoysTER. I agree with Dr. Thorp's general analysis of the
troubles inside the Soviet Union. I am rather inclined to the opinion,
without any statistical basis for it, that their space program is now
putting a tremendous strain on their economy. I think it is one of
the basic difficulties that they have. I do not think they are able to
absorb it nearly as well as the United States is able to absorb its
space program. Projecting, prophecy, is not my business. But I
would not only agree with Dr. Thorp, but I might push it a little fur-
ther. When you come from the Soviet Union back into Western
Europe, as I did, and spend then a few weeks in Western Europe, in
Germany and in France, and even today in Italy, you have the feel-
ing that this Western European area, partly due to the Common
Market, partly due to other things, is approaching a rather major ex-
plosion point, rapid economic advancements. You do not feel this
at all in the Soviet Union. You feel that it is slowing down, as
both these other two gentlemen have pointed out.

Consequently, I have the feeling, without projecting any percent-
age figures, that if the Common market goes forward as it has been
thus far, and unless the Soviet Union makes a radical change in its
political and economic system that the discrepancy between West-
ern Europe and the Soviet Union will increase rather than decrease.

Representative BocGs. Would this act as sort of a magnet to the
Soviet satellites, this discrepancy?
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Mr. Roysnm. Very much so. That is one of the primary reasons

for the wall in Berlin, one of the primary reasons for the fact that

the Soviet Union has to, in effect, put a wall completely around it-

self. I think this is one of the reasons why Mr. Khrushchev is so

obviously concerned about the Common Market. I think the intel-

ligent people in the Soviet Union, of which there are a great many,

are themselves aware of this possibility.
Representative BOGGS. Dr. Eason, would you care to don the role of

a prophet?
Mr. EASON. I would make two comments: One is that certainly,

anything which strengthens the advanced industrial capitalist coun-

tries of the Western World makes the problem of the Soviets achiev-

ing their goals more difficult, whether these be economic in nature,

comparative, political, military, or any other. And the Common Mar-

ket certainly has great potential for this sort of effect. This is why

they are writing so much about it and are so concerned about it.

The possibility that the Western European countries may show a

more vibrant pattern of economic development than the Soviet Union

has similar implications. However, as Mr. Hoffman noted, it is one

thing to think of helping an advanced country get started again but

it is another thing to get an underdeveloped country started in the

first place. The problems for the underdeveloped countries will,

I think, be neither nearer to solution nor further away simply

because the Common Market has succeeded or Western Europe has

succeeded in realizing the potential of an advanced industrial

economy.
Representative BOGGS. Thank you very much, gentlemen.
Mr. Widnall ?
Representative WIDNALL. I would like to direct this question to all

of the panel. The title of this discussion has been "Dimensions of

the Soviet Economy and Trade Offensive." Actually, we have not

talked about trade offensive or our own economy. Have not most of

their efforts been expended in the durable goods field, rather than

consumer products? Steel particularly?
Mr. RoysTER. Are you speaking of our exports now?
Representative WIDNALL. Yes. I am talking about competition for

business overseas between the United States and the Soviets. Do you
have any comments to make on that? I do not see anything in the

papers about it.
Mr. RoYsTER. My own comment is that primarily, it seems to me,

the areas in which the Soviet Union has been able to have any real

competition with the Western World, excluding now the satellite
countries? where they have a sort of captured market, has been pri-

marily either in raw materials-petroleum, for example-or occa-

sionally in a few basic commodities such as steel. I know, myself, of

no real instance where the Soviet Union has been a real competitive

factor, even in the machine tools industry, which they are putting

great emphasis on, in the general world market. I would certainly

put my money on the Germans to stand up to the Soviet Union in the

field of machine tools.
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In the consumer goods area, I know of practically no consumergoods commodity in which the Soviet Union today is in the positionto compete with anybody.
Representative WIDNALL. In other words, the real foundation forany of their trade is barter rather than sale. Is that not so?
Mr. ROYSTER. Yes, that is correct. And mostly they are exchang-ing, as I say, raw materials which they do have some surplus of, orthat they can make a surplus of, and occasionally they have exportedsome basic steel-not processed, shaped steel, but just basic steel-inreturn for manufactured goods of one kind or another. It is essen-tially a barter transaction, that is correct.
Representative WIDNALL. So that the competition from the stand-point of trade would not be based so much on quality, delivery date,credit, or anything like that, but quid pro quo back and forth by wayof trade in goods?
Mr. RoYsTER. None whatsoever, I would think.
Mr. THORP. I think there is one angle to this that would not, natur-ally, occur to Mr. Royster, and that is that Soviet trade with Chinawas very largely machinery trade. That one does not really think ofin the same sense as other foreign trade. At any rate it was not com-petition with us.
Mr. ROYsTER. That is right. I was excluding, I said, satellite areas,but I really meant to exclude the whole Sino- Communist bloc. It iswhen you get into world trade.
Representative WIDNALL. It seemed to me that one of the things wemust consider in connection with recognition of Communist China isthat we would get into a world trade consumer goods there by wayof price, which we do not have in competing with Russian productstoday. Is not this so, would we not be in an entirely different field,businesswise? In the textile business, for instance. China can under-

sell any country in the world.
Mr. Roys=R. Well, by and large, the textile industry is one of thefirst industries that grows up and develops in any of the so-calledunderdeveloped countries. This is a standard pattern in the historyof underdeveloped countries that are beginning to come forward, be-cause textile machinery itself is quite simple, very simple to operate.It does use more labor than most other comparable manufacturing

operations, and the labor is cheap.
So I would say, projecting it to Communist China, that they wouldvery definitely be a competitive factor in textiles if they really wantedto be. But I consider textiles almost a case by itself because of thishistorical pattern. It is the common thing to have happen to textile

industries, to move from the advanced countries to less advanced
countries.

Representative WIDNALL. That is true, but we would certainly beasking for it if we got involved in it.
Mr. THORP. Well, all this would mean is that we, having decidedwhat we can tolerate in the face of expanding Japanese and HongKong and Portuguese and other sources of textiles, would have onemore claimant to consider, I suppose.
Mr. RoYsTER. Yes.
Mr. THOERP. I do not think the Chinese could necessarily undercutthese others, although it is certainly true that in any Communist
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country, because of the way in which they handle their accounting
and their methods of pricing, they could sell anything abroad that
they wanted to if they had some reason for doing it.

Mr. ROYSTER. I do not want to get into the political question of
China, but I would like to point out that, with or without recognition,
there is nothing to stop Communist China if they so organize, to
export textiles anyway.

Representative WIDNALL. They are doing it today.
Mr. RoysTER. That is right, in much larger quantities if they

wanted to.
Representative WIDNALL. That is all. Thank you very much.
Representative CURTIS (presiding). I have one general question

that is in the nature of an observation for comments because the
subject matter is dimensions of the Soviet economy. It strikes me that
the key to the European Common Market is the fact that it is a mass
market in which the efficiencies of mass production can be realized.

But I think sometimes we forget that mass production can only
survive economically if we have mass distribution and mass servicing.
As our society has been moving forward, the economic growth has
been so rapid that we are creating problems of growing pains, not
as most economists seem to look at it as tired and sluggish. This
growth has primarily been in distribution and service. In fact, even
in periods of recession, service, and distribution employment has in-
creased. Manufacturing has declined and, in the manufacturing sec-
tor, it has been all in the blue-collar area.

Now, in relating this to Russia, it seems that the only real mass
production they are experiencing is not for the people, but for the
state, and as we look at the transportation and communication facili-
ties, which are the essence of distribution and service, I think we begin
to realize that they are decades behind in being able to develop this
kind of mass market which Western Europe, with the European Com-
mon Market, seems ready to do if it can get rid of the political
barriers.

As I say, I make that comment for anyone on the panel to com-
ment on.

Mr. THORP. I think there is one interesting difference between the
discussions of the Soviet bloc of countries and the Common Market.
The Common Market discussion has been, as you described it, in
terms of the advantages of the mass market, of a larger number of
competitors, and of the absence of barriers. The discussions up to
now in terms of the Soviet bloc group have tended to be much more
in terms of the allocation of specialization to this or that country,
so that some one country might work more in this particular area and
trade the product with other countries. Their planning seems to be
intended to break down the idea that each country should try to be
self-sufficient, which is an early Communist idea.

Representative CuRrs. Was it your paper that pointed out that
the trade between the satellite Communist countries was more their
sending back finished goods'?

Mr. THORP. Yes, that is right.
Representative CuRTIs. And the Soviet Union was shipping raw

materials?
Mr. THORP. That is right.
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There has to be some further development of this. As you can
imagine, one of the worries about the Common Market is a very di-
rect and practical one. Poland and East Germany have traditional-
ly shipped agricultural products into the Common Market coun-
tries. This would be a real problem for them if this area developed
self-sufficiency, itself, in agriculture, and they were no longer able
to earn foreign exchange by this method. So the Common Market
is not just a matter of something that is going on in the neighbor's
house that they are interested in. It has very direct impact on their
own ability to earn foreign exchange.

Representative Cuirrs. Thank you.
Mr. EASON. The only comment I would make is that when we speak

about a market in Europe and elsewhere, we are speaking of a sys-
tem within which businessmen and individuals make their individual
decisions in reaction to prices and other considerations, and we hope
that the market as such will be a mechanism through which growth
will be enhanced and standards of living raised. The totality of the
Soviet Union has the dimensions of a potentially large "market." But
it must be remembered that decisions on growth and expansion are not
made by individuals but by the planners. If Soviet policy dictates
a move in the direction of consumer goods, then they will have to im-
prove their distribution network, and so on. The market and the
people are there in a special sense waiting for the appropriate deci-
sions at the highest level to swing into consumer goods and away from
heavy industry.

Representative CutRTIs. Dr. Thorp's point was, even if they de-
cided that, they would have to develop transportation. How much
money have we sunk into roads and so forth?

Mr. EASON. Oh, yes.
Representative CuR's. Do you have any comment, Mr. Royster?
Mr. RoYsTER. No, no comment.
Representative Cumu's. Thank you again, gentlemen.
I want to announce that we shall stand adjourned until 2 p.m. to-

morrow, when the subject will be, "Policy Aspects of the Soviet Eco-
nomic Offensive."

Roger Hilsman, Director of the Bureau of Intelligence and Re-
search of the Department of State, will be the witness, and then we
shall have a panel discussion on political objectives and problems of
Soviet economic policy. The members of that panel will be Holland
Hunter, professor of economics at Haverford College; Philip E.
Mosely, director of studies, Council on Foreign Relations; Warren
Nutter, professor of economics, University of Virginia; and John
Scott, assistant to the publisher of Time magazine.

Thank you again, gentlemen. The meeting is adjourned.
(Whereupon, at 4: 15 p.m., the hearing recessed until the following

day, December 11, 1962, at 2 p.m.)
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TUESDAY, DECEMBER 11, 1962

CONGRESS OF THE UNImD STATES,
JOINT ECONOMIC COMMIT=,

Washington, D.C.
The joint committee met pursuant to recess at 2 p.m. in room AE-1,

U.S. Capitol Building, Hon. Henry S. Reuss (acting chairman)
presiding.

Present: Representatives Reuss (presiding) and Boggs.
Also present: Wm. Summers Johnson, executive director, and John

Stark, clerk.
Representative REUSS. The Joint Economic Committee will be in

order.
This afternoon we have the second and concluding session of our

hearings on recent developments in the Russian economy.
We have some additional studies prepared by experts on Russia,

which were not available at the time of the original publication of our
committee print, "Dimensions of Soviet Economic Power"; and with-
out objection I offer and request incorporation in the appendix to
these hearings of "Balance of Payments of the U.S.S.R," by Marcello
Caiola * "The Soviet Challenge to U.S. Machine Building," by Michael
Boretziy; and a revision of Prof. Herbert S. Levine's earlier article
entitled "Recent Developments in Soviet Planning."

Our first witness today is Mr. Roger Hilsman, Director of the Bu-
reau of Intelligence and Research of the Department of State.

Mr. Hilsman is well and favorably known to the legislative branch
because of his brilliant work at the Legislative Reference Service of
the Library of Congress.

We are very happy to have you back with us, Mr. Hilsman.
I understand you have a prepared statement. We would like to

have you proceed in your own way.
You might introduce your colleague.

STATEMENT OF ROGER TITISMAN, DIRECTOR, BUREAU OF INTELLI-
GENCE AND RESEARCH, DEPARTMENT OF STATE

Mr. HIiMAN. Mr. Herbert Block, of the Bureau of Intelligence
and Research of the Department of State.

Representative RFuss. You are very welcome, Mr. Block.
Mr. HnLsmAN. Mr. Chairman, it gives me great personal pleasure

to be here, not only to be back on Capitol Hill, even if only for a brief
period, but also because I have been long impressed with this commit-
tee's excellent studies comparing the economic strength of the United
States and the Soviet Union, of the free world and the Soviet bloc.
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As you know, the Soviet economy has grown quite rapidly in the
years following its postwar reconstruction. Since Stalin's first burial,
i.e., in the last 10 years, the U.S.S.R.'s national product has grown by
about 6 percent in the annual average. I may add that a figure like
this is an approximation. Despite all statistical refinements, we do
not have a perfect speedometer, nor does it matter whether the growth
rate was a trifle higher or lower.

What is interesting about this figure is not that it is so high, but
that it is so low. Considering the enormous efforts and sacrifices
forced upon the Soviet population, one should have expected a faster
rate of progress. As you well know, some Western European and
Far Eastern nations have achieved faster growth with less privation.

This leads to a few reflections on the impulses and repressions that
determine the character of the Soviet economy. Looking on the Soviet
economy with the greatest objectivity possible, one is impressed by its
split personality, its unbalanced, even schiziod nature.

Let me begin with a basic feature, the degree of rationality it dis-
plays. The Communists claim to have overcome the so-called anarchic
nature of the capitalist market economy; they have substituted a
fully planned and fully controlled command economy based on the
so-called scientific laws of their own doctrine. But do they run that
economy in a way that is rational and reasonable?

Consider how decisions are made on the ultimate use of labor,
capital, and other resources. In the West it is the sovereign consumer
and the sovereign voter who determine the way the national product
is created and spent. In the U.S.S.R-and other Soviet-type
societies-decisions on what should be allotted to national power and
national welfare, what specific welfare aims should be pursued, these
and similar decisions are made in secret by the leader and his intimates.
Parliament is nothing but a sound board and rubber stamp, and the
population is simply the perforce admiring audience.

Consider, second, the way the decisions on ultimate resource use are
implemented. In the West this is done, by and large, through the
pricing mechanism of the market. The market provides rational
guidance for an infinite number of consumers and producers. The
system is not without flaws; still it provides satisfactory results under
present conditions.

The Soviet method of allocating resources, however, is anything but
rational. Soviet prices are based on a faulty and antiquated theory,
namely, the Marxist labor value theory; by neglecting the charge for
capital services, the Soviet system has provoked a systematic waste of
capital. Soviet prices are shot through with either windfall profits
or with losses, and since they are not fit to steer the economy, they
are neglected in favor of planning in physical terms of mass, weight,
and bulk of product. The decisions thus made may vary from ultra-
conservative to extravagant; in any case they involve a needless waste
of valuable resources.

The Soviets have finally awakened to these realities, and a rather
fuzzy discussion is going on as to what could be done to introduce a
rational steering mechanism into their planned economy. No progress
has been made up to now, and Khrushchev's latest speech, while
promising that all useful proposals should be studied, continues to
blame waste, lack of progress, faulty coordination, and corruption
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on administrators and managers who, after all, have been under his
guidance and control for almost 10 years.

The Soviet economic system-as has been candidly acknowledged
by Oscar Lange, the well-known economist who heads the Polish
Economic Council-the Soviet economic system is in the nature of
a war economy. It creates the sinews of power; for power, not wel-
fare, is its primary goal, and in a gamble for power, costs are sec-
ondary. The economy grows all right, but not as much as the exer-
tions warrant.

What I have just said leads to a second and equally basic imbalance
in the Soviet economy or, I should perhaps say, the Soviet economies,
because there seem to be two of them. There is, on the one hand, the
economy that produces ultramodern space vehicles, efficient blast fur-
naces, and many other complex and high-quality elements of arma-
ment and armament-supporting industries. This is the well-developed
basis of the U.S.S.R. as a great power, and in this connection notice
that Russia has been a world power-for close to three centuries-long
before the Communists took over and had a respectable industrial and
scientific substructure.

At the same time, there is another Soviet economy. This economy
provides the Soviet population with housing space far below the san-
itary standard even of the 19th century, with shoddy and tasteless
manufactured consumer articles, and with a starchy and monotonous
diet unfit for a modern industrial society.

There is a schizoid agriculture composed of nearly 50,000 super-
farms and millions of kitchen plots, the ones too big, the others too
small, all of them insufficiently provided with farm supplies and
spurred by the wrong type of incentives.

In the industries providing consumer goods and services, you will
find corresponding defects. You have a planned economy, but it is
irrational-is planned on two levels, and the two levels are out of
balance. You have a great economy, and yet a great poverty.

It has been said, occasionally, that Khrushchev faces heavier pres-
sures in his decisions on resource allocation than Stalin. Let us under-
stand correctly what this means, if anything. The Soviet national
product has almost doubled since the early 1950's; hence there is much
more to distribute. But all the demands on the pie-defense, space
programs, and so on-have also gone up.

There is no doubt that living and working conditions have improved
since they emerged from the lower depths of the Second World War,
and since the Stalin era ended. But the improvements are not suffi-
cient. Economists, as you know, differentiate between living stand-
ards and living levels, between the well-being rightfully desired and
the well-being attained.

The much-discussed revolution of rising expectations has caught up
with the Soviet Union. The bloc population and the Soviet people
in particular are quite well informed now about life in the West.
They are neighbors of Western Europe and have become aware of its
growing prosperity. They know that the gap between Eastern and
Western European living conditions is widening. And a new gen-
eration is slowly taking over in the East, a generation starved for
creature comforts and fed up with sterile ideology.
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The Soviet leaders are aware of these demands. Khrushchev, in
particular, I think, wishes to satisfy them to a degree, not only because
greater well-being promotes labor productivity, not only because it
might enhance the attractiveness of the Soviet system abroad, espe-
cially in the underdeveloped countries, but simply because social and
political pressures are registered even in a totalitarian state.

You have to be careful about how you say this "register," and realize
that the political situation is a complicated one, and yet it still re-
mains that social and political pressures are registered.

But the problem does not lend itself to a quick and facile solution.
The welfare of the Soviet population has been neglected so thor-

oughly and for so many decades that a rise even to present Western
European levels will take a long time. It is true that precisely in
the field of consumer goods and services, the U.S.S.R. could take over
from the West, and the United States in particular, a large amount of
organizational and technical know-how.

But welfare orientation instead of power orientation, an attitude
of catering for the consumer instead of mechanically fulfilling plan
goals, presupposes a profound psychological change in Soviet ad-
ministrative and managerial habits which is not easily accomplished.
It also presupposes enormous investments over a long time in housing
and civic facilities, in agriculture and consumers' goods industries,
and in the industries producing plant and equipment for consumer
industries and services. These investments would have to be made at
a time when military and space programs have become more costly
than ever.

The net outlay for foreign aid both inside and outside the Com-
munist realm must be mentioned among the claims that press for satis-
faction. Measured in terms of the national product, Soviet foreign
aid constitutes a minute amount, but even so it is anything but popular
either among the managerial class or in the Soviet population.

In fact, the Soviets have carefully left their people in the dark on
the scope of their foreign aid programs. Politically, Soviet foreign
aid seemed to pay off handsomely while it was a novelty. By now
Soviet expectations must have paled considerably, except that the
U.S.S.R. can no longer extricate itself; foreign aid activities have
become a lasting feature of the contemporary scene.

Which brings me to the last section of my remarks. It has to do with
the interaction, the unavoidable interaction, between this country
and the U.S.S.R. I am not so much thinking about the present and
future ratio of Soviet versus American national product and its more
or less mechanical projection into the future. The ratio is now roughly
45 to 100, and whether, by 1970, it will be 48 or 50 to 100 really does not
matter greatly; the change in the ratio is likely to be minor.

Much more important is the impact that America, as a dynamic
body politic, has and will have on the U.S.S.R. and its policies. For-
eign aid is a case in point. Without our initiative in this field in the
years after the war, the Soviet Government would not have dreamt of
extending aid to less-developed countries; our actions in this field-
and I may add Western Europe's contributions-will, whether Mos-
cow likes it or not, have a decisive influence on future Soviet alloca-
tions for such purposes.
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The same is obviously true of the U.S.S.R.'s programs for military
and scientific ends. These, in turn, will determine how much will
be left for investments, in particular for investments that more or less
directly will benefit the consumer. It will finally determine how
much will be available for immediate consumption.

We do not wish to doubt a further rise in Soviet living conditions,
but the Soviet-and Soviet bloc-population is closely watching de-
velopments in American and Western European standards and levels
of living, and the degree to which the gap will narrow or widen will
have a profound influence on the political climate in the U.S.S.R. and
in the bloc.

This might also be emphasized by the activities of the Common
Market, I might say.

The paradox of an irrational planning system, the spectacle of
grievious scarcities in an economy which boasts of its rapid growth,
these and other Socialist contradictions have already engendered
in the bloc countries a healthy doubt of the soundness of the com-
mand economy, collectivized agriculture, and other basic institutions
and policies of Marxism-Leninism. Nor can the schizoid character
of the Soviet economy be healed by creating a new set of agencies
or replacing a number of top officials. The remedies will have to
be much more radical.

Communist diehards have recently been lavish with the Marxist
epithet "revisionism," which they apply to any attempt at reform
in Soviet-type societies. Khrushchev and other so-called revisionists,
in the Communist world of today, would blanch if they could see
ahead the revisions which the 1960's will force upon their system.

That ends my statement, Mr. Chairman.
Representative REuss. This is an extraordinarily interesting ac-

count of things as they are in the Soviet Union's economy. You
pointed out, very well, the great lag in what you called the second
economy, the economy devoted not to production of military goods
and scientific goods, but devoted primarily to the consumption
economy.

You have also pointed out the difficulties Marxist-Leninist eco-
nomics have had with allocating resources, especially between various
forms of producers' and consumers' goods.

However, before we start getting too complacent about this rather
grubby picture of Soviet performance in the second, the consumers'
economy, I wonder if we should not hear from you as to what the
revisionists have up their sleeves.

For example, you mentioned Oscar Lange, who is now head of the
Polish Economic Council. Oscar Lange is an extraordinarily astute
economist. I should think-although I am not familiar with what
he has been saying recently-that people like Lange would have
done some keen appraising of the defects of Soviet economics as
practiced today and would have some ideas on how they can make the
system less inefficient, consistent with the degree of state direction
which is inherent in the system.

I would be amazed if they did not have plans for taking people
off the farm, for example, since this has been one great source of
Western industrial productivity increases in recent years. I would
think, too, that behind all this facade of talk by Khrushchev and
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others about better things in sight for consumers, they would be
in the process of evolving some signals and determinants for deciding
who gets what.

I would like to hear from you on that, if you have any thoughts on it.
Mr. HiLsMAN. Well, I do. I really would like to make three sepa-

rate points.
It is perfectly true, I think, that the revisionists have things up

their sleeves. And I might mention the so-called market socialism
and change in agricultural institutions, although there is no evidence
of any changes yet.

But my second point would be that I do not want to overestimate,
or I do not mean overestimate, but mislead anyone, that I feel that
the demands of the mass of the population have any simple 1-to-1 rela-
tionship with the allocation of resources in the Soviet Union.

I think that the politics of the Soviet Union are a complex matter.
It is perfectly true that through the elite and through the need to keep
the secret police, the army, the party bureaucrats, and the intelli-
gentsia reasonably content, in order to balance off these political forces,
there has got to be some satisfaction of consumers, of these consumers
at the very least. This is true. But the political dynamics of this,
as it works in the Soviet system, permits the leadership a great deal of
flexibility.

What I am adding up to is that I think it would be very complacent
of us to think that because the mass of the Soviet population is aware
of the difference in living standards between themselves and the rest
of the world, this will force Khrushchev to sacrifice many of his power
goals.

I think he is perfectly capable of managing this through the appa-
ratus of a Communist police dictatorship. The politics exist, but they
are complex politics, and there is a great deal of control and maneu-
verability in the leadership.

That would be my second point.
The third point is that I do not think that we should ever under-

estimate, when we talk about revisionists, in the economic sphere or
any other, the difficulty that this causes trained Communists.

The leadership-and I am not talking just about the top leadership,
but the Communist parties, of these various countries-have a process
of developing leadership that both chooses a certain kind of person-
ality and attracts that same kind of personality. Then the personality
is trained as he comes up through the hierarchy of the system.

There are elements in here, and I am thinking now of the work of a
man like Nathan Leites in his study of bolshevism-there are elements
here of something that goes very deep into the structure of the per-
sonality, about the nature of the world they live in and the interaction
and dependence of human personality on this world that they live in.
These things do interact.

And I think that too much decentralization begins to disturb a
Soviet personality, a personality that has grown up in this system.
If you grasp this, you begin to understand some of the real serious-
ness of the present Sino-Soviet dispute. It goes to the organization
of the Communist bloc, the texture and context of the world that they
have created, the kind of life they lead.
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So I think that it makes people nervous in the Communist bloc when
Communists or revisionists or anyone else start talking about very fun-
damental changes in the structure of the system, including agriculture.

For example, a real decentralization relying on the price structure
in the agricultural sector I think would begin to have these kinds of
ideological and even psychological uneasiness.

That was rather a long answer, Mr. Chairman.
Representative REuSS. I was struck yesterday by Mr. Royster's

testimony. He is the editor of the Wall Street Journal and was in
Russia last summer. He testified that 17 Russians are required to
tend a herd of pigs of a size that could be tended by 3 American
swineherds.

You would think that somewhere somebody in the apparatus would
be trying to evolve a method whereby, consistent with the general
state-directed system, you could get some of the surplus swineherds
into the cities, making consumer goods.

I grant that the Soviet Union is not likely to decrease the absolute
volume of its resources which it devotes to military and near-military
production. It is in the second economy, the civilian economy, where
a more rational organization could produce vastly better results; and
since at least some of the people in the Kremlin are practical politicians
who want to be popular, I would suspect that maybe they are closer
to some economic revisions than we think.

But your answer was that you think they have gone about as far as
they feel they can go in the way of decentralization, in the way of
giving farmers, let us say, a price incentive to produce more, and thus
surplus labor is not likely to be spilled into the cities in order to pro-
vide increased industrial production.

Mr. HILSMAN. Well, what I was trying to say is that I think that
there are possibilities for improvements within the Communist ideol-
ogy about their economy. I think there is undoubtedly room for struc-
tural changes that would have some rather far-reaching effects.

However, I am inclined to doubt that they will get to the very root
of the matter. As I mentioned in my remarks, an entirely different
attitude of mind, a price system, and the incentives that it brings.

I think, taking your example of the swineherds, you could argue this
on several levels. One is the basic level of institutions and price sy-
tem, which I doubt that they will ever-barring some really cataclys-
mic change in the Soviet society-bring themselves to.

At the same time, you could say that this particular example they
might at least be able to reduce to 5 or 6, as opposed to the 17, by elim-
inating some of the inefficiencies of a bureaucratic way of handling
agriculture by a large bureaucracy. I think we all realize that the
incentives inside of bureaucracy are not high to reduce the number of
people.

But finally, there is still another level that you might go to in this
particular example, and that is: Even though you might see ways
within the Communist structure of reducing the number of people
to tend this one hog, you might be reluctant to go even as far as you
are capable of going, because of, say, the problems of urbanization.

You set things in train. If you start moving people too fast from
the farms to the cities, they already have a major housing problem,
and this is a major reallocation of resources to housing and to all of
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the things that are needed in the city to sustain people, the transporta-
tion needed to get food to them, and so on.

Representative REuSs. Turning to a new point, do you find evidence
that the underdeveloped countries are impressed with and are at-
tempting to imitate Russian economic methods?

Mr. HILSMAN. It is awfully hard to generalize about such a large
number of countries as fall into this rubric.

I think I really am more impressed with the opposite. In the under-
developed countries, and especially in the Asian countries-this is on
the top of my mind right now, since I have just returned from this
part of the world-I think the thing that impresses me most is that
even in the case of those countries who take a "neutralist" stance, that
in practice tend to be more leftist-leaning, more Eastern-leaning than
Western-leaning-even in the case of these countries their stance on
the international scene is more often than not quite different than
their internal stance.

For example, even with India at the height of its neutralism, Mr.
Nehru was very careful to sterilize and neutralize the Indian Com-
munist Party, even when he was most friendly with the Soviet Union
and Communist China.

Now, of course, after the Sino-Indian border trouble, he is not so
friendly with the bloc even on the international level.

So I think really the opposite. I don't think they know too much
about the internal workings of the Soviet economy. I think that the
imitation of the bloc, the attraction of the bloc, comes really on a
different level than the matters that we have been discussing today.

Unfortunately, the power aspects of the Soviet economies, the power
economy, are terribly impressive in the underdeveloped world. The
sputnik, the space feats, military power, all are impressive here.

I doubt that there is a very complete and full understanding of the
workings of the Soviet economy in the underdeveloped areas.

Representative REUSS. What can you tell us about the recent activi-
ties of the Soviet Union in economic warfare through the use of ex-
ports, particularly in disrupting commodity markets throughout the
world?

I am thinking of things like the sale of oil at allegedly cut rates.
Mr. HILSMAN. Well, this has been a practice of the Soviet Union,

as you know. I think that our judgment right now is that the Soviet
economy at its present stage has a certain need for imports and hence
a need for exports. I think this is a risky judgment to make when
we get into these crystal-ball predictions, but I think for the moment
at least Soviet dumping activities are going to be less than they have
been at some periods in the past.

I think they have need for imports which will inhibit them in these
particular practices.

Representative REUSS. They do not have foreign exchange to throw
away.

Mr. HILSMAN. Exactly. They have to import a lot; so therefore
they have to export.

Representative REUSS. We have heard much recently in the press
about basic political differences between the Chinese Communists and
the Soviet Union. What can you say about the differences, if any, in
the economic approach of the two countries?
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Mr. HILSMAN. Internally? Or in their attitude toward the rest of
the world?

Representative REUSS. Well, let us hear you on both.
Mr. HILSMAN. Both.
Well, following right from your previous question of the attitude

toward the underdeveloped countries in the world, as you know, the
Soviet Union embarked on a program of foreign aid really in conjunc-
tion with a policy of encouraging neutralism in various parts of the
world.

The Chinese Communists made a certain attempt to follow in their
footsteps, but really found that it was too much for them, and aban-
doned this.

And this leads us right into the heart of the Sino-Soviet dispute,
because there has been in this dispute not only a quarrel about ideology,
a quarrel about the organization of the bloc itself, about where power
shall lie; there has also been in this dispute an argument about the
policy the bloc shall follow toward the underdeveloped part of the
world.

The Soviet Union has been following the policy of peaceful coexist-
ence, which means foreign aid, encouraging neutralism, and so on, and
the Chinese have been arguing for a more aggressive, more power-
oriented policy, more of a policy that contains a military threat, and
none of the foreign aid, and so on.

So this is really its answer. The Chinese Communists have not
adopted this kind of a policy. Their policy has been a much harsher,
much tougher, much more aggressive policy, not only toward the
West, toward the United States and the rest of the world, but toward
the underdeveloped countries themselves.

On the other hand, the Chinese Communists have a need for imports,
a very substantial one. They have a need for a great deal of oil.
Of their imports of oil, virtually all of it does come from the
Soviet Union. And one will watch with interest the fluctuations of
these oil imports from the Soviet Union as this dispute progresses.

They also have a need for food, for wheat. And here they have been
buying a great deal of it. This has cost them a lot in terms of their
whole economy. But they have a need for trade, therefore, especially
in oil and in food.

Internally, we have watched a great leap forward in the industrial
sphere, which was a colossal failure. We have watched a large-scale
attempt at communes, agricultural communes, which has failed.

It has gotten them into serious trouble, and we saw some of the
repercussions of this in the flood of refugees earlier this year into
Hong Kong out of China. It was not that these people were starving
at the time, but it certainly was that they were anticipating that they
would be starving sometime during this coming winter. And this, too,
we will have to watch.

Reports coming out of Communist China right now show grave
economic difficulties, a shortage of raw materials, factories idle because
of the shortage of raw materials, underemployed and unemployed
people in the cities, reluctant to be pushed back on the farms, with the
Government trying to force them back on the farms.

This, too, I am afraid, all of these factors, are going to have their
effects in the international sphere in the foreign policy of Communist
China.

47



48 DIMENSIONS OF SOVIET ECONOMIC POWER

Representative REuss. Trade between the Soviet Union and the
Common Market countries and other Western European countries
has, I believe, been increasing in the last 2 years. Is that your
impression?

Mr. HILSMAN. With credits. With credits, as opposed to trade.
In favor of the Soviet Union; that is correct.

Representative REuss. Credits extended by the Western European
countries?

Mr. HILSATAN. Yes.
Representative REuss. What guess can you make about the future

of East-West trade?
Mr. HILSMAN. Well, certainly it is perfectly clear that the Soviets

themselves are very nervous about the Common Market. They have
been trying to jack up CEMA, that held a number of meetings on this.

Representative REuss. CEMA?
Mr. HILSMAN. The Communist equivalent. This really goes back

further. It was established in the period following the Marshall plan
and really is a counteraction to it.

But they have been increasing their emphasis on it recently, and one
thinks as a counteraction to the Common Market.

Let us say the bloc equivalent of the Common Market is the way
they think of it, I think.

You see evidences of this sort of nervousness on the part of the
Soviet Union. On the other hand, a sound Common Market should
increase import needs and export availabilities. It does not neces-
sarily follow that it is trade trouble for the Commnunist bloc.

Representative REuss. Do you have an opinion as to whether ex-
panded trade in nonstrategic goods between Western Europe and the
Communist European bloc is in the interests of the West, leading to
greater flexibility and mobility and the possibility of political relax-
ation? Or is such trade against the interests of the West, because it
builds up the Soviet bloc?

Ml. HILSMAN. Mr. Chairman, I was raised in the free trade school
that trade resulted in everybody being better off. So let us say my
instinctive bias is toward free trade everywhere in the world.

But I would be very skeptical of one aspect of this, and it touches
on what you mentioned earlier, and that is the Soviet practice of
dumping.

Though theoretically, in other words, in favor of free trade every-
where, I would have grave doubts about the longrun stability of such
a relationship. Certainly many of the nations who have entered
into trade with the bloc in the past have come to be disappointed
eventually.

There have been some short-run gains for some of them, but in the
long run a sudden switch-off of trade, a dumping practice, any number
of political decisions, which the Soviets are often injecting into every
relationship, have led to disappointment.

I think if I were the leader of a Western nation, of one of the smaller
nations, I would hesitate to see my economy become dependent on a
trade relationship with the Soviet Union, in view of this past history,
because of the possibility of a major unsettling at some future time for
some political decision, as a result of some political decision. Hence,
I would have a healthy skepticism of it.
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If the relationship, the trade relationship, did not involve that kind
of a dependency, making investments that depended upon this market
continuing in a stable way, then I think it might possibly be beneficial.

Representative REUSS. Of course, the free world is having its own
difficulties with changing trade patterns, both those brought about by
alternating scarcities and gluts of basic materials from the under-
developed countries, and those brought about by various political and
economic groupings such as the Common Market. Is this not so?

Mr. HILSMAN. That is true. But I would think that the Common
Market, because of the nature of the governments involved, the nature
of the economies involved-they are, after all, price system economies.
The political decisions are democratically arrived at.

It seems to me that because of these factors entering into a relation-
ship with the Common Market on the part of an outsider, it does not
involve the same risk of a reversal for political reasons, power reasons,
as it does with the Soviet Union.

Representative REUSS. Thank you very much, Dr. Hilsman. We
appreciate your being with us this afternoon.

Representative REtSS. For our next witnesses, we have a panel of
distinguished scholars, all of them with intimate knowledge of Russia.
I will ask Mr. Hunter, Mr. Nutter, and Mr. Scott to come up.

I understand Mr. Mosely, who is also on the panel, is not yet here.
When he arrives, we will ask him to join you.

The first witness is Dr. Holland Hunter, professor of economics at
Haverford.

We are happy to have you with us, Dr. Hunter.
You have a prepared statement, which will be received; and would

you proceed in your own way, either to paraphrase or summarize your
statement.

STATEMENT OF DR. HOLLAND HUNTER, PROFESSOR OF ECONOMICS,
HAVERFORD COLLEGE

Dr. HUINTER. Thank you, Congressman Reuss.
If it is permissible, perhaps I could simply submit that statement

and make a few additional comments.
Representative REuSS. May I suggest that I think it would be most

useful if you can summarize it, because among other things, we may
want your colleagues here on the panel to comment on the key points
that you make. So if you could combine a summary of it and the addi-
tion of whatever you care to add, I think it will be most helpful to us.

(Dr. Hunter's prepared statement follows:)

STATEMENT BY HOLLAND HUNTER, PROFESSOR OF ECONOMICS, HAVEEFORD COLLEGE;
RESEARCH PROFESSORSHIP, BBOOKINGS INSTITUTION; RUSSIAN RESEARCH CEN-

TEE, HARVARD UNIVERSITY

The Joint Economic Committee's reviews of Soviet developments have come to
be major aids to American understanding, and the papers I have seen in the
present collection indicate that this new set will be extremely useful. There Is
also some educational value in an exchange of views before this august com-
mittee, especially from men like those flanking me. The subject, however, is
vast, and our discussion-necessarily impromptu-cannot be definitive. In fair-
ness to the authors of these background papers, it should be clear that members
of the panel have not had time to study the papers with care. And in fairness
to everyone here today, we should remind ourselves that the administrative
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changes currently underway in the U.S.S.R. are so very recent that our evalua-
tion of their significance must necessarily be extremely tentative. My own
preparation for these hearings has benefited greatly from the observations of
several scholars at the Russian Research Center, Harvard University, but I do
not in any sense represent them or the center.

These brief remarks come in two parts. First, some problems that arise in
evaluating comparisons are illustrated in the current Soviet context. Then a
few comments are offered on some of the underlying papers, especially as they
touch on the size of the Soviet gross national product and on indexes measuring
the rate at which its industrial production is growing. The outcome is a net
impression that the Soviet economy will continue to move forward rapidly in
the 1960's.

I. THE INCOMPLETE COMPARISON, FIVE TYPES

Reviewing the performance of an economy is a numbers game, which, like
others, has its dangers. Both Soviet propaganda and Western popular commen-
tary frequently use vivid language involving comparisons that are ambiguous
or unstated. It is therefore important that we be clear and explicit in specify-
ing the numbers we are comparing when we make our judgments. Without
being exhaustive, I might illustrate the dangers of "dangling comparatives" in
five different connections.
A. Current absolute levels

Soviet production generally increases from year to year, but recently the abso-
lute level of output has declined for some products. Coal production, for ex-
ample, was 513 million metric tons in 1960, and 511 million in 1961. Is this a
sign of crisis? It is not, because the U.S.S.R. is belatedly moving away from
coal toward use of oil and gas as fuels; the latter are growing more rapidly than
anticipated and fuel shortages are not a current problem. By contrast, the
absolute fall in the level of agricultural production after 1958 has created some
major problems for the regime, as we know. Yet even here the declines have
not created a crisis like that confronting the Communist Chinese, and we would
do well to maintain a due sense of proportion.
B. Current rates of growth

While absolute levels of production in the U.S.S.R. have continued to rise, the
percentage rate of growth from one year to the next has typically been lower
than it was a few years ago. This fact is central to our analysis of Soviet pros-
pects. But the reduced growth rates lead to varying degrees of concern on the
part of Soviet authorities. For example, the drop from a 17-percent rise in
cement production during 1960 to a 12-percent rise in 1961 is clearly unfavor-
able, yet the 3-year rise since 1959 has been 48 percent (if the 13-percent in-
crease for 9 months 1962 applies to the whole year), and a 47-percent rise in
the next 3 years will bring cement output up to the 1965 target. Production of
synthetic fibers, on the other hand, is rising some 11 percent in 1962, compared
to annual increases of 17 percent in 1960 and 18 percent in 1961; growth in the
next 3 years will have to be more than 2/ times as rapid if the 1965 target is
to be met. Concern with the whole plastics situation has recently led Khru-
shchev to give top priority to its improvement.
C. Relevance in comparisons of international standing

Without going into the complexities of measuring the relative positions of
two different economies, I might illustrate the problem of finding relevant com-
parisons by citing a striking Soviet device for minimizing the true dimensions
of their housing shortage. The Soviet people are no doubt reassured to see in the
1960 statistical handbook that 2,912,000 apartments were built in the U.S.S.R.
in 1960, compared to 1,180,000 units In the United States, including Alaska and
Hawaii. The handbook does not indicate, however, that over three-quarters
of these units are single-family houses, or that even the apartments are much
larger than what is now being built in the U.S.S.R. Other similar examples
could be cited. But the relevant comparison is not always easy to agree on.
For instance, Americans frequently consider urban Soviet citizens, very few of
whom have cars, to be deprived. Yet excellent bus and subway service, as in
Moscow, may go far to offset or remove the apparent deficiency.

The fact that Japanese and West German growth has been more rapid than
Soviet growth in the last decade is an important demonstration that dictator-
ship is not a necessary condition for rapid progress. Under favorable condi-
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tions, freedom and public welfare can thrive as output expands. In the 1960's,
as Stanley Cohn shows (p. 87), many allegedly decadent economies will be
growing, from already high levels of per capita income, at impressive rates.

This growth of the advanced economies, along with the U.S.S.R., has been
more rapid in recent years than the economic growth of most low-income econo-
mies, especially those where population is also growing rapidly. Roughly
speaking, the rich countries are pulling away from the poor countries. The po-
litical strains to be anticipated from jostling among advanced countries as they
move forward will surely be complicated by, and will perhaps be outweighed by,
the strains arising between the high-income countries as a group and the poor
countries that are falling even further behind. Sound policy will require
thoughtful attention both to the opportunities and responsibilities, and to the
dangers that lie in these complex relationships.
D. The problem of "budget" (it will be)

Evaluation of Soviet reality, under conditions of rapid growth, faces a prob-
lem of pinning down the dates of particular developments, especially those that
are underway. Frequently Western observers are fooled, like the Russians
themselves, into treating proposed projects as though they were already on
band. Let me give two examples. In the fall of 1959 the U.S.S.R. announced
plans to build some oil pipelines joining the Soviet Union with several Eastern
European countries and potentially with Western European markets also. There
were immediate political reverberations in many quarters, though, of course, no
oil had yet been delivered through them. Nor has it to this day. Parts of the
network are now being completed, and perhaps by 1964-5 years after the
original excitement-the system will be in operation. In this case there has
been ample time for adjustment.

For a second instance, consider the story in the New York Times of Novem-
ber 30, 1962, captioned "Soviet Union Undertaking Vast Program of Subterra-
nean Study Using Holes Bored 9 Miles Deep." This is clearly in the present
tense, and a casual reader could be forgiven for conjuring up visions of serious
achievements, perhaps with implications for underground nuclear testing. Close
reading of the dispatch makes it clear, however, that to date one oil well test
hole has "reached a depth of more than 3 miles," while another is slated to go
down more than 4 miles, almost as far as a Texas dry hole drilled some years
ago. Holes that are to go down 6 to 10 miles are part of a long-range research
program. In this case the development is really just appearing on the horizon.
B. Planned versus actual performance

The term, "failure," should be very cautiously used in connection with under-
fulfillment of plan targets in the U.S.S.R. Remember that each year new annual
targets are set, and that there is some optimum distance out ahead where they
should be placed. The basic objective is change, not balance, and a noticeable
degree of overcommitment has been considered by Soviet authorities to be a
forceful device for stimulating controlled change. Under these conditions there
will always be gains that fall short of targets, especially for items that have low
current priority in the eyes of the authorities, and gains that go beyond some other
targets, especially for items of very high priority. It the weighted average of
overfulfillments and underfulfillments is substantially short of aggregate goals,
one can conclude either that the set of targets was unrealistically ambitious, or
that feasible targets are being missed because of genuine malfunctioning in the
performance of the economy. It might be well to employ this distinction today
in our evaluation of the current Soviet situation.

II. OBSERVATIONS ON SOVIET TRENDS IN INDUSTRIAL OUTPUT AND GNP GROWTH

The Greenslade-Wallace index of Soviet industrial production is a substantial
contribution to our knowledge in this area. Developed independently of the
Kaplan-Moorsteen index, it provides support for the latter and adds to the cluster
of Western computations that now stand in fairly close agreement with each
other, all showing lower growth rates than the official Soviet index.

The effort to extend coverage of this index to include merchant ships, civilian
aircraft, electronics, and some added chemicals, is clearly welcome, especially
since these are among the products whose rate of growth is above the average.
The effect is to pull the Greenslade-Wallace index above the Kaplan-Moorsteen
index after 1953. By 1961, the new index has a value of 267, taking 1950 as 100,
while the Kaplan-Moorsteen index would-if carried forward-be in the neigh-
borhood of 250.



52 DIMENSIONS OF SOVIET ECONOMIC POWER

It is also very helpful to have an up-to-date index covering the last 12 years
continuously, since this provides a basis for judging Soviet prospects over the
next few years that is more relevant, in my view, than any longer period can be.
The post-1950 Soviet economy differs in many important ways from the Soviet
economy of the 1940's or 1930's, to say nothing of earlier periods. The near
future will develop out of the recent past, if we assume no sharp discontinuities,
and the forces at work in shaping it are therefore to be found in this recent
relatively homogenous record. Splicing together the war and civil war period
(1914-20) the recovery period (1921-28), the Stalinist growth period (1929-40),
another war and reconstruction period (1941-49), and the recent cold war ex-
pansion period, does not seem to me likely to yield a valid basis for forecasting
the next decade. I say this with full respect for the National Bureau of Economic
Research study, directed by my friend Warren Nutter, which is a major contri-
bution to our understanding of the Soviet past, compared with the American past.
When the NBER study was launched, only 4 years of this 12-year period had
transpired, and the heterogeneous long-period perspective had perforce to be
employed. But now, for the specific purpose of estimating future prospects, we
have additional evidence, not available even at the conclusion of the NBER
project, and I would think, therefore, that primary stress should now be placed on
post-1950 record.

Mr. Cohn's dollar estimates of the 1960 gross national product of seven major
economies are courageous and interesting, as are his rough forecasts of each
economy's possible growth rate during the 1960's. An evaluation of their plausi-
bility would be a major task which I do not attempt here. I cannot resist,
however, a brief computation showing what the numerical consequence of apply-
ing these growth rates to the 1960 positions would be for the 1970 standing of
these countries. For simplicity a range of 4.0 to 4.5 percent for an average annual
rate of growth is taken here as 4.25 percent. The four European economies he
presents are also shown here as a group.

TABLE 1.-Estimated gross national products, 1960 and 1970, for 7 major economies

GNP in 1960 GNP in 1970
Anticipated ________________

Country growth rate
Billion United Billion United
dollars States =100 dollars States=100

United States 504.4 100.0 4.25 764.7 100. 0
U.S.S.R 235.5 46.7 6.25 431.9 56.5

4 European economies - - 306.2 60.7 4.7 484.6 63. 4

West Germany - - 92. 2 1| .3 4.756 146.7 19.2United Kingdom -- - 85.4 16. 9 3.75 123.4 16.1
France ----------------- 84. 8 16.8 5.25 141. 4 18. 5
Italy - - 43.8 8.7 5.25 73.1 9.6

Source: Cols. 1 to 3 from Stanley H. Cohn's chapter, pp. 76 and 87; cols. 5 and 6 derived therefrom.

It will be seen that, on this basis, the U.S.S.R. is estimated to advance from
about 47 percent of the U.S. level in 1960 to about 57 percent of the U.S. level in
1970. The four European economies rise from about 61 to about 63 percent of
the U.S. level. Taken together, these four European economies show a larger
gross national product than that of the U.S.S.R. in 1960, and this is still true in
1970. If the other economies of Western Europe were added to the group, it
would, of course, be even larger, but then perhaps the relevant comparison would
require grouping the other members of CEMA with the U.S.S.R. Without mak-
ing the estimates, one can still see that Western Europe has and will have major
stature in relation to the Soviet bloc.

Dr. HUNTER. There are first some cautionary remarks about the
imLportance of being clear on what we are comparing when we say
things have gotten larger or smaller or better or worse.

The first point suggests that, for instance, if coal production goes
down a little, it really is not serious, because the U.S.S.R. is switching



DIMENSIONS OF SOVIET ECONOMIC POWER 53

to oil and gas. On the other hand, when agriculture fell off, someproducts at least, that was serious, although not as serious as in China.Secondly, I discuss declines in percentage rates of growth, andpoint out that some are serious and others are less serious.
Then I take issue with the Soviet way of comparing the number ofapartments they build with the number of housing units we build. Itturns out, of course, that our units, three-quarters of them, are single-family houses, and not two-room apartments.
Then I point out that the U.S.S.R. has been growing; and that, asMr. Cohn's paper shows, many Western economies have also beengrowing. The striking fact is that these economies as a group havebeen pulling away from the really poor countries; while we may notconsider the resulting problems today, they are, bound to be serious.
Then I suggest the importance of noticing when things are actually

finished in the U.S.S.R., and give two instances of premature concernon our part.
The final caution is an observation that, although ambitious targetsmay not all be fulfilled, this is not necessarily a sign of collapse, or asign of unimpressive growth.
I turn, then, to some observations on the trend of growth of indus-trial production and GNP. There is a passage here that should beread.

It is also very helpful to have an up-to-date index covering the last 12 yearscontinuously, since this provides a basis for judging Soviet prospects over thenext few years that is more relevant, in my view, than any longer period can be.The post-1950 Soviet economy differs in many important ways from the Sovieteconomy of the 1940's or 1930's, to say nothing of earlier periods. The nearfuture will develop out of the recent past, if we assume no sharp discontinuities,
and the forces at work in shaping it are, therefore, to be found in this recent,relatively homogeneous record.

Splicing together the war-and-civil-war period (1914-20), the recovery period(1921-28), the Stalinist growth period (1929-40), another war-and-reconstruc-
tion period (1941-49), and the recent cold-war expansion period, does not seemto me likely to yield a valid basis for forecasting the next decade. I say thiswith full respect for the National Bureau of Economic Research study, directed
by my friend Warren Nutter, which is a major contribution to our understand-ing of the Soviet past, compared with the American past. When the NBERstudy was launched, only 4 years of the 12-year period had transpired, and theheterogeneous long-period perspective had perforce to be employed. But now.
for the specific purpose of estimating future prospects, we have additionalevidence, not available even at the conclusion of the NBER project, and I wouldthink, therefore, that primary stress should now be placed on the post-19.50record.

If you permit me, I would now turn to some observations on pointsthat have come up this afternoon, and then turn to the table at the end
of my statement.

Mr. Hilsman says it is interesting that the Soviet rate of growth has
been so low, considering the enormous efforts and sacrifices forced upon
the Soviet population. In this connection, one should note that thehigh rate of growth of Japan and West Germany is not unconnected
with the fact that their military outlays have been very modest.

What is impressive about the Soviet record is that they have beenable to keep the share of consumption in the national income so low forso long that both industrial output and military power have grown
very rapidly.
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My second comment relates to the rationality or irrationality of the
Soviet economy. There are two senses, I think, in which we can criti-
cize the Soviet economy's rationality. One can argue that an economy
is irrational if it fails to serve consumers. In that sense, the Soviet
record appears, from our point of view, from a humane point of view,
certainly, gravely irrational.

But you can say that it has also been irrational in the sense that it
has been very clumsy in the way in which it has been directed toward
the regime's purposes. That is to say, it has not even been a terribly
rational dictatorial economy.

This is an important distinction, because people like Oscar Lange
and his counterparts in the U.S.S.R. are now trying to find ways to
eliminate inefficiency and get an economy that will carry out efficiently
the purposes of the regime.

Carrying that a little further, one could speculate that the recent
changes in administration and organization show that Khrushchev is
not yet ready to follow the suggestions of his technical economists;
that is to say, he still apparently puts more confidence in capable,
young, energetic administrators than in the arrangements for operat-
ing the economy that these economists are recommending.

I agree very much with what Mr. Hilsman said about the nature of
the party-trained Soviet personality. That is relevant here, because
there seems to be a kind of clash between what the Russians call party
spirit, "partiinost'," and the technical problems of optimizing along
many fronts. That is, the men who are running the economy see that
where formerly they only had a handful of goals, they now have
a large number of things to consider; they need a rational, and in some
sense or other unideological, way of reaching decisions. But as Mr.
Hilsman suggests, the party is not ready for that.

A brief observation on Soviet trade: There is a paradox, here, I
think. If the U.S.S.R. increases the absolute volume of its trade, as
it has been, and if this increase continues so that it really becomes sig-
nificant on a world scale, then the U.S.S.R. will literally have to de-
liver the goods. Sustained trade is only entered into repeatedly if the
trader brings himself under the disciplie of the world market. Thus
if the U.S.S.R. does that, there will be a retreat from the autarchic and
purely politically dominated trade of the past decades.

If, on the other hand, Soviet trade continues to be primarily politi-
cally motivated, then it will be sporadic, and I would think much
smaller in absolute volume.

Perhaps now I could end by commenting on the numbers Mr. Hils-
man uses for the possible position of the U.S.S.R. in 1970, compared
with the United States.

Clearly it is hard to be precise, but at the end of my prepared
remarks there is a quick computation to see what is implied by Mr.
Cohn's figures for the relation of the Soviet economy and other econ-
omies to the United States in 1960, and the growth rates that seem
plausible for this coming decade; to see where they bring you out in
1970.

It is quite interesting. You see that, calculated this way, the
U.S.S.R. advances from about 47 percent of the U.S. level in 1960 to
about 57 percent of the U.S. level in 1970.
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And combining together West Germany, the United Kingdom,

France, and Italy, you see that they in 1960 are about 61 percent of
the United States, and if they grow as anticipated, they would be
about 63 percent of the United States in 1970.

This involves a growth rate for the United States of 41/4 percent
per year; that may seem to some a little high, although it was achieved
during the first half of the 1950's. If our rate of growth during the
1960's was 21/2 percent per year, the growth for the decade as a whole
would be 28 percent. Even under those conditions, the U.S.S.R. rises
from 47 to 67 percent of the United States, and the group of four
European economies rises from 61 to 75 percent of the United States.
Perhaps I could end by saying this seems on the whole comforting.

Representative REuss. Thank you, Mr. Hunter.
The next panelist is Mr. Warren Nutter, professor of economics at

the University of Virginia.
You, too, have a prepared statement, Mr. Nutter. Would you pro-

ceed in any way you wish.
Mr. NU fiR. My knowledge of the Soviet Union is very specific and

limited essentially to the economy, and I think that since my com-
ments are also very specific, I will serve a better purpose by simply
reading them to you at this point, instead of ranging over the various
issues that have been raised. These we can take up later on.

STATEMENT OF G. WARREN NIUTTER, PROFESSOR OF ECONOMICS,
UNIVERSITY OF VIRGINIA

Mr. NUTTER. It is an honor to appear before this committee to
comment on dimensions of Soviet economic power, another of the im-
portant studies you have sponsored on comparisons of economies in
the Communist and non-Communist worlds. Since I have had only a
week to look over the finished reports and to gather my thoughts on
the subject, my remarks at this time will have to be essentially in the
nature of first reactions on rather general matters. I offer them, never-
theless, in the hope they will be of some interest.

The present series of reports contrasts in one interesting respect
with the one issued in 1959, in that the present reports seem to be
written mainly by personnel from governmental agencies and not by
academic specialists. This kind of balanced presentation of views is
to be desired, and the committee is to be commended for promoting
it. It is somewhat regrettable, however, that the ordinary reader is
not given as much guidance as he might be on the variety of back-
grounds represented by the different authors. In this regard, the
reports issued this year would be more valuable if authors were fully
identified, particularly in their professional attachments, as they were
in the 1959 reports. I make this comment on the basis of the textual
material I have seen, and the matter may be taken care of in intro-
ductory statements, in which case my remarks are not relevant.

One thing that is clear from comparison of the present reports with
earlier ones is how much our knowledge of the Soviet economy has
improved over the last 4 or 5 years, thanks in important measure to
this committee's role in seeking out and publishing conflicting views.
As knowledge has improved, views have changed.

Let me offer one example from the field of industrial growth, which
I have followed rather closely.
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In a speech given in the spring of 1958, Allen Dulles, then Director
of the Central Intelligence Agency, said that:

The Soviet economy has been growing, and is expected to continue to grow

through 1962, at a rate roughly twice that of the United States. Annual growth

overall has been running between 6 and 7 percent, annual growth of industry

between 10 and 12 percent (New York Times, Apr. 29,1958, p. 8).

A year later he said:
During the past 7 years, through 1958, Soviet industry has grown at the an-

nual rate of 9'/2 percent (ibid., Apr. 8, 1958, p. 8).

And 6 months later:

We believe it likely that the Soviet will continue to grow industrially by 8 or

9 percent a year (hearings, JEC, November 1959, p. 9).

This story may perhaps be continued by referring to the report

being submitted to this committee by Rush Greenslade and Phyllis
Wallace.

They find Soviet industrial production of civilian goods to have

grown at an annual rate of 10.1 percent over 1950-55, 8.7 percent over
1955-61, and 6.6 percent over 1959-61.

They hesitate to construct an index including military products,
but they suggest an illustrative trend of total production that would
change these rates to about 9.9 percent over 1950-55, 8.7 percent over
1955-61, and 7.5 percent over 1959-61.

While I would argue that these rates for the latter two periods are

too high, that is not the point to be made here.
The point is that these rates are all significantly lower than those

given in Dulles' speeches, despite the fact that he was steadily lower-
ing his estimates. The difference is particularly marked between the

projection of 10 to 12 percent through 1962, apparently made in the

spring of 1958-though Dulles' statement is not entirely clear in that
respect--and the current estimate of about 7.5 percent for 1961.

I do not wish to argue that improved knowledge has uniformly led

to lowered estimates of Soviet economic growth, for this is not so.

For example, estimates of recent trends in Soviet gross national pro-

duct have not changed materially as more and more information has
become available.

There is, however, a lesson to be learned from the history of assess-

ment of industrial trends; namely, that U.S. analysts have leaned
toward overstatement of Soviet performance when the data left room

for doubt. I think this remains true in several of the reports presented
this year.

Let me cite two or three instances.
In his informative survey of recent trends in the gross national

product of Soviet and Western countries, Stanley Cohn does not

probe into the question of how estimates of recent Soviet performance
would be affected if allowance were made for the well documented
exaggeration of agricultural production and growth, indicated in

part by Joseph Willett in his paper.
There are grounds for believing that agricultural production in

1960 may have been overstated relative to earlier years by as much

as 20 percent, because of false reporting and changes in reporting

standards as they apply to such things as moisture content of grain.
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Adjusting the estimates of overall growth to eliminate this over-
statement would reduce the growth rate for GNP over the last decade
around half a percentage point. Estimates of the level of GNP
would also be markedly reduced.

In the area of industrial production, Greenslade and Wallace have
constructed a new production index for postwar years differing from
others constructed by Western scholars in that it covers electronic
equipment, merchant ships, and civilian aircraft.

The added coverage causes their index to show a higher rate of
growth than the other indexes, which they consider to be less reliable.

Since no output data exist for the added products, Greenslade and
Wallace make roundabout estimates based on what seem to be a number
of tenuous conjectures. Let me quote, as an example, their description
of how they estimated production of electronic equipment:

The estimates of value of output of electronics used here are based on an-nounced Soviet number and value of electron tubes and semiconductors, which
in the United States has been a fairly constant percent of final output. The
value of Soviet final output is derived from the U.S. ratio of value of shipments
of final output to value of tubes and semiconductors.

One is inclined to agree with the judgment they give in the appendix
to their report, that, "Adding imprecise series to an index does not
necessarily improve it." Yet they argue differently in the body of the
text and accept their higher growth rates as reliable.

Examination of recent trends in Soviet freight traffic, a field un-
fortunately not surveyed in this year's reports, at least those I have
seen, might have led them to be more skeptical.

The increase in freight traffic was only 6 percent in 1960 and 4
percent in 1961, both lower than for any other year since 1928, except
1933 and the war years. One would expect freight traffic to grow
faster, not slower, than industrial production in an economy that is
expanding spatially, as is the case with the Soviet Union.

A similar leaning toward the high side is seen in the estimate by
Greenslade and Wallace of the pace of industrial growth since 1937.

First of all, they make no adjustment for gains from territorial
expansion, which accounted for an increase of more than 10 percent
in the level of production around 1940. Eliminating these gains
would alone reduce the annual growth rate for 1937 through 1961
by about half a percentage point, bringing Greenslade and Wallace's
estimate for the Soviet Union down to about the level for Japan
and Italy.

Secondly, they argue that their rate is too low, because it does not
reflect military production, which, in their view, grew faster than
civilian production over this period. To support this view, they ex-
amine an index of munitions output for 1940-55 drawn from the
works of Abram Bergson and extended backward by them to 1937.

They find munitions output in 1955 to be four times the level of
1937, as contrasted with my own finding of less than three times.
Their own finding, they argue, is consistent with known movements
in the size of armed forces.

But suppose we move the beginning year forward to 1940 and
compare Bergson's findings with mine for the period 1940-55, the
only period for which both computations were made.
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We then see that munitions output multiplied 1.5 times by Berg-
son's estimate, and 1.3 times by mine. These figures compare favor-
ably with the multiplication by about 1.5 times in the armed forces
that took place between the terminal dates under consideration.

Since civilian industrial production more than doubled between
1940 and 1955, according to either my or Kaplan's indexes, there seems
to be little reason to believe that adding military products would
raise the growth rate over these years, if either Bergson's or my
estimates of military production are taken to be of the right order
of magnitude.

Let me briefly mention a third example of the leaning toward over-
statement.

I have in mind the paper on machine tools by Anthony Daukas.
It may be that the Soviet Union is outproducing the United States
in the area of metal-cutting machine tools by a ratio of almost 4 to 1,
as Daukas suggests, but many other ratios are also possible, including
those that show the United States ahead, depending on how one
resolves a large number of unknowns.

It seems to me that Daukas has generally assumed the best situa-
tion for the Soviet Union whenever concrete data were not available.
The truth is that we do not know the detailed characteristics of Soviet
machine tools in the mass. We know only what we read in catalogs
or what we see in the specimens of particular plants that are sub-
jected to Western scrutiny. It is as easy to overestimate machine tool
production as it was to overestimate missile production. One must
particularly be on guard against an unconscious settling of all doubt-
ful matters in favor of the Soviet Union.

However all this might be, an awareness of the uncertainties still
remaining in assessment of Soviet economic performance will lead
us to be cautious in drawing definite conclusions about how the So-
viet economy is performing relative to non-Communist economies.

One gets the impression from the present reports to this committee
that the Soviet economy has been growing and will continue to grow
faster than such dynamic economies as those within the European
Common Market. A slight change in the figures for the Soviet Union,
well within the realm of likely error, could produce the opposite con-
clusion. Under these conditions, it is better to avoid a strong asser-
tion one way or the other.

The conclusion most striking to me from all recent studies is not
that the Soviet economy is growing rapidly by current standards, but
that the United States economy is growing slowly.

There is a second conclusion as well: the Soviet Union will face
some very difficult economic problems over the near future. The pace
of growth has been visibly slowing down, the demands of consumers
speeding up, and the military and space burden growing.

In his report to this committee, John Hardt has brought an impor-
tant shortcoming of the Soviet system into focus by pointing out the
inability of the economy to adapt itself smoothly to complex changes
in demands made upon it. The usual simple measures of the level of
production and its rate of growth do not reveal much about this kind
of inefficiency.

In some respects, the Soviet economy stands at a crossroads. The
events of the next few years may have much to do with determining
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the ultimate character of the Soviet economy. Unfortunately, there
is no easy substitute for waiting and watching to find out what course
matters will take.

Thank you very much.
Representative RE-Uss. Thank you, Mr. Nutter.
We will now hear from Mr. John Scott, assistant to the publisher

of Time magazine.
Mr. Scott.

STATEMENT OF JOHN SCOTT, ASSISTANT TO THE PUBLISHER OF
TIME MAGAZINE

Mr. ScoOT. Mr. Chairman, I appreciate being invited to come and
speak with this committee.

I found the reports that I read that are bound into this green
volume excellent, and would like only to comment in support of the
last witness before myself, namely, that several considerations lead
me to the conclusion that the rate of deceleration in the Soviet Union's
economic growth rate during the past 2 years is probably greater
than appears in the documents in the green volume.

I base this in the first place on an alteration in the method used
of measuring agricultural production. From the biological yield,
which was the criteria used in the 1930's, the Soviet authorities went
to the barn yield used later. But now they have gone back to an
index half way between the two, namely, the quantity of grain which
gets to the hopper of the mechanically drawn combine.

I suspect that this factor may introduce an exaggeration in Soviet
statistics for agricultural production. And granted the fact that
some third of the U.S.S.R.'s GNP comes from agriculture, I think this
would be a significant factor in tending to make foreign experts and
observers exaggerate the Soviet Union's rate of growth or under-
estimate the deceleration which has taken place in the last couple
of years.

X second factor that I believe is important is that in planning,
the Soviet Union's planners have faced increasing difficulties because
of the proliferation of the number of commodities and the different
types, colors, sizes, et cetera, of commodities, both in the producer
and the consumer field.

This has tended to increase overheads on the part of the adminis-
tration and planning organizations, and has further complicated the
Soviet Union's economic problems.

In view of these circumstances and those mentioned by the previ-
ous witnesses and by the prepared documents, I believe that it is un-
likely that the Soviet Union's rate of growth will recover from the
current deceleration; and the real reason behind it in political terms,
it seems to me, is the ossification of political leadership.

The moves undertaken by the Soviet Government and articulated
by Mr. Khrushchev since 1957, moves associated with striking off in
new directions, like the corn program and the virgin lands program
in agriculture, or the administrative reforms of 1958 and those an-
nounced several days ago, all beg the major question, and it seems to
me unlikely that Mr. Khrushchev at his age and with his type of
training will alter his position in this respect.
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But on the basis of five visits to the Soviet Union during the past
6 years, during the course of several of which I saw people whom I
knew and worked with when I worked in Soviet industry during the
1930's for several years, I believe that there is a second generation
of Soviet authorities, of Soviet functionaries, coming up, whose
attitude on matters of administration will tend to be very different,
more pragmatic, more liberal, if you will, than those of the Khru-
shchev generation.

I would like to suggest that today there exist the prerequisites in
economic terms for fundamental alterations of Soviet attitudes; in
the first place in agriculture, and in the second place alterations in
the system of accounting and the system of motivation, the motiva-
tional chemistry, if you will, of Soviet industry.

To take these one at a time, it was impossible to envisage during the
1930's or 1940's any decollectivization in the Soviet Union without
seriously jeopardizing continued party political control.

I believe that today the prerequisites do exist for a measure of de-
collectivization within the framework of the continued state owner-
ship of land and within the framework of the governmental control of
the agriculture, but utilizing credits, the availabilities of fertilizers
and machinery, rather than the less efficient, more stifling collective
farm system.

I would be inclined to expect that within the next several years,
quietly, perhaps, small test tube experiments may be started in in-
dividual parts of the Soviet Union, where collective farmers who
are known to be of energy and initiative may be allowed to lease pieces
of land, whose size would depend on the nature of the crop in the
area, who would be given credits from the agriculture bank to procure
equipment, machinery, feeds, and fertilizers, and seeds, and who then
would be allowed, along the lines suggested by Professor Lieberman
of the University of Karkov, to delve into the possibilities of a market
Marxist economy.

I am aware of the fact that so far Pravda, although it has pub-
lished several statements by Professor Lieberman along these lines,
has denied that this has any future in the Soviet Union. This to me
is unconvincing. When Pravda takes the trouble and the space to
publish a series of statements of this kind, it means that they are under
serious consideration.

It is my conviction that within a decade, the introduction of this
kind of amelioration of the collective farm system might result in an
enormous increase in agricultural productivity, in a decrease of that
high 47 percent of the Soviet population who today are engaged in
agriculture in order to feed the people a diet which, though far better
than in China, is still not up to what the people would like or to what
the economy could furnish.

I am aware, in saying this, that the limitations in climatic and soil
terms on agricultural expansion in the Soviet Union are serious, but
the size of its teritory I think makes this not of immediate moment in
such considerations.

In the second matter, the area of the utilization of the profit motive
in Soviet industrial organizations, rather than the tonnage plans stated
by the central planning groups in Moscow, these being suggestions
mentioned also by Professor Lieberman-here again it seems to me
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that there are the prerequisites today, if Soviet leadership can shake
itself loose from the frozen attitudes that are expressed by it today-
I think there are opportunities for an increase in efficiency and for
the elimination of certain areas that today involve enormous waste in
the Soviet Union.

I will mention one, namely, the overinventory of spare parts, not
only in Soviet agriculture, but throughout Soviet industry, which
results from the fact that the Soviet farms and factories do not have
to pay for the use of the capital tied up in their spare parts inven-
tories, therefore tend to overstock, therefore creating circumstances
where individual spare parts when needed in an individual farm or
factory are not available because they are tied up elsewhere; although
the general stocking of spare parts in the Soviet economy is far greater
than it is in this country, one has but to read the Soviet press, partic-
ularly the technical press, on the eve of a planting or a harvesting
campaign, and count the number of complaints about breakdowns and
stoppages because of the shortage of spare parts, to realize the serious-
ness of this consideration.

A second and far different comment which I would like to make is
this: As I understand it, the general subject of this discussion is the
dimensions of Soviet power. And I would like to make this point:
Power does not necessarily depend directly on economic power.

I believe that Soviet economic power is substantial and is certainly
growing more rapidly than ours; but the Soviet Union's economy is
not the only criterion that one must bear in mind.

And I would like to bring two simple historical problems to bear
on this problem.

The Visigoths had no economy at all. This did not prevent them
from sacking Rome. Genghis Khan's economy, what we know about
it, was an extremely primitive one, and yet Genghis Khan went half-
way around the world and took half of Europe.

In both cases, these people had a small disciplined group of men
who were mobile and who had good weapons in terms of the technology
of that day. In both cases also they faced enemies who were frag-
mented in political terms, and to one degree or another may have
undergone some historic disintegration.

I suggest that the Soviet Union today has an economy strong enough
to produce and to maintain an adequate quantity of modern technologi-
cal weapons, and the disciplined people to man such weapons.

It seems to me, therefore, that in tying our study of Soviet power
principally around the Soviet economy, we may be missing a major
element in measuring Soviet power.

Thank you.
Representative REuss. Thank you, Mr. Scott.
Mr. Boggs, have you some questions?
Representative BOGGS. I would like to direct one question to Mr.

Scott.
What other factors would you include in this study to measure the

total power of the Soviet system ?
Mr. ScoTT. The probability of the Soviet Government's controlling

the consumer demands of the population sufficiently to channel eco-
nomic energies into specified areas needed to develop and maintain
superior weapons systems.

92043-O3-5
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Now, that is an easy sentence to say. It is very complicated to do it.
But I would like to mention in this connection one consideration.

Soviet theory provides for a gradual withering away of the state,
and for the evolution of a Communist society based on the principle
"From each according to his ability, to each according to his need."

In my recent visits to the Soviet Union, I have tried very hard to
find out how they think the needs are to be determined. And it be-
comes increasingly clear that the party is going to undertake the
determination of what the people need.

This means that the party is to be permanently charged with the
breakdown, of the disposal of the gross national product of the Soviet
Union; and unless popular discontent reaches a point of political
danger, which is I think far from in prospect at the present time, it
means that they will be able to maintain, although their GNP is only
45 percent of ours, let us say, and may increase to 57 percent of ours-
that margin of superiority, or margin of equality, necessary to develop,
perfect, and maintain the kind of lead over us which apparently they
have today in propulsives in the field of missiles.

This it seems to me is the direction in which such studies might go.
Representative BOGGS. They are not based on contraindications,

though? The mere fact that they must educate the people to direct
these adventures in space and other military technology-does this not
increase the demand for consumer goods and luxuries, and so on? Is
not that impact of the prosperity of the Common Market having a

Mr. Scorr. I believe, sir, that this is true, and that the Soviet
populace today desires more than it is getting. But I think, going
back over the last decade, one would find that the per capita con-
sumption of the Soviet populace has been increasing by perhaps 2 per-
cent a year, while the per capita GNP has been increasing by 4 or
5, the GNP in total by, let us say, 6.

In this way, if they can give the people a little more every year
than they had the year before, and if they can, through the posi-
tive use of the Soviet press, impress the populace with the scientific
importance and the glory of being first in various areas like space re-
search, if they can give the people 2 percent a year, and with their
present projected GNP increased rates they can do that, and still
maintain a comfortable cushion for themselves, I do not think that
they are going to have substantial political difficulties with their own
population in the foreseeable future.

Representative BOGGS. What about populations elsewhere, though?
If the GNP of Western Europe continues to increase at a much more
rapid pace than the Soviet system, and if the GNP of the United
States at least maintains the relative position that it now has, would
this not give the Western World, the United States and Western Eu-
rope, a great advantage in the so-called underdeveloped areas?

Mr. Scorr. Indeed it would, sir. As an appeal in gray areas, the
advantage that we stand to receive, particularly the Western Euro-
pean community and Japan, whose rates of growth are equal to or
ahead of those of the Soviet Union-this will be a substantial ele-
ment.

But my observation recently on a long trip through Asia and one
in Africa 2 years ago is that the Soviet economy does not hold much
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attraction for underdeveloped states in purely economic terms, any-
how.

It is in terms of power, including political power, the power to
mobilize the people and make them do the things that you want them
to do. This is what impresses people like Secou Tour6, or what im-
pressed people like Secou Tour6, rather than the affluence that the So-
viet population enjoys as a result of communism or socialism at work
in that country.

Representative BOGGS. Well, I was not referring necessarily to af-
fluence. I was referring more to techniques, to research, to the abil-
ity to develop a country, to educate its people, to build its public insti-
tutions, its roads, and the things that are required to run a society.
And if the West should move ahead, would not this have an ulti-
mate political effect within the Soviet system?

Mr. SCOTT. Ultimately, yes, sir. But within the next decade, it is
hard for me to foresee a circumstance in which the population of the
Soviet Union would become politically intractable for these reasons.

And I call to witness the fact that during the past decade the So-
viet population has been aware of the fact that people in the West,
including the people in the Far East, in Japan, live as well or bet-
ter than they do. This they know, but they have a series of ready
answers to explain it.

Representative BOGGS. Is what you are saying-let me understand
it-that despite the fact that the Soviet economy is not growing as
rapidly as we may have thought it was, or even as rapidly as the
impression which we may have gained from the speech of Mr. Dulles
some years ago, nevertheless this is no reason for the West to be com-
placent about the real power of the Soviet Union; is that what you are
saying ?

Mr. SCOTT. That is true, sir. This was my whole point, in raising
the analogy of the Visigoths and Genghis Khan, in pointing out that
even if economic growth is not as great as it might be, the very hunger
of the people, and the desire for higher degree, higher level, of stand-
ards of living, might increase the danger, rather than decrease it.

Representative BOGGS. Would you, Mr. Nutter and Mr. Hunter,
agree with that conclusion?

Mr. NSTR. I certainly agree with the fact that the power of the
Soviet Union is much greater than its wealth might indicate it should
be. Wealth does not imply power. I agree with Mr. Scott on that.
Nor does power imply wealth.

I think it is quite true that the way in which the Soviet Union has
organized its economy has given it a much stronger posture-to use
that military term-in the sense of immediate strength relative to the
resources at its disposal than we have accomplished in this country.

I think that the question is extremely complicated, however, as to
whether the Soviet Union will be able to maintain this posture in-
definitely. I am not so certain as Mr. Scott that they will be able to
continue draining as many of their resources into military and space
programs as they have.

I think that they have run into difficulties in the last few years, and
I consider this one of the basic explanations for the very sharp de-
celeration in growth in the last 2 years-they have run into difficul-
ties, I believe, in not being able to take the increased resources that
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they are putting into the military and space program away from con-
sumption.

They have also had to channel it away from growth. And this leads
to some great difficulties, because they have really three competing
goals, so to speak: One is the goal of immediate power; the other is
the goal of future power; and the third is the goal of a rising standard
of living, which I think is a very real goal. And they are having diffi-
culties, I think, in meeting all of these goals simultaneously, and fthink
they will continue to have difficulties.

But I quite agree with Mr. Scott, and I think it needs to be stressed,
that we should not jump from our estimates of the economic strength
of the Soviet Union to estimates of their power.

Mr. HUNTER. One thing that should be stressed is that although
Western analysts do not come out with the same number for a Soviet
rate of growth, the range of their disagreement is rather small. We
all agree that the Soviet claims are exaggerated. That really is a
terribly important thing; when we disagree among ourselves, the range
of our disagreement is relatively small.

What we find difficult is agreeing on a cautious middle ground. It
seems to me prudent not to underestimate the U.S.S.R., and I think
perhaps I would feel that way a little more strongly than Professor
Nutter does.

You cannot be sure of what you are arguing against. It used to be
said that the Russians are not 9 feet tall. These papers appear to
agree they are certainly not 9 feet tall. On the other hand, they are
not just 4 feet tall, either.

Representative BoGGs. That is all, Mr. Chairman. Thank you.
Representative REurss. I would like to ask a general question of all

three members of the panel, and I would like to do it by summing up,
as best I can, what seem to be the most salient points to emerge, not
only from this panel, but from the whole sweep of the papers that are
included in this study.

I will summarize, in terms of four conclusions, at the risk of over-
simplifying.

One, it appears that the official U.S. view of Soviet economic growth
in the decade of the 1950's tended to be somewhat overstated.

Two, whatever the actual rate of economic growth of the Soviet
Union was in the decade of the 1950's, it seems to have slowed down
somewhat in this decade of the 1960's.

Three, several of the most important reasons for the slowdown in
Soviet economic growth are factors that may be rectified by the Soviet
Union, such as dogmatic ideology, inefficient production, and other
political influences.

I am thinking particularly of the point made by Mr. Scott, that
there may be more pragmatic figures just over the horizon in the Soviet
Union who could, by working on some of the difficulties in Soviet agri-
culture and industrial production and on the social forms behind them,
produce another acceleration in the Soviet growth rate.

Four, whatever the projections one might make now as to where the
United States, the U.S.S.R., and the Western European countries may
be in 1970, the present U.S. growth rate of around 3 percent a year is
too slow a growth rate, in view of our national responsibilities for the
rest of the decade, at least, in military defense and developmental aid.
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I would like anyone's comment on those four points, including vio-
lent disagreement, if you do disagree.

From 1eft to right.
Mr. Hunter?
Mr. HUNTER. I agree with all four.
I am not sure that there was very much overstatement, and, in any

case, the important thing is that there has been a downward drift.
The rate of growth might turn up a little in the next 2 or 3 years, but
one could easily guess that the downward drift will continue during
the 1960's.

I think that the possibility of correcting the clumsiness is something
to be hoped for; and yet, as long as the party is as monolithic as it is,
there is no immediate prospect, and it is certainly a touch-and-go
matter.

And of course I agree that it would be fine, even if the U.S.S.R. were
not there, for us to grow more rapidly, especially since then there might
be more we could do for the really low-income countries in the world.

Representative REUSS. Mr. Nutter?
Mr. NurrER. Well, Congressman Reuss, I think I agree, in general,

with your propositions.
Let me skip the first one, because I have already made some state-

ments about that.
Let me consider the question of the slowing down in the growth

rate. It is, I think, here, if I may make a remark in response
to Mr. Hunter's original statement-I think it is here that our view
of the long run is helpful. If we look over the long-run growth
pattern in the Soviet Union, we will discover that this slowing down
is not something which just suddenly came into the picture in the
1950's. It is a trend that has been in evidence from almost the
beginning.

The rate of growth, at least in industry, was faster in the interwar
period than it was in the 1950's. The growth in the 1950's was faster
in the first half than in the second.

It slowed down very sharply in the last 2 years, and perhaps we
should not put too much stress on those 2 years-that is, 1960 and
1961, the last 2 years we have evidence for-because one never
knows whether that means very much from the longrun point of
view, or whether it is something quite temporary.

But by my calculations, which come out lower than Mr. Green-
slade's and Miss Wallace's, the growth of industrial production in
1960 and 1961 was on the order of 5 percent, bringing it down very
close to the annual average for the entire Soviet period, which is
around 41/2 percent.

And I think that if you look at the matter in this light, in the
light of the steady tendency for the percentage rate of growth to
diminish as an economy matures-and this is typical of almost all
economies in the world, everywhere-then it becomes more important
to be aware of the long run than one might think.

Now, it is true, I think, that one important reason for the sharp
slowdown that we have witnessed in the last couple of years is the
inflexibility of the ruling group in the Soviet Union.

I agree with Mr. Scott that there are many signs that this inflexi-
bility may not persist. There is strong pressure from all sides to



DIMENSIONS OF SOVIET ECONOMIC POWER

do something about it. I think Khrushchev himself is a pragmatic
man in many respects. I think he is trying out ideas, and he will
go whichever way a sensible politician would tend to go ultimately in
making his decisions.

Where perhaps I might not go as far as Mr. Scott is in suggesting
that these changes will still make it possible for the ruling group to
maintain as complete a grip on the country as they have in the past.

This is just a matter of, I suppose, personal instinct. I find it very
difficult to imagine a strong central control over the population in a
system that uses the price mechanism to a large extent. Such a sys-
tem allows for a great deal of decentralized decision making by
individual producers and consumers, and there are almost inevitable
institutions that arise in that kind of a system making it difficult
to maintain a monolithic political structure while decentralizing the
economy. But perhaps the Soviet leaders will succeed in doing so.

In any event, I certainly would predict that improvements along
this line, and I would call them improvements, will lead to ameliora-
tion of the economic problems the Soviet Union now faces, and prob-
ably will make it possible for the economy to have higher growth
rates than it has had, say, in the last 2 or 3 years.

Incidentally, if one makes allowance for the exaggeration of agri-
cultural production in the last 2 or 3 years, the growth rate of the
gross national product is also very low. That is, it would run some-
where between 3 and 4 percent, which is not much higher than ours
and about the same as it has been in the Soviet Union over the very
long run.

Finally, as to the question of our own growth rate, I think it is slow,
as I said. Whether it is too slow-that is a difficult decision to make,
because the question is whether we require, for the purposes that the
chairman stated, a higher percentage rate of growth to be able to ful-
fill our responsibilities.

Our 3 percent rate of growth, if our economy is, say, double the size
of the Soviet economy, means that we increase our product by at
least the same absolute amount each year as they, if they increase at
6 percent a year.

Now, actually, I think our production is significantly more than
twice as great as that of the Soviet Union, so that we experience a
significantly larger annual absolute increase than they do. But even
that may not be relevant.

I think from the point of view of the attitudes of people throughout
the world about the effectiveness of the economy in providing higher
standards of living, a growth rate higher than we have experienced
would be desirable. And in any event, I think it certainly is possible
without any great cost to us.

Representative REUSS. Mr. Scott?
Mr. ScorT. I would like simply to point out that the introduction of

a more pragmatic and flexible leadership into the Soviet Union, which
might undertake such actions as partial decollectivization or the in-
troduction of a market Marxism would have effect only after several
years.

And I would feel that if this does create a corrective for the decelera-
tion of economic growth, this would take place only at the end of this
decade, and perhaps later than that.
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With reference to our own rate of growth, I think it has to be looked
at in two contexts. The first is our own rate of growth in the frame-
work of our own demands. With the population increasing at about
1.6 or 1.7 a year, and with productivity increasing at 2 or 21/2 percent
a year, an economic growth rate of 3Y2 percent, let us say, can barely
absorb the new people coming into the labor market every year on any
level. For purposes of the dynamism of our own economy, we need a
higher rate of growth.

But when viewed from the context of the conflict between our-
selves and the Soviet Union, in terms of power, here it seems to me
that the major element is not our rate of growth. The major element
is how much wealth we are able effectively to channel and absorb, in
such areas of activity as space research and weaponry of all kinds, and
also those key areas where we bring economic wealth to bear in our
conflict with the Soviet Union, like military and economic aid in under-
developed countries.

Representative BOGGS. No further questions.
Representative REUSS. We are very grateful to you three gentlemen

for the distinct contribution you have made to our deliberations.
These hearings of the Joint Economic Committee are now con-

cluded, and the committee will stand adjourned.
Thank you very much.
(Whereupon, at 3 :45 p.m., the committee was adjourned.)

67



APPENDIX

THE SOVIET CHALLENGE TO U.S. MACHINE BUILDING

A STUDY IN PRODUCTION AND TECHNOLOGICAL POLICY

BY

MICHAEL BORETSKY

69



THE SOVIET CHALLENGE TO U.S. MACHINE BUILDING'

INTRODUCTION

The challenge
Of the many challenges to the supremacy of the U.S. economy that

the Soviets have recently announced in connection with their cur-
rent (7-year) and prospective (20-year) plans, the first really im-
minent and apparently most serious challenge is directed toward
U.S. machine building. In 1960 the Soviet State Planning Commis-
sion (Gosplan) stated that by 1965 U.S.S.R. will outstrip the United
States not only in the production of those machines considered es-
sential to the growth of the Soviet economy, but also in the volume of
all machinery output as well.2 3 In 1961 Khrushchev announced to
the XXII Congress of the Communist Party that the planned output
target for machinery production in 1962-65 had been increased by 16
percent. 4

It should be noted that the scope of this challenge is substantially
greater than the term "machine building" might imply. In addition
to what we broadly define as machinery (nonelectrical and electrical),
the Soviet term "machine building" also includes all types of trans-
portation equipment, military equipment, and all professional, scien-
tific, and controlling instruments, including such products as photo-
graphic and optical goods, watches, clocks, and the like. The chal-
lenge thus embraces a huge and the most vital segment of our econ-
omy, the sector that constitutes virtually all the economy's base for
technological progress in times of peace, the principal mobilization
base in case of war, and the origin of more than a third of all U.S.
exports. In short, the scope and importance of the challenge is sim-
ply overwhelming.

The objectives of this study
This study is an attempt to assess the Soviet challenge with regard

to its imminence, the strategy employed to implement the plan, and
the likelihood of its success. The four parts of the text and an equal
number of appendixes consider the problem.

Part I is devoted to a brief discussion of definitions, the nature of
data available, the main features of the methodology employed, and
a statement on limitations of the findings.

Part II contains a comprehensive summary of the relative posi-
tions of the United States and Soviet machine building industries in
1958. The comparisons are in terms of value of output, employ-
ment and productivity, consumption of metals, and technology.

I am indebted to Paul W. McGann, Jack Alterman, and Stanley H. Cohn for valuable
comments and suggestions. Stanley Cohn also criticized an earlier draft.

2 Bibliographical references In the text of this study are given in abbreviated or code
form. Full descriptions of the references will be found at the close of the study, listed
alphabetically by code word.

S Kratkii Spravochnik, p. 71.
'Pravda, Oct. 18, 1961.
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Part III is a discussion of the strategy currently employed by the
Soviet planners to implement their challenge. The discussion fo-
cuses primarily on investment, technological policy and changes in or-
ganization of production that have bearing on the subject matter.

Part IV sets forth selected data bearing on the relative develop-
ments of the industries in the two countries since 1958 and discusses
the likelihood of success as postulated by the Soviets, its cost, and
likely implications.

Some of the underlying data on which this study is based are pre-
sented directly in the text. But most of them, along with documenta-
tion and estimating procedures used in their derivation, are set forth
in appendixes A-D.

By way of an introduction I would like to point out that the growth
of the Soviet machine building industry has been the subject of pen-
etrating investigation by at least three U.S. economists.5 However,
no such analysis has ever been done for the U.S. counterpart; and a
direct comparison of the two industries thus far has been limited to
comparisons of selected products, such as machine tools, automobiles,
et cetera. This study, therefore, constitutes the first attempt at exten-
sive coverage. 6

I. METHODOLOGY

It is obvious that the scope and complexity of the subject matter
considered in this study have presented numerous analytical problems.
For convenience, however, I am commenting here only on those mat-
ters that are essential for technical understanding and critical evalua-
tion of the findings presented in the text. These include the concept
of "machine building" used in this study, differences in product mixes,
differences in quality of products, the nature of the data and method
of their analysis, and, finally, the limitations of the findings. Con-
sideration of other problems, largely of an estimating nature, is pro-
vided at pertinent places in the text and, particularly, in appendixes
A and B.
The concept of "machine building" industry used in the study

As noted in the introduction, the Soviet concept of machinery is
much broader than our own, both in terms of policy statements and
statistical coverage. The difference in meaning of the term, however,
does not represent a serious roadblock in the analysis because U.S.
statistics are available in sufficient detail to permit construction of an
aggregate comparable to the Soviet concept.

Hence, on grounds of statistical expediency, the overall comparison
of all machinery production and its major aspects is made in terms
of the relatively small scope of such activity in U.S.S.R., and because
of the Soviet aggregate concept of machine building industry. The

6Machine building appears to have been analyzed to varying extents In all the numerous
studies on Soviet industrial growth. The three studies referred to here are by Gershenkron,
Hodgman, and Moorsteen. They deal with machine building either exclusively or exten-
sively. Moorsteen's study is virtually an up-to-date account of the developments. See

Gershenkron. Hodgman, and Moorrteen.
e During the terminal phase of this study, In American Economic Review, September

1902, Alexander Tarn and R. W. Campbell published their comparison of Soviet industrial
production relative to the United States in 1955 and 1960. A substantial part of their
study is devoted to a comparison of "engineering" industries; meaning machinery in-
dustries and metal fabrication. For 1960, the authors, employing highly intuitive methods
of analysis, concluded that Soviet output of machinery and metal fabrications (engineering
goods) was 98 to 109 percent of that in the United States. Though I have not been able
to analyze the output of the two sectors in great detail, the pertinent direct data at my
disposal suggest that the Tarn-Campbell "estimate" overstates the relative magnitude of
Soviet production of "engineering" goods in 1960 by as much as one-half to two-thirds.
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concept roughly corresponds to the following U.S. Bureau of the
Budget's Standard Industrial Classification (SIC) groupings: 7

SIC 35 (machinery, except electrical);
SIC 36 (electrical machinery, equipment and supplies);
SIC 37 (transportation equipment);
SIC 38 (professional, scientific and controlling instruments,

photographic and optical goods, watches and clocks);
Those portions of SIC 33 (primary metals) and SIC 34 (fabri-

cated metal products) that manufacture rough or semifinished
machinery parts, such as castings, forgings, weldments, etc., and
such equipment as boilers, heating equipment, etc.; and

Those portions of SIC 19 (ordnance and accessories) that man-
ufacture military equipment.

In addition, the Soviet concept of machine building includes estab-
lishments specializing in machinery repair for which there is no sepa-
rate U.S. statistical manufacturing category. The noncomparability
of the findings resulting from noninclusion of specialized machinery
repair activity in the United States, however, is insignificant because
of the relatively small scope of such activity in U.S.S.R., and, because
of the inclusion of most of this activity in the United States in the
aggregate production of establishments manufacturing both original
products and the bulk of replacement parts.
Differences in product mix

Though, given appropriate data, a meaningful comparison of the
two aggregate industries might be constructed without regard to the
differences in product mix, for the purposes of this study such infor-
mation is of utmost importance.

Despite rather severe data limitations for U.S.S.R., the machine
building industry has been disaggregated into 11 major industry sec-
tors, as ollows:

Automotive industry.
Other transportation equipment, except aircraft.
Agricultural equipment, including tractors.
Mining, metallurgical, and petroleum equipment.
Steam engines and turbine-generators.
Electrical machinery.
Construction and material handling equipment.
Metal-cutting machine tools.
Printing trade machinery.
Internal combustion engines.
Other machinery industries.

In terms of product composition these sectors appear to be as com-
parable as one may hope to make them. In both countries they repre-
sent specific machinery industries with identical definitions as manu-
factures of similar final products, products requiring similar material
inputs, or products requiring similar production methods.8

Comparisons of these industry sectors bring out the marked dis-
similarity of the two countries' industrial structures, and the differen-
tial levels of productivity and general technological advancement in

7 Cf. Volodarskit, pp. 267-275; Eliashevich, pp. 50-54; and Standard Industrial Classi-
fication, 1957 ed., pp. 96-117.

8 Cf. Omarovskii, pp. 78-79, and Standard Industrial Classification, p. 431.
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various Soviet machinery sectors relative to the United States. They
are also very helpful in isolating basic elements of Soviet techno-
logical policy.
Differences in quality of products

The problem of quality differences is closely related to that of prod-
uct composition.

In a broad technical sense, a qualitatively superior machine is
defined as the one that, other things being equal, is more productive,
more versatile, more accurate or requires less maintenance, or any
combination of the foregoing attributes.

The criteria used by Soviet engineers in comparing U.S.S.R. and
United States made machinery, leads to the conclusion that on a whole
the United States machines are superior to their Soviet counterparts.
The opinion of the United States engineers familiar with Soviet ma-
chinery seems to be very much the same. The probable exceptions,
notably missile launching installations, some remote control instru-
ments, continuous casting machines, electroslag welding machines, and,
perhaps a few more, are presumably too few to affect the overall aver-
age significantly.

All the indices presented in the study have been derived with due
consideration of the respective actual or probable value parameters.
Hence, the indices do take into account the quality differences between
Soviet and United States machinery production provided that such
differentials require input expenditures in production and therefore
are reflected in the data on the respective value of outputs as well
as in the dollar/ruble conversion ratios. As far as practicable, the
adequacy of the dollar/ruble ratios used has been ascertained and the
results corrected for quality differences when found appropriate.
(See app. B, sec. I.)

Needless to say, this procedure takes care of most of the problem, but
not all. For example, it is hardly possible to believe that the notorious
breakdown rates of Soviet agricultural machinery are reflected in their
prices; hence, no account is taken of this fact. One way to correct
this would be to adjust the indices arbitrarily by a percentage point
or two. If so, then what about the question, Would it cost us less to
produce machinery with greater rates of breakdowns? In other
words, the procedure is as much as one can do with the available data.
It is necessarily incomplete, but it is doubtful that the errors are
significant.

The nature and sources of data
Despite a gradual improvement in the availability of Soviet statisti-

cal information that has taken place since about 1956, the official
statistics on the machine building industry are still, as for most other
sectors, highly selective, if not outright inadequate for any compre-
hensive analytical work. However, the tremendous preoccupation
with growth, teclmology,9 and productivity in the production of ma-
chinery has resulted in piecemeal publication of substantial amounts
of detailed teclmological data. Most of theni have appeared in tech-
nical sources, both periodical and reference handbooks, but quite a

9 In a general sense by the term "technology" I mean methods of processing raw
materials into semifabricates and/or final products. For alternative definitions, however,
see below.
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few have also been obtained in economic journals and even newspapers.
The availability of these detailed technological data, particularly in
the last 5 or 6 years, has made this study possible.

The information for the U.S. industry comes predominantly from
the Census of Manufactures and/or related annual publications of
the Bureau of the Census. However, the contributions of numerous
trade journals and other non-Government sources have not been insig-
nificant. Few usable data could be obtained from purely technical
sources.

At this point, a brief note on two observations regarding accessi-
bility of information on technology and quality of statistical data per-
tinent to the subject matter should be of interest.

The first is that, as far as my research experience indicates, the
amount of information on technology in machine building in general,
and on technological innovations in particular,'0 presently available in
readily accessible Soviet sources by far exceeds the same type of in-
formation in readily accessible U.S. sources. I suspect that this may
be a reflection of the difference in speeds of communication between
competitive structure of the United States industry and the centrally
administered Soviet system."

The second observation is that, at least with regard to the statistical
data used in this study, the U.S. data on a whole appear to be quali-
tatively superior to those of the U.S.S.R. As noted, most of U.S.
data are derivable from the Census of Manufactures, whereas most of
the Soviet data appear to he the results of ad hoc investigations, that
is, at best, they are sample estimates.

Method of analysi8
The method adopted to analyze these data is a rather complex com-

bination of aggregate and process analyses.'2 The essence of the
method is that in addition to an aggregated view of the industry, or
some part of it, the industry is also analyzed as a set of component
processes. A process is defined as an activity that yields an interme-
diate product or service, or puts the intermediate products and serv-
ices into finished machines. Each process or service is composed of a
combination of inputs-labor, materials, and capital.

Specifically, the aggregative method was sufficient to determine
employment, one version of value of output, and the overall produc-
tivity of Soviet machine building in 1958 relative to the United

0 Technological innovations are defined as measures that, as compared with methods
used at the time, result in production of the same product with less resources or more
products with the same amount of resources; in production of better products with the
same amount of resources; or in production of products that was impossible to produce
before. Technological innovations might be introduced in the form of new equipment,
improvements in existing equipment, introduction of new manufacturing processes or
improvements in existing ones, or introduction of new materials and/or improvements in
existing materials.

u The conditions in machine building are probably not unique in this regard. Other
industry sources with which I am more or less adequately familiar suggest that very much
the same situation prevails also in steel industry.

L2 As far as I could establish, "process analysis" was first suggested by Leontieff and
his colleagues (see Loentieff, passim, but particularly pt. IV, "Explorations in the Use of
Technological Data") and Markowitz (see Markowitz, passim). Markowitz, p. 1, refers
to "process analysis" as "representation of an economy, or some part of it, by a
mathematical model which reflects the production processes available to it, and which is
designed to yield estimates of its capabilities and limitations." Empirical feasibility of
this method was first extensively tested in a series of studies of Soviet machine-building
industry by the University of North Carolina research team under the direction of Daniel
Gnllik and James H. Blackman in 1955-00. (See "Soviet Planning Studies," Nos. 5, 6,
and 7.) The present study constitutes the first attempt to apply the method also for inter-
national comparisons.
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States. The technological data analyzed by means of process analysis,
however, also permitted determination of metal consumption, another
version of value of output, the pattern of process use (hence, tech-
nology), and the main features of technological policy pursued by
Soviet planners in the field of machine building. In addition, the
correlation of the metal consumption and value of output data ar-
rived at independently by means of the two approaches permitted
rough delineation of the main structural characteristics of the Soviet
machine building relative to the United States, a finding of utmost
analytical and political interest. Process analysis was also instru-
mental in estimating the probable growth of the Soviet industry be-
tween 1958 and 1961. In short, the combination method permitted
a much wider and deeper analysis than could have been achieved by
using either of the two approaches alone.

Table 1 presents a fairly comprehensive list of the processes and
services commonly used in machinery production in the United
States and the U.S.S.R. This list constitutes the basic framework
for the analysis of the technological data. For the convenience of
readers not familiar with the technologies of machine building, the
list also contains brief descriptions of the functions these processes
and services perform.

TABLE 1.-Major processes and services commonly used in machinery production

Process or service

Casting .
Forging ----. --

Stamping
Metal fabrication .

Electric wire insulation and
winding.

Metal coating

Heat treatment

Machining

Assembly

Tool and die making

Patternmaking
Maintenance of plant and

equipment.
Quality control
Material handling
Storage ------
Technical services
Administrative and sales

services.

Function

Making parts by pouring hot metal into specially prepared molds.Making parts by eating mill-shaped metal pieces up to elastic state and
subsequent forming to desired configuration by means of metal-forming
machines.

Making parts from cold sheet metal by means of metal-forming machines.
Making parts of desired configuration by welding or riveting two or more

mill-sbaped metal pieces.
Manufacturing of subassemblies for electric machinery.

Covering parts with a Iyer of other metal by chemical or electrochemical
processes for protective or decorative purposes.

Hardening, tempering, aging, or imparting some other desired properties
to parts by certain heating-cooling procedures.

Finishing prefabricated rough parts (castings, forging, etc.) to desired
shape and accuracy by cutting off the excess metal (chips) with metal-
cutting machine tools.

Assembly of finished parts into subassemblies and/or finished products
(machines).

Making cutting tools, jigs, fixtures, and dies for use with metal-working
machines.

Making wooden, metal, or plastic replicas for use in molding of castings.
As defined.

Do.
Do.
Do.

Technical supervision and product and technology development.
Provision of orderly flow of inputs and disposition of output.

Sources: Engineering handbooks.
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Basic premises of process analysis
For purposes of a critical evaluation of the numerous estimates and

other propositions presented in the study, and particularly the ones re-
gardmig Soviet technology and technological policy, the following
major premises employed in the analysis should be noted: 13

(1) The general definition of technology of machine building as
methods used for processing raw materials into semifabricates and/
or final products given earlier might also be stated as the pattern
(proportional relationship) in which the processes and services, listed
in table 1, are used in the production of machinery. Since in ultimate
analysis these processes are combinations of inputs, i.e., labor, mate-
rials, and capital, however, technology might also be defined in terms
of these inputs, that is, as input/output ratios. The advantage of
the process-inputs definition is that, given necessary data, it per-
mits a quantitative analysis of the subject matter.

(2) The pattern of process use in production of machinery de-
pends mainly on the type of machine, its weight, scale of production,
availability of resources and, as in case of the U.S.S.R., noneconomic
considerations.

(3) Some types of machines, depending largely on structural char-
acteristics of the component parts, require virtually all the processes,
but some only few. At least some assembly and machining are the
only two processes that appear to be used in production of all types
of machines. Also there are presumably few types of machines the
production of which would not use castings. The use of other proc-
esses varies much more widely.

(4) Other things being equal, one set of processes might be used
when a given type of machine to be produced is small, and another
set when the machine is substantially larger. The principal factors
affecting the pattern of process use depending on size of machines
produced are limitations of available equipment.

(5) Other things being equal, one set of processes might be used
when the machines are produced in units or small lots and another
set when produced in mass quantities. The substitution of processes,
and/or changes in their relative proportions is apparently caused by
differential changes in economies of increasing scale or diseconomies
of decreasing scale that accompany the use of individual processes at
varying scales of production.

(6) The variability of technology with scale of production how-
ever, is not continuous, but highly discreet. That is, a switch to a
different set of processes or different proportions is undertaken only
when substantial change in scale in production is underway. As a re-
sult of such practices, the whole range of technologies used in ma-
chine building might be described in terms of only a few typical set-
tings. Of these, according to industrial engineers and equipment
manufacturers, the most typical conditions are as follows: (a) custom-
type production (used in, e.g., plants producing rolling mill equip-

'3 The premises, representing a concise general outline of factors affecting choices of
technology In machinery production, have been formulated in the course of about 7-year-
long research in the subject matter as practiced in Soviet and United States industries,
mostly in association with the University of North Carolina research team referred to
above and the Division of Productivity and Technological Change, U.S. Bureau of Labor
Statistics. For greater detail on Soviet practices see "Soviet Planning Study," No. 5,
passim, but particularly chs. I. II, and IV; Nos. 6 and 7, ch. I, and summary tables. The
case studies bearing on the subject matter In the U.S. industry are yet to be published.

92043-63---6
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ment, heavy turbines and generators, oil processing equipment, etc.);
(b) "batch' type production (used typically in plants producing, e.g.,
metalcutting machine tools, polygraphic machinery, construction ma-
chinery, etc.); (c) mass production (used in plants producing, e.g.,
automobiles, electrical appliances, small electrical motors, etc.).

(7) In general, a plant, or industry, is likely to use one set of proc-
esses in production of a given machine when certain inputs are un-
available or scarce, and another set when they become abundant. In
numerous cases, however, the availability of certain processes con-
stitutes limiting factor of production.

(8) Except for oversize products, there are no technologically in-
duced rigidities with regard to the organization or location of the
processes used in the production of machinery except for assembly
process. Hence, in the international comparisons, the actual organ-
izational patterns can be interpreted fairly accurately in terms of
economic and political criteria only.

(9) Inputwise there are as vast differences between different proc-
esses as among the processes of a kind.

(10) As a result of differential technological development in ma-
chine building to date, however, some of the processes tend to be
relatively labor intensive irrespective of application, and some capital
intensive. Of the most important processes, casting, pattern making,
tool and die making, and assembly are notably labor intensive; stamp-
ing, machining, and forging are inherently capital intensive.

(11) Of the basic part prefabricating processes, the products of
casting, free (open die) forging, and riveting consume relatively more
metal per part than those of stamping, (closed) die forging and weld-
ing, respectively.

(12) The principal factors affecting the differences in input com-
binations of the processes used in the production of a given type of
machine are, the size of machine, resource availability, scale of pro-
duction and, as in the U.S.S.R., noneconomic considerations. Other
things being equal-

(a) The heavier the machine to be produced the more labor
intensive the processes used are likely to be;

(b) The richer the economy, the more capital intensive the
processes are;

(c) At least in presently prevailing practices in the two coun-
tries, the larger the scale of production in which the processes are
used the more capital intensive they become. The substitution of
capital for labor with increasing scales of production is usually
accompanied also by savings of materials, particularly metal.
The substitution takes the form of increased capital/labor ratios,
as in, e.g., substitution of mechanical material handling for
manual material handling, and/or changes in kind of capital, e.g.,
substitution of automatic machine tools for universal type, etc.

(13) At any given time, the capacity of the industry, or some part
of it, is entirely dependent on the capacity of the component proc-
esses. An increase in the capacity might be effected only through
expansion of the processes and/or technological progress. In this
context, the latter is defined as the sum of decrements in resource
requirements per unit of output resulting from technological innova-
tions.
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(14) The processes and services defined in table 1 are assumed to
be the only channels of technological innovations and, hence, of tech-
nological progress. Studying the use of the processes over time per-
mits a quantitative evaluation of technological progress and its
sources, shifts in resource requirements, delineation of basic features
of technological policy and the like.

(15) Industrywide technological progress is a rather slow process.
As a result, the overall input/output ratios at two not too distant
points in time cannot differ much. An application of technological
ratios to estimates for somewhat different points in time than to which
they actually pertain, therefore, does not result in grossly erroneous
propositions.

(16) Since technology of machine building is to a large extent
dependent on the product mix of the industry, the international com-
parisons of industrywide technologies can be interpreted only as rough
approximations of general pattern of resource use unless the respective
product mixes are similar. On the other hand, the comparisons of
technologies used in specific industries, that is, industries producing
like types of machines, could be fully meaningful only if proper ac-
count is taken of substantial differences in scales of production and
differences in organization of production (processes).

Limitations of the findings
Despite my attempts to do as thorough a job as possible, the reader

is most emphatically warned that the estimates and conclusions pre-
sented are only approximations, or probabilities, rather than in any
sense accurate measures. This is due to numerous factors, but mainly
to the inadequacy of some of the data used, both Soviet and United
States, and the complexity of the subject matter. However, I do be-
lieve that even as approximations they have the merit of illuminating
this important and unexplored area of inquiry. They also point out
the great potentiality of the hitherto little used technical sources of
information as being exceedingly promising not only for similar
studies of other industries, but also for other areas of economic re-
search as well.

II. THE STATUS OF SOVIET MAcHINE-BUILDING INDUSTRY RELATIVE TO
UNITED STATES IN 1958

In this part I set forth the findings which reflect on the status of
Soviet machinery production relative to the United States in 1958.
The comparisons are in terms of total value of output, product mixes,
employment and industrywide productivity, consumption of basic
metals, technology and productivity in five selected sectors. In an
attempt to make the presentation of data as concise and as simple as
possible, the text includes only the final results of the comparisons.
The underlying data, documentation and exposition of estimating pro-
cedures have been deleted to appendixes A and B.

Most of the data contained in this part serve as benchmark infor-
mation for the analysis carried on in parts III and IV.

Total value of output
The best estimate that can be made from the presently available

data is that in 1958 the net value of all Soviet machinery produced,



80 DIMENSIONS OF SOVIET ECONOMIC POWER

as defined by their concept of machine building was about $44.7 billion
compared with roughly $74.4 billion in the United States. In per-
centage terms the Soviet output was thus about 60 percent of the
United States (fig. 1). By net value of output is meant here final
product, or value added plus unduplicated cost of raw materials, fuels,
and electric energy consumed in production.

Fig. I
PROBABLE VALUE OF OUTPUT

OF SOVIET MACHINE BUILDING INDUSTRY
RELATIVE TO U.S.,

1958
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processing equipment

Turbines and generators

Electrical machinery

Construction and material
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Metalcutting machine tools

All other machinery

ALL MACHINERY PRODUCTION
EXCEPT AUTOMOTIVE

ALL MACHINERY PRODUCTION ........ . ...
EXCEPT AUTOMOTIVE AND
ELECTRICAL

Source: See Appendix B, Section I U.S. = li0O
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In terms of this finding the challenge means, then, that the Soviets
plan to increase their machinery production between 1958 and 1965
by $30 billion plus whatever the United States industry might gain
over the period.

Though very informative, this finding does not provide clues on the
nature of Soviet lag in machinery production which is of utmost im-
portance for the objectives of this study. For such information it is
necessary to examine the product mix structure of the two industries.

Product mia
The difference in the overall magnitudes of the output is matched

by even greater differences in its composition. (See fig. 1.)
Though the total value of output of Soviet machine-building indus-

try constituted as much as three-fifths of ours, they produced only
about one-tenth of our output of automotive products, less than one-
third of the value of electrical machinery, only two-fifths of the value
of electrical generating equipment, and only half of our output of con-
struction and material handling equipment. In contrast, however,
they did exceed us in the production of railroad equipment and, per-
haps, shipbuilding (the two products constitute the bulk of "other
transportation equipment, except aircraft") by some 30 percent; min-
ing, metallurgical and oil-processing equipment by 160 percent; metal-
cutting machine tools by 145 percent; and, suprisingly, agricultural
equipment, including tractors, by about 55 percent.

In assessing these product mix data in regard to the postulated
challenge, we should note the following.:

(1) The bulk of the 67-percent excess of United States machinery
output over that of the U.S.S.R. is probably accounted for by con-
sumer durables, particularly automobiles and electrical appliances.
The latter constitute a substantial part of electrical machinery pro-
duction. If the production of automotive industries is excluded from
the comparison, the ratio of Soviet machinery output relative to the
United States increases from 60 to 85 percent; if both, the production
of automotive and electrical machinery are excluded from the com-
parison, the ratio of Soviet machinery output to the United States
reaches parity.

(2) Since in 1958 about one-third of the U.S. output of automotive
industry and about half of electrical machinery were capital goods,
the United States apparently exceeded the Soviet industry in pro-
duction of both, consumer and producers' durables. The Soviet gap
in the production of capital goods, however, was presumably only about
10 to 15 percent.

(3) Apart from smaller Soviet output of producers' durables rela-
tive to the United States, their mix was also substantially different.
Whereas the U.S. output was apparently geared to the technologically
balanced demand of the whole economy, the Soviet output was tailored
largely to the expansion of basic technological processes of priority
industries. The relative leads in production of metal-cutting machine
tools, mining, metallurgical and oil processing equipment, on the one
hand, and the lag in production of electrical machinery, construction,
and, particularly, material handling equipment on the other, are lucid
illustrations to the point. Therefore, as a base of technological prog-
ress, at least in the sense of a balanced concept, the Soviet machine
building industry was far behind that of the United States.
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(4) The data apparently include both civilian and military equip-
ment, the latter to the extent that such equipment may be termed
"machinery" rather than "metal fabricates." Though the military
equipment cannot be delineated into a separate category in either
industry, it might be safely presumed that in both cases most of such
equipment, including aircraft and missiles, is hidden in the residual
sector of "all other machinery." In 1958, the value of Soviet output
in this sector is estimated to have been about 80 percent of that in the
United States. However, since the share of strictly civilian products
in the category of "all other machinery" is likely to have been relatively
smaller in the U.S.S.R. than in the United States, it might be pre-
sumed that the production of Soviet military equipment was greater
than 80 percent, if not on par with the United States.

(5) Despite the probable closeness in production of military hard-
ware and capital goods, as a mobilization base in case of war (meaning,
of course, conventional or semiconventional) the Soviet industry in
1958 must be assessed to have been behind the United States by more
than in all production, most probably at about 50-percent level only.
The reason for this is that the production facilities manufacturing
such mass demand products as automobiles, small electrical machinery,
and household appliances in which the United States greatly exceeded
the U.S.S.R. can be much more readily converted to production of
military goods and after such conversion would be much more efficient
than the facilities manufacturing rolling mills or mining equipment
in which the Soviets exceed the United States.

Most of the data, except for agricultural equipment, are consistent
with what has been generally known about the direction of Soviet
industrial development. However rough they might be, the data sub-
stantially reinforce previously held notions by providing quantitative
dimensions. The surprising magnitude of Soviet production of agri-
cultural equipment relative to the United States obviously suggests
that the solution of the U.S.S.R. troubles with agriculture might re-
quire much more profound measures than a greater volume of invest-
ment.
Employment and the induwstrywide productivity of labor

Though the total value of output of Soviet machine-building indus-
try in 1958 constituted only about 60 percent of that in the United
States, its "all employees" category of roughly 5.6 million exceeded
ours by 9 percent; the employment of production workers alone,
amounting to 4.5 million, was larger than ours by 24 percent; and the
number of man-hours worked by production workers was larger by
28 percent. (See fig. 2 and app. A, table A-1.)

Obviously, of the three comparisons, the one that most completely
reflects the relative expenditures of labor in Soviet and United States
machine-building industries is that of man-hours worked by produc-
tion labor. This comparison shows that in 1958 the Soviets used 28
percent more labor inputs in machinery production than did the
United States.

The comparison, based upon the number of production workers,
deviates from that derived from man-hours because of the longer
Soviet workweek. The Soviet expenditure of production labor for
manufacture of machinery in terms of this comparison was only 24
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Fig. 2
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percent larger than that in the United States. We should note, how-
ever, that the difference between the two comparisons is negligible,
only slightly more than 3 percent.

The index derived from the comparison of "all employees," how-
ever, indicates the excess of employment in the Soviet industry rela-
tive to the United States of only 9 percent. Should we take it at face
value and compare this relative with that pertaining to production
workers, we would have to conclude that the Soviets operate their
machine building industry with substantially fewer nonproduction
workers and, hence, in this respect more efficiently than we do. How-



DIMENSIONS OF SOVIET ECONOMIC POWER

ever, such inference is not warranted because the apparent conceptual
similarity of the underlying data must be qualified by institutional
differences.

The concept of "all employees" by industry presumes to include
everybody who works for the respective industry, but does so only at
the establishments, or operational level. Hence, of the true total
manpower working for the machine-building industry, the U.S. sta-
tistics exclude those employees that man the central administrative
offices and auxiliary activities (research laboratories, storage ware-
houses, powerplants, garages, repair shops, etc.), while the Soviet
statistics exclude, at least, the sales, purchasing, planning, and tech-
nical personnel that work for the industry but formally are attached
to the centralized organizations with an independent administrative
status outside the industry.

Unfortunately, no statistics are available on this "outside" industry
personnel for the U.S.S.R. From the numerous qualitative statements
on the subject matter in the Soviet press we might presume, however,
that its size relative to the "operational" employment is substantially
larger than the approximate 5 percent in the United States.14 Al-
though with presently available data there is no way to determine how
much more, we may presume that the ratio of all "nonproduction"
employees to production workers in the Soviet industry is at least some-
what higher than the employment data at the operational level suggest.

The reason I am presenting these data is that despite the stated defi-
ciencies they give a closest approximation of the relative total magni-
tudes involved that could be obtained.

It follows, then, that in 1958 the industrywide productivity of Soviet
labor in machine building was about 47 percent of that in the United
States, as derived from production labor man-hours worked. In view
of the small quantitative discrepancy between man-hours worked and
man-years we might use also the index derived from man-years; that
is, 48 percent. On grounds of likely misinterpretation it might cause,
however, it does not seem appropriate to calculate the productivity
index from the data on "all employees."
Consumption of basic metals

In addition to the comparison of employment in the two industries,
figure 2 also presents comparisons of basic metal consumption. The
basic metal consumption data are presented for both total industries,
and by the defined sectors. As defined here, the term "basic metals"
includes all types of rolled steel; that is, all steel mill shapes and forms
used for forgings, stampings, fabricating of parts by means of welding
or riveting, and rolled steel stock used for directly machined parts;
and all types of castings-gray iron, malleable iron, steel, and nonfer-
rous. Hence, these metals constitute approximately 90 to 95 percent of
all metals used in the production of machinery in the two industries.
The data on the remaining 5 to 10 percent, largely nonferrous rolled
stock and "exotics," are too spotty to permit a systematic analysis.

It will be noted that, as with labor inputs, the Soviet machine-build-
ing industry as a whole is using basic metals much more liberally than
do comparable U.S. industries. The total output of Soviet machinery-
building industries valued at 60 percent of the U.S. total required only

14 Cf. Census of Manufactures, 1958, vol. I, pp. 1-4 and 1-5.
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15 percent less basic metals than the U.S. output. In other words, to
produce a dollar's worth of machinery, Soviet industry must expend
approximately 40 percent more metal than our own industry. Similar
conditions also prevail in individual sectors. The principal reasons
for this significant disparity include: differences in product mix, unit
sizes, unit complexity, and, above all, differences in technology.

Since the available data do not permit much of a discussion about the
factors affecting metal consumption other than technology and differ-
ences in unit sizes, I defer further discussion of the subject matter until
the subsequent section.
Technology and productivity by sectors

The differences in the technology used in Soviet machine building in-
dustry relative to the United States have already been alluded to in the
references to the Soviet's liberal use of manpower and basic metals per
unit of value of output. The readers who have inspected the underly-
ing data for the preceding comparison of the basic metals consumption
(app. A, table A-2) must have also noted the vast differences in the
proportions of castings in the total tonnages of basic metals used in the
two industries as a whole as well as in sector by sector.

To inquire systematically into the nature and magnitude of these
differences I have made the following detailed comparisons:

(a) A comparison of all labor inputs by major functional groups
per unit of output in the machine building industry as a whole.

(b) A comparison of production labor inputs by major technologi-
cal processes per unit of output in five selected sectors of machine
building.

(c) A comparison of tonnage inputs of basic metal prefabricates
per unit of output in the five sectors of machine-building industry.

It should be noted that the comparisons of (a) and (b) employ dif-
ferent classifications of manpower. The "functional" groups in (a)
pertain to the described general type of work performed by workers
irrespective of the processes as defined in part I, table 1. The principal
term "direct labor" refers to workers that directly engage in the proc-
essing of raw materials into semifabricates and/or finished product.
Other functional groups of labor participate in this activity only
indirectly. The breakdown in comparison (b), however, pertains to
the processes as defined in part I. A note also should be made of the
fact that comparison (a) is derived from the data on "all employees
.(at the industry level)" and is subject to the limitation as set forth in
the discussion of employment, whereas comparison (b) is in terms of
"production labor" only.

The five sectors selected for the comparisons (b) and (c) are: steam
engines and turbogenerators, manufacture of metal-cutting machine
tools, manufacture of printing trade machinery, manufacture of in-
ternal combustion engines, and automotive industries. These sectors
are believed to have common product mixes and relatively similar
scales of production. The two samples are considered to be represen-
tative cross sections of the respective industries with regard to the
conditions in the three typical technological "scale" settings (custom-
type, "batch"-type, and mass production), as well as, for U.S.S.R.,
refective of the relative impact of high priority enjoyed by certain
sectors.
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The results of these comparisons are presented, respectively, in
figures 3, 4, and 5. Since most of the results are self-explanatory,
I will comment here only on a few general points that should prove
useful in a later discussion about the technological policy currently
in use.

Fig. 3
LABOR INPUTS OF ALL EMPLOYEES

IN SOVIET MACHINE BUILDING INDUSTRY
BY MAJOR FUNCTIONAL GROUPS

PER AVERAGE DOLLAR'S WORTH OF MACHINERY PRODUCTION
RELATIVE TO U.S.,

1958
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Source: See Appendix B, Section Im US = 1oL
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(1) The most striking feature of Soviet technology in machine
building relative to the United States is that it is heavily labor oriented.
It will be recalled from the earlier discussion that in 1958, a dollar's
worth of machinery output in the Soviet industry required 110 or 113
percent more labor than in the United States industry. The measure
depends on whether it is derived from, respectively, relative numbers
of production workers, or production labor man-hours worked. (See
fig.2.)

(2) Equally interesting are the relative variations in the extent of
"labor intensity" in individual sectors. As shown in figure 4, a dollar's
worth of Soviet output of steam engines and turbogenerators required
about 110 percent more production labor than in the United States;
that of metal-cutting machine tools only about 60 percent more;
printing trade machinery about 100 percent more; internal combustion
engines 95 percent more; but a dollar's worth of Soviet output in auto-
motive industry required 2.7 times as much production labor as in
ours. Hence, the excess in labor inputs per dollar's worth of output
in the Soviet industry was smallest in the manufacture of metal-cutting
machine tools and the largest in the automotive industry. The excess
in the three remaining sectors was identical or very close to the
average for the whole industry. The most favorable productivity
ratio in manufacture of metal-cutting machine tools, however, was
not accidental. Since the beginning of the Soviet industrialization,
machine tool building has enjoyed one of the "top" priorities in the
whole industry.

If the technologically representative nature of these observations be
accepted, it is also possible to draw similar conclusions for the re-
spective "scale" segments and/or other "top priority" sectors of the
Soviet industry. The labor productivity in the Soviet machine-build-
ing industry in 1958 was probably:

(a) At about a third of the U.S. level in mass production
sectors (automotive industry, manufacture of agricultural equip-
ment, small electrical machinery, household appliances);

(b) At about 40 to 45 percent level in custom-type production
sectors (rolling mill equipment, oil processing equipment, heavy
construction machinery, etc., except for manufacture of turbines
and generators for which the estimate is 50 percent); lo

(c) At about half of the U.S. level in batch-type production
sectors (polygraphic machinery, internal combustion engines,
pumps, compressors, light construction machinery, etc., except
metal-cutting machine tools);

(d) At about 60 percent of U.S. level in manufacture of metal-
cutting machine tools, armaments, and other top-priority sectors
(as that estimated for metal-cutting machine tools).

(3) The principal reasons for the heavy orientation of labor in So-
viet production of machinery, as compared with the United States, is
attributable to the (a) substitution of labor for capital (the reverse

'5 This is slightly lower than the reciprocal of the estimate for steam engines and turbo-
generators shown in fig. 4 because manufacture of turbogenerators enjoys a higher priority
than the others in the same scale class. Needless to say, by this I assume that top
priority means more favorable investment allotments and, in turn, higher productivity.



88 DIMENSIONS OF SOVIET ECONOMIC POWER

Fig. 4
PRODUCTION LABOR INPUTS BY MAJOR PROCESSES

PER DOLLAR'S WORTH OF OUTPUT
IN FIVE SELECTED SOVIET SECTORS OF MACHINE BUILDING INDUSTRY

RELATIVE TO SUCH IN U. S.,
1958A!/
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of U.S. policy), and (b) integrated organization of processes in the
production irrespective of economic disadvantages.16 Whereas our in-
dustry relies probably as much as is economical on subcontracting,
particularly for such prefabricates as castings, forgings, tools, dies,
and patterns, a typical Soviet plant constitutes a wholly integrated set
of processes producing virtually everything that a particular product

26 I abstract here from any quality differences of labor if such exist between the two
countries. If Soviet labor is intrinsically inferior to that in the United States, this
obviously would also necessitate greater expenditures per unit of output.
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line for which it was designed might require.1 7 In addition, the So-
viet planners apparently refuse to let the plants manufacturing origi-
nal equipment also manufacture spare parts as is generally the case
in the United States. Instead, with the exception of automotive in-
dustry and, partly, manufacture of agricultural implements, spare
parts are manufactured in the U.S.S. R. usually at places of their
demand.

As a result, most of the Soviet industry's little-used processes, par-
ticularly forging, tool, die, and pattern making, are miniaturely small
shops, which require substantial amounts of overhead labor and capital
to operate. The maintenance shops, in turn, constitute virtually com-
plete small-scale manufacturing facilities in addition to the ordinary
(in our sense) maintenance service they provide. Although such sys-
tem would probably have some mobilization advantages in case of war,
in times of peace it amounts to mammoth size inefficiency. 18

Despite the difficulty of delineating the relative importance of the
two factors as a cause of the Soviet requirement for labor to exceed
that of the United States, if the employment ratios in figure 3 are dif-
ferentiated by those predominately affected by the preference for in-
tegrated production and those free from such impact, one can roughly
estimate that the preference for integrated production might be re-
sponsible for at least two-fifths of the excess, while capital scarcity
probably accounts for not more than three-fifths. "I For references to
be made at a later point, however, the analysis should be noted in
some detail:

(a) The only processes assumed to be subject to preference of in-
tegrated production are maintenance and tool, die, and pattern mak-
ing. It will be noted from figure 3 that in maintenance the Soviets
are using on the average 3.7 as much labor as we do, and in tool, die,
and pattern making 2.7 as much. The five sectors defined in figure 4,
however, appear to be using labor in tool, die, and pattern making
even more excessively, from 2.7 to 6.8 more than ours. More than 25
percent of all Soviet excessive production labor use appears to be con-
centrated in these two categories of operations.

(b) The principal functional labor groups assumed to be largely
unaffected by the preference for integrated production, in turn, are
those in material handling, quality control, and "all others." In these
areas the Soviets use labor from roughly 70 percent (quality control)
to almost 400 percent (material handling) more extensively than we
do. It is estimated that about 40 percent of the labor excess is concen-
trated in these three groups.

(c) The excess in "direct production labor" constitutes thus only
about 25 percent of the total. In the two-fifths to three-fifths esti-
mate given above, this excess is assumed to have been affected by the
two factors in proportion to the excesses in functions (a) and (b).

17 Cf., e.g., Satel, passim; Vlasov, passim; Khelman, passim; and Livshits, passim.
Livshits, p. 246, states that more than 80 percent of Soviet machine building plants
operate as "closed entities."

I In addition to military consideration, the Inabllity to synchronize Interplant supplies
might also have contributed to the preference for integrated production. I think, however,
that military considerations were decisive; otherwise the Soviets would have developed at
least local and regional subcontracting more than they did. (See pt. III, below.)

w The underlying assumption Is that were the Soviets to adopt specialization! of
maintenance and tool, die, and pattern making (the two employment groups assumed to
be predominantly affected by preference for Integrated production) to the same extent the
U.S. Industry did, and equip labor in "pure" capital scarcity operations (material handling,
quality control, and "all other") to the same extent that "direct labor" Is, the Soviet
Industry's labor Input requirement In the two areas would be reduced to the ratio of "direct
labor" only. Were they subsequently to add capital to all labor to the level available in
our industry, their labor productivity would be the same as ours.
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(4) The differences observed in manpower utilization by the two
countries are paralleled to a large extent in the different methods em-
ployed for parts prefabrication.

It is noted elsewhere (fig. 2 and app. A, table 2) that whereas an
average dollar's worth of Soviet machinery production in 1958 took
about 40 percent more tonnage of all metals than in the United States,
the use of castings alone was about 140 percent larger. As is shown
in figure 5, a greater use of castings, ranging from 30 to 130 percent,
is evident in all the five sectors analyzed. In contrast, rolled steel
is used in the U.S.S.R for all sectors, on the average only 12 percent
more than the United States. It will be noted that several sectors use
less rolled steel than does the United States.

Fig. S
TONNAGE INPUTS OF BASIC METAL PREFABRICATES

BY TYPE PER DOLLAR'S WORTH OF OUTPUT
IN FIVE SELECTED SECTORS OF SOVIET MACHINE BUILDING INDUSTRY

RELATIVE TO SUCH IN U.S.,
1958
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Since casting is relatively less capital intensive than other prefabri-
cating processes, the obvious rationale of this Soviet practice is to save
capital, primarily in the form of metal-forming machinery which
is a must in other competitive processes. By not using rolled steel,
however, they indirectly are also saving the capacity of rolling mill
facilities, perhaps the most capital intensive element of the economy.
The price paid for these capital savings includes-

(a) More metal input per unit of output. This metal, how-
ever, is largely in the form of pig iron and scrap, the principal
inputs in (ferrous) casting process;

(b) Production of heavier, and, in most applications, less effi-
cient 20 machinery than that made in the United States. This is
because cast parts in comparable applications are substantially
heavier than stampings or weldments even after machining,2 ' and
therefore require more power to operate;

(c) More labor inputs per unit of output because cast parts
usually require more labor than stampings or weldments.2 2

(5) The pattern of prefabricates use, as shown in figure 5 reflects
not only the propensity of Soviet industry toward relatively heavier
machines on account of greater use of castings, but also, because of
larger average size units. The Soviet building of larger unit sizes is
indicated by proportionately greater consumption of steel castings
and forgings than iron castings, nonferrous castings, and rolled steel
prefabricates. Steel castings and forgings (particularly free
forgings) are typical prefabricates of large-size machinery. This
observation is very much in line with numerous allusions to that effect
in the Soviet technical literature 23 as well as with what has been
found in case of metal-cutting machine tools (app. B, sec. 1).

Although this practice is more a problem of differences in product
mix and planning rather than technology, it has some rather interest-
ing technological implications, both for the industry as well as the
economy as a whole.

The larger average size of Soviet machinery implies that metal in-
put (and cost of) per dollar's worth of machinery output is higher
in the U.S.S.R. than in the United States. The technological reason
for this is that with the increasing weight of individual parts and,
hence, of machines, most inputs, particularly labor and total cost, also
increase, but relatively less than the weight.2 4 In effect this means
that per dollar's worth of output, the Soviet industry relative to the
United States is substituting metal for labor, capital, and other re-
sources. Needless to say, this conclusion (and the differences in the
pattern of the prefabricates use discussed in the preceding point) is
at least qualitatively very much in line with the discrepancy in the
relative metal consumption in the two industries arrived at inde-
pendently, as shown in figure 2 and appendix B, section 1.

25 In such Instances as, for example, metal-cutting machine tools, however, added
weight constitutes an advantage because of vibrational stability.

2 For data on relative rates of "chips" removal from castings, stampings, weldments,
etc., see Energomashinostroenlie, 1959, No. 3, p. 28.

220Voprosy povyshenlia proizvoditelnosti, p. 259 and Palmov, pp. 183-198.
2 See, e.g., Gokun, passim, particularly the chapters dealing with application of arith-

metIc and geometric progressions in planning machinery "mix."
fl The functional relationship between labor Inputs and size of machine tools ls dis-

cernible from the data in app. C, table 1. A general statement derived from data on
manufacture of electrical machinery given by A. S. Konson claims that labor input
increases with size to the 2/8 power (L=G 5/3 ), and total cost to via power (C=G3'). See
Konson, pp. 154-160.
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Whether the extra value generated by larger size machinery con-
stitutes proportionately greater benefit to the Soviet economy depends
on immeasurable intercountry utility comparisons.

The indications are, however, that at least a part of the "extra size"
value might contribute as much inefficiency to the Soviet economy
as the one resulting from preference for integrated production, if
not more. Examples of this have frequently been alluded to in the
press, and have been observed by numerous U.S. tourists, e.g., 5-ton
trucks for hauls that could be done with a 2-ton truck; 100-cubic-
foot excavator for a job that could be done more efficiently with a
20-cubic-footer; 80 horsepower tractor for work that could be done
with a 15-horsepower tractor; a huge radial drilling machine where
inexpensive portable drillers would do, etc. If such "below capacity"
uses of machinery in the U.S.S.R. are as common as is implied in
the reports, the resulting waste of fuel, energy, and other resources
to the economy must be fantastic.

(6) Yet, what has been said about excessive labor orientation, in-
efficiency of integrated production, and heavy reliance on casting
cannot be used as sole criteria in assessing the overall technological
proficiency of the Soviet machine building industry relative to the
United States. The reason for this is that most of these Soviet
"excesses" are apparently either rational solutions to the conditions
of capital scarcity (particularly substitution of labor for capital in
material handling and use of casting instead of metal forming), re-
sults of clearly politically induced irrationalities (integrated produc-
tion), or irrationality in planning (apparent fascination with large-
size machinery).

In the technologically crucial areas, however, their know-how, al-
though still far behind the United States, appears to be relatively
much more advanced than an overall view might suggest.

Thus it is worth noting once more that the dollar output of the
Soviet production worker, in 1958, was on the average close to 70
percent of his U.S. counterpart (fig. 3), in contrast to 48 percent
for all workers. In machining, which is the most important process,
Soviet labor appears to be relatively more efficient by 20 to 40 percent
than the overall average (fig. 4). And in foundries, except auto-
motive, the tonnage output of Soviet workers appears to be higher
or very close to that in the United States. (See figs. 4 and 5.) These
observations seem to warrant the following generalization:

(a) The more technologically essential a process is in the Soviet
industry, the closer is its efficiency relative to the United States
(casting and machining).

(b) The more essential a sector of their industry is to the develop-
ment of "heavy" industry, the more advanced is its technology relative
to the United States (machine tools, internal combustion engines).

(c) The higher the scale of U.S. production, the further behind
Soviet technology is relative to the United States.

(7) Finally, a word should be said about the formidable longrun
potentiality of Soviet technology. As is shown in figure 3, the Soviet
industry appears to be using 1.8 more engineers an technicians per
dollar's worth of output than does our industry. This means that
the Soviet industry employs 70 percent more of such personnel than
does the United States. Although this estimate is likely to contain
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an appreciable margin of error, I seriously doubt that a substantially
different order of magnitude would be obtained if more accurate
statistics were available. 2 5

(8) For the sake of completeness, the comparisons in figure 3 include
also the ratio of the Soviet industry's employment of managerial and
clerical personnel relative to the United States (about 30 percent).
This is obviously the group that does not include the Soviet employees
in the centralized organizations outside the industry and is therefore
subject to the limitation as set forth in the discussion of the concept
of "all employees."

III. THIE STRATEGY

Without prejudging the ultimate outcome of the plan at this point,
there is no doubt that the Soviets intend to exert a strenuous effort
to fulfill it. The following discussion attempts to outline the strategic
elements of this effort. The discussion is organized under three head-
ings-investment, technological policy, and improvements in speciali-
zation of production.

Investment
The backbone of the plan is a massive acceleration of investment.

From about 1.3 billion (new) rubles invested in the industry in 1958,
the amount was increased to 1.5 billion in 1959, 1.8 billion in 1960,
and almost 2 billion in 1961.26 This is equal to an increase of almost
60 percent in just 3 years.

Although no quantitative data have been reported on the break-
down of this investment by sectors, the indications are that the lion's
share goes to the manufacturing of machinery for the chemical in-
dustry, agricultural equipment, oil-processing equipment, metal-
cutting and metal-forming machine tools, and machinery for light and
textile industries.27

This program is termed "massive" not only in comparison with
their own performance in the past, but even more so in comparison
with the U.S. record. In terms of dollar-equivalent purchasing power,
the Soviet investment of 1.3 billion rubles into machine building in
1958 was about 60 percent higher than ours.2 8 Since between 1958 and
1961 our industry increased its investment only by some 20 to 25 per-
cent,29 as compared with 60 percent for the U.S.S.R., the Soviet in-
dustry's investment in 1961 was almost twice the magnitude of ours.

25 The likelihood of error in the estimate stems largely from probable differences In
relative coverage of total employment as represented by the respective data on "all em-
ployees at the industry level" which were used in the derivation of the data. It appears
highly improbable, however, that such error would reduce the significance level of the
presented estimate to less than 90 or, at worst, to 85 percent. Since we are dealing
with differences of about 200 percent, I feel that the impact of such an error for as
broad a conclusion as I am making here might be disregarded.

Another qualification that should be raised is presumably more serious, but here, too,
I doubt that it is serious enough to change the conclusion. The qualification stems from
the probability that although the classification of "engineering and technical personnel"
is the same in both satistics, many salesmen of U.S. machinery are trained technicians,
but classified as "managerial personnel" (fig. 3). Though this is probably correct, I
doubt that many such salesmen could readily do genuine engineering work without sub-
stantial retraining, and that those that could do such work constitute a big enough pro-
portion to invalidate the conclusion.

26 Narodnoe Khoziaistvo, 1961, pp. 544-545.
17 Planovoe Khoziaistvo, 1959. No. 5. Do. 43-47; and 1962. No. 7, p. 4.
21 The total 1958 U.S. investment into the machine-building sectors as defined in this

study was about $2.2 billion (Census of Manufactures, 1958, vol. I, table 3). The pur-
chasing power of the 1958 ruble (1961 denomination) in industrial Investment is estimated
to have been about $2.90. Cf. A Comparison of Capital Investment, tables 2 and 11.

29 Cf., respectively, Annual Survey of Manufactures, 1961, and Survey of Current
Business, December 1959; March 1960; and September 1962.

92043-63-7
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The rate of investment in the Soviet machine building in the re-
maining 4 years of the plan (1962-65), however, might be expected to
be even higher than in 1961. The initial 1959-65 plan called for a total
investment of 11.8 billion rubles in machine building, an increase over
the preceding 7 years by 80 percent.30 Because of the increase in the
output target of the industry for 1962-65, however, this total has re-
portedly been substantially increased.3 '

As has been postulated in part I, however, the magnitude of eco-
nomic effort cannot be measured by the value of investment alone.
Two countries using the same amounts of capital might accomplish
vastly different results depending, mainly, on the technological proc-
esses adopted, the proportions in which capital is combined with other
inputs (the decisions regarding these two factors constitute the sub-
stance of "technological policy"), and the organization of production.
As will be shown in the two subsequent sections, the apparent design
of the Soviet investment program is one intended to accomplish the
maximum in minimal time. Needless to say, the two objectives are
rarely consistent.
Technological policy

In tracing the basic features of the technological policy the Soviets
use in implementing the plan I have relied on the following three
approaches:

(a) Analysis of the data bearing on the current and/or planned
pattern of the process used relative to that established for 1958
(pt. II above). The summary of these data is presented in table 2
below;

(b) Analysis of the data bearing on the current introduction of
major technological innovations into the industry by type of processes,
areas of application, economic effects, rates of diffusion, and, to some
extent, respective relative standings to the United States. Because of
their bulk and largely self-explanatory contents, the detailed findings
of this analysis have been placed in appendix D. Contextually, how-
ever, they belong in this section. Therefore, it would be appropriate
read this appendix at this point;

(c) Analysis of the data that reflect directly on the currAnt pattern
of resource use.

The principal conclusions reached from these analyses are stated
in the seven points below. Needless to say, the observations on which
these generalizations are based are assumed to have been results of
deliberate decisions rather than haphazard actions.

30 Narodnoe Khoziaistvo, 1958, p. 84.
a Planovoe Khoziaistvo, 1962, No. 7, p. 4.
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TABLE 2.-Indicators of continued orientation on casting and metal-cutting
machining in the technology of Soviet machine-building industry between 1958
and .1965 Percent

Indicator (1958=100)

Planned tonnage output of castings In 1965 relative to 1958 1__________ 165
Planned tonnage input of rolled steel into machinery production In 1965

relative to 1958… 2----- ------ ------ ------ ------ --- _______144
Planned production of metal-cutting machine tools in 1965 relative to

1958 …-__------------------------ 140-145 (195)

Planned production of metal-forming machinery in 1965 relative to
1958 3 ----------- ----------- ----------- ----------- --------- 140 (210 )

Stock of metal-cutting machine tools in the economy in 1962 relative to
1958…4 _.._-----------------------.. --------.. ----- __...._...126

Stock of metal-forming machinery In the economy in 1962 relative to
1958…4 _-- ------------------------------------------------ …126

1 Liteinoe Proizvodstvo, 1958, No. 12, p. 1.
2 Estimated from data in Material'nye balansy, p. 33 and Narodnoe Khozialstvo, 1958,

p. 67.
3 Initial plans as given In Narodnoe Khoziaistvo, 1958, p. 67 and the revised plan (in

parentheses) as given in Ekonomicheskaia Gazeta, May 17, 1961 and Implied in Planavoe
Khozlalstvo, 1962, No. 7, pp. 5-6.

Narodnoe Khozialstvo, 1961, p. 70.

(1) In terms of broad process use, the emphasis is still on casting
and machining processes (see table 2) as it was in 1958. Casting, how-
ever, will apparently play even a more prominent role than in the
past. As is shown in the table, the planned output of castings is to
increase from 1958 to 1965 by almost 20 percent more than the input
of rolled steel. On the other hand, the identical rates of acquisition
of metal-cutting and metal-forming machine tools indicate that there
is no reason to assume a rapid switch to metal forming, although the
proportion of metal-forming machine tools relative to metal cutting
might slightly increase in the future. The implications of this find-
ing are-

(a) In spite of the massive investment program referred to in
the preceding section, the Soviet planners still assume relative
abundance of labor on one hand, and capital scarcity on the other.

(b) As in the past, the principal inputs to be economized are
still metal-forming machinery and rolled steel (indirectly-roll-
ing mill facilities).

(c) At least for the duration of the plan, the Soviet-built ma-
chinery will continue to be, on the average, much heavier and,
presu nably, larger than in the United States.

(2) Within the old pattern of the basic process use, however, the
Soviets have embarked on an earnest quest for progress. This quest
for progress, however, is highly uneven, both in regard to individual
processes and various sectors of the industry (app. D).

(3) As to progress in individual processes, the bulk of the effort
is directed to casting and machining, the main elements of their
technological scheme. Of the 25 industrially important innovations
summarized in appendix D, 14, or 56 percent, are in these two areas.
Moreover, the innovations in casting and machining are not only more
numerous than in all other processes, but also, on the average, their
rate of diffusion is much more substantial. Such policy is obviously
very much in line with practice observed in other areas of Soviet life
whereby planners concentrate on a few key sectors or processes and
allow the rest to stagnate. Since the rate of diffusion of the innova-
tions of processes in United States industry appears to be much more
balanced than in the U.S.S.R., the future disparities in the efficiency
of the nonpriority Soviet processes relative to such in the United States
might be expected to be even greater than in 1958.
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(4) Equally uneven are the efforts to modernize individual sectors
of the industry. The sectors that fall into the category of "batch" type
production (and, inferentially, "custom" type) apparently will con-
tinue to receive much more favorable attention than those in the mass
production category. The most effective and most vigorously pushed
innovations, such as CO2 process, use of extra heavy metal-forming
presses, electric slag welding, etc., are designed for "batch" and "cus-
tom" type production. This obviously is in line with the political
stress on the continued development of heavy capital goods sectors
and capability for manufacture of heavy military hardware, most of
which apply "batch" and "custom" type production. In the area of
"batch" type production alone, however, the sector that apparently re-
ceives most attention is manufacture of metal-cutting machine tools.

(5) In adapting innovations, the Soviets currently seem to stress
most those innovations which dramatically shorten the production
cycle and/or save capital, and neglect those which are predominantly
saving labor. The rapid rates of diffusion of such production-cycle-
shortening and/or capital-savings innovations as CO2 process, die
(pressure) casting, electric slag welding and flow methods for batch-
type production in machining and assembly on the one hand, and slow
diffusion of such predominantly labor-saving devices as hydraulic
cleaning chambers, shotblasting chambers, and material handling con-
veyors on the other, are lucid illustrations of this policy. From this
it follows, then, that if labor efficiency in Soviet machine building
should increase, it probably will occur not because of deliberate pol-
icies, but as byproducts of technological factors inherent in innova-
tions primarily intended to produce other results.

(6) The data that reflect directly on the current manpower use
indicate, however, that in at least one important instance the Soviets
not only do not consciously save labor, but substitute it for capital on
a grand scale. The case in point is the modernization program of
400,000 machine tools to be carried out in 1959-65. The moderniza-
tion is said to increase the productivity of these machine tools by some
25 to 30 percent. When carried out, it will be equivalent to a net addi-
tion of some 120,000 machine tools. The program is slated to be un-
dertaken by the users of the equipment themselves, mostly in accord-
ance with the typical schemes provided by the Experimental Scien-
tific Institute for Metalcutting Machine Tools (ENIMS) .32

In practice, such modernization amounts to a complete overhaul of
each machine. Since it will be done under highly unfavorable and,
in most cases, primitive conditions,33 it will require at least as much
labor as manufacture of comparable new machines, and its total cost
will be equivalent to at least 50 percent of the price of such new
machines: 34 The gain of 120,000 machines will thus cost an equivalent
of 200,000 new machines.

Consequently, this means, then, that in order to save capital that
would be needed to construct plants capable of producing 120,000
machine tools in 7 years (about 15 percent of their annual capacity
in 1958), the Soviets prefer to use at least 4 times as much labor as

=Cf. Ekonomicheskala effektivnost; pp. 321-330.
33 Konson, p. 311.
It Vlasov, pp. 101-102.
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would be needed for new plants and pay for this excess about 5 times
more than would be needed to construct such plants.35

This policy is obviously a complete reversal of the one pursued as
late as the midfifties, the classic example of which was the case of
the renowned ball bearing plant in Moscow. The bearing plant, it
will be recalled, was made into an almost fully automatic facility,
productivity of labor was increased by 250 percent, but the cost of
ball bearings was also increased by 16 percent. 36

(7) Finally, a note should be made about trends in Soviet tech-
nological research for the needs of machine building as suggested by
the data analyzed in this paper:

(a) The general trend in the technological advancement implied in
the data indicates that in the last decade or so, the Soviets have done
a tremendous amount of technological research, both adaptive and
original. By now they appear to have at least a basic know-how of
all the innovations of wide applicability that have been developed
abroad and have succeeded in developing two important innovations
of their own.

(b) The two notable innovations considered to be genuinely Soviet
are electroslag welding and electrochemical methods of machining.
Both of them, however, have apparently been developed for military
applications; 37 electroslag welding for ship and submarine construc-
tion; and electromachining-for machining "exotic" metals of which
the military is probably the sole user. Electroslag welding has also
wide nonmilitary application.3 8

(c) In adapting foreign innovations they appear to have done an
excellent job in those that are applicable in heavy industry and are
intended to shorten the production cycle or save capital. Thus far,
however, they have contributed little of nonmilitary use even though
such applications are of special interest to them.

(d) It seems, then, that they still prefer to borrow whenever they
can, but when such opportunities are exhausted they have capability to
generate their own innovation.
Improvements in specialization of production

In part II, reference was made to the Soviet preference for inte-
grated production or lack of specialization, with resulting inefficiency.
The 1959-65 plan calls for correction of this deficiency on a grand
scale. The means can be technically classified into three distinct pro-
grams. Each of these, in turn, comprises a set of related measures. 39

(1) Increased specialization of production of standardized tools,
parts, and subassemblies through expanded standardization of such
products, curtailed production in nonspecialized plants, expanded
production in existing specialized plants, and construction of special-
ized plants for large-scale production.

15 Ekonomicheskala effektivnost, and Vlasov, Ibid.
a Cf. Kurakov, p. 6; and Akademlia Nank, p. 230.
a' It might be of some interest that the bill for the development of our most important

innovation in recent times, the numerical control of machine tools, was paid by the
U.S. Air Force. This obviously begs the question: To what extent was progress contingent
on military support?

" It will be noted from app. D that in the use of electromachinlng and, particularly, in
electroslag welding the Soviets have a substantial lead over the United States.

n Cf., e.g., Livshits, pp. 241-242; Planovoe Khoziaistvo, 1959, No. 5, pp. 39-47; and
Omarovskil, passim.
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(2) Improved specialization of parts prefabrication, building of
new specialized plants that will manufacture castings, forgings, and
stampings on a large scale, expansion of medium-size shops, and
scrapping of small shops.

(3) Expanded production and increased specialization in existing
plants manufacturing final products through expansion and recon-
struction of plants, reduction of numbers of plants producing the same
type of machinery, increasing interchangeability of parts for wider
size-ranges of machines of the same type, reduction of variety of type-
sizes of machines, and increasing scales of production of identical
machines per plant.

The plan calls for construction of some 80 new specialized plants
for programs listed under (1) and (2) and an unspecified number
fnder program (3). The greatest reliance, however, is being placed
gn expansion and reconstruction of existing plants rather than con-
3truction of new plants. Of all investment allocated to the industry
in 1959-65, 75 cercent is to be spent for expansion and reconstruction
and only 25 percent for new construction. The savings to be generated
by these programs are estimated to run into several billion rubles.4 0

Taking these programs at face value, they seem like a complete re-
versal of preference for integrated production in favor of economies
of scale. The indications are, however, that while they constitute a
forward step in the direction of rationality from which the economy
is likely to benefit, the step is at best only a halfway compromise be-
tween the old dogma and a desire for efficiency.

The programs apparently are not designed to correct the bulk of
the built-in organizational inefficiency wlich is concentrated in the
auxiliary shops of plants, particularly in tool and die making and re-
pair shops. According to a most recent authoritative source,4 1 the
projectmaking institutes continue to design new plants with all the
auxiliary facilities as before. From that we may infer that if all the
auxiliary shops are preserved in new plants, it appears highly im-
probable that they will be abolished in the expanded or reconstructed
plants.

The new specialized plants for parts prefabrication, in turn, are
apparently built only for local or at best narrowly regional demand
and presumably for volumes of output substantially smaller than
optimum. Although a "minimum optimum" capacity of a foundry
appears to be in the excess of 100,000 tons per year, the "typical" de-
signs of specialized regional foundries call for capacities of 40,000
tons (in exceptional cases for 55,000) only.

4 2 As a result, the average
capacity of all foundries to be used in 1959-65 will be increased to only
some 8-10 percent of the "minimum optimum" scale.43

40 Ibid., and Voprosy Ekonomiki, 1962, No. 1, p. 24.
41 Kheinman, p. 81.
42 Cf., Liteinoe Proizvodsto, 1957, supplement, pp. 33-34. The term "minimum

optimum" refers to the point on a cost curve beyond which the average cost declines only
Insignilicantly. The Inference about the "minimum optimum" capacity of over 100,000
tons per year Is made in accordance with the data in Livshits, p. 236 and Litelnoe Proiz-
vodsto, 1959, No. 3, pp. 2-3, showing that a foundry with the annual capacity of 100,000
tons is about 40 percent more efficient than a foundry with 50,000-75,000 tons. The 40-
percent cost differential is more than adeouate to cover the transportation costs in the
radius of 5,000 kilometers. See Planovoe Khoziaistvo, 1958, No. 1, pp. 24-34.

42 The planned average increases are: gray iron foundries from 4,300 tons in 1957 to
9,000 in 1965 and steel foundries, respectively, from 3,400 to 8,500 tons. Cf., Planovoe
Khoziaistvo, 1959, No. 5, pp. 40-41.
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A brief comment is also in order in regard to the heavy stress on
expansion and reconstruction of existing plants rather than construc-
tion of new ones. The obvious objective of this policy is to get a
higher and faster payoff per invested ruble through better use of over-
head, such as buildings, transportation installations, communications
lines, etc., in existing plants and a faster increase in additional capacity
because of the smaller volume of construction required in expansion
and/or reconstruction relative to new construction.

On the basis of available data it is impossible to assess this policy
conclusively. Scepticism as to the extent the paper "savings" of
capital will materialize in practice is warranted. It seems quite likely
that in practice these "savings" might be outweighed, perhaps several-
fold, by losses of production in plants that will be subjected to pro-
longed disruptive expansion and/or reconstruction and by losses of
potential production arising from the discontinuities of new equipment
integrated with older and much less productive facilities currently
remaining in use in the plants to be expanded.

As to first point, the gestation period in Soviet construction is long,
irrespective of type. Hence, prolonged disruption and losses resulting
therefrom are quite likely. As to the second point, the losses arising
from the mixing of new equipment with the old on such a large scale
are inevitable. The aphorism that a chain is as strong as its weakest
link is appropriate at this point. Somehow, if the U.S. analogy could
be used to illustrate the point, our businessmen have demonstratedly
preferred to build new facilities rather than expand when the old ones
became inadequate. The industrial relocation problems we have had
for quite some time are no doubt results of careful calculation.

IV. THE LIKELIHOOD OF SUCCESS

The implicit question in this part obviously is: Will they succeed?
The negative answer must certainly be qualified by numerous "buts."
To amplify, let us consider the relative records for 1959-61, why suc-
cess is unlikely, in what sense the challenge is dangerous and how it
should be met. In the conclusion I will also comment on the poten-
tialities of technological progress for growth of the U.S. industry.
The 1959-61 record-disaggregated view 44

As in the past, the official statistics provide only a highly selective
view of accomplishments. Judging by statistics on output of the
individual machinery products that the Soviet officials choose to dis-
close, however, there appears to be no doubt that the progress has
been substantial.

The most rapid growth appears to be in the production of machinery
for the chemical industry, textile machinery, main line locomotives,
power-generating equipment, electrical machinery, instruments, oil-
field equipment, and construction equipment. The output of all these
groups, or rather of the important items in these groups, appears to
have increased from 1958 to 1961 by more than 30 percent. However,
rapid growth of such items as chemical and textile machinery is
probably due as much to the low level of the output in 1958 as to the
concentrated effort in 1959-61.

"This brief account is based on Narodnoe Khozialstvo, 1961, pp. 222-231.
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The slowest growing sectors, in turn, appear to be agricultural
equipment, if rising at all, material handling equipment, automotive
industry, and metalworking machinery, all increasing by less than 30
percent. Within the latter category, the output of metalcutting ma-
chine tools (in units) increased from 1958 to 1961 by 20 percent and
that of metal-forming machines by some 16 percent. Also, in the
3-year period 129,000 metal-cutting machine tools and 23,000 metal-
forming machines were "modernized."
The 1959-61 probable record-an aggregated view

These commodity statistics, however, are much too selective to per-
mit a reconstruction of an aggregate change in output of the industry
as a whole. Nor is the Soviet official index of the growth in the in-
dustry as a whole a valid indicator. According to this index, the
Soviet gross (valovaia) machinery production increased between 1958
and 1961 by 56 percent, or an average of 16 percent per year. 45

Largely because of the valuation of new products (or new models of
an old machine) at initial cost (which might be as much as 700 per-
cent of the cost of the same product a year or two later) and because
of increases in the extent of duplication arising from increasing rates
of interplant shipments (subcontracting), no calculation of a genuine
rate of change in the sense of the "amount of work done" (undupli-
cated value of output) on the basis of this index is possible. In fact,
under conditions of rapidly increasing specialization (see -pt. III) and
frequent "updating" of absolete models of machinery it is conceivable
that an index based on gross production, no matter how large, may not
even indicate the direction of a true change.48

In order to get some idea of the likely true change, therefore, an
independent estimate is required. In this connection I assume:

(a) that the Soviet machine building as a whole fulfilled the annual
plan for 1961. Such an assumption seems reasonable since the targets
for the subsequent years have been stepped up;

(b) that the pace of aggregate technological progress was less than
what it was in the United States in 1952-61 rather than any that may
have been assumed in the plan. Again this seems to me as a reason-
able assumption as one can have. As has been pointed out in appendix
D, this period in the United States was marked by substantial
progress.

On the basis of these assumptions I next translate the inputs planned
to be expended for machinery production in 1961 into output magni-
tudes by means of the 1958 input/output coefficients corrected for the
progress assumed to have been made between 1958 and 1961. Since
in such a short time span technology cannot change beyond uniform
gradual progress, there is no need to account for all inputs. The same
objective might fairly adequately be achieved by determining the more
important ones. It will be recalled that in the technology of Soviet
machine building industry such leading elements are, of course, cast-
ing, rolled steel, metal-cutting machine tools, and labor.

As is shown in table 2 above, the planned output of castings for
1965 was higher than in 1958 by 65 percent, and by 1961 should have

45 Ibid., p. 174.
4a It might be noted that in 1958, 2,051 new types of machinery and equipment were

Introduced and In 1961, 3,754. Cf. ibid., p. 192.
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been increased about 27 percent. I also postulate that due to techno-
logical progress from the tonnage of castings produced in 1961 the
Soviet industry generated about 5 percent more value than in 1958
(because of fewer rejects, smaller tolerances, etc.) 47 Judging by
input of castings, then, the Soviet industry is likely to have increased
its output by some 33 percent.

Although, as is also shown in table 2, the planned input of steel,
prorated over the 7 years, was smaller than that of castings, there is
little reason to doubt that the input of castings could not have been
matched by that of rolled steel. In fact, had they been giving to
machine building the same percentage of the total rolled steel output
as in 1958, that is, about 38-40 percent, they could have matched the
input of castings one to one. The plan for rolled steel output was
apparently overfulfilled by a sizable margin.4 8

The 33-percent increase of output appears to be also within the realm
of high probability on the basis of increase in stock of metal-cutting
machine tools between August 1958 and April 1962 (roughly 3 years).
It is estimated that in 1958 the Soviet machine building industry had
about 920,000 machine tools. By 1962, however, the stock could have
increased by about 263,000 units and, as stated earlier, about 129,000
have been modernized. On the average, however, the newly acquired
machine tools may be assumed to be substantially more productive
than the average on the factory floor in 1958 (in strict engineering
terms they presumably were more productive by some 60 percent).
The modernized machine tools were probably equivalent to a net
addition of some 12,000 to 15,000 new machines. Thus the effective
total metal-cutting capacity of the industry increased adequately and,
hence, output could have increased as postulated.4 9

Finally, there is no apparent reason to expect that such an increase
in output could not have been achieved on account of manpower short-
age. Between 1958 and 1961 employment of production workers in
machine building is estimated to have increased by 25 percent.5 0

Hence, to achieve a 33 percent increase in output, a mere 2 percent
annual growth in productivity between 1958 and 1961 would have been
needed.

At the same time, such an increase in output appears to me a maxi-
mum that can be assumed. Neither steel, machine tools, nor, in partic-
ular, productivity of labor suggest an appreciably higher increase.

47 Between 1952 and 1961 the FRB Index of machinery and equipment manufacture was
increasing on the average 1.2 percent, but the shipments of "miscellaneous" castings
(machinery parts) were declining by 0.8 of 1 percent. Hence, per unit of U.S. machinery
output the use of castings was declining by 2 percent per year. The postulated increase
in value to be generated from a ton of castings in the Soviet Industry by 5 percent in
the 3 years is equivalent to decline in castings use in the Soviet industry by 1.67 percent
per unit of output per year. Part of the decline in the United States use of castings
was due to switch to stamping, a trend not apparent in the Soviet industry. This is evi-
dence to what extent technological rigidity prevails even in this country. Cf. FRB.
Industrial Production, November 1962, and Current Industrial Reports, series M-33A,
1952-61.

"The planned output of rolled steel for 1961 (prorated from percentage target Increase
by 1965) was about 53 million tons whereas actual output is reported to have been 55.3
million tons. Cf. Narodnoe Khoziaistvo, 1958, p. 62; and 1961, p. 176.

49 Data on machine tool stocks are in Narodnoe Khozlalstvo, 1961. p. 70; the proportion
of the total stock used in machine building in 1958 is given in Kheinman, p. 169; the
allocation of machine tools to various machine tool-using sectors of the economy in
1959-61 is assumed to have been proportional to relative increases of employment; data
on modernization of metalworking machines in 1959-61 are in Narodnoe Khozialstvo,
1961, p. 213; the data on average changes in productivity of machine tools over time is
given in Kheinman, p. 168 anr Prokopovich, p. 148. The average age of Soviet machine
tools used in the industry In 1958 was probably about 15 years, as suggested by data In
Kheinman, pp. 176 and 167.

50 Estimated from Narodnoe Khoziaistvo, 1961, p. 182 using the same procedure as
described in appendix A.
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The reasons for the assumption of unlikely higher productivity of
labor are threefold. First, as has been stated in part III of the text,
in the period under consideration the Soviets pursued a highly labor-
intensive technological policy and in some instances, notably in
modernization of machine tools, actually substituted labor for capital.
Such policy is obviously not conducive to growth of productivity.
Secondly, a significant number of plants is in the process of expansion
and reconstruction. This must also be considered as an obstacle for
growth in productivity. Third, and finally, is the productivity-
depressing influx of new workers. It is estimated that in 1960-61
every fifth worker in the industry was new. In such industry as
machine building, a normal apprenticeship period is about 4 years.
The newcomers usually acquire adequate experience in 2 years. Prior
to that, however, they are likely to be only about 80 percent as ef-
ficient as normal work force.51 In fact. I strongly suspect that this
factor alone could not only have considerably slowed down produc-
tivity growth in 1960, but also caused an absolute decline in 1961
as compared with 1960. This obviously implies that all of the produc-
tivity growth needed for the increase of output by 33 percent must
have occurred in 1959 and, perhaps, a little in 1960.

The postulated 1958-61 increase in output of the Soviet machine
building industry and the actual change in United States are graphi-
cally represented in fig. 6.52

In the 3 years the output of our machine-building industry grew
from $74.4 billion in 1958 to approximately $86 billion in 1961, or by
about 16 percent. It should be noted, however, that 1958 was a reces-
sion year in the United States. The 16-percent increase, therefore,
represents both, growth and recovery.

The probable growth of the Soviet industry by 33 percent in the 3
years means obviously-

(a) that their growth was twice the size of our growth and recovery
combined;

(b) since in dollar terms they increased the output from $44.7 bil-
lion in 1958 to $59.5 billion in 1961, their absolute gain of $14.8 of
machinery output was larger than ours by more than $3 billion;

(c) that their relative position of only 60 percent in 1958, increased
to about 69 percent in 1961, which makes for a net gain of 9 percent
in JUSt 3 years.

The interesting point that shall be noted, is that employment in
our machine building industry increased between 1958 and 1961 by
only 120,000, or roughy 3 percent. Since output increased by 16
percent, this means that the productivity of our labor increased by
about 4 percent annually. Since the Soviet productivity is assumed
to have increased only half as much as ours, the productivity of Soviet
labor in machine building relative to the United States in 1961 was by
some 4 percent lower than in 1958. This, obviously, is the result of
thinning out capital and skilled labor and, not less, of all other policies
that have been discussed earlier."

ml Ganshtak-2, p. 53.
52 Figure 6 is drawn on the assumption that the Soviet plan targets are stated in

measures comparable to such In base period.
53 It might be of interest to note that the consumption of electric energy per worker

(elektrovooruzhennost) in machine building Increased by 3.6 percent between 1958 and
1959, but declined by 1 percent in 1960. The index for 1961 was not published. C.
Narodnoe Khoziaisto, 1961, p. 191.
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Fig. 6
THE IMMINENCE OF SOVIET CHALLENGE

TO U.S. MACHINE BUILDING
(VALUE OF OUTPUT IN 1958 DOLLARS)
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Likelihood of "catching up"
As suggested in figure 6 the probability of "catching up" with the

United States by 1965 is virtually nil, barring obviously a depression
or a prolonged recession in the next 3 years. Whether they will catch
up with us soon thereafter, however, is an open question.

If we and they should continue to expand at the 1958-61 rate
through 1965, we would reach a level of about $102 billion and they
would reach about $80 billion. At such rates they would increase
their relative position to roughly 78 percent by 1965.

Should we, however, slow down the expansion to, e.g., 31/2 percent
per year and they increase to about the level originally planned, they
would be short of catching up by some 10 percent only by 1965.

I assume as unrealistic the possibility that they could achieve the
real rate of growth called for by the revised plan on grounds that it
would call for investment programs presumably even beyond Gos-
plan's capability to implement and/or generate bottlenecks somewhere
else that would be hard to overcome. It would also call for growth in
employment by some 15-20 percent per year.
Limited choices for growth of U.S. machine building

The magnitude of growth of Soviet machine building relative to the
United States in 1958-61 per se would not be worrisome if it were
purely economics oriented. The objectives of the Soviet growth, how-
ever, seem to be such as to leave us little freedom of choice as to how
large the rate of growth of our military production should be.

TABLE 3.-Probable end uses of Soviet machinery supplies (outputs adjusted for
import surpluses) in 1958 and 1961

1958 1961
End use l

Million rubles Percent Million rubles Percent

Total output, including import surplus I 16,351 100.0 21,999 100.0
Investment '- 8,155 49.8 10,879 49.4
Consumer durables '- 1 284 7 9 1 861 8 5
Unexplained (military acquisition)'- 6912 42.3 9,259 42. 1

' The data on total output including net imports have been derived from app. A, table A-i; app. B, sec.
II, and the data on foreign trade in machinery as yven in Narodnoe Khoziaistvo, 1961, pp. 668-671. For
purpose of comparability, the "foreign trade" rubles have been converted into domestic price equivalents
at the ratio of 67 domestic kopeks per "foreign trade" ruble. The reason for this discrepancy is that the
rubles in which the volume of foreign trade Is reported are converted to dollars at the official exchange rate
of 90 kopeks per dollar. In world machinery markets, however, the dollar-ruble conversion ratio is pre-
sumably about 40 percent less than such derived from United States-U.S.S.R. comparison. Thus the

foreign trade" ruble is equal to ($2.75 by 0.60 by 90), or 1 ruble and 0 kopeks per domestic ruble, the
reciprocal of which Is 0.67; $27 Is, it will be recalled, the dollar-ruble conversion ratio implicit in the com-
parison of the value of output data for 1918. The estimated net imporis constitute only about 1 and 2 per-
cent of the respective totals.

' The data on investment of machinery have been estimated from data on investment in machinery and
equipment as percent of total investment In state and cooperative enterprises given In Narodnoe Khoziaistvo,
1961, pp. 539-545, a factor 1.055 to account for investment in collective farms as suggested in "A Comparison
of Capital Investment," p. 31, and a factor 0.985 to delete the cost of transporting machinery to the place
of investment as suggested in Omarovskil, p. 110. In relating the investment to current production data,
it was assumed that the timelag would affect the comparison only insignificantly and, therefore, was dis-
regarded.

3 The probable values of consumer durables are estimates derived from the data on physical quantities
of most important machinerylike consumer durables produced in the respective years as reported in
Narodnoe Khoziaistvo, 1961, p. 262, valued with appropriate 1958 U.S. unit values converted into rubles
at the ratio of 61 kopeks to a dollar. The respective totals thus derived have been inflated by a factor (arbi-
trary) of 1.25 to account for undercoverage. The likelihood of error resulting from use of arbitrary factor
1.25 is believed to be negligible. The U.S. unit values have been derived from Census of Manufacturers,
1958, vol. II. The ruble-dollar ratio of 61 kopeks to a dollar is Identical with the estimate by Becker for
automotive industry in 1955 adjusted for U.S. wholesale price index changes from 1955 to 1958. The ratio
is felt to be appropriate on grounds that the efficiency discrepancies between the Soviet and United States
production of consumer durables is probably similar to such in automotive industry as noted in pt. II of
the text above.

' The unexplained uses are residuals. Inferentially they are assumed to represent military acquisitions
since other likely uses of machinery, primarily industrial stockpiles, are believed to be insignificant.
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The pertinent data are given in table 3. It will be noted that only
about half of the Soviet effort to expand the production of machinery
between 1958 and 1961 constituted an attempt to pave the way for con-
tinued growth of the economy by providing producers' durables. The
needs of the consumer were taken care of with less than one-tenth of
the effort. More than two-fifths of the effort, however, went into
expansion of military might in the form of military equipment. If
the dollar-ruble ratio for military equipment procurement is assumed
to be roughly the same as that for all machinery, the dollar value of
acquisitions of machinery and equipment by the Soviet military thus
increased from about $19 billion in 1958 to $25 billion in just 3 years.

The obvious implications of these findings are that the growth of
our machine building industry must be viewed not only as a matter of
economic welfare, but also as a matter of national security. Since
there is no reason to expect any radical changes in Soviet policies in
the immediate future, and assuming no substantial difference in mili-
tary strategies in the two countries, our industry must grow by some
2 percent per year just to supply our military needs at the rate of the
Soviet buildup.

Since machine building industry is not only a current producer of
military hardware, but also the principal mobilization base in case of
war, the security-induced growth requirement of our machine building
must be much higher than the 2 percent. In fact, to preserve at least
the current U.S.-U.S.S.R. war capacity status quo in the years to
come, our machine building industry would have to grow from 1961
on at the rate about two-thirds the magnitude of the Soviet rate.
Numerically, this means a growth rate in excess of 7 percent per year,
or roughly 1 percent more than the expansion-recovery rate of 1958-61.

Needless to say, at our stage of industrial development and with the
difficulty achieving growth by noneconomic inducements in time of
peace, the requirement is indeed formidable. Yet the true meaning
of the Soviet challenge leaves little doubt about the likely consequences
if we do not meet it as required.

It is obviously beyond the scope of this study to speculate on policies
needed to induce the postulated rate of growth for our machine build-
ing. However, I like to conclude the study with a few comments on
potential benefits to be derived from the latent forces of modernization.
Potentialities of modernization for growth of U.S. machine building

I am using the term "modernization" in the same sense as technologi-
cal progress. In relating modernization of the industry to its growth,
I obviously assume that the decreases in costs resulting from innova-
tions will permit reduction or stability of prices and this, in turn, will
expand the markets for the industry s products in both, at home and
abroad. The innovations generating new products will expand the
markets directly.

The research I have done on the subject matter to date has led me to
believe that in the industry under consideration there are vast poten-
tialities for progress, the knowledge to achieve this is readily available
and much more could be obtained rather quickly and, therefore, the
limitations on implementation of this goal are not technical in nature.

The substantial nature of our technological progress in the machine
building industry in the last decade has already been noted. This term,
however, was used in relative sense in regard to both the progress in
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our industry as a whole and in the U.S.S.R. Most of the attribution
was based upon the progress made in our mass production sectors, such
as automotive industry, manufacture of agricultural implements,
household appliances, etc. Recent progress in our sectors of 'custom"
and "batch" type production of machinery, however, has been virtually
nil. (See app. D.) Even such phenomenal innovation as use of nu-
merically controlled machine tools has been introduced at the rate that
can hardly be termed progress at all (at most 3,000 units have been
introduced between 1954 and 1961 out of the potential at least 50 times
as great). Yet the sectors of "custom" and "batch" type production
account for some two-thirds of the total value of output of the machine
building industry as a whole. Should we succeed in stimulating the
progress in these sectors in the near future at least half the rate
made in automotive industry in the last decade, our main problem
would be perhaps only half as serious as it is today.

A graphic example of the potential cost savings to be derived from
the use of numerically controlled machine tools instead of conventional
types in "custom," "batch," and semiproduction types of machinery
manufacturing is provided by the set of curves presented in figure 7.

Fig. 7

CURRENT CHOICES OF TECHNOLOGY
IN U.S. MACHINE BUILDING INDUSTRY

(with Special Consideration of Manufacture of Machine Tools)

Index of Labor
and Tooling Cost

QUANTITY

Source: Adapted from Broinord.
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The curves represent current technological practices in choosing
among alternative machining processes in U.S. production of all types
of machinery varied by scale of output ranging from 1 to 100,000 units
(parts or products) per year and resulting labor and tooling cost
differentials per unit of output. It should be noted that labor and
tooling costs incurred in machining process constitute some 25 to 35
percent of total cost of machinery manufacture. The curves have
been calculated on the basis of empirical data and professional judg-
ment of Wallace E. Brainard, an outstanding American engineer and
notable contributor to the field of machine tools and machine building
in eneral.

Curve (1), representing machining with "no (special) tooling,"
pertains to manufacturing process in which one to eight parts (prod-
ucts) are produced per year, that is, turbines, or any type of custom-
made machine. If 1 machine is made, the labor and tooling cost index
is designated as 100. Curve (2), machining with "minor tooling," is
the usual choice when machines are made in "batches" of 9 to 90 per
year. If the demand for products is unstable, however, curve (2)
might be used up to about 2,000 units of annual output. Curve (3),
machining with "major tooling," is rational choice if the production
exceeds 90 and does not exceed seven or eight thousand. Curve (5)
is the case of "Detroit automation," or transfer line. As the graph
shows, it is a rational choice from output of about 8,000 units per year
and up.

Curve (4), however, represents the numerical control miracle.
Starting from an output of about 3 or 4 units per year, its use
becomes uneconomic only in competition with transfer line at an out-
put of about 20,000 or 30,000 units per year.

As noted, in appendix D, however, the advantages of numerically
controlled machine tools, in addition to savings of labor and tooling,
include also savings of capital, improvements in quality of products,
and permit manufacture of some products that either cannot be manu-
factured by other methods or whose production by other methods is
prohibitively expensive.

The case of machine tool industry
The set of curves in figure 7 provides also an opportunity of showing

the likely advantages of technological progress based on numerically
controlled machine tools even more vividly in case of U.S. machine tool
industry as contrasted with the progress of Soviet machine tool in-
dustry based on the use of "flow lines" of production. Significance of
the latter has been pointed out in the discussion of Soviet technological
policy in part III above and noted in appendix D, and which, it might
be recalled, has been the subject matter of numerous writings by
Seymour Melman, professor of industrial engineering at Columbia
University.5 4 It seems to me quite likely that, if adapted on a wide

5 Cf., e.g., New York Times, Oct. 26, 1959. Impressed with rapidly rising use of "flow
lines" and therefrom resulting efficiency in Soviet manufacture of machine tools Professor
Melman launched a highly publicized crusade for adoption of the "flow methods" in
manufacture of machine tools in Western countries. The British Board of Trade argued
in 1960 that "flow methods" are not suitable for machine tool industries in Western
Europe because of inadequate demand for single models manufactured by individual
Western machine tool builders (see Board of Trade, pp. 7-9). Yet, whether because of
Professor Melman's crusade or not, recently at least one U.S. company appears to have
adapted the method. On that, see Professor Melman's recent article in Challenge, June
1962.
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enough scale, the use of numerically controlled machine tools by U.S.
machine tool industry might provide for a substantially better path of
progress than the Soviet industry has embarked on.

As far as can be established, an average Soviet (specialized) ma-
chine tool plant uses machining process based on "minor tooling" and
produces some 2,000 to 3,000 machine tools per year. Hence, in terms
of figure 7, it operates on curve (2) at point (B). An average U.S.
machine tool plant also uses "minor tooling" in machining, but pro-
duces only about 300 units per year. Hence, in figure 7 its operation
is at point (A). The shape of the curve on which the two plants
operate indicates that the Soviet plant is likely to have some advan-
tages of economies of scale, but rather small.

As stated earlier, the current trend in Soviet machine tool industry
is toward "flow lines" of production. In terms of the technological
settings of figure 7, the "flow lines" are represented by the curve (3),
"major tooling." The Soviet plants that have adapted this innovation
are believed to operate at point (B') on the curve (3). As compared
with the plants still operating on curve (2), point (B), the innova-
tion results in saving of labor and tooling cost by approximately 50
percent.55

The structure of our industry (some 360 companies with current
average output of approximately 300 machine tools per plant-year)
and instability of demand apparently do not permit a general change
to curve (3). Yet, our industry can change to numerical control, or
curve (4). If it does, it will probably move to point (A') and be
able to reduce the costs by almost 75 percent, or 25 percent more
than the Soviet industry. To achieve this, no, or only very little,
increase in scale of annual output is required. Hence, numerical con-
trol appears to offer much more progress than the Soviet progress
in the same industry and does not call for the amalgamation presup-
posed in the Soviet scheme.

Because the curves in terms of which the comparison is made have
been derived from U.S. practice only, the comparison has obviously
only conceptional validity. However, since United States and
U.S.S.R. machining practices (see data in app. A, table A-4) do not
differ greatly, it might be presumed that if such comparison were also
made on the basis of data derived from the Soviet practice, it would
result in substantially similar conclusions.

The question might obviously be raised why the Soviets do not
"push" the numerical control. As is stated in appendix D, they have
had the prototype models since 1959. One possibility why they do not
go for it is that they as yet have not succeeded in "debugging" the
machines and therefore could not put them into serial production.
The other possibility is that this innovation is too capital-intensive
for them at this time. However, it is also not unlikely that the dog-
matic preoccupation with "flow lines" did not leave them much time
for considering alternative solutions of the problem.

Thus far only initial steps have been taken to release the latent
forces of technological progress for growth in the U.S. industry.

65 One Soviet source claims that the introduction of "flow method" in 8 plants with
the annual output of 1,200 to 10,000 machine tools per year resulted in machining labor
savings by 20 to 68 percent and total cost by 13 to 30 percent. Cf. Voprosy Povysheniia
proizvoditel'nosti, p. 440.
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These obviously include the recent tax credit bill and the revision of
Bulletin F (amortization schedules). No doubt they will generate
at least some of the desirable effects. The market stability in the last
2 years, and relative labor-management peace, if continued, will also
constitute powerful factors in speeding up the modernization process.

As I see it, however, there is also a pressing need, perhaps greater
than for financial incentives, for improvements in communication
channels about availability of innovations and their cost-saving poten-
tialities; release of Government-filed research memorandums on new
manufacturing methods that might have nondefense applicability;
and substantial expansion of Government-s onsored research in
manufacturing methods for "slow growth" industries the results of
which could be made available to them with no patent impediments.

92043-63-8
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APPENDIXES

APPENDIX A. BASIC DATA

TABLE A-1-Selected estimates bearing on the status of Soviet machine building
industry relative to United States, 1958

Item estimated and unit of measure U.S.S.R. United
states

All employees -,000 men 5, 559 5,082
Number of production workers -do---- 4, 526 3,655
Man-hours of production workers -millions- 9,237 7,203
Value added in manufacture -do-- -* R8957 $47, 643
Net value of output -do I R16, 287 $74 442

l New (1961) rubles.

1. SOURCES FOE DATA IN TABLE A-1

'U.S.S.R.

The employment in all Soviet machinery industries has been estimated from
the data given in Narodnoe Khoziaistvo, 1958, pages 131-132, adjusted for
"junior service personnel" (MOP) ; the estimated ratio of value output of
machine building alone to that of machine building and metal fabrication
(approximately 80 percent) derived from pertinent data given in Ganshtak, page
81, and Eliashevich, page 41; and the average percentage breakdown of all
employment in machine building alone given in Eliashevich, page 158. It has
been assumed that, per unit of valise, metalworking alone requires only 50
percent as much labor as does machine building. Such assumption is consistent
with the data on relative cost of materials in metal fabrication and machine
building given in Narodnoe Khoziaistvo, 1960, pages 145-148.

The data on hours worked per production worker are from Kheinman, page
32 and Narodnoe Khoziaistvo, 19.58, page 665.

The total ruble value (unduplicated) of machinery output in 1958 has been
derived from the data on originally planned output of machine building and
metal fabrication in 1965 (49 billion rubles of gross production) as given in
Khrushchev's speech to the 22d Congress of Communist Party, printed in Pravda,
October 18, 1961; the relationship of the planned output for 1965 to the actual
in 1958 (200 percent) given by Pravda, February 8, 1959; the estimated 80
percent relationship of the output of machine building alone to that of machine
building and metal fabrication in 1958 as derived from Ganshtak and Eliashevich,
cited above; and the data on average percent of purchased parts (16.9 percent)
from Omarovski, page 11.

Value added, in turn, has been derived from the total value (roughly 55 per-
cent) on the basis of an average cost structure in machine building industries
as a whole (net of purchased prefabricates and inclusive of average profits)
constructed from data given in Omarovskii, page 11, and Planovoe Khoziaistvo,
1962, No. 1, pages 14 to 26. It is interesting to note that in the cost structure,
including both purchased parts and profits, the share of purchased parts is only
16.9 percent and profits 8.3 percent.

UNITED STATES

The estimates of employment, man-hours, and value added have been estimated
from the Census of Manufactures, 1958, volume I (summary statistics) and
volume II (industry statistics), under assumption that the SIC industries listed
below roughly match the Soviet concept of machine building: 100 percent of
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SIC 35 through 38, SIC 3391, 3392, 3433, 3443, 3494, 1925, 1931, 1941; 50 percent of
SIC 1999 and 345; 34 percent of SIC 3493; and 62 percent of SIC 3461; 89.8
percent of SIC 332 (ferrous foundries) and 90.9 percent of SIC 336 (nonferrous
foundries).

The net value of output has been estimated from value added and differential
cost of ferrous metals (rolled steel, pig iron, and ferrous scrap), fuels and elec-
tricity as percent of the total value of shipments in a sample of U.S. industries
as compared with such of U.S.S.R., and the ratio of value added to total net
value in Soviet industry. The value added of the industries in the U.S. sample
constituted about 50 percent of the total industry. The comparison showed
that the average relative share of such cost in the U.S. industries is 15 percent
lower than in the U.S.S.R. counterparts. Since Soviet value added constitutes
55 percent of the net (unduplicated) value of output, it has been assumed that
such in the U.S. industry is 17 percent higher, or 64 percent. The estimate
assumes obviously that relationship of all other material costs in the two indus-
tries is the same as for ferrous metals, fuels, and electricity. It might be of
interest to note that these cost elements in the sample of U.S. industries con-
stitute from 5 (electrical machinery) to 22 percent (bolts, nuts) and the aver-
age is about 15 percent of the value of shipments. The data for the United
States 'are from Census of Manufactures, 1958, volume I, table 7. The specified
costs in the U.S. sample have been adjusted for interindustry shipments of
castings, forgings, and stampings at the rates of respective specialized industries.
The data for U.S.S.R. samples are from Narodnoe Khoziaistvo, 1960, pages 145
to 148.

TABLE A-2.-Consumption of basic metals (rolled steel and castings) in the
United States and the U.S.S.R. by major sectors of machine bulding, 1958

U.S. consumption U.S.S.R. consumption
(thousand short tons) (thousand short tons)

Rolled Castings Total Rolled Castings Total
steel steel

All machine building -27,202 8,763 35,965 18,416 12,277 30,693

Automotive industry -9,600 2,642 12,242 1, 390 480 1, 870
Other transportation equipment (except

aircraft) 1,815 248 2,063 3,214 643 3,857
Agricultural equipment (including trac-

tors) -1,673 840 2,513 2,762 2,816 5,578
Mining, metallurgical, and petroleum

equipment ----- ------- 472 183 655 1,842 608 2,450
Turbines and generators -208 61 269 104 57 161
Electrical machinery- 4,218 527 4, 745 1, 767 265 2,032
Construction and material handling

equipment -1,380 557 1,937 921 276 1,197
Metalcutting machine tools - -- -- 63 98 161 139 579 718
All other machinery - ----- 7,773 3, 577 11,380 6.277 6, 553 12,830

SOURCES FOB DATA IN TABLE A-2

U.S.S.R.

The estimate of consumption of steel mills shapes in all machinery industries,
18,416,000 short tons, has been derived from the data on the share of the total
output of steel mill shapes (prokat) consumed in machine building (net of non-
machine-building metal fabrication), 38 to 40 percent, as given in Material'nye
balansy, page 34, and the data on the total output of steel mill shapes in 1958,
47,429,000 short tons, in Narodnoe K-hoziaistvo, 1960, page 244.

The total consumption of castings in all machinery industries, 12,277,000 short
tons, has been estimated from the average relationship of castings consumption
as percent of the total metal consumption in machine building (about 40 percent)
given by Maksarev, page 40; and Liteinoe Proizvodstvo, 1958, No. 2, page 1.
This average percentage relationship is consistent with similar data for various
products given in other numerous sources such as, e.g., Razumov, page 10;
Ganshtak, page 122; Fantalov, page 3; Vestnik Mashinostroeniia, 1949, No. 10,
page 32; and others. The estimate is also basically consistent with an inde-
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pendent data on the total castings output in Soviet machine building in 1958
(12,700,000 metric tons) given in Livshits, page 263.

The steel consumption in automotive industry has been determined in accord-
ance with the basic product mix data in that industry given in Material'nye
balansy, page 36; the coefficients of steel inputs per individual products in the
product mix given in Narodnoe Khoziaistvo, 1960, page 149; the 1958 output
data on basic products is given ibid., page 291; and an expansion factor of 1.25
to take account of unreported products and production of spare parts. The
result, 1,390,000 tons, roughly checks with what the industry's production em-
ployees, approximately 150,000 workers (see Voprosy Ekonomiki, 19¢0, No. 1,
p. 9), were capable of processing at the prevailing complementarity as shown in
table A-3 below.

The steel consumption in production of metalcutting machine tools has been
estimated from the average input of rolled steel per metalcutting machine tool
as given in Narodnoe Khoziaistvo, 1960, page 149, and the data on the 1958 out-
put given ibid., page 287.

The steel consumption in production of turbines and generators has been
derived from kilowatt capacity produced in 1958 as given in Narodnoe Khozia-
istvo, 1959, page 157, and coefficients of steel consumption per kilowatt taken
from Soviet Planning Study, No. 6, supplement.

Data on consumption in other specified sectors are from Material'nye balansy
page 35.

Finally, the consumption of castings in the production of the specified indus-
tries has been determined as follows:

(a) For agricultural equipment-from the data on average relationship
of castings to total metal used in production of tractors (50 to 55 percent)
given by Ganshtak, page 122, and for production of general agricultural
equipment (50 percent) given by Razumov, page 10;

(b) For automotive industry and metalcutting machine tools-from the
percentage relationships given in table B-3 below:

(c) for mining, metallurgical, petroleum, construction and material han-
dling equipment from percentage relations given in Voprosy planirovaniia,
pages 28-29 and Soviet Planning Study, No. 7;

(d) for "other transportation equipment" from percentage relationship of
prefabricate use in railroad car building and ship building as given in Soviet
Planning Study No. 7 and Contributions to the Development;

(e) for electrical machinery, estimated from relative labor inputs In
various processes as given in Vestnik Elektropromyshlennosti, 1956, No. 2,
page 33; ibid., No. 12, page 4; and from data on cost and inputs of ferrous
metals in the industry as given in Naradnoe Khoziaistvo, 1960, pages 145-149;

(f) for turbines and generators-from Soviet Planning Study, No. 6, Sup-
plement, and kilowatt capacity produced in 1958 as given in -Narodnoe
Khoziaistvo, 1959, page 157.

The estimates of steel and castings consumption In "all other machinery in-
dustries" are residuals.

UNITED STATES

The total consumption of steel mill shapes and forms in all machinery indus-
tries, 27,202 thousand tons, has been estimated from the Census of Manufac-
tures, 1958, volume I (Summary Statistics) and volume II (Industry Statistics)
for the SIC industries listed in the source statement for data in table A-1. The
census data have been inflated by 2 percent for undercoverage and under-
reporting to match such estimate for the U.S.S.R. as close as possible.

The delineation of the machinery industries, including the percentage prorat-
Ings of the "mixed" industries, has mostly been made in accordance with the
5- and 7-digit product mix data as given in the respective tables 5B and 6A of
volume II. A few products, however, have been assigned to machine building,
or left out, rather arbitrarily. This was particularly true in the case of SIC
19 (Ordnance) industries. The likely aggregate error resulting from this pro-
cedure, however, is believed to be negligible.

The need for at least some adjustment of the Census of Manufactures figures
for undercoverage and underreporting is suggested in the source, vol. I, pp. 7-4
and 7-40. One percent on each count is felt to be appropriate.

As given in the table, the estimate of steel consumption is consistent with the
data of the American Iron and Steel Institute on the direct shipments of steel
mills to machinery industries. As compared with the Soviet consumption, how-
ever, it is probably short by the amount of steel used for weldments and other
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parts made of rolled steel for machinery repairs outside the machinery indus-
tries. Though the extent of incomparability of the two estimates on this account
is not known, it is felt that from the point of view of accuracy obtainable in such
analysis it is highly insignificant.

The estimated total consumption of castings in all machinery industries, 8,-
763,000 tons, is equivalent to 96.6 percent of the 1958 output of "all other"
grey iron castings, all malleable iron castings and all steel castings, and 88 per-
cent of all nonferrous castings as reported by the U.S. Bureau of the Census, Facts
for Industry, Series M33A and M133E, respectively. All other kinds of castings
produced in 1958 (molds for heavy ingots, cast-iron pressure pipes and fittings
and soil pipes and fittings) have been assumed to be nonpertinent to machinery
industries by definition.

The percentages of consumption of pertinent castings have been derived from
the data on relative consumption of castings in machinery industries and metal
fabrication as given in the Census of Manufactures, 1958, vol. I, table 7-1C (con-
sumption of purchased castings) and as implied in the data on employment of
production workers in "captive" foundry operations given in table 8-1.

Since the estimate is based on production data and relative consumption rather
than data on consumption alone, it supposedly includes cast parts used in ma-
chinery repair outside the machinery industries and, therefore, is assumed to be
at least conceptually fully comparable to that of the U.S.S.R.

The percentages of the foundry industries, 89.8 percent of SIC 332 (ferrous
foundries) and 90.9 percent of SIC 336 (nonferrous foundries), that are assigned
to machinery industries have been derived from the estimates of castings con-
sumption in machinery industries, as explained in the preceding paragraph, the
data on product mix, product class specialization, value added and total employ-
ment in the two industries as given in the Census of Manufactures, 1958, vols. I
and II, and the data on the total output of castings by type as reported in Facts
for Industry, Series M33A and M33E. The percentages reflect the inputs of the
two industries into machinery industries alone, i.e., net of inputs used in produc-
tion of nonpertinent castings and in production of pertinent castings for non-
machine building metal fabrication uses.

The estimates of steel and castings consumption in individual sectors come
from the Census of Manufactures, 1958, vol. II, table 7 (consumption of mate-
rials) and table 9 (metalworking operations). The steel consumption includes
Interindustry shipments of forgings and stampings, if any, and castings consump-
tion includes purchased castings as well as castings produced and consumed
within the respective industries.

The estimates of steel and castings consumption for "all other machinery -in-
dustries" are residuals (total consumption in "all machinery industries" minus
consumption in automotive industry, for agricultural equipment and for metal-
cutting machine tools).

TABLE A-3.-Percentage distributions of all employees in the United States and
the U.S.S.R. machine building industries by major functional groups, 1956-59

Type of employees United U.S.S.R.'
States '

1. Management and clerical personnel - -17.9 3. 0
2. Engineering and technical personnel - - 8. 5 13. 1
3. Direct production workers -------------------------- 47. 4 38.2
4. Maintenance and repair workers -- 5.7 11.8
5. Tool-, die-, and pattern-making workers 4.2 6. 2
6. Material handling. storage and transportation workers - -5.0 13.5
7. Quality control workers- 4.3 4.0
8. All other workers - ----------------------------------- 7.0 10.4

Total -100.0 100.0

I United States distribution is based on a sample of 53 plants with 93.765 employees surveyed by the editors
of Factory Management and Maintenance in 1957, published ibid., September 1957.
' U.S.S.R. data are derived from a distribution of production workers in a sample of 160 plants with

426,000 employees surveyed in 1956-9 and distribution of nonproduction" employees given by Eliabhevich,
p. 158. Of the 160 plants, 152 were surveyed by the Central Statistical Administration early in 1956 and 8
plants by the Institute of Economics of the U.S.S.R. Academy of Stiences in 1059. The data appear In
Kheinman, p p. 110-112. The author rsleaing the data derived from the two surveys combined in 1961
contended that the 1956 data "were adequately accurate for contemporary state of affairs." See ibid.,



TABLE A-4.-Composition of labor inputs by major technological processes per 1,000 tons of basic prefabricates consumed in selected United
States and U.S.S.R. machinery industries, 1958

[In man-years]

Steam engines and Metal-cutting machine Printing trade Internal combustion Automotive industry
turbines tools machinery engines

Technological process __ .l

U.S. (SIC U.S.S.R. U.S. (SIC U.S.S.R. U.S. (SIC U.S.S.R. U.S. (SIC U.S.S.R. U.S. (SIC U.S.S.R.
3519) 3541) 3555) 3511) 371)

Casting (all types)-8.1 10.6 18.4 25.7 21.8 21.9 25.0 18.4 3. 7 8.2
Forging, pressing and upsetting -7. 5 9.2 1. 7 3.2 3. 7 9.2 1.8 6. 7 1.0 2. 0
Steel fabrication (weidments) -6.6 17.6 2.0 .2 3.2 .9 .2 .7 .-7
Stamping, blanking aud forming - -. 8 1.0 1.3 1.5 2.2 1.2 1.4 6.0 17.7
Machining -28.2 33.2 137.7 96.8 120.9 145.9 42.9 42.6 7. 2 11.1
Tool, die and pattern making -3.5 19.2 14.5 29.5 10.5 34.5 6.4 19.1 3. 7 11.6
Assembly, heat treatment, galvanizing, quality con-

trol, storages, intraplant transport, maintenance,
and other -67.9 90.4 103.3 90.0 95.0 164.1 39.9 76.1 21.3 31. 8

Total ------------------------------------- 121.8 181.0 278. 6 246. 7 266. 6 377.8 IaI 1 164.5 43.6 83.1

Sources: auxiliary shops) have been derived Irom perlmreuta ,e relationsuips given in Vlasov, passim,
U.S.S.R.: With lilgbt corrections to account for newer information, the data on labor and Kheinman, pp. 11-124.

inputs In basic processes (casting, forging, steel fabrication, stamping, machining, U.S.: Census of Manufactures, 1158, vol. II( Industry Statistics), tables 1. 9, and 7.
assembly, and heat treatnent) come from Soviet Planning Study No. 6. Supplement; The data have been adjusted for interindustry shipments o castings, forgings, and
No. 7; and Contributions to Development. The data on all other labor inputs (in stampings.
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TABLE A-5 .- Com position of 1,000 tons of basic prefabricates consumed in selected United States and U.S.S.R. machinery industries, 1958
(Short tons]

Steam engines and Metal-cutting machine Printing trade Internal combustion Automotive Industry
turbines tools machinery engines

T ype of prefabricates _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ -_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

U.S. (SIC U.S.S.R. U.S. (SIC U.S.S.R. U.S. (SIC U.S.S.R. U.S. (SIC U. S. S.R. U.S. (SIC U. S.S. R.
3519) 3541) 3555) 3511) 371)

Iron castings (grey and malleable) ----------- 71 54 588 710 492 637 565 596 200 230
Steel castings---------------------- 131 282 13 61 ------------- 4 3 6 17
Nonferrous castings------------------- 13 9 12 5 18 117 25 7 17
Forgings (steel) ---------------------- l 203 40 67 128 123 96 197 69 153
Rolled steel for direct machining, part fabrication and

stampings ---------------------- 604 386 341 157 344 230 200 177 704 570
Nonferrous m ill shapes----------------- 70 67 7 ------- 18 4 18 2 14 13

Total---------------------- 1.000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000

Sources: United States: Census of Manufactures, 1958, vol II, tables 7and 9. As in table A-A
U.S.S.R.: Soviet Planning Study, No. 6, Supplement, No. 7, and Contributions to the data account for both captive and commercial (specialized) production of the pro

Development, fabricates.
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APPENDIX B. DERIVATION OF THE DATA GRAPHICALLY REPRESENTED IN FIGURES
1-f

I. FIGURE 1: THE PROBABLE VALUE OF OUTPUT OF SOVIET MACHINE BUILDING IN-
DUSTRY RELATIVE TO UNITED STATES

The indexes of probable value of output of Soviet machine building in-
dustry relative to the United States graphically represented in figure 1 are
results of the analysis of value data and of technological considerations. The
procedures used are described under four headings: Determination of Soviet
output of machine tools relative to the United States; Technological test of
adequacy of the value comparison of Soviet output of machine tools; De-
termination of Soviet output of machinery by sectors other than manufacture
of machine tools.
The Soviet output of machine tools relative to the United States

(1) For determination of the Soviet output of machine tools relative to the
United States we have the following data:

(a) in terms of physical units, the Soviet output was 126 percent of
ours, 138,600 versus 109,800 in United States. (Narodnoe Khoziaistvo,
1958, pp. 232-233, and Census of Manufactures, 1958, vol. II, SIC 3541,
table 6A) ;

(b) in terms of consumption of basic metals, the Soviet machine tool
industry's consumption was 446 percent of ours (app. A, table A-2) ;

(c) in value terms, the Soviet industry's output was roughly 277.2
million new rubles versus $592.5 million in United States (average price
of Soviet machine tool was 2,000 rubles, see Material'nye balansy, p. 213
and as implied in Ekonomicheskaia effektivnost', p. 329. U.S. data are from
Census of Manufactures, op. cit.);

(d) According to my comparison of prices of about 90 models of Soviet
machine tools (about half of the total listed in sources available in this
country) with comparable U.S. makes, the dollar/ruble ratio is $5.26/1
ruble. The same comparison showed that, on the average, Soviet machine
tools of basically the same technical specifications are about 25 percent
heavier than U.S. counterparts.

(2) The purpose in comparing the two industries, is to measure the relative
magnitudes of "the amounts of work done." Neither physical units nor the
tonnage consumption of metal could adequately indicate the relative magnitudes
of the amounts of work done. The comparison that appears in figure 1 is there-
fore derived from the value data. Application of the above conversion factor
yields a Soviet output of $1,458.2 million, which is 246 percent of U.S. production.
Rounding this percentage to the nearest digit of 5, gives the U.S.S.R. 1958
machine tool output about 145 percent greater than the United States.

(3) In this comparative estimate, I assume that some 25 percent of the
metal used in the Soviet industry represents the overweight of the Soviet ma-
chines and that the remaining 75 percent Is accounted for by products of lesser
quality and/or, on the average, substantially larger unit sizes.
Technological test of adequacy of the value comparison of Soviet output of

machine tools relative to the United States
To test the adequacy of the value estimate and the hypothesis of quality

differences, I have made a comparison of the 1958 output of machine tools in
the two industries by means of technologically required effort units. The
comparison employs three concepts:

(a) Conventional (physical) units of machine tools of a specified func-
tional type, such as lathes, milling machines, boring machines, etc.;

(b) Indexes of average complexity of a conventional unit relative to
an average lathe, i.e., ratios of the amount of technologically required ef-
fort (man-hours) in production of average machines of respective functional
types to the amount of effort required in the manufacture of an average
lathe. Broadly, the indexes are functions of kinematic design variations,
number of parts in a machine, number of original (specific) parts, etc.:

(c) Indexes of relative effort requirements in manufacture of machinery
parts depending on their weight (size).

The data, calculation procedure and the results of the comparison are shown
in table B-O. Column (1) lists the names of the major functional types of
machine tools produced in the United States and U.S.S.R. Column (2) gives
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the values of the average complexity (effort requirement) of the various func-
tional types of machine tools listed in column (1) relative to an average lathe.
Columns (3) and (6) give the numbers of the functional types of machine tools
produced in 1958 in, respectively, the United States and U.S.S.R. Columns
(4) and (7) give the respective outputs of conventional units in complexity
equivalent units alone, that is, without consideration of average size (weight)
differences. Finally, columns (5 )and (8) give the respective totals adjusted
for the relative effort requirements to reflect that Soviet machine tools are
about 3.3 times as heavy (large) as are ours.

TABLE B-O.-Comparison of the 1958 output of metal cutting machine tools in the
United States and the U.S.S.R. by means of conventional and technological
effort equivalent units

United States U.S.S.R.

Indexes of
average Output in Total Output in Total

complex- conven- Output in effort in conven- Output in effort in
Type of machine tools ity tional complex- complex- tional complex- complex-

relative to units (as ity equiv- ity and units (as ity equiv- ity and
lathes ' reported alent weight reported alent weight

in statis- units 3 equiva- in statis- units ' equiva-
tical lent tical lent

sources)' units 4 sources)' units '

(1) (2) (3) (4) (5) (6) (7) (8)

Lathes (engine and turret) 1.00 13,615 13,615 -- 42,414 42,414
Automatic and semiautomatic

lathes -2.96 3,368 9,969 --- 3,301 9,771
Boring machines -6.48 1,403 9,091 -- -- 970 6.286
Drilling machines -. 31 10,951 3,395 39,642 12,289
Milling machines -1.31 11,004 14,415 15, 385 20,154
Grinding machines -1.47 52, 335 76, 932 7, 762 11, 410
Broaching machines -1.78 171 304 -- - 554 986
Planers 1.81 67 121 - 416 753
Tool and cutter grinders .78 2,892 2,256 --- 3,188 2,487
Gear cutting machines -3.09 806 2,491 2, 772 8, 565
Other -1.43 13,142 18.703 -- 22,204 31,752

Total -109,755 151, 382 151,382 138, 608 146,867 323,107

' The indexes were estimated by the Soviet Scientific Research Institute for Technical Normatives and
published in an article by K. Kuznetsova and G. Sergeeva in Vestnik Statistiki, 1960, No. 6, p. 27. Similar,
but more general data, appeared earlier in Davydovskii, pp. 287-305, reprinted in full in app. C, table 0-1.

' The U.S. data are estimates from Census of Manufactures, 1058, vol. II, SIC 3541, table 6A. The data
for U.S.S.R. come from Narodnoe Rhoziaistvo, 1958, pp. 232-233, adjusted for "special, specialized, and
combination machines" as in Soviet Planning Study, No. 7, p. III-9.

' The output figures in complexity equivalent units are products of conventional units multiplied by
respective indexes of technological complexity; that is, for United States, col. (2) by (3); and for U.S.S.R.,
col. (2) by (6).

' The calculations are In terms of net weight of machines. The average U.S. machine tool is assumed
to weigh about 1.1 tons (about 85 percent of gross metal input), whereas net weight of an average Soviet
machine is estimated to be about 3.3 tons; that is, about 3 times as much. At such weight relationship, the
Soviet machine requires not 3.3 as much effort as the United States, but only about 2.2 times as much. Cf.
App. C, table C-1 and reference to Konson's increase in labor imports to 14 power with increased weight
made in section on technology. pt. II above.

The comparison produced exceedingly interesting and important results.
First, the U.S. output of machine tools in 1958 was about 30 percent more com-
plex (more "sophisticated" in journalistic parlance) than the U.S.S.R. output.
This is shown by the relative changes in output measures derived by comparing
conventional and complevity equivalent units (changes from cols. (3) and (6) to
(4) and (7), respectively):

151,382 .146,867

109,755 138,608 X1 0 0=130

Moreover, Soviet machine tools are, on the average, 3.3 times as heavy as those
in the United States, but are only 2.2 times as costly. Taking the weight of U.S.
machine tools as 100, the effort required to produce the Soviet machine tools 230
percent heavier than U.S. machines is only 120 percent greater. (cf. change of
Soviet industry's effort requirements as shown in cols. (7) and (8) ).
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To ascertain the reliability of these findings, I assumed that if the respective
total effort requirements as estimated in columns (5) and (8) are reflective of
the actual efforts expended in the two industries, they should be proportional
to the respective value added. This hypothesis has been tested with data in
table B-0. The results are as follows:

The value added in the U.S. machine tool industry constitutes 62 percent of
the value of shipments (Census of Manufactures, 1958, vol. II, industry SIC
3541.) The total of 151,382 of column (5) divided by 0.62 equals to 244,164.
The value added in the Soviet industry, in turn, is 56 percent of the total value
(Livshits, p. 227). The Soviet total effort of 323,107 units of column (8) divided
by 0.56 equals to 576,976. Taking the U.S. figure as 100 percent, the index for
U.S.S.R. becomes 236.

Considering the likelihood of errors in practically each step, the result of
this test, virtually identical with the results obtained from value comparison,
is almost too close to have occurred by pure chance. Yet there are no a priori
reasons to question the validity of the technological complexity indexes, the in-
dexes of the relative effort requirement depending on weight (size) of parts,
or the 5.26 dollar/ruble conversion factor for machine tools.

In the field of machine tools there are obviously qualitative factors other than
complexity, such as accuracy, productivity, durability, etc. With the presently
available data, it is impossible to trace them. It is also not known to what
extent they are "economic," to use Milton Gilbert and Irving Kravis' term, that is,
to what extent superiority in these respects call for greater inputs. If so, they
presumably are included in the prices and at least to some extent in conversion
ratio. (In deriving it, each of my observations was defined in terms of 8-10
technical specifications, such as type, capacity of electric motors, size of table,
range of speeds, etc.) Consequently, the comparison of the Soviet output of ma-
chine tools relative to the United States is considered to be as close to reality as
is possible with current data limitations.

The importance of the test, however, extends beyond the sphere of machine
tools. It seems to suggest that:

(a) Soviet prices of machinery are basically proportional to the effort
spent in their manufacture as in the United States. The known absence of
such cost elements as interest on capital, rent, and inadequate amortiza-
tion in the Soviet cost accounting, apparently does not distort relative prices
substantially. This obviously does not imply that in U.S.S.R. there are no
subsidies for production of some kinds of machinery, or levies on others;

(b) The quality difference between Soviet and United States made ma-
chinery is substantial. The 30 percent difference in effort requirements for
the same amount of product as revealed in machine tools, however, probably
constitutes an upper limit in any comparable group of machines;

(c) The use of conversion factors in assessing the magnitude of the
"amount of work done" in Soviet machinery production is a fairly reliable
tool, provided such a factor is derived from a representative sample of com-
parable products or adjusted for qualitative differences. In view of basic
proportionality of Soviet prices to effort, the samples of individual groups of
machines may be quite small.

Index of probable total value of Soviet machinery output relative to United
State8

The dollar/ruble ratio implicit in the conversion of the Soviet total ruble value
of output (app. A, table A-1) into dollars is $2,75 to a ruble. It is about 5 per-
cent lower than the reciprocal of the 1955 CIA ruble/dollar ratio (4:1) adjusted
for the 1955-58 price changes (cf. Comparison of Capital Investment, table 9,
p. 39 and table 11, p. 43). The total ruble value of Soviet machinery output of
16,287 million rubles, multiplied by $2.75, is equivalent to $44.7 billion, or roughly
60 percent of U.S. output, as is shown in figure 1.

Although probably still somewhat on the high side, the estimate is basically
consistent with the technological potential of producing that much value with
metal consumption equal to 85 percent of the amount used in the U.S. industry.

As compared with the conditions found in manufacture of machine tools, this
estimate implies that the disparity in overweight, quality, and sizes of machinery
between the Soviet machine-building industry as a whole and that of the United
States is only about half as great as in the two respective machine tool sectors.
This is primarily evident from the extent to which value indexes deviate from
respective indexes of metal inputs. Whereas the Soviet machine tool sector
generates only about 55 percent as much value from a ton of metal input as U.S.
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machine tool manufacturers (the consumption of basic metal by Soviet machine
tool sector was 446 percent of such in the United States, but value of output only
245 percent, that is, 55 percent (see tables B-1 and B-2 below), the Soviet ma-
chine building industry as a whole generated about 70 percent as much as ours
(total metal consumption of Soviet industry was 85 percent of ours, but value
only 60 percent; hence, 60:85=70 percent (see ibid.).

As an a priori proposition, this seems reasonable on all three counts. First,
a larger overweight in machine tools appears quite likely on grounds that occa-
sionally added weight in machine tools is desirable for vibrational stability.
Secondly, machine-tool sector offers much more room for quality variations than
any other sector of machine building. Hence, the quality disparity should be
much less in machine-building industry as a whole than in machine-tool sector.
And, thirdly, since the Soviet machine-tool sector works primarily for the expan-
sion of machine building as a whole, its output is likely to have much more size
variations than the machine-building industry as a whole.

In short, the estimate of the total value of Soviet output of machinery as 60
percent of our industry is considered within the realm of a rather high prob-
ability. The estimate unquestionably also accounts for the major qualitative
disparities between the two industries.

IndeTes of probable value of Soviet machinery output by sectors other than
manufacture of machine tools

The indexes of the Soviet probable value of output by sectors other than ma-
chine tools have been derived from the indexes of metal consumption in these
sectors relative to such in the United States (app. A, table A-2 and table
B-2 below) and the assumption that their coefficients of effective metal utiliza-
tion relative to U.S. respective sectors are approximately the same as for the
industry as a whole. Thus the indexes of the probable value of output in each
specific sector other than machine tools is equal to the respective index of metal
consumption (table B-2), multiplied by the ratio of 60:85, or 0.70.

The numerical equivalents of the graphical comparisons presented in figure 1
are summarized in table B-1.

TABLE B-i.-Probable value of output of Soviet machine building industry rela-
tive to United States, 1958

U.S.S.R. as
percent of

United States
(U.S .=l00)

Total value of output in all machine-building industry -60

Automotive industry-10
Other transportation equipment, except aircraft-130
Agricultural equipment, including tractors -155
Mining, metallurgical. and oil processing equipment-260
Turbines and generators -40
Electrical machinery -30
Construction and material handling equipment-50
Metal-cutting machine tools -245
AR other machinery ------------------------------------------ 80
All machinery production except automotive 85
All machinery production except automotive and electricaL-100

II. FIGURE 2. COMPARISON OF EMPLOYMENT, PRODUCTIVITY, AND CONSUMPTION OF

BASIC METALS

The indexes of all employees (at the industry level), number of production
workers and man-hours, have been derived from the data in appendix A, table
A-1, and the indexes of metal imports from the data on the basic metal con-
sumption given in table A-2.

The indexes of output per production man-year and production man-hour are
derived from the index of value of output as given in table B-1 and the indexes
of number of production workers and man-hours by means of formula:

Index of value of output X 100
Index of number of production workers

(or man-hours)
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The numerical values of the graphs presented in figure 2 are summarized in
table B-2.

TABLE B-2.-Employment, productivity, and consumption of basic metals in Soviet
machine-building industry relative to the United States, 1958

U.S.S.R. as
percent of
Uied States

(U.S.=liO)

All employees (at the industry level) -109
Number of production workers -124
Man-hours of production workers- 128
Output per production man-year -48
Output per production man-hour -47
Consumption of basic metals (rolled steel and castings):

All industry ---------------------------------------------------------- 85
Automotive industry -15
Other transportation equipment except aircraft-187
Agricultural equipment, including tractors -222
Mining, metallurgical and oil processing equipment -374
Turbines and generators -60
Electrical machinery ------------------------------------------------- 43
Construction and material handling equipment-67
Metal-cutting machine tools-446
AU other machinery --------------------------------------- -------------------------- 113

III. FIGURE 3. COMPARISON OF LABOR INPUTS OF ALL EMPLOYEES (AT THE INDUSTRY
LEVEL) BY MAJOR FUNCTIONAL GROUPS PER DOLLAR'S WORTH OF MACHINERY
PEODUCTION

The numerical values of the graphs in figure 3 are given in table B-3. They
have been derived from the data on percentage distribution of all employees
at the industry level presented in appendix A, table A-3, the index of value
of output of Soviet machine building industry relative to the United States given
in table B-1, and the index of all employees given in table B-2 by means of the
formula:

B Ps
Q Pus X-1_O

Where E equals index of "all employees" in the Soviet industry relative to the
United States; Q equals index of the Soviet industry's value of output relative
to the United States; Ps equals percent of a given functional group of Soviet em-
ployment in the total; and Pus equals same in the United States.

TABLE B-3.-Labor inputs of all employees in Soviet machine building industry by
major functional groups per average dollar's worth of machinery production
relative to the United States, 1958

U.S.S.R. as
percent of

United States
(U.S.=100)

Management and clerical personnel- 30
Engineering and technical personnel- 280
Direct production workers 146
Maintenance-and-repair-workers 369
Toolmaking, dlemsklng, and patternmaking workers- 26
Material handling, storage, and transprt workers- 494
Quality control workers 172
All other "indirect" workers-. . 269
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IV. FIGURE 4. COMPARISON OF PRODUCTION LABOR INPUTS BY MAJOR PROCESSES PER
DOLLAR'S WORTH OF OUTPUT IN FIVE SELECTED SECTORS

The comparisons have been derived from the data given in appendix A, table
A-4 and an assumption that per dollar's worth of output the Soviet machine
tool sector must process 80 percent more tonnage of basic prefabricates than
our machine tool sector, and all other sectors must process 43 percent more.
The numerical values for the graphs are given in table B-4.

TABLE B-4.-Production labor inputs by major processes per dollar's worth of
output in 5 selected Soviet sectors of machine-building industry relative to such
in the United States, 1958'

U. S.S.R. as
Type of labor input and sector of the industry percent of

United States
(U.S.=100)

1. Total production labor inputs:
(a) Steam engines and turbogenerators -- 210
(b) Metalcutting machine tools -- 160
(c) Printing trade machinery--200
(d) Internal combustion engines -- 195
(e) Automotive industry -- 270

2. Production labor inputs in casting:
(a) Steam engines and turbogenerators -- 185
(b) Metalcutting machine tools -- 255
(c) Printing trade machinery -- 140
(d) Internal combustion engines -- 105
(e) Automotive industry ------- 3--------------------------------------------------- 315

3. Production labor inputs in forging, pressing, and upsetting:
(a) Steam engines and turbogenerators -- 175
(b) Metalcutting machine tools- 342
(c) Printing trade machinery--355
(d) Internal combustion engines--530
(e) Automotive industry -- 28

4. Production labor inputs in machining:
(a) Steam engines and turbogenerators -- 165
(b) Metalcutting machine tools -- 125
(c) Printing trade machinery -- 170
(d) Internal combustion engines 140
(e) Automotive industry 220

5. Production labor inputs in toolmaking, diemaking, and patternmaking:
(a) Steam engines and turbogenerators -- 780
(b) Metalcutting machine tools -- 370
(c) Printing trade machinery -- 460
(d) Internal combustion engines- 420
(e) Automotive industry -- 445

6. Production labor inputs in assembly heat treatments and all other processes:
(a) Steam engines and turbogenerators -- 210
(b) Metalcutting machine tools --- 160
(c) Printing trade machinery -- 240
(d) Internal combustion engines - ------- ----------------------- 260
(e) Automotive industry -- 260

I Derived from data in man-years.

V. FIG. 5: COMPARISON OF TONNAGE INPUTS OF BASIC METAL PREFABRICATES IN FIVE
SELECTED SECTORS

The derivation of the indexes in this comparison is analogous to that given
in fig. 4. The underlying data are given in appendix A, table A-5.

The numerical values underlying the graphs in fig. 5 are in table B-5.
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TABLE B-5.-Tonnage inputs of basic metal prefabricates by type per dollar's
worth of output in 5 selected sectors of Soviet machine building industry rela-
tive to such in the United States, 1958

U.S.S.R. as
Type of prefabricate and sector of the industry percent of

United States
(U.S.=100)

1. Iron castings:
ka) Steam engines and turbo-generators -110
(b) Metal-cutting machine tools -220
(c) Printing trade machinery -180
(d) Internal combustion engines-10
(e) Automotive industry -165

2. Steel castings:
(a) Steam engines and turbo-generators -305
(b) Metal-cutting machine tools- 850
(c) Printing trade machinery-
(d) Internal combustion engines -105
(a) Automotive industry-400

3. Nonferrous castings:
(a) Steam engines and turbo-generators -100
(b) Metal-cutting machine tools -76
(c) Printing tVade machinery-s-
(u) Internal combustion engines -30
(e) Automotive industry -345

4. All castings:
(a) Steam engines andlturbo-generators -225
(b) Metal-cutting machine tools - 230
(c) Printing trade machinery- 180
(d) Internal combustion engines -130
(e) Automotive industry -175

5. Forgings and upsettings:
(a) Steam engines and turbo-generators- 260
(b) Metal-cutting machine tools -305
(c) Printing trade machinery -136

(d) Internal combustion engines- 290
(e) Automotive industry -310

6. Rolled steel for stampings, weldments, and direct machining:
(a) Steam engines and turbo-generators -0
(b) Metal-cutting machine tools- 85
(c) Printing trade machinery- 95
(d) Internal combustion engines-125
(c) Automotive industry -115

VI. FIG. 6: CHANGES IN U.S. AND SOVIET VALUE OF OUTPUTS BETWEEN 1956 AND
1961 AND PROJECTIONS TO 1965

(1) The 1958 outputs of $74.4 and $44.7 billion for United States and U.S.S.R.,
respectively, are of course the same as estimated in section I above.

(2) The 1961 U.S. value of output of $86 billion, roughly 116 percent greater
than in 1958, has been estimated from value added data of Annual Survey of
Manufactures, 1961, an assumption that value added in 1961 constituted the
same proportion of the total value (unduplicated) as in 1958 (64 percent) and
BLS Wholesale Price Index for machinery and motor products (1957-59=100;
1961=102). The estimated increase by 16 percent compares favorably with 15.5
percent increase in tonnage shipments of steel mill shapes and forms by primary
producers to major sectors of U.S. machine-building industry as reported by
American Iron and Steel Institute (AISI), Form 16,1958 and 1961.

(3) The assumptions underlying the estimate of growth of Soviet machine
building in 1959-61 are stated in the text of part IV.

(4) The Soviet goal originally planned has been plotted in accordance with
Pravda, February 8, 1959, and the revised goal is in accordance with Pravda,
October 18, 1961.
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APPENDIX C. SUPPORTING DATA

On several occasions in the text and preceding appendices reference has been
made to valuable information regarding normative labor inputs in manufacture
of machine tools worked out by the Soviet Scientific Research Institute for
Technical Normatives and the physical input coefficients for a variety of ma-
chinery products currently manufactured by the Soviet industry. For the benefit
of the readers interested in the subject matters at a greater detail than could
have been explored in this study, they are submitted here in full.

Table C-1 contains direct labor norms for manufacture of machine tools, net
of foundry and forging work. The norms vary relatively to the weight (size)
of machines, complexity (indicated by number of original parts) and scale of
annual output. Hence the data should be of practical interest to the manufac-
turers of machine tools and theoretical interest to the economist. It should be
noted that-

(a) despite of the "normative" character of the data, they presumably are
fairly close to the current actual performance of the pertinent labor group.
According to a fairly authoritative recent information (Vestnik Statistiki, 1960.
No. 6, pp. 28-29) they were virtually identical with actual performance in 1957
and, I presume, are not very far off from reality today;

(b) although the normatives pertain to direct labor only and, at this, net
of foundry and forging work, the pertinent labor constitutes about 40 percent of
all labor participating in production and "index-wise" might be taken to repre-
sent the variations of all effort requirements in variance with the given criteria.

Table C-2 presents similar norms for direct foundry labor. This group of
labor constitutes about 50-67 percent of all workers in foundries manufacturing
castings for machine tools, or some 10-12 percent of all labor needed in manufac-
ture of machine tools.

Table C-3 contains data on actual average inputs of rolled steel, electric
power, and coal in current manufacture of some 26 major groups of Soviet
machinery. The data are stated in terms of direct inputs, that is, those expended
directly for manufacture of a given product, and full expenditures which include
the direct as well as indirect. The information is provided primarily for the
benefit of those readers that are familiar with such products manufactured in
this country and the technology used and thus be able to extend the comparisons
beyond the scope of this study.
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400 .65 359 .59
202 1.78 181 1.60
245 1.33 220 1. 19
288 1.01 259 .91
364 .75 327 .67
182 2.06 163 1.85
220 1. 54 198 1.39
261 1.02 235 .91
327 .75 294 .68
391 56 351 .51
432 49 388 .44

1 orig-
Ton inal

part

203 0.82
243 .62
284 .48
357 .36
183 .98
220 .74
256 .68
322 .43
228 .70
276 .53
335 .40
205 .78
348 .59
301 .44
186 .92
226 .70
247 .52
164 11.12
199 .85
241 .63
156 1. 18
196 .87
229 .68
252 .57

-144 1. 36
181 1.00
211 .79
234 .65
296 .48
149 1.31
181 .98
213 .75
269 .55
134 1. 52
163 1.14
191 .75
241 .56
289 .42
319 .36

1 orig-
Ton inal

part

175 90.70
210 .53
245 .44
309 .31
158 .84
189 .64
221 .50
278 .37
197 .60
238 .46
289 .34
177 .68
214 .51
260 .38
161 .80
195 .60
236 .45
142 .97
172 .73
208 .55
134 1.02
169 .75
197 .59
219 .49
124 1. 17
156 .86
182 .68
202 .56
255 .42
129 1.13
156 .85
184 .64
232 .48
116 1.32
141 .98
165 .65
209 .48
249 .36
275 .31

I orig-
Ton inal Ton

part

147 0.59 135
177 .45 162
206 .35 189
260 .26 239
133 .71 122
159 .53 146
186 .42 171
234 .31 215
165 .51 152
200 .38 184
243 .29 223
149 .57 137
180 .43 166
218 .32 201
135 .67 124
164 .51 151
199 .38 183
119 .81 109
144 .61 133
175 .46 161
113. .86 104
142 .63 130
166 .50 153
184 .41 109
104 .98 96
131 .73 120
153 .57 141
170 .47 156
214 .35 197
108 .95 100
131 .71 121
154 .54 142
195 .40 179
97 1.11 90

118 .83 109
139 .55 128
175 .40 161
210 .30 193
232 .26 213

Inaorig-

part 00

- x
0.04 M
.41 0
.32 Z
.24 I
.65
:49 0

.38 k
28

.47

.35

.26 i

.52 0

.39 3

.30
.62 L
47 0

.36 °
71

.42
.79

.58

.4G

.38 o
.90

'52 td
:43

.32

.88

.65

.50
37

1.02
.76

50.

.28 C

.24

Weight of
machine tool

I (kilograms)

TABLE C-i-Direct labor norms for manufacture of machine tools, net of foundry and forging work

Ton
I orig-
inal
part

Ton
I orig-
inal
part

Ton
p orig-
inal
part

1 00

130

160 ----------

200 .

250 .

350 .

450_-

700_ _

900

25
40
60

100
25
40
60

100{ 50
80

130
50
80

130
50
80

130
50

j 80
1 130

60
100
150

1 200
60

100
150
200
350
80

130
200
350
80

130
200
360
1 60
700

489
587
685
861
441
530
618
777
550
666
808
494
559
726
450
545
661
396
480
581
375
472
552
610
347
436
510
564
713
360
437
513
648
324
393
462
583
697
770

1. 97
1.49
1.16
.86

2.35
1.78
1.39
1.03
1.69
1.28
.95

1.89
1.43
1.07
2.23
1.68
1.26
2.70
2.04
1.53
2.84
2.10
1.68
1.37
3.27
2.41
1.89
1. 57
1. 16
3.17
2.37
1. 80
1. 33
3.68
2.75
1.81
1.34
1.01
.68

398
479
558
700
359
431
502
632
447
545
657
402
487
590
366
443
537
322
390
473
305
383
449
497
282
354
415
459
580
293
355
417
527
263
319
375
474
566
626

1.60
1.21
.95
.70

1.91
1.44
1.13
.83

1.37
1.04

.78
1. 54
1.16

.87
1.81
1.37
1.02
2.20
1. 66
1. 24
2.31
1. 71
1.34
1.11
2.66
1. 96
1. 54
1.28

.94
2. 57
1.93
1.46
1.08
2.99
2.24
1. 47
1.09
.82
.71

338
409
473
595
305
366
427
637
380
460
558
342
415
603
311
377
457
273
331
402
259
326
381
421
239
301
352
390
493
249
302
355
448
224
272
321
403
481
532

1.36
1.03
.80
.59

1.63
1.23
.96
.71

1.17
.88
.66

1.31
.99
.74

1. 54
1.16

.87
1. 87
1.41
1.06
1. 97
1. 45
1.14

.94
2.26
1.67
1.31
1.08
.80

2.19
1.64
1.24

.92
2.54
1. 90
1.25
.93
.70
.61

V-r I

.1.II11

II



I.A

Annual output in units

Weight of NUM- Up to 10 20 35 70 100 350 1,000 3,000 5,000

machine tool ber of
(kilograms) original Direct labor man-hours per-

paits__ _

1 orig- 1 orig- 1i orig- 1 orig- 1 orig- 1 ori g 1 orig- 1 orig-
Ton inal Ton inal Ton inal Ton inal Ton inal Ton inal Ton inal Ton inal Ton inal

part part part part part part part part part

2.41 147
1.80 178
1.37 209
1.01 264
.76 315
.57 385
.42 471

1.93 172
1. 41 210
.99 266
.77 317
955 394

.49 429
2. 60 140
1.90 172
1.34 216
1.04 259
.74 321
.55 392

2.64 136
1. 91 172
1.46 205
1.09 250

.80 305
.67 288

3.06 121
2.27 154
1.70 185
1.27 225
.93 276
.67 338

3. 45113
2.56 143
1.92 170
1.43 208
1.05 254
.76 312

2.16
1. 62
1. 23

.91
.68
.51
.37

1. 73
1. 27

.80
.70
.49
.44

2.33
1.71
1.20

.94
.66
.49

2.37
1.72
1.32

.98

.72

.61
2.75
2.04
1.53
1. 14

.84

.61
3.10
2.30
1. 72
1. 29
.94
.68

121 1.78 104 1.53
147 1.33 126 1.15
172 1.01 149 .87
217 .75 188 .65
259 .56 224 .48
316 .42 273 .36
388 .31 335 .27
142 1.42 122 1.23
173 1.04 149 .90
181 .74 189 .63
261 .57 225 .49
324 .41 280 .35
353 .36 305 .31
115 1.92 99 1.66
141 1.41 122 1.21
178 .99 154 .85
213 .77 184 .66
264 .55 228 .47
322 .41 278 .35
112 1.95 96 1.68
141 1.41 . 122 1.22
169 1.08 146 .93
206 .81 177 .70
252 .59 217 .51
282 .50 244 .43
100 1.26 86 1.95
127 1.67 110 1.44
154 1.26 133 1.08
185 .94 160 .81
227 .69 196 .59
278 .50 240 .43

93 2.55 80 2.20
117 1.89 101 1.63
140 1.42 121 1.22
171 1.06 148 9.91
209 .78 181 .67
257 .56 221 .49

88
106
125
158
188
230
281
103
126
159
189
235
256
84

102
129
154
192
234

81
102
122
149
183
205

72
92

112
134
164
202

67
85

102
124
152
186

1.29
.97
.73
.54
.41
.30
.22

1.03
.76
.53
.41
.29
.26

1.37
1.02
.72
.56
.40
.29

1.42
1.03
.79
.59
.43
.36

1. 64
1.22

.91

.68

.50

.36
1.88
1.37
1.03

.77

.56

.41

81
98

115
145
173
211
259

94
115
146
174
216
235

77
94

119
142
176
215

74
94

112
137
168
188

66
85

103
124
151
185

62
78
93

114
140
171

t2j

M
r12

1.19 '-*

.89 °
67 Z

:50 02
.37

.21

.96 0
.70

.49 .°
38 '

:27 t
.24

1.28
.94
.66
.51 0
.36

*270
1:30
.94 o
.72
.57 e
.40 O
.33

1.51
1.12 0
.84
.62
.46
.33

1.70
1.26
.94
.70
.52
.38

TABLE C-_.-Direct labor norms for manufacture of machine tools, net of foundry and forging work-Continued

1,200 .

1,500 .- -

2,500 .

3,500-

4,500-

5,600 …

!80
130
200
350
550
900

1, 500
150
250
450
700

1, 200
,1, 500

1 150
250
450
700

1,200
2,000

200
350
550
900

1, 500
2, 000

200
350
550
900

1, 500
2, 500
' 200

3bO
550
900

1, 500
2,500

291
353
415
524
626
764
935
341
418
527
630
782
858
278
340
429
513
637
778
269
341
407
496
607
681
243
306
365
447
547
670
224
283
338
412
505
619

4.29
3.21
2.44
1.81
1.35
1.01
.74

3.43
2.52
1. 77
1.38

.98

.86
4.63
3.39
2.39
1.86
1.32

.98
4.70
3.41
2. 61
1.95
1.43
1.20
.46

4.04
3.03
2.26
1.66
1.20
6.16
4.56
3.42
2. 35
1.87
1.36

237
287
338
426
508
621
760
278
340
428
512
636
692
226
277
349
417
518
632
219
277
331
403
494
554
197
249
298
363
445
545
182
230
275
335
410
503

3.49
2.61
1.98
1.47
1.10
.82
.60

2.79
2.05
1.44
1.12
.80
.70

3.76
2.76
1.94
1.51
1.07

.80
3.83
2. 77
2.12
1.158
1.16

.98
4.44
3.28
2.46
1.84
1.35
.98

5.01
3. 70
2. 78
2.07
1. 12
1. 10

201 2.96
244 2.22
287 1.69
362 1.25
432 .94
528 .70
646 .51
236 2.37
289 1.74
364 1.23
435 .95
541 .68
589 .60
192 3.25
236 2.35
297 1.65
355 1.28
440 .91
537 .68
186 3.20
235 2.36
281 1.80
343 1.35
422 .99
471 .83
167 3. 77
212 2. 79
253 2.09
309 1.56
378 1.15
463 .83
155 4.25
195 3.15
233 2.36
285 1.76
349 1.29
428 .94

163
198
233
294
251
429
525
191
234
296
353
439
478
156
191
241
288
358
436
151
191
228
278
343
382
135
172
205
254
307
376
126
159
189
231
283
347



200 203 7.09 165 6.76 140 4.00 114 3. 98 102 3. 57 84 2.94 73 2.53 61 2.13 50 1.06
I 310 256 5.24 208 4.26 177 3. 62 144 2. 94 129 2.64 106 2. 17 92 [8 8 77 [.58 71 [.45

7,00 --------- 510 306 3.93 249 3.20 212 2. 72 172 2. 21 114 1. 98 127 1.063 110 [.41 92 [.18 85 [.09
900 374 2.93 304 2.39 258 2.03 210 [.65 188 [.48 155 [.22 134 [.05 112 .88 103 .81

1, 500 457 2.15 372 [.75 316 [.49 257 1[21 231 [.09 190 .89 164 .77 138 .65 120 .60
2,500 501 [.56 456 [.27 387 LOS0 315 .88 283 .79 232 .65 201 .56 169 .47 155 .43

200 164 8.25 150 6. 71 127 5. 70 103 4. 63 93 4. 16 70 3. 42 60 2. 95 55 2.48 51 2.28
I 350 230 5.98 189 4.86 161 4.13 131 3.31 117 3.01 90 2. 48 82 2. 14 69 1.80o 63 [.65

9,00 --------- 550 278 4. 58 226 3. 72 102 3.16 156 2. 57 140 2.31 115 1.90 99 [.64 84 [.38 77 [.27
900 339 3.42 276 2. 78 235 2.30 190 [.92 171 [.72 141 [.42 121 [.22 102 1.03 04 .94

1,500 415 2.51 338 2.04 287 [.73 233 1. 41 209 1.26 172 1.04 .49 90 121 .75 115 .69
210 180 8. 69 147 7.07 125 6.01 101 4.87 91 4.38 75 3.60 61 3.11 54 2. 61 50 2.40 t~

I 450 227 6. 12 181 4. 97 157 4. 23 128 3.43 115 3.08 94 2.854 81 2.19 68 [.84 63 [.69 2
lz 00 ------- 700 272 4. 76 221 3.87 188 3. 29 153 2.67 137 2.40 113 [.97 97 [.70 82 [.43 75 1.31
12,000... - ~~1, 200 338 3.37 275 2.74 234 2.33 190 [.89 170 [.70 140 [.40 121 [.20 102 [.03 93 .93 1

2,000 41 2. 5 35 2.04 28 1. 7 23 1.4 208 1. 26 17 1.04 14 go 12 75 11 .% 6
210 166 9. 92 135 8.07 115 6.86 93 5.157 84 5.900 69 4. 11 59 3. 55 50 2.99 46 2.74
450 210 6.99 171 5. 69 141 4.693 118 3. 92 106 3.562 87 2. 96 75 2. 50 63 2.10 58 1503 Z
700 251 5.43 204 4.42 173 3. 75 141 3.os 126 2. 74 184 2.5 9 [4 7 [3 6

1, 200 311 3. 81 253 3.13 215 2. 66 175 2.16 157 [.94 129 1.960 111 [.38 94 1.16 86 1. 06 0

250 147 1[.83 119 9. 62 102 8.17 82 6. 64 74 5.96 61 4.90 53 4. 23 44 3. 56 41 3. 27
I 450 185 8.33 151 6. 77 125 5. 75 104 4. 67 93 4. 20 77 3.45 66 2.98 56 2.50 51 2.30 00

700 221 6. 47 180 1. 26 113 4.47 124 3. 63 112 3. 20 92 2.68 79 2.32 67 [.95 01 [.79 0
20,000..------ 1,200 288 4. 59 224 3. 73 199 3. 17 161 2.18 145 2.31 119 [.90 103 [.64 86 [.38 79 1.27

I2,000 336 3. 41 273 2.78 232 2.36 188 [.91 168 1.72 138 [.42 119 [.22 100 [.03 92 0.94
3,500 420 2.44 341 1.99 290 1. 69 135 [.37 213 1. 23 174 1.01 150 .87 126 .73 116 .67
4,500 465 2.09 378 [.70 321 [.44 201 [.17 233 1. 05 192 .87 165 .75 139 .63 128 .88

250 137 13.50 111 10.98 94 9.33 77 7. 57 ---------------------------------------------
I450 172 9.50 140 7.73 119 6. 57 97 5.33 ---------------------------------------------

700 206 7.39 167 6.01 142 6.11 116 4. 14 ----- - ------------------------------------- - - - - - - 0
25,000-------1, 290 216 5.24 208 4.26 177 3.62 144 2.94---------------------------------------------

2,000 312 3.90 284 3.17 216 2.69 171 2.19 --------------------------------------- - - - - - - - ----

3, 500 390 2.79 317 2.27 270 1:93 210 1:56 -- 0-- -------- -------- ---- -------- --------
450 146 1[.64 119 9.46 101 8.94 82 6. 53 ----- C-------- -------- ---- -------- --------
700 175 9.05 142 7.36 121 6.25 98 5.08.-- - - - - - -- - - - - - - -- - - - - - - - - - - -- - - - - - - -- - - -

35(300 ------ 31,200 217 6.42 177 5.22 150 4.43 122 3.60 ---------------------------------------------
2,000 265 4. 77 216 3.88 163 3.30 149 2.68---- -------- -------- -------- -------- ---- 0
3,590 331 3.41 269 2.78 229 2.36 186 [.91 ----- -------- -------- -------- -------- ----
4, 500 367 2.92 299 2.37 225 2.02 207 [.64 ---------------------------------------------

450 137 13.54 11l1 SL0l 94 9.36 77 7. 59 ----- 5--------0-------- ---- -------- --------
I 700 163 10.63 133 8. 56 113 7.27 92 5.90.-- - - - - - -- - - - - - - -- - - - - - - - - - - -- - - - - - - -- - - -

4500 ----- - 1,200 203 7.46 165 6.07 140 5.16 114 4. 19.---- - ------ - -------- - --- ----- --- ------- -1 2, 000 247 5.51 201 4.51 171 3.84 139 3.11.-- - - - -- -- - - - - - - --- - - - - - - - - - -- - - - - - - --- --
I3, 500 309 3.97 251 3.23 214 2.74 174 2. 23.---- - ----- -- ------ -- - --- -------- --------
15.500 371 2.97 302 2.41 257 2.01 208 [.60.-------- ------------- ------------- --------

700 148 1[:88 120 9. 66 102 8.21 88 6. 60.-- - -- - - - - - - --- - - -- - - - - - - -- --- -- - - - - - - -- -- -
1, 200 183 8.42 149 6.85 127 5.82 103 4. 72 ---------------------------------------------

5500 ------ 2,000 224 .2 12 . 9 6.26 25 3.5 182-- ---5.09---- --105 ----4.33--- ---125------3.51------

(3,500 280 4. 48 228 3. 64 193 3.10 157 2851----- -------- -------- -------- -------- ---- t



TABLE C-1.-Direct labor norms for manufacture of machine tools, net of foundry and forging work-Continued

Ann--l o-tnt in units

Weight of Numn-
machine tool ber of
(kilograms) original

parts

70,000 _ ....--

90,000 -- ...

120,000 -----

160, 000 ___----

200,000 - -

250,000 .

380,000 ...

450,000 - .---

790
1,200I 2,000

3,500
5, 100

700
1,200
2,000
3, 500
5,500
7,000

900
1, 500
2, 500
4,300
7,9000
1,200
2,000
3, 500
5, 500
9,000
1,590
2,500
4,000
7,000
9,000
1,500
2, 600
4, 600
7,000
9,000
1, 500
2,500
4,500
7,000
9,000
1, 500
2, 600
4,500
7,000
9,000

Up to 10 1 20 1 35 70 10 0 350 1 1,000 1 3,000 1 5,000 00

Direct labor man-hours per-

Ton

136
169
206
238
309
120
150
183
228
274
302
220
147
180
229
273
127
153
191
230
280
121
148
188
224
248
110
135
171
204
226

95
116
147
175
194

89
110
139
166
183

insalI Ton
part

1 orig-
inal Ton
part

1 orig-
inal
part

1 orig- 1on or| g- 1 In- T |i -1 ori-Ton inal Ton inal Ton linag Ton ~ inalf Ton I ina Ton
part Ipart part part I Ipart

I__I _I' I I_ I I I I I _I II I I I

13. 71
9.72
7.23
5.17
3.85

15.93
11.30
8.40
6.01
4.49
3.91

16.35
12.00
8.70
6.18
4.70

15.37
11.43
8.18
6.11
4.53

16.24
11.77
8.36
6.36
5.41

18.45
13.37
9.49
7.22
6.15

22.60
16.37
11.563

8.894
7. 53

26.27
19.03
13.51
10.28
8.76

Source: Davydovskii, pp. 287-305.

111
137
168
210
231
98

122
148
186
223
245

98
120
147
186
222
102
125
156
187
227

98
121
153
182
201

90
110
139
166
184
77
94

119
143
157
73
89

113
135
149

11.14
7.90
5.88
4.20
3.14

12.95
9.18
6.83
4.89
3.65
3.18

13.30
9.76
7.70
5.02
3.82

12.48
9.29
6.65
4.97
3.48

13.20
9.57
6.79
5.17
4.40

15.00
10.87
7.72
5.87
5.00

18.37
13.31
9.45
7.19
8. 12

21.36
15.48
10.99
8.36
7.12

94
117
143
178
214

83
103
126
158
189
209
83

102
125
168
188

87
106
132
159
193
83

102
130
155
171

76
93

118
141
156
65
80

102
121
134
62
76
96

114
126

9.47
6.72
4.99
3.57
2.67

11.01
7.81
5.80
4.15
3.10
2.70

11.30
8.30
6.01
4.27
3.25

10.62
7.90
5.65
4.22
3.13

11.22
8.13
5.77
4.39
3.74

12. 75
9.24
6.56
4.99
4.25

15.62
11.32
8.03
e.11
5. 21

18. 15
13.15
9.34
7.10
6.05

76
96

116
146
174
68
84

102
128
154
169

67
83

101
128
153
70
86

107
129
157

68
83

105
126
139

62
76
96

115
127
53
65
82
98

109
50
61
78
93

102

7.69
5.45
4.05
2.90
2.17
6.94
6.34
4.71
3.37
2. 2
2.19
9.17
6.73
4.88
3.46
2.64
8.62
6.41
4.59
3.43
2.54
9.11
6.60
4.69
3.57
3.04

10.35
7.50
5.32
4.05
3,45

12. 65
9.19
6.52
4.96
5.23

14. 74
10. 68
7.58
5.77
4.91

1 orig-
inal
part U

-z
Il
'-4
0

-z
w2

0

02

-- E
0

O

0::::

00

m

. . . . .
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TABLE C-2.-Direct labor norms for production of castings for manufacture of
machine tools

Annual output of machine tools (units)
Nunm-

Weight of machine her of
tool in kilograms cast 2 6 17 40 110 300 900 2,700 6,500

parts I I I I I I

Direct labor man-hours per ton of casting

100 -----------------

160 --------------

250 0

350

500

700-

830 .

1,000 __--_----

1,300

1,600-

2,000-

3,000

4,288

5,000-

5
10
16
5

10
16
10

16

25
40
10
16

J 25~40

10
f 16
1 25

40
165

100

16
25
40
65

100
16

265

40
65

100
160

25
40
65

100
160

25
40
65

100
160I 25
40
65

100
160
40
65

100
160

210

400

40
65

100
160
250

400

230
245
285
201
214
225
186
196
205
215
169
177
186
194
152
160
167
175
184
192
145
151
158
166
173
136
143
149
157
164
130
136
142
150
156
164
125
131
138
144
151
118
123
130
136
142
110
115
121
126
132
102
108
112
118
124
129
91
96

100
105
110
115
87
92
96

101
106
111

185
197
207
161
172
181
100
157
165
173
136
143
149
156
122
128
134
141
148
184
116
121
127
133
139
109
115
120
126
132
104
109
114
120
126
132
101
105
111
116
122

95
99

105
109
114

88
92
97

101
106

82
87
90
95
99

104
73
77
81
85
89
93
70
74
77
81
85
89

151
161
169
131
140
147
122
128
134
141
111
116
122
127

99
104
110
115
121
126

94
99

103
109
114
89
93
98

103
107
85
89
93
98

102
107
82
86
91
94
99
77
81
85
89
93
72
75
79
73
87
67
71
74
77
81
85
60
63
66
69
72
76
67
60
63
66
69
72

127
135
142
110
118
124
103
108
113
118
93
98

102
107

84
88
92
96

102
106

79
83
87
92
90
75
79
82
87
90
71
75
78
83
86
90
69
72
76
79
83
65
68
72
75
78
60
63
67
69
73
56
59
62
65
68
71
10
13
15
18
61
64
48
51
53
16
58
61

103
110
116
90
96

101
84
88
92
36
77
81
85
89
69
73
76
80
84
88
65
68
71
75
78
61
64
67
71
74
58
61
64
57
70
74
56
59
62
35
68
53
55
18
61
64
49
52
54
17
60
46
48
51
53
56
58
42
44
46
48
50
53
40
42
44
46
48
50

84
90
95
74
79
83
68
72
75
79
62
65
68
71
56
59
61
64
68
71
53
55
58
61
64
50
52
55
58
60
48
50
52
55
67
60
46
48
51
53
56
43
45
48
50
52
40
42
44
46
49
38
40
41
43
45
48
34
35
37
39
41
42
32
34
35
37
39
41

68
73
77
60
64
67
55
58
61
64
50
53
55
58
45
47
50
52
55
57
43
45
47
49
52
40
42
44
47
49
39
40
42
45
46
49
37
39
41
43
45
35
37
39
40
42
33
34
36
38
39
30
32
33
35
37
38
27
29
30
31
33
34
26
27
29
30
31
33

55
59
62
48
52
54
45
47
49
52
41
43
45
47
37
38
40
42
54
46
34
36
38
40
42
33
24
36
38
39
31
33
34
36
38
39
30
32
33
34
36
28
30
31
33
34
26
28
29
20
32
25
26
27
28
30
31
22
23
24
25
27
28
31
22
23
24
25
27
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TABLE C-2.-Direct labor norms for production of castings for manufacture of
machine tools-Continued

Annual output of machine tools (units)
Num-

Weight of machine ber of _ _
tool in kilograms cast 2 6 17 40 110 300 900 2,700 6,500

parts

Direct labor man-hours per ton of casting

40 83 67 54 46 38 30 20 20 16
65 87 70 57 48 40 32 26 21 17

6,000 .5100 91 73 60 50 41 33 27 22 186,00 ---------- 160 95 77 63 53 44 35 28 23 19
250 100 80 66 55 46 37 30 24 20
400 105 84 69 58 48 38 31 25 21

65 79 64 52 44 36 29 24 19 16
100 82 66 54 45 38 30 25 20 16

8150 ----------- 160 86 70 57 48 39 32 26 21 17
8,500 - ---- 250 01 73 59 50 41 33 27 22 18

400 95 76 92 52 43 35 28 23 19
650 99 80 65 55 45 36 30 24 20
100 73 63 52 43 35 29 23 19 16
160 87 67 54 46 37 30 25 20 17

10,000 - - 250 70 70 67 48 39 32 26 21 171 400 91 73 59 50 41 33 27 22 18
650 95 76 62 52 43 35 28 23 19
100 75 60 49 41 34 28 22 18 15
160 79 63 52 43 35 29 23 19 16

17,500 250 88 66 54 45 37 30 25 20 16
400 86 69 57 49 39 32 26 21 17
650 90 73 59 50 41 33 27 22 18
100 71 57 47 39 32J 160 75 60 49 41 34 -- - - -- - - - - - - -- - - - -

30,000 - - 250 78 63 51 43 35 .
400 82 66 54 45 37
650 86 69 56 47 39
100 68 54 44 37 30
160 71 57 47 39 32

50,000 -250 75 60 49 41 34-
400 78 63 51 43 35
650 82 66 54 45 37

Num- Annual output of machine tools (units)
Weight of machine her of

tool in kilograms cast _ _
parts 2 3 6 10 1 17 1 28 40 | 65 | 110

Direct labor man-hours per ton of casting

r 160 68 65 54 49 44 40 37 34 21

80,000 - 250 71 68 57 52 46 42 39 35 32400 74 71 59 54 48 44 41 37 g4
650 78 75 62 56 51 46 43 39 35

[ 150 65 62 52 47 42 39 36 32 30
250 67 65 551 49 45 40 37 34 31

125,000 - - 400 71 68 57 52 47 42 39 36 32
1 650 74 72 60 54 49 44 41 37 34
[ 160 62 60 50 45 41 37 34 31 28

175000 ------------ 250 65 63 52 47 43 29 36 33 30
1 0400 68 65 55 50 45 41 37 34 31
1 650 71 69 57 52 47 42 39 36 33

250 62 60 50 45 41 37 34 31 28
300000 -------- - 400 65 63 52 47 43 39 36 33 30

650 68 66 55 501 45 41 38 34 31
1,000 71 69 57 52 47 42 39 36 33

250 59 56 47 43 38 45 32 29 27
500000 ------------ 400 61 59 49 45 40 36 34 31 28

650 64 62 52 47 42 38 75 32 29
1,000 67 64 54 49 44 40 37 34 31

Source: Davydovskii, pp. 302-305.
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TABLE C-3-Coefficients of direct and full expenditures of steel rolled aill
products, electric power and coal in the production of industrial goods

[Calculated on the basis of 1959 official inter-industry matrix in physical units of measure]

Expenditures of steel rolled mill products on:
Main ]ine electric locomotives
Main line diesel locomotives .
Main line passenger cars
Boring and drilling installations (oil)
Main line freight cars-
Excavators ------------------
Coal combines-
Trolley buses-
Steam boilers (except heating boilei s)-

Automobile loaders
Grain combines-
Scrapers -------------- ----------
Forging machines and presses (except man-

ually operated machines and shears).
Autobuses - -----------------
Tractors - ----- -------------------------
Motor trucks
Power transformers

Bulldozers -------------------------------
Compressors ------------
Steel pipes of all kinds
Wire nails
Wire, common
Steel rope and wire
Passenger automobiles
Machinery, equipment and spare parts for

the cement industry.
Oil well installations and equipment
Diesel engines
Metal cutting machine tools
Metal cutting tools
Bearings, ball and'roller new
Electric apparatus, high voltage and low

voltage.
Grinding and pulverizing equipment
Blast-furnace and steel mill equipment
Looms -----------------------
Woodworking machine tools
Refrigerating installations
Automationtmeans and equipment

Expenditures of electric power on:
Electric'ferroalloys
Motor trucks -- -------------------------

Passenger automobiles
Refractories

Steel
Window glass

Coal

Main line electric locomotives

Main line diesel locomotives
Boring and drilling installations

Excavators

Diesel engines
Building faience and semiporcelain

Main line freight cars

Foundry equipment-
Metal cutting machine tools
Compressors
Looms
Scrapers

Ratio of
full cx-

Direct Full ex- pendi-
Unit of measurement expendi- pendi- tures to

tures tures direct
expendi-

tures

Tons/unit .
do

.- do
Tons/set
Tons/umit
- do

.do
---do - - - - - - - -

Tons per ton of steam
per hour.

Tons/piece .
do -------------

- do
-do

-do
- do -------------

do .
Tons/thousand kilo-

watt amperes.
Tons/unit .

-do
Tons per ton

.do
---d o - - - - - - - -

Tons/ton
Tons/unit
Tons/ton

do
Tons/unit
-- do

Tons/thousand rubles
Tons/thousands
Tons/thousand rubles

Tons/ton
- do

Tons/unit ---- -
-do

Tons/set
Tons/thousand rubles

Kilowatt-hours/ton
Kilowatt-hours per

unit.
do ------------

Kilowatt-hours per
ton.

do .
Kilowatt-hours per

1,000 square meters.
Kilowatt-hours per

ton.
Thousands of kilo-

watt-hours per unit.
do

Thousands of kilo-
watt-hours per set.

Thousands of kilo-
watt-hours per unit.

do
Thousands of kilowatt

hours per thousand
units.

Thousands of kilowatt
hours per unit.
.do

- do
do

- do .
-do .

119.7
95.8
36.S
31. 2
17. 2
12.1
7.4
5.2
4.8

4. 5
4.0
4.0
3.5

2.8
2.6
2.3
2.2

1.9
1.2
1. 1
1.0
1.0
1.0
10
1.0

1.0
.9
.9

7
.5

.6

.4

-4.4
2
.2

4,374
1, 750

1,679
626

50
438

19.8

286. 5

103. 9
11.2

10.4

S.5
7.9

7.4

3.8
3.3
2. 1
2.0
1.9

116. 5
122.5
45.3
85.2
20. 5
16.4
9.6
7.6
9.8

5.9
6.3
9.4
4.5

3.8
3.8
3. 6
3.2

5.9
2.2
1.3
1.2
1.2
1. 2
1. 7
1.2

1.3
1.5
2.0
1.1
1.4
.9

.7

.5

.86
.6
.3

6, 259
5,309

3,898
681

283
980

23. 1

552.5

235.9
183.8

26.9

12.8
10.0

18.1

6.3
6.8
& 0
3. 4

1i 7

1.3
1.3
1.2
2.7
1.2
1.4
1.3
1. 5
2.0

1.3
1.6
2.4
1.3

1.3
1.5
1.5
1.5

3.1
1.8
1.2
1.2
1. 2
1.2
1.7
1.2

1.4
1.8
2.3
1.4
1.9
1.7

1.2
1.2
2. 3
1.6
2.5
1.6

1.4
3.0

2.3
1. 1

6. 7
2.2

1.2

1.9

2.3
16.4

2.6

1. 6
1.3

2.4

1.7
2.0
2.4
1.7
7.9
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TABLE: C-3-Coefllcients of direct and full expenditures of steel rolled mill
products, electric power and coal in the production of industrial goods-Con.

[Calculated on the basis of 1959 official inter-industry matrix in physical units of measure]

Ratio of
full ex-

Direct Full ex- pendi-
Unit of measurement expendi- pendi- tures to

tures tures direct
expendi-

tures

Expenditures of electric power on-Continued
Ethyl alcohol, rectified -Thousands of kilowatt 1.6 2.7 1.7

hours per thousand
of decaliters.

Metal cutting tools -Thousands of kilowatt 1.3 2.2 1.7
hours per thousand
rubles.

Expenditures of coal for:
Coke Kilogram/ton - 1,434 1, 526 1.1
Electric power -Kilogram/thousand 526 587 1.1

kilowatt hours.
Refractories -Kilogram/ton- 86 514 6.0
Cement do -135 147 1.1
Window glass Kilogram/thousand 5,244 6,206 1.2

square meters.
Pig iron -Kilogram/ton 29 1,412 48.7
Steel -------------------------------- do -42 1,018 24.5
Ferrous rolling mill products -do- 48 1, 464 30. 7
Electric ferroalloys -do -69 3,760 54.7
Sugar, granulated -do-739 9s5 1.3
Synthetic fibers -Ton/ton-18.1 24.7 1.4
Ethyl alcohol, rectified -Ton/thousand de- 13.9 16.4 1. 2

cailters.
Building (structural) faience and semiporce- Ton/thousand pieces- 7.3 13.8 1. 9

lain.
Foundry equipment -Ton/piece -4.8 14.1 2.9
Artificial fibers -Ton/ton -4. 7 10. 2 2.2
Wool fabrics, finished -Ton/thousand square 1. 5 3.2 2.1

meters.
Motor trucks -Ton/piece -1.4 10.1 7.2
Rolling mill equipment -Ton/ton -. 5 3.0 5.9

Source: Narodnoe Khoziaistvo, 1960, pp. 149-151.

APPENDIX D. A SYNOPSIS OF 25 MLjoR TECHNOLOGICAL INNOVATIONS CURRENTLY
IN THE PROCESS OF DnrUSION IN SOnC r MACHINE BUILDING INDUSTRY COM-
PARED TO THE RESPECTIVE TRENDS IN THE UNITED STATES

NoTE.-In such a large industrial sector as machine building, improvements In
production techniques are a continuous process whether in United States or
U.S.S.R. In fact, a casual perusal of such industrial periodicals as American
Machinist, Metalworking Magazine, Automation Magazine, Foundry, and others
for United States, and Vestnik Mashinostroeniia, Liteinoe Proizvodstvo, Stanki
i Instrument, and others for U.S.S.R., suggests that innovations are virtually an
everyday occurrence. A closer analysis of the data will reveal, however, that
most of them are small, their overall economic effectiveness relatively insignifi-
cant, and/or the process of their diffusion very slow.

The 25 innovations entailed in the synopsis are regarded to be the "pillars" of
technological progress of machine building in both U.S.S.R. and United States
because either of their great actual or potential economic effectiveness, wide scope
of applicability, or the importance of the area of their applicability. The innova-
tions are listed in order of the conventionally defined processes, such as casting,
forging, stamping, and so forth, to which they pertain. The part devoted to the
Soviet developments contains the descriptions of the innovations and the areas
of their applicability, some data on the economic effectiveness the Soviets claim
they generate, and a general evaluation of the progress in their diffusion achieved
thus far. The U.S. data reflect only on the extent to which the respective innova-
tions have been adopted in this country. The data on the effectiveness of the
innovations in the U.S. industry are very scarce, but a few that are available
suggest that at least directionwise the economic effects are similar to those in
U.S.S.R.



U.S.S.R.
Technological process to U.S.S.R.

which the innovations Trends in the United States
pertain Description of innovations and Major economic effects resulting of diffusion

the area of applicability from the innovations

Substitution of mechanical sand-
slingers for sandpacking by
hand in molding and coremnak-
ing for large size casting.

Substitution of conventional ma-
chine molding and machine
coremaking for hand molding
and hand coremaking in found-
ries with "batch" typo of pro-
duction.

Application of CO and related
processes (chemical hardening
of molds and cores before pour-
ing hot metal into molds) in
production of medium and large
size castings.

Introduction of resinbonded shell
molding and coremaking in
place of linseed oil bonded sand
molding and coromaking in mass
production foundries for castings
weighing less than 500 pounds.

See footnotes at end of table.

(a) Saving of labor by about 50 per-
cent;

(M) Saving of floor space;
(c) Improved quality of products.

(a) Labor saving by 50 to 60 percent
depending on type of machine
used and scale of production;

(b) Considerable floor space saving;
(c) Improved quality of products.

(a) Shortening of production cycle;
(b) Elimination of drying ovens;
(c) Substantial savings of floor space;
(d) Marked improvements in quality

of castings;
(e) Some labor savings.

(a) Labor saving by 70 to 80 percent;
(b) Floor space savings;
(c) Fuel savings;
(d) Improvements in quality of cast-

ings;
(e) Savings of metal;
(f) Savings iu machining of castings.

Diffusion Is practically limited to
the establishments capable of
manufacturing their own equip-
ment.

Slow progress. In 1967 the Soviet
foundries had only about 20,000
molding machines, most of
which were primitive pro-
World War II type. Since then
only one plant, lrasnaia Pres-
nia in M oscow. is specializing in
production of foundry equip-
ment. The plant has constantly
lagged in plan fulfillment.

Extremely rapid progress. In
1955 the processes were used hs
production of 220,000 tons of
castings, in 1957 for 457,000 tons,
and the plan for 1960 called for
their use in production of
1,000,000 tons.

Slow progress reportedly due to
deficient supply of the special
equipment needed, deficient
supply of thermoreactive resins
and (leficient supply of small-
grain sand presupposed by the
method.

No statistics are available on the use of
sandsllngers In the United States.
The opinion of the foundry Industry
representatives and technical con-
sultants, however, is that by now
the use of sandslibgers Is rather
common In all large and mnediuns
size foundries specializing in large
castings.

The number of molding machines In
use has declined from roughly 55,000
in 1940 to 40,000 in 1959. About 42
percent of those used in 1959, how-
ever, were acquired after 1950 and
probably represented as much mold-
ing capacity as all molding usachines
in 1946 because of substantiaUy
greater productivity of new ma-
chines. The use of conventional
coremaking machines has Increased
by more than 50 percent at the time.

Rapid diffusion. By 1959 about 1,165
foundries used the processes, or about
35 percent of the potential. The use
of the process is expected to reach the
full potential by 1964 or 1965.

The shell method was first introduced
in 1951 or 1952. By 1959, 510
foundarics reported using shell mold-
ing and 909 foundries, shall core-
making. The 1959 use constituted
about 50 percent of the estimated
potential. Since then further diffu-
sion of the method has presumably
been slowed down, largely because of
a new highly competitive Innsova-
tion-the "hot box" process for
manufacture of small cores In mass
production foundries.
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TechnolojV process toU.S.S.R.
which t innovations Trends in the United States
pertain Description of innovations and Major economic effects resulting Extent of diffusion

the area of applicabilityfrom the innovations

Casting . Substitution of (pressure) diecast-
ing for permanent mold and
sand mold casting in mass pro-
duction of nonferrous castings.

Substitution of semipermanent
and permanent mold casting for
nonferrous and simple ferrous
castings.

Expanding use of investment
(precision) casting, largely lost
wax method, for production of
small machinery parts from
hard to machine alloys, up to
about 25 pounds apiece, that
normally are machined out of
rolled stock or forgings. Used
apparently in all sectors of ma-
chine building.

Substitution of hydraulic cleaning
chambers for sandblasting and
chipping of medium and large
size castings.

(a) Labor saving by 50 to 75 percent
depending on whether the sub-
stitution is for permanent mold
or sand molding, respectively;

(b) Large savings of molding materials
and metal;

(c) Substantial improvement in qual-
ity of products;

(d) Reduction of machining cost;
(e) Reduction of material handling.

(a) Labor saving by 30 to 40 percent;
(b) Savings of molding materials and

metal;
(C) Savings of floor space;
(d) Improvement of quality of prod-

ucts.

(a) Savings of labor. The extent of
these savings depends on scale
of production. At small scales
the savings are insignificant, but
at large scales, up to 50 to 60
percent

(b) Savings in cost of machining. Per
each ton of investment castings
used in machinery production,
about 600 to 800 machine tool
hours are saved;

(c) Savings of metal by about two-
thirds.

(a) Laborsaving by about 50 percent
as compared with sandblasting;

(b) Radical improvements in work
conditions.

Apparently rapid progress is un-
derway, particularly in found-
ries producing castings for air-
craft and transportation equip-
ment industries.

Substantial progress is made, par-
ticularly in foundries producing
ferrous castings for railroad
equipment and metalworking
macbinery.

Of all the recent innovations, the
diffusion of investment casting
has presumably been fastest.
From an output of about 4,000
tons in 1955, it increased to 9,500
in 1956 and the plan for 1957
called for 16,000 tons. In all,
the annual need of Soviet econ-
omy for investment castings is
reported to be about 50,000 tons.
To achieve this, several plants
have automated the process.
Though most of the expansion
takes place presumably because
of armaments production, there
is evidence that the share of
civilian sectors Is also significant.

Very slow progress. The proto-
type equipment was designed in
late 1940's, but thus far only a
few units were built, largely by
automotive plants for their own
Use.

The number of foundries using die-
casting method increased only from
906 in 1946 to 1,124 in 19069, or by 24
percent. But the tonnage output of
diecastings at the same time increased
by 116 percent, from 381,000 tons in
1946 to 825,000 tons in 1959. Its rapid
growth in the future will largely
depend on the outcome of the com-
petition between diecast aluminum
and sandeast iron engine blocks that
has been going on at least since 1957.

The number of foundries using the
method increased from 513 in 1946 to
811 in 1959, or 58 percent. The ton-
nage output increased at the same
time by 43 percent, from 272,000 to
390,000 tons. Substantial expansion
in the use of permanent mold casting
is underway right now because of the
industry's switch to this method in
the production of railroad car wheels.

The total U.S. output of investment
castings in 1958 was only 3,300 tons
valued at $37.2 million, or $11,273 per
ton. Since 1958 the use of invest-
ment castings appears to have grown
only insignificantly. The most im-
portant deterrents to the use of the
castings are believed to be high prices
caused by the miniature-size opera-
tions (about 150 tons per plant) and
low levels of mechanization of the
process. Thus far only one plant has
reportedly automated the process.
A new development, the high energy
rate forming, is also likely to deter
the use of investment casting from
expanding.

As yet not known to be used in United
States. However, at least one manu-
facturer of foundry equipment Is
reportedly experimenting with the
idea.
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Forging, pressing, up-
upsetting.

Stamping. .

Substitution ofairlessshotblasting
chambers for pneumatic sand-
blasting in cleaning smell and
medium size castings.

Increasing substitution of die
forging on mechanical presses
for free forging and die forging
on forging hammers.

Increasing use of extrusion and
upsetting in manufacture of
cylindrical parts such as small
shafts, pins, bolts, nuts, etc.,
Instead of machining the parts
from rolled stock or forgings.

Application of extra heavy presses
for stamping large sections of
aircraft bodies and heavy ma-
chinery parts instead of rivet-
ing small stampings.

Substitution of automatic coil
and strip-feed presses for sheet
presses in mass production
industries.

See footnotes at end of table.

(a) Laborsaving by 40 to 50 percens_. Slow progress because of deficient
(b) Improvements in work conditions., supplyof equipment.

As substitution for free forging-
(a) Metal savings by about 40

percent;
(b) Savings in cost of machining

by about 30 percent;
(C) Labor savings by about 50

percent.
As substitution for die forging on

hammers.
(a) Metal saving by 10 to 15

ah ercent;
(b) Labor savings by 25 to 40

percent;
(c) Savings on dies by 50 to 60

percent.

(a) Metal savings by 10 to 15 percent;.
(b) Substantial capital saving. An

upsetting machine costing
about 3 times the price of auto-
matic chucker, is capable of
replacing up to 18 chuckers and
using only H6 of their floor space;

(c) Large laborsaving.
(a) Dramatic reduction of production

cycle;
(b) Marked metal savings;
(c) Substantial improvements in qual-

ity of products;
(d) Large laborsavings.

(a) Marked metal savings;
(b) Large labor savings in stamping;
(c) Savings of cost in steel mills be-

cause steel rolls are cheaper to
manufacture than the steel
sheets.

Slow progress except in mass pro-
duction and highest priority
industries. In latter cases the
progress is probably moderate.

Apparently moderate progress is
underway in production of
fasteners, but no evidence of
progress in production of other
parts.

Substantial progress achieved in
recent 2 or 3 years.

Thus far very little, if any, prog-
ress made because, apparently,
of deficient supply of the presses.

Between 1940 and 1959 the number of
pneumatic (sandblasting) equip-
ment units is estimated to have
declined by about 25 percent, that of
airless (sbotblasting) chambers in-
creased by 57 percent. However,
even in 1959 2,300 U.S. foundries
(more than 31i were still using
pneumatic sandblasting.

In United States the massive switch
from free (open die) forging to
(closed) die took place during and
immediately after World War II.
The hammers used in die forging had
been almost entirely replaced by
presses, mostly mechanical by about
1953. Since then the trend has been
toward multiple action presses in
Job type forging plants, and high-
speed automatic presses, including
multiple transfer machines, in pro-
duction plants. In recent year or
two the manufacturers of metal form.
ing equipment have been experi-
menting with high energy rate form-
ing and numerically controlled
machines.

A very rapid progress has been made In
last decade or so. The current trend
is toward increasingly greater speeds
and larger sizes of the extrusion and
upsetting machines.

For all practical purposes, the 35,000
and 50,000 ton presses manufactured
by 1957 are considered more than
adequate even today.

In United States automatic strip-feed.
ing presses have been used for more
than 40 years. In recent years
phenomenal progress has been made
in adapting the presses to wider
strips, thicker gages, and greater
speeds. At this time automotive
and household appliance industries
are already using presses with auto-
matic feeds of steel coils up to 90
inches wide and Y4 inch thick.
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U.S.S.R.
Technological process to

which the innovations Trends in the United States
pertain Description of innovations and Major economic effects resulting Extent of diffusion

the area of applicability from the innovations

Metal fabrication..._ _-

Heat treatment --------

Machining

Application of electric slag welding
instead of riveting and casting
in manufacture of thick-walled
(up to 360 millimeters) parts for
heavy machinery.

Substitution of automatic and
semiautomatic welding under
carbon dioxide gas shields for
conventional electric are weld-
ing.

Expanding use of welded stamp-
ings instead of forgings and
castings in manufacturing of
mass produced parts.

Application of induction electric
furnaces in place of oil and coal
flame furnaces.

Increasing use of "flow" produc-
tion methods employing single-
purpose automatic, multistation
and transfer machines for essen-
tially "batch" type demand ma-
chinery products, such as ma-
chine tools, pumps, compressors,
heavy diesels, small turbines,
etc.

(a) Shortening of production cycle by
about 50 percent;

(b) Savings in cost of machining by up
to 30 percent;

(e) Metal saving by about 20 percent;
(d) Labor saving by 30-50 percent.

(a) Savings of electrode rod;
(b) Labor saving by 40 to 50 percent;
(e) Improved quality ofweldedoseams.

(a) Savings in cost of machining;
(b) Savings of floor space;
(e) Savings of labor.

(a) Dramatic shortening of produc-
tion cycle;

(b) Large savings in fuel cost;
e) Capital savings;
(d) Improvements in product quality.

(a) Substantial shortening of produc-
tion cycle;

(b) Savings of capital, particularly on
account of savings of floor space and
greater extent of equipment utiliza-
tion;

(e) Laborsavings by up to 60 percent.

Extremely rapid progress has been
made to date. First introduced
in 1955, but by 1958 over 40
plants had already been experi-
menting with the method. For
1961 some 200,000 metric tons of
steel structures were scheduled
to be manufactured by this
method.

Moderate progress Is underway--

Apparently little progress has
been made thus far.

Thus far only small progress has
been made, largely in automo-
tive and tractor building indus-
tries.

Rapid progress is underway, par-
ticularly in machine tool pro-
duction. It is claimed that by
1965 70 percent of all machine
tools and substantial portions of
items in the category of "me-
dium machine building" will
be produced by flow methods.

Electroslag welding in United States
is in a very early stage of use and
development. First introduced in
1961, there are about 6 installations
in use by now. In addition, elettro-
gas welding, a competitive process
also introduced in 1961, is used in
about 30 installations. The tech-
nological know-how in both of them
appears to be still limited to certain
carbon and low-alloyed steels only.

First introduced 6 or 7 years ago, the
method has been rapidly adapted to
numerous uses in mass production,
including welding of automative
"unit bodies." It is estimated that
presently about 2 percent of welding
filament is performed by the method.

Since early 1950's extremely rapid
progress is underway in production
and semiproduction of parts adapt-
able to stamping.

The initial use was made in World War
II, followed by a phenomenally rapid
diffusion in the decade immediately
after World War II. The current
trend is toward high frequency induc-
tion installations with rigid atmo-
sphere controls.

Automatic single-purpose and multi-
station machines in "batch" pro-
duction of machinery have been used
for quite some time. The transfer
machines, however, are known to be
used only in plants producing als
mass demand products (e.g., heavy
diesels along with small diesels, large
electric motors along with small ones,
etc.). The current U.S. trend in
"batch" production is toward nu-
merically controlled machines.
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Increasing use of combination
(multipurpose) and transfer
machines (automatic lines) in
mass production industries.

Application of electrical and elec-
trochemical methods of ma-
chining for processing parts
made of hard-to-machine alloys.

Substitution of numerically coIn-
trolled for manually controlled
machine tools in production of
custom (unit) built machines,
machines produced in small
batches, and in large-scale pro-
duction requiring frequent
changeovers of tooling and set-
ups.

Increasing use of quickly change-
able electric, pneumatic and hy-
draulic jigs and fixtures with all
types of machine tools and all
types of production.

See footnotes at end of table.

(a) Shortening of production cycle; To date only moderate progress
(b) Substantial capital saving. E.g., has been reported. It might be

1 4-spindle automatic lathe cost- expected, however, that in the
ing roughly 3 times the price of near future the progress will
universal lathe is capable of re- accelerate. The plan for 1959-65
placing 44 universal lathes and calls for a total output of 150,000
1 combination machine is on the to 160,000 of special specialized
average about twice as produc- and combination machines and
tive as single-purpose automatic about 1,300 automatic lines.
lathe;

c) Substantial laborsaving;
(d) With use of combination ma-

chines-added flexibility in pro-
duction.

Permits production of items impos- Substantial progress achieved to
sible or highly costly to produce by date.
other methods.

(a) Laborsaving by 30 to 40 percent,
depending on functional type of
machine;

(b) Reduction of labor skin reqisire-
ments;

(c) Capital saving by 20 to 25 percent-
d) High flexibility in production .
(e) Possibility of centralized planning

and control of processes;
(If) Substantially improved quality of

products;
(e) Possibility of producing products

prohibitively expensive to pro-
duce by other methods.

(a) Appreciable labor savings

(b) Capital savings due to increases in
productivity of machines by
more than the cost of the devices.

Surprisingly slow progress.
Though at least two prototype
models, one-pont-to-point posi-
tioning and the other-continu-
ous path, had been produced by
1959, the plan for 1960 called for
only 180 units and that for 1959-
65 for only several hundred. The
relative meagerness of discus-
sions about the actual experience
with their use in the press sug-
gests that the use is presumably
still concentrated in the arma-
ments sector.

Slow progress due to deficient sup-
ply of the jigs and fixtures.

Most of these, even the univer-
sal ones, are still being manu-
factured in users' establishments
rather than in specialized plants.

The late 1940's and 1950's had been
characteristic of the phenomenally
Eroductive and flexible transfer lines

uilt largely from combination ma-
chines. There were about 8 600 in-
line multistation and transfer ma-
chines in use In 1958. (The 2 types
are roughly equivalent to the Soviet
concept of automatic lines.) The
current trend is toward integrated
multiprocess transfer lines embracing
all or most processes rather than
machining alone.

The first electro-erosion and ultrasonic
cutting machines were in use more
than 10 years ago. The real break-
throughs in the modern electroma-
chining techniques, however, have
been made only a year or so ago.

Numerically controlled (N/C) machine
tools is the most important tochno-
logical innovation in U.S. metalwork-
ing sector of the last decade. The
industry started experimenting with
the idea in late 1940's. The first N/C
machines became commercially avail-
able to the users around 1954.
At the time of the Chicago machine
tool show in 1960, however, more
than 60 firms were in the business.
Since then the number of firms in the
business of N/C machine tools has
been constantly growing and most of
the functional types of machine tools
have been adapted to the system.
As yet there is no statistics available
on the number of the machines its use.
The estimates vary from 1,500 to as
many as 3,000.

Only Imited pregress has been made
since World War II. Unlike in
U.S.S.R., the manufacture of jigs
and fixtures in United States has de-
veloped into a separate industry. In
the recent few years several com-
panies have been experimenting with
universal 'building block type"
fixtures.
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U.S.S.R.
Technological process to

which the innovations Trends in the United States
pertain Description of innovations and Major economic effects resulting Extent of diffusion

the area of applicability from the innovations

Assembly -Increasing application of con- (a) Shortening of production cycle; As in machining, substantial As with machining transfer lines,'con-
veyor-type assembly in produc- (b) Substantial labor savings; progress appears to be under- veyor-type assembly is used for
tionofbatchdemand machinery, (c) Floor space saving. way. batch type products in plants mann-
largely for machine tools, pumps facturing also mass products. In the
and compressors. last few years some progress has been

made also in strict batch type plants,
including manufacturing of machine
tools.

Increasing application of tilters (a) Shortening or production cycle; Slow progress - The use of tilting tables is rather com-
and universal assembly fixtures b) Substantial labor savings; mon in assembly of batch type
in custom and small scale pro- (c) Floor space saving. machinery. The use of universal
duction. assembly fixtures, however, is still

limited to a few plants.
Material handling - Increasing use of conveyors and (a) Dramatic labor savings -Progress appears to be limited to Though conveyorization is by no means

other types of continuous mate- (W) Floor space saving. instances where continuous ma- a new development to U.S. machin-
rial handling in mass- and (c) Improved conditions of work. terial handling is presupposed ery producers, the concept still ap-
batch type production. in the schemes of basic techno- pears to have as strong sales appeal

logical equipment, such as sup- in the industry as ever. The current
ply of sand to index molding trend seems to be toward greater
machines by means of convey- application of traditional types of
ors, transportation of parts into conveyors, such as overhead, belt,
continuous heat-treatment fur- roller, etc., in medium and small size
naces, etc. establishments, and use of chip con-

veyors and pneumatic tubes in large
plants.

Sources:
U.S.S.R. The information on the innovations in U.S.S.R. is a result of digesting the

voluminous discussions on the technological and organizational "reserves" for labor
productivity increase in machine building with which the Soviet technocrats have re-
cently flooded the periodic press, pamphlets, and numerous monographs. Usually
the same arguments and data appear in several sources. Obviously the data contain
much more details than I considered necessary to include in this synopsis. The interested
readers will locate all of them while going over:

(a) Periodicals, Liteinoce Proizvodstvo, 1958-61; Kuznechno-Shtampovochnoe Proiz-
vodstvo, 1959-61, Vestrlk Mashinostroemia, 1958-61; Stanki i Instrument, 1958-61;
Svarochnoe Proizvodstvo, 1958-61; and Promyshlenno-Ekonomicheskaia Gazeta. 1958-

(b) Pamphlets and monographs-Voprosy povyshenila proizvoditel'nosti, Novaia
tekhnologiia, Komplekanais mekhanizatsiia, Tekhnicbeskii Progress, Chernyshev,
Emel'ienov, Klimenko, Kuznetsov, Koniushnala, Omarovskii, Prokopovich, Ganshtak-
1, Kurakov, Livshits, Dumler, and Sovremennm ia napravleniia.

United States. The statements on the respective trends in United States are based
on the data in:

(a) Inventories of foundry equipment conducted by the editors of Foundry, published
Ibid., March 1957, May 1954, and May 1960.

(b) Biannual surveys of foundry industry conducted by Foundry, appearing ibid.,
and in separate bulletins Marketing Guides to the Metal Casting Industry 1946-62;

(c) Inventories of metalworking equipment conducted by American Machinist,
published ibid., November issues 1949, 1953 and 1958;

(d) U.S. Bureau of the Census, Current Yrndustrial Reports, series M33A (Iron and
Steel Castings) M33E (Nonferrous Castings), M33C (Forgings), M35W (Metal work-
ing Machinery:i

(e) New Views on Automation;
(1) Census of Manufacturers, 1947, 1954, and 1958;
0)) Various review articles published in 1958-62 in Foundry, Iron Age, Modern Cast-

ings American Machinist, Metalworking Magazine, Automation Magazine, Metalwork-
ing News, Assembly and Fasteners Engineering; and

(1) Information obtained in personal interviews with representatives of trade organi-
zations, editors of trade journals, manufacturers of metalworking equipment and sup-

pliers of foundry materials. The U.S. data, too, permit an analysis of the technological
trends at much greater detail than has been undertaken in this study.

Co
00

ff1

z
ff20
'4

f2,

017J.

Q2

0

z
q3:

t4:
0'
0

t9i



DIMENSIONS OF SOVIET ECONOMIC POWER 139

BIBLIOGRAPHICAL REFERENCES

(Listed alphabetically by code word)

A Comparison of Capital Investment
A Comparison of Capital Investment in the US and the USSR, 1950-59.

Central Intelligence Agency, Report CIA/RR ER 67-7, 1961. (Unclassi-
fied.)

Akademiia Nauk
Akademiia Nauk SSSR, Institut Ekonomiki, Vosrosy povysheniia proiz-

voditelnosti truda (Problems of Increasing Labor Productivity). Mos-
cow, 1955.

American Machinist
American Machinist/Metalworking Manufacturing. A bi-weekly publication

by McGraw-Hill Publishing Company, New York, N.Y.
Annual Survey of Manufactures 1961

U.S. Department of Commerce, Bureau of the Census, 1961 Annual Survey of
Manufactures, general statistics. Washington, 1962.

Assembly and Fasteners Engineering
Assembly and Fasteners Engineering. A monthly trade magazine published

by Hitchcock Publishing Company, Wheaton, Ill.
Automation Magazine

Automation. A monthly magazine published by Penton Publishing Co.,
Cleveland, Ohio.

Becker
Becker, Abraham S., Prices of Producers' Durables in the United States and

the USSR in 1955. The RAND Corporation, Report RM-2432, 1959.
Board of Trade

Great Britain, Board of Trade, The Machine Tool Industry, A Report by the
Subcommittee of the Machine Tool Advisory Council appointed to consider
Professor Melman's Report to the European Production Agency. London:
HM Stationary Office, 1960.

Brainard
Brainard, Wallace E., The True Role of Numerical Control. A paper pre-

sented at the 10th Annual A.I.E.E. Conference on Machine Tools, Hartford,
Conn., October 14, 1958. Duplimated.

Challenge
Challenge. A monthly magazine. New York, N.Y.

Davydovskii
Davydovskii, A. S., and P. F. Dunaev, Tekhnologichnost' Konstruksii Stankov

(Impact of Design of Machine Tools on Efficiency of Their Manufactur-
ing). Moscow: Mashgiz, 1955.

Dumler
Dumler, S. A., Potochnye metody proizvodstva v mashingostroenii (Flow

Methods of Production in Machine Building). Moscow: Mashgiz, 1958.
Factory Management and Maintenance

Factory Management and Maintenance. Since 1959: Factory. A monthly
publication by McGraw-Hill Publishing Company, Inc., New York, N.Y.

Facts for Industry
U.S. Department of Commerce, Bureau of the Census, Current Industrial

Reports (formerly: Facts for Industry), Series M33A (Ferrous Castings);
Series M33E (Nonferrous Castings); Series M33C (Forgings); Series
M35W (Metalworking Machinery).

Fantalov
Fantalov, L. I., Osnovy proektirovaniia liteinykh tsekhov (Principles of

Foundry Design). Moscow: Mashgiz, 1953.
Foundry

Foundry. A monthly publication by Penton Publishing Company, Cleveland,
Ohio.

FRB, Industrial Production
Board of Governors of the Federal Reserve System, Industrial Production,

1957-59 Base. Washington, Nov. 1962.
Census of Manufactures, 1958

U.S. Department of Commerce, Bureau of the Census, U.S. Census of Manu-
factures: 1958. Vol. I, Summary Statistics. Vol. II, Industry Statistics,
Part 2. Washington, 1961.



140 DIMENSIONS OF SOVIET ECONOMIC POWER

Chernyshev
Chernyshev, A. V., and Iakhin, A. B., Aubtomatizatsiic obrabotki na metal-

orezhushchikh stankakh s primeneniiem progranmnogo upravleniia (Auto-
mating Machine Tools by Means of Numerical Control). Moscow:
Mashgiz, 1959.

Contributions to the Development
Contributions to the Development of Pre-Investment Data for the Mechanical

Transformation and Machinery Industries. Jointly sponsored by the
U.N. Division of Industrial Development, ECLA, and the Bureau of Tech-
nical Assistance Operations. Santiago, Chile, 1961.

Current Industrial Reports
See Facts for Industry.

Ekonomicheskaia effektivnost'
Akademiia Nauk SSSR, Institut Ekonomiki, Ekonomicheskaia effektirnost'

kapital'nykh vlozhenii i novoi tekhniki (Economic Effectiveness of Capital
Investment and Innovations). Moscow: Sotsekgiz, 1959.

Ekonomicheskaia Gazeta
Ekonomicheskaia Gazeta (Economics Newspaper). Weekly organ of the

State Committee of Council of Ministers for Innovations. Moscow.
El'iashevich

El'iashevich, A. B., Karlik, E. M., and Shaiovich, L. L., Ekonomika 8otsiia-
listicheskogo mashinostroienia (Economics of Socialist Machine Build-
ing). Moscow: Mashgiz, 1957.

Emel'ianov
Emel'ianov, A. D., Ekonomicheskaia effektivnost' avtomatizatsii promyshlen-

nogo proizvodstva (Economic Effectiveness of Automation in Industrial
Production). Moscow: Mashgiz, 1960.

Energomashinostroeniie
Energomashinostroeniie (Power Machinery Construction). Monthly Jour-

nal. Organ of State Scientic-Technical Committee of Council of Ministers
of the USSR. Moscow: Mashgiz.

Ganshtak
Ganshtak, V. I., Ocherki po ekonomike mashinostroitel'noi promyshlennosti

SSSR (Essays on Economics of Machine Building Industry of the USSR).
Moscow: Mashgiz, 1957.

Ganshtak-2
Ganshtak, V. I. and Zhukov, P. A., Spetsializatsiia i kooperirovaniie v

prom yshlennosti (Specialization and Cooperation in Industry). Moscow:
Gospolitizdat, 1957.

Gerschenkron
Gerschenkron, Alexander (assisted by Alexander Erlich), A Dollar Indewa

of Soviet Machinery Output, 1927-28 to 1937. The RAND Corporation,
Report R-197, 1951.

Gokun
Gokum, V. B., Tekhnologicheskie osnovy Konstruirovania v Mashinostroenii

(Technological Principles in Machinery Design), 2d ed. Moscow: Mashgiz,
1957.

Hodgman
Hodgman, Donald, Soviet Industrial Production, 1928-1951. Cambridge:

Harvard University Press, 1954.
Iron Age

Iron Age. A weekly publication by Chilton Company, Philadelphia, Pa.
Kheinman

Kheinman, S. A., Organizatsiia proizvodstva i proizvoditel'nost'truda (Or-
ganization of Production and Productivity of Labor). Moscow: Gosplaniz-
dat, 1961.

Klimenko
Kilimenko, K. I., Tekhnicheskii progress v period razvernutogo stroitel'stva

kommunizma (Technical Progress in the Era of Accelerated Building
of Communism). Moscow: "Znaniie," 1960.

Kompleksnaia Mekhanizatsiia
Razumov, N. A., Kompleksnaia mekhanizatsiia i automatizatsiia v ma-

shinostroenii (Complex Mechanization and Automation in Machine Build-
ing). Moscow: "Znaniie," 1959.



DIMENSIONS OF SOVIET ECONOMIC POWER 141

Koniushaiia
Koniushaiia, Yu. P., Tekhnicheskii progress i sozdaniie materiial' no-proiz-

vodstvennoi bazy kommunizma, (Technical Progress and Establishment
of Production Foundations of Communism). Moscow: Sotsekgiz, 1959.

Konson
Konson, A. S., Ekonomicheskaia effektinost' novoi tekhniki (Economic Ef-

fectiveness of Innovations). Moscow: gospolitizdat, 1958.
Kratkii Spravochnik

Kratkii Spravochnik o semiletnem plane SSSR (Short Handbook About
the Seven-Year Plan of the USSR). Moscow: Gosplanizdat, 1960.

Kurakov
Kurakov, I. G., Tekhniche8kii progress i rost proizvoditel' nosti truda (Tech-

nical Progress and Growth in Labor Productivity). Moscow: gospolitiz-
dat, 1956.

Kuznechno-Shtampovochnoe Proizrodstvo
Kuznechno-shtampovochnoe proizvodstvo (Manufacturing of Forgings and

Stampings). Monthly Journal. Moscow: Mashgriz.
Knznetsov

Knznetsov, V. I., Osnovnye naprovleniia tekhnicheskogo progressa v SSSR
v 1959-1965 godakh (Trends in Technical Progress in USSR in 1959-1965).
Moscow: Vysshaiia Partiinaia Shkola, 1960.

Leontieff
Leontieff, Wassily, et al., Studies in the Structure of the American Economy.

New York: Oxford University Press, 1953.
Liteinoe Proizvodstvo

Liteinoe proizvodstvo (Foundry Production). Monthly Journal. Organ
of State Scientific-Technical Committee of Council of Ministers of USSR.
Moscow: Mashgiz.

Livshits
Livshits, R. S., Sebestoimost' produktsU v tiazheloi promyshtennosti SSSR

(Cost of Production in Heavy Industry of the USSR). Moscow: Izdatel'-
stvo Akademil Nauk SSSR, 1961.

Maksarev
Maksarev, Yu. E., Tekhnicheskii progress promyshlennosti SSSR v 1959-

1965 godakh (Technical Progress of Industry in 1959-1965). Moscow:
"Znaniie," 1959.

Markowitz
Markowitz, H. M., Process Analysis of U.S. Technology. The RAND Corpo-

ration, Report P-464-A, 1953. (Duplimated.)
Material'nye balansy

Grebtsova, G. I., and Karpova, P. P. (ed.), Material'nye balansy v narod-
nokhoziaistvennom plane (Material balances in economic plan). Moscow:
gosplanizdat, 1960.

Metalworking
Metalworking. A monthly publication by Cahners Publishing Company,

Boston, Mass.
Modern Castings

Modern Castings. A monthly publication by the American Foundrymen's
Society, Inc., Des Plaines, Ill.

Moorsteen
Moorsteen, Richard, Prices and Production of Machinery in the Soviet

Union, 1928-1958. The RAND Corporation, Report R-370-PR, 1962.
Narodnoe Khoziaistvo, 1958-1961

Tsentral'noe Statisticheskoe Upravleniie pri Covete Ministrov SSSR, Narod-
noe Khoziaistvo v godu (National Economy in the Year of ).
Statistical Yearbook. Moscow: Gosstatizdat (1959, 1950, 1961, 1962).

New York Times
New York Times. (Daily.) New York, N.Y.

New Views on Automation
New Views on Automation, Papers submitted to the Subcommittee on Auto-

mation and Energy Resources, Joint Economic Committee (86th Congress,
2nd session), Washington, 1960.

Novaia tekhnologiia
Rybkin, A. P., and A. M. Gevorkiian, Novaia tekhnologiia v mashinostroenii

(New Technology in Machine Building). Moscow: "Znaniie," 1958.

92043-63- 10



142 DIMENSIONS OF SOVIET ECONOMIC POWER

Omarovskii
Omarovskii, A. J., Spetsiializatsiia proizvodstva i razmechcheniie mashi-

nostroitelnoi promyshlennosti SSSR (Specialization of Production and
Location of Machine Building Industry of the USSR). Moscow: Mashgiz,
1959.

Omarovskii-1
Omarovskii, A. G., Mashinostroeniie v 1959-1965 godakh (Machine Building

in 1959-1965) Moscow: "Znaniie," 1959.
Planovoe Khoziaistvo

Planovoe Khoziaistvo (Planned Economy). Monthly. Moscow: Gosplaniz-
dat.

Pravda
Pravda (Truth). Daily newspaper. Organ of the Central Committee of the

Communist Party of the USSR. Moscow.
Prokopovich

Prokopovich, A., Tekhnicheskii progress v stanko8troenii (Technical Prog-
ress in Machine Tool Industry). Moscow: Moskovskii Rabochii, 1957.

Promyshlenno-Ekonomicheskaia gazeta
See Ekonomicheskaia gazeta.

Razumov
Razumov, I. M., Voprosy teknicheskogo normirovaniia truda v promysh-

lennosti (Problems of Technical Normsetting for Labor in Industry).
Moscow: "Znaniie," 1958.

Satel'
Satel', E. A., Osnovy organizatsii i planirovaniia mashinostroitel'nykh

predpriiatii SSSR (Principles of Organization and Planning of Machine
Building Enterprises in the USSR). Moscow: Mashgiz, 1957.

Soviet Planning Study No. 5
Analysis of Production Processes in the Soviet Heavy Machine Building In-

dustry. Interim Report, Phase 1. Institute for Research in Social Sci-
ence, University of North Carolina, 1956. (Duplimated.)

Soviet Planning Study No. 6
Input-Output Analysis of Soviet Heavy Machinery. Institute for Research

in Social Science, University of North Carolina, 1958. (Duplimated.)
Soviet Planning Study No. 6, Supplement

Input-Output Analysis of Soviet Heavy Turbines. Institute for Research in
Social Science, University of North Carolina, 1958. (Duplimated.)

Soviet Planning Study No. 7
Production Coefficients and Technological Trends in Soviet Industry: An

Input-Output Analysis of Machinery Construction. Institute for Research
in Social Science, University of North Carolina, 1959. (Duplimated.)

Sovremennye napravleniia
Gokun, V. B. (ed.), Sovremennye napravleniia v oblasti tekhnologii mashi-

nostroeniia; sbornik (Contemporary Trends in Technology of Machine
Building; a Symposium). Moscow: Mashgiz, 1957.

Standard Industrial Classification
Executive Office of the President, Bureau of the Budget, Standard Industrial

Classification Manual. Washington: U.S. Government Printing Office,
1957.

Stanki i Instrument
Stanki i instrument (Machine Tools and Machine Tool Attachments).

Monthly Journal Organ of State Scientific-Technical Committee of Council
of Ministers of the USSR. Moscow: Mashgiz.

Survey of Current Business
U.S. Department of Commerce, Office of Business Economics, Survey of Cur-

rent Business. Monthly.
Sivarochnoe Proizoodstvo

Svarnochnoe proizvodstvo (Production of Weldments). Monthly Journal.
Moscow: Mashgiz.

Tekhicheskii Progress
Tekhicheskii progress v SSSR: 1959-1965 (Technical Progress in USSR in

1959-1965). Moscow: Gosplanisdat, 1960.
Vestnik Elektropromyshlenosti

Vestnik Elektropromyshlennosti (Journal of Electrical Industry). Monthly.
Organ of the State Scientific-Technical Committee of Council of Ministers
of the USSR. Moscow.



DIMENSIONS OF SOVIET ECONOMIC POWER 143

Vestnik Mashinostroeniia
Vestnik Mashinostroenija (Journal of Machine Building). Monthly. Or-

gan of the State Scientific-Technical Committee of Council of Ministers
of the USSR. Moscow: Mashgiz.

Vestnik Statistiki
Vestnik Statistiki (Journal of Statistics). Monthly. Organ of the Central

Statistical Administration of the Council of Ministers of the USSR.
Moscow.

Vlasov
Vlasov, B. V., Puti sokrashchenaia zatrat truda na vspomogatelnykh rabo-

takh v promyshlennosti (Methods of Reducing Labor Requirements in
Auxiliary Services in Industry). Moscow: Gosplanizdat, 1960.

Volodarskii
Volodarskii, L. M., Statistika promyshlennosti i voprosY planmrovaniia (Sta-

tistics of Industry and Problems of Planning). Moscow: Gosplanizdat,
1958.

Voprosy Ekonomiki
Voprosy Ekonomiki (Problems of Economics). Monthly Journal. Organ of

the Institute of Economics of the Academy of Sciences of the USSR,
Moscow.

Voprosy planirovaniia
Nauchno-Issledovatelskii Ekonomicheskii Institut Gosplana SSSR, Voprosy

planirovanifa i razmeshcheniia promyshlennosti (Problems of Planning
and Location of Industry). Moscow: Gosplanizdat, 1959.

Voprosy provysheniia proizvoditel'nosti
Gokun, V. B. (ed.), Voprosy pov'Yheniia proizvoditel'nosti truda v maski-

nostroenii: sbornik (Problems of Increasing Labor Productivity in Ma-
chine Building Industry: a symposium). Moscow: Mashgiz, 1957.



THE BALANCE OF PAYMENTS OF THE U.S.S.R., 1959-60

BY

MARCELLO CAIOLA

145



THE BALANCE OF PAYMENTS OF THE U.S.S.R., 1959-60

This paper presents the available information on the transactions
of the U.S.S.R. with the countries of the Soviet area 1 and with the
rest of the world during 1959-60. It is a continuation of an article
published in the March 1962 issue of the International Monetary Fund
staff papers,2 which covered Soviet international transactions for
1955-58. The presentation and methods of estimation used in this
paper are the same as those employed in the earlier paper, where
they are described in somewhat more detail. All the figures in this
paper are in U.S. dollars. On January 1, 1961, the par value rate of
the ruble was modified from 1 old ruble = US$0.25 to 1 new ruble=
US$1.11. Ruble figures shown in U.S.S.R. sources published after
January 1, 1961 are expressed at the new rate, and for the purpose
of this paper have been converted into U.S. dollars at that rate.

Table 1 covers the balance of payments of the U.S.S.R., and is
divided into two sections: Section I, identified transactions, and
section II, unidentified transactions. For some items, both sides 3 of
the transactions have been identified; for others, only one side. Where
only one side has been identified, the other side is entered in section
II. There are undoubtedly instances where both sides of a transaction
have been identified (and thus entered in sec. I) but have not been
recognized as the two sides of the same transaction. For example,
gold may have been sold to finance the trade deficit. In such in-
stances, both sides of the transaction appear in section II as well as
section I. Finally, for transactions where neither side has been
identified, there are no entries in either section.
Merchandise transactions 4

Data for Soviet merchandise transactions are derived from sta-
tistics in rubles published by the U.S.S.R. Ministry of Foreign Trade.
The data have been converted into U.S. dollars at the official exchange
rates given above. Goods "supplied as free aid" are excluded from the
trade figures. Export figures derived from trade statistics have been
adjusted to include identified shipments of military equipment to
underdeveloped countries.

Total Soviet foreign trade, i.e., exports plus imports, increased from
$8.6 billion in 1958 to $11.2 billion in 1960; 70 percent of the total trade

'As used in this paper, the Soviet area comprises Albania, Bulgaria, mainland China,
Czechoslovakia, Eastern Germany, Hungary, North Korea, Outer Mongolia, Poland,
Rumania, and North Vietnam.

2 Vol. IX, pp. 1-36.
a The balance of payments is a double-entry system of accounts, in which each trans-

action is reflected in two entries, which are mutually offsetting. For example, a mer-
chandise export must be matched by an import of goods or services, a transfer payment
abroad, a decrease in liabiliities, or an increase in foreign assets or gold.

' Sources: 16, 40, and 45. (The numbers refer to publications listed in the bibli-
ography.)

147



DIMENSIONS OF SOVIET ECONOMIC POWER

in 1960 was with other countries of the Soviet area. Trade with main-
land China dropped sharply in 1960, presumably as a result of China's
difficulties in fulfilling the trade agreements of previous years. How-
ever, as a buyer of Soviet goods, mainland China still ranked second
only to Eastern Germany. Among the countries outside the Soviet
area, the chief purchasers of Soviet commodities in 1960 were the
United Kingdom, Finland, West Germany, Italy, Japan, and Cuba.
Russia's total trade with Cuba amounted to $174 million in 1960 as
against $7 million in 1959.

Data on Soviet trade by method of financing are given in table 2;
the residual item for countries of the Soviet area represents the trade
balance after adjustments, which in principle is supposed to be settled
through either bilateral or multilateral payments agreements. For
countries outside the Soviet area, the residual item represents unidenti-
fied transactions. The figures for payments agreements are hypo-
thetical, based on the assumption that trade with countries with
which the U.S.S.R. had such agreements was settled through those
agreements to the greatest extent possible under the provisions for
swing credits or overdrawn swing credits. The residual figures for
Soviet trade with the countries of the Soviet area show surpluses of
$289.7 million for 1959 and $186.5 million for 1960. Available data
for U.S.S.R. trade with countries of the Council of Mutual Economic
Assistance (CMEA) 6 show surpluses of $324 million for 1959 and
$175.7 million for 1960; however, the trade statistics of Poland and
Eastern Germany show figures for Soviet exports to their respective
countries that are smaller, by a 'total of $34.1 million for 1959 and
$123.7 million for 1960, than those given in the U.S.S.R. sources.
Soviet trade with the Asian countries of the Soviet area, including
mainland China, resulted in a deficit of $34.3 million for 1959 and a
surplus of $10.8 million for 1960. Trade relationships between the
U.S.S.R. and mainland China are covered in a separate section.

Available data on trade with countries outside the Soviet area seem
to show a considerable worsening of the Soviet trade balance in 1960.
Net payments, either in foreign exchange or through payments agree-
ments, are estimated at $305 million for 1960, against net reecipts of
$42.2 million for 1959.
Transactions in invisibles

This group of items covers transactions in invisibles of the Soviet
Union with the Soviet area and the rest of the world. A summary of
these transactions is presented in table 3.

Freight on international shipments.6 -In recent years, the U.S.S.R.
has built or purchased several new cargo vessels, and its merchant
fleet is estimated at 3 million gross register tons, representing 3 per-
cent of world tonnage. Under a 1956-60 plan, the shipping fleet was
to be increased from 2.4 to 4 million tons. The Soviet Union has been
building extensively in its own shipyards and has also placed orders
for ships with shipyards of Soviet area countries and Western coun-
tries. In addition, shipping on charter to Soviet area countries has
diminished as a result of U.S.S.R. efforts to carry a greater share of

'For an explanation of this counci, see Calola, op. cit
* Sources: 8,81, and 82.
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its imports and exports. Freight carried by Russian ships has been
estimated at 33.7 million tons for 1950, 65.7 million tons for 1957, and
75.9 million tons for 1960.

In this paper, it is assumed that Soviet payments for freight on
imports from countries outside the Soviet area amounted to 6 percent
of imports f.o.b.

Interest on loans extended.-This item covers estimates by the au-
thor on interest received by the U.S.S.R. on long-term credits granted
to countries of the Soviet area and the rest of the world. The in-
terest rates charged varied from 2 to 2.5 percent; in some cases, the
credits were extended free of interest.

Interest on loans received.7 -The entries for this item cover pay-
ments by the U.S.S.R. to the United States ($5.6 million for 1959
and $5.2 million for 1960) on lend-lease aid extended under the pipe-
line credit agreement of October 15, 1945 to the United Kingdom
($0.2 million for 1959 and also for 1960) under the terms of the Decem-
ber 1947 agreement, and to Sweden ($3 million for 1959 and also for
1960) on loans received in 1946-52.
Transfer payments and other movements of capital

Table 4 summarizes U.S.S.R. transfer payments and other move-
ments of capital, including credits to countries of the Soviet area and
the rest of the world.

Contributions to the United Nations and its agencies, and to the
U.N. technical assistance program.L-Soviet contributions to the
United Nations and its specialized agencies and to the U.N. tech-
nical assistance program (UNTAP) are given in table 5. Payments
were made in U.S. dollars, or other free currencies, except that those
to the United Nations Children's Fund (UNICEF) and the UNTAP
were made in rubles.

Economic relations with mainland China.9-In April 1961, the Gov-
ernments of the U.S.S.R. and mainland China signed an agreement
on the settlement of the Chinese trade deficit to the U.S.S.R. The
agreement provided that the trade deficit, which is estimated at $320
million, should be repaid in annual installments of 8 million rubles
beginning in 1962. The agreement mentions that Soviet claims origi-
nate from China's failure to meet export commitments to the U.S.S.R.
in 1960; however, Soviet trade statistics for that year show a favor-
able balance for China. Hence, it is reasonable to assume that the
agreement refers to a cumulative deficit over a period of several years.
The quoted figure of $320 million seems to agree with statistics that
are available on trade between the two countries. Table 6 shows that
the period 1950-60 ended with a Soviet surplus of 1,377 million old
rubles, equivalent to $344 million, a figure of roughly the same magni-
tude as the one covered by the agreement. Trade relations between
the two countries show an accumulation of Soviet claims up to the
end of 1955; beginning in 1956 Chinese exports were larger than im-
ports. Soviet trade statistics for 1961, which have recently been re-
leased, show a sharp decline in Russian trade with mainland China
and a balance in favor of China of $182.3 million, presumably intended
to reduce the trade deficit.

7 Sources : 13 and 41.
a Sources: 17, 36, 37, 38, 39, and 48.
9 Sources: 19. 25. 28, 45. and 47.
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During 1959-60, the U.S.S.R. did not grant credits to mainland
China. In this paper, the entries refer only to repayments by China
on the credits received in 1950 and 1954.

Credits to countries of the Soviet area, excludingq mainland
China.l' -Long-term credits extended by the U.S.S.R. to countries of
the Soviet area are estimated at $116.5 million for 1959 and $543.8
million for 1960. Of the total, $254 million was granted to East
European countries and $406.3 million to Asian countries. The new
commitments cover loans for economic development and technical
assistance. No credits in gold or foreign exchange were extended in
1959 or 1960.

Drawings on credits accorded in previous years are estimated at
$203.7 million for 1959 and $248.2 million for 1960. These figures
have been estimated by assuming, for economic development loans,
that deliveries of material and equipment for complete enterprises,
as shown in category 16 of the Russian trade statistics, cover the
shipment of commodities financed by credits and that services so
financed amounted to an equal value. The figures so derived are not
very different from those that could be derived by assuming that draw-
ings were made in equal installments during the period of the agree-
ments.1" For credits extended to finance Soviet deliveries of con-
sumer goods, as in the case of Poland, it is assumed that drawings
were made in equal annual installments during the period of the
agreement.

For repayments, it has been assumed that they were made in equal
installments during the period of the agreement. Repayments on
loans extended by the U.S.S.R. to North Korea are not included in
this paper, since they were postponed under the terms of the October
16, 1960, agreement.

Appendix C presents some of the details of the 1960 agreements
between the U.S.S.R. and the Soviet area countries, excluding main-
land China.

Grants and other assistance to countries of the Soviet area.12 -In ad-
dition to the credits, the U.S.S.R. made a donation equivalent to $5
million to North Vietnam to fight malaria. The grant was made on
December 23, 1960, and presumably was not utilized by the end of
the year.

On October 13, 1960, the U.S.S.R. canceled a North Korean debt
of 760 million rubles arising from previous credits and postponed the
repayment of 140 million rubles. The total of 900 million rubles ($225
million) appears high, since identified economic credits to North
Korea amounted to $82.5 million as of the date of the above agreement.
The difference may possibly represent military aid.

On December 31, 1960, the U.S.S.R. agreed to postpone the repay-
ment of $40 million due by Bulgaria in 1961-63. The agreement was
announced on January 1, 1961, together with a credit of $162.5 million
for economic development.

0 Sources: 3, 6, 9, 18, 22, 27, and 45.
1' The figures based on the second method are $209.3 million for 1959 and $186.1

million for 1960. The difference for 1960 is almost entirely in respect of Bulgaria, for
which the U.S.S.R. trade statistics show large deliveries of equipment and material for
complete enterprises.

32 Sources :,3 and 9.
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Economic credits to countries outside the Soviet area.'3 -During
1959 and 1960, the U.S.S.R. continued its policy of assistance to under-
developed countries by extending economic credits valued at $1.7 bil-
lion, an amount equal to total economic assistance by the U.S.S.R. to
countries outside the Soviet area from the end of World War II
through 1958. Some of the new credits have been granted for specific
projects, such as the loan to the United Arab Republic (Egypt) for
the Aswan Dam and to Ghana for the Volta project. Other loans
have been extended for general economic development and separate
protocols have specified the projects to be financed. The period en-
visaged for the utilization of the new loans varies from 4 to 8 years;
the period of repayment is usually 12 years and the interest rate
2.5 percent. Table 7 presents details for 1959 and 1960 on the eco-
nomic credits extended by the U.S.S.R. to countries outside the Soviet
area. Table 9 covers data on commitments, drawings, and repayments
on economic loans during the same period.

According to some sources, the loan of $80 million to Afghanistan
will be partly granted out of the proceeds of the sales of Russian
wheat. The U.S.S.R. shipped some 40,000 tons of wheat to Afghani-
stan in 1959 and an additional 50,000 tons in 1960. In table 9, data on
drawings and repayments are based on official Afghan publications
and estimates of the author.

The loan of $100 million to Argentina is reported by the United
Nations; other sources mention that in January 1960 the Governments
of the U.S.S.R. and Argentina reached an agreement whereby Argen-
tina may use $50 million under the 1958 oil agreement to import com-
modities other than oil-drilling equipment. According to official
Argentine sources, no deliveries have been made under the oil agree-
ment; however, the U.S. Department of State estimates that drawings
amounted to $18 million by December 31, 1960. In this paper, the
figures for drawings cover the deliveries of oil-drilling equipment, as
shown in Russian trade statistics.

The 1960 credit to Cuba was announced at the same time as an agree-
ment on the sale of Cuban sugar to the U.S.S.R. The Soviet Union
agreed to purchase 1 million tons of sugar each year for 5 years. Only
one-fifth (200,000 tons) will be paid for in U.S. dollars, and the bal-
ance will be applied against Cuban purchases in the U.S.S.R. of
Soviet products. No data are available on deliveries under the long-
term agreement.

Drawings on the loan to Ethiopia cover disbursements of convertible
currency in connection with the land reform. The United Nations
reports a credit of $100 million to Indonesia in 1959; however, in
other sources, the agreement is reported to provide for only $17.5 mil-
lion, to be utilized by 1962. Soviet sources indicate a loan of $250
million granted to Indonesia in 1960. It is probable that the last total
includes the $100 million credit indicated by the United Nations. It
is most likely that the negotiations of the loan began in 1959 but that
the final agreement was reached in 1960. Some sources mention an
additional loan to India in 1959 in connection with the construction
of an oil refinery. This loan has not been included because further
details are lacking.

is Sources: 1, 2, 3, 4, 11, 12, 15, 21, 23, 24, 26, 29, 30, 35, 42, 43, 44, and 45.
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The entries for drawings on loans to the United Arab Republic
cover the deliveries of material and equipment for complete enter-
prises, as reported in the Russian trade statistics ($15.7 million for
1959 and $15.8 million for 1960), plus an equal amount for technical
assistance. According to UAR sources, drawings on Russian credits
amounted to $91.2 million by the end of March 1961; the difference
between this amount and that given in table 9 may reflect, at least in
part, the amount utilized during the first quarter of 1961.

Drawings on loans to the Syrian Arab Republic cover only the
shipment of material and equipment for complete enterprises as
shown in the Russian trade statistics. In addition, Soviet techni-
cians have been very active in Syria, although the value of such as-
sistance cannot by attributed by year. U.S. sources estimate that
total drawings amounted to $25 million by the second half of 1960;
therefore, the entries in table 9 may be underestimated.

Soviet technical assistance to underdeveloped countries has increased
in the last few years. This form of aid has been extended by pro-
viding Soviet technicians, operating in the receiving country, and
by granting scholarships to students and workers of the less developed
countries. Appendixes A and B present some of the details of the
agreements.

Military aid to countries outside the Soviet area.14-It has been esti-
mated that the U.S.S.R. extended military credits to underdeveloped
countries valued at $11 million in 1959 and $373 million in 1960. The
aid was granted to Indonesia ($11 million for 1959 and $300 million
for 1960) Iraq ($68 million for 1960), Morocco ($4 million for 1960),
and the Sudan (less than $500,000). These estimates do not include
military credits to Cuba. British sources substantially agree with
these estimates. Equipment delivered under the terms of agreements
for these and previous years is estimated at $120 million to Iraq in
1959 and $11 million to Indonesia in 1960. The figures quoted above
do not include military aid granted by other countries of the Soviet
area. In this paper, it is assumed that repayments on military
credits extended in previous years were made by the UAR ($31.5
million for 1959 and also for 1960), and by the Syrian Arab Republic
$5 million for 1959 and also for 1960).

Grants to countries outside the Soviet area.15-Identified grants by
the Soviet Union to countries outside the Soviet area cover shipments
of wheat to Afghanistan ($2 million for 1959 and $2.5 million for
1960) and Yemen ($0.5 million for 1959), and the construction of a
hospital in Cambodia ($0.4 million for 1959 and $1.1 million for 1960),
and a technical school in Ethiopia ($1.8 million for 1959). In addi-
tion, the U.S.S.R. made other donations, the value of which is not
available. Some of these transactions are reported in appendix A
and appendix B to this paper.

Credits from the West.16--In recent years, the U.S.S.R. has solicited
credits from Western countries to help to finance the purchase of indus-
trial equipment. Trading agencies of the Soviet Union have obtained
credit facilities from private banks in Western European countries.

I4 Sources: 10, 12, 30, and 43.
'5 Sources : 1, 3, 5, 11, and 46.
16 Source: 44.
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Under the terms of the credits, the Soviet Union pays 20 percent of the
cost during the period between the placing of the order and the con-
clusion of the first tryout of the installation in the U.S.S.R. The re-
maining 80 percent of the purchase value is paid over a period of 5
to 10 years.

Repayments by the U.S.S.R. on eaternal credits.17 -This item covers
repayments by the U.S.S.R. to the United States ($3.6 million for 1959
and $3.8 million for 1960) on lend-lease aid extended under the pipe-
line credit agreement of October 15, 1945, and to the United Kingdom
($9.3 million for 1959 and also for 1960) under the terms of the De-
cember 1947 agreement. In addition, in August 1960, the U.S.S.R.
paid in advance a first installment of $7.1 million on a loan of SKrl
billion, which had been received from Sweden in 1946-52. Repay-
ments were not due until 1961.

Austrian reparationm.' 8 -Estimates for Austrian reparations are de-
rived from the Austrian balance of payments. The figures cover de-
liveries of goods to the U.S.S.R. under the terms of the 1955 State
Treaty ($47.2 million for 1959 and $41 million for 1960), and de-
liveries by the U.S.S.R. to Austria under the terms of the 1958 agree-
ment ($8.5 million for 1959 and $10 million for 1960). It is assumed
that the deliveries of goods are included in the Soviet figures for
imports.
Selected monetary mo'vements

Section I.C of table 1 presents identified changes in the Soviet
Union's liabilities in rubles, sales of gold, and other monetary trans-
actions. The entries for liabilities in rubles represent the increases
of U.S.S.R. liabilities as a result of contributions to the U.N. tech-
nical assistance program and the United Nations Children's Fund.
Sales of gold cover shipments of gold to Western countries.' 9 Net
gold production (i.e., nonmonetary gold) and the offsetting additions
to official gold holdings have been omitted from table 1. Other trans-
actions cover Soviet repayments in free exchange on loans received
from the United States, the United Kingdom, and Sweden ($12.9
million for 1959 and $20.2 million for 1960), interest payments to the
United States and the United Kingdom 20 ($5.8 million for 1959 and
$5.4 million for 1960), and payments of contributions to the United
Nations and its agencies ($15.4 million for 1959 and $12 million for
1960).
Unidentified transactions

Section II of table 1 covers the offsets to transactions in section I
that have no contraentries. 2 '

Settlement of trade balances covers the residuals shown in table 2.
There is evidence that the trade surplus or deficit of the U.S.S.R. with
the Soviet area countries is settled by additional shipments of goods
in the following years rather than by payments in free exchange. On
the other hand, trade balances with the rest of the world are presum-
able settled either through payments agreements or in free exchange.

17 Sources : 13, 15, 20, 33, 34, and 41.
Is Source : 15.
ID Source: 14.
20 Interest on the loan from Sweden was paid in commodities.
21 For a description of this section, see Calola, op. cit., p. 30.
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The offset to gold and foreign exchange loans represents cash dis-
bursements or repayments in connection with credits granted by the
U.S.S.R. The entry for countries outside the Soviet area covers a free
exchange disbursement to Ethiopia; the entries for the countries of
the Soviet area are derived from the details shown in table 8. These
transactions have either increased (debit) or decreased (credit) hold-
ings of foreign exchange by the U.S.S.R.

TABLE 1.-U.S.S.R.: Balance of payments, 1959-60'

[In minions of U.S. dollars]

1959 1960

Soviet Rest of Total Soviet Rest of Total
area world area world

1. IDENTIFIED TRANSACTIONS

A. Goods and services:
Exports f.o.b-4,077.8 1,483.0 5,560.8 4,083.4 1,489.4 5,572.8
Imports, f.o.b -- 3, 736.8 -1,336.5 -5,073.3 -3,821.6 -1,807.2 -5,628.8
Services, net -70.6 -63.8 6.8 89.6 -88.3 1.3

Total -411.6 82.7 494.3 351.4 -406.1 -54.7

B. Transfer payments and long-term
capital:

Transfer payments and loans
granted -203. 7 -263. 0 -466.7 -438.2 -144.9 -583.1

Transfer payments and repay-
ments received -152.6 112.4 265.0 346.7 105.3 452.0

Total -- 51.1 -150. 6 -201.7 -91.5 -39. 6 -131.1

C. Selected monetary movements:
Liabilities in rubles -3.0 3.0 -3.0 3.0
Sales of gold -255.0 255.0 -200.0 200.0
Other - 34.1 34.1 -37.6 37.6

Total - - 292.1 292.1 -- 240.6 240. 6

Total (A through C) -360.5 224. 2 584.7 259.9 -205.1 54.8

11. UNIDENTIFIED TRANSACTIONS

Settlement of trade balances -- 289.7 -42. 2 -331.9 -186.5 305.0 118. 5
Settlement of service balances -- 22. 0 71. 2 49.2 -24.7 98. 1 73.4
Offset to'gold and foreign exchange loans. -48. 8 - - -48.8 -48.7 2.0 -46. 7
Offset to gold sales - -255.0 -255.0 -- -200.0 -200.0
Other - - 1. 8 1.8

Total -- 360. 5 -224. 2 -584.7 -259.9 205.1 -54. 8

I No sign indicates credit; minus sign indicates debit.
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TABLE 2.-U.S.S.R.: Merchandise transactions, by area and
financing, 1959-60

by method of

[In millions of U.S. dollars]

1959 1960

Soviet Rest of Total Soviet Rest of Total
area world area world

Exports f.o.b. in trade returns -4,077.8 1,363. 0 5,440.8 4,083.4 1,478.4 5,561.8
Identified shipments of arms -120.0 120.0 -11.0 11.0
Imports f.o.b. in trade returns -3, 736.8 1,336. 5 5,073.3 3,821. 6 1,807.2 5,628.8

Trade balance -341. 0 146. 5 487.5 261.8 -317.8 -56. 0
Financed through-

Military credits - -120.0 120.0 - - 11.0 11.0
Other Soviet credits- 155. 1 82. 3 237.4 183.3 64.9 248. 2
Repayments in goods of Soviet credits. -103.8 -65. 2 -169. 0 -108.0 -64.3 -172.3
Gifts, reparations, etc. (net) - -- 32.8 -32.8 - - -24. 4 -24.4
Residual-289. 7 42. 2 331.9 186.5 -305.0 -118. 5

Payments agreements -(289. 7) (-46.1) (243. 6) (186.5) (-48. 6) -(137.9)
Other -(---- ) (88.3) (88.3) (-) (-256.4) (-256. 4)

TABLE 3.-U.S.S.R.: Balance of payments transactions in invisibles, 1959-60

[In millions of U.S. dollars]

1959 1960

Soviet Rest of Total Soviet Rest of Total
area world area world

Freight on imports - -- 80.2 -80. 2 -- -108.4 -108.4
Services under aid programs -48.6 16.2 64.8 64.9 18.2 83.1
Interest on loans extended -22.0 9. 0 31.0 24. 7 10.3 35.0
Interest on loans received -8--- -a8 8-8.4 -. 4

Total -70. 6 -63.8 6. 8 89.6 -88.3 L 3

I No sign indicates credit; minus sign indicates debit.

TABLE 4.-U.S.S.R.: Transfer payments and other movements of capital, 1959-60

[In millions of U.S. dollars]

1959 1960

Soviet Rest of Total Soviet Rest of Total
area world area world

DEBITS

Participation in U.N. and U.N. agencies
and in U.N. Technical Assistance Pro-
gram - -18.4 18.4 -- 15.0 15.0

Cancellation of debts 1 - - - -190.0 -- 190. 0
Other grants - -4.7 4.7-- 36 3. 6
Economic and technical assistance loans 203. 7 98. 5 302 2 248. 2 85.1 333.3
Identified military aid - -120.0 120.0 - - 11.0 11.0
Repayments on loans received - -12.9 12.9 - - 20.2 20. 2
Payments to Austria - - 8.5 8.5 -- 10.0 10.0

Total -203.7 263.0 466.7 438.2 144.9 583.1

CREDITS

Austrian reparations - -47.2 47.2 - - 41.0 41.0
Cancellation of debts '- - - - 190.0 -- 190.0
Repayments by Mainland China -43.0 - - 43.0 43.0 - - 43.0
Repayments on military aid - -36.5 36. - - 36.5 36.5
Other repayments -109. 6 28.7 138.3 113.7 27.8 141.5

Total - --------------------- 152.6 112.4 265.0 346.7 105.3 452.0

' The entires cover the ssnellation of Soviet Union claims on North Korea arising from credits granted
before 1960. The transaction is recorded in the balance of payments as adecrease in Soviet Union long-term
assets (credit) offset by a grant to North Korea (debit).
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TABLE 5.-U.S.S.R.: Contributions to the United Nations and its agencies and
to the U.N. technical assistance program, 1959-60'

[In thousands of U.S. dollars]

1959 1960

U.N. administrative budget ---------------- 9,267 5.103
Special account of the U.N. Emergency Force-8 245
International Atomic Energy Agency (IAEA) -770 863
International Labor Organization (ILO) -976 1,030
International Telecommunication Union (ITU)-78 78
United Nations Children's Fund (UNICEF)6 013 613
United Nations Edacational, Scientific, and Cultural Organization (UNESCO) 2,048 2,160
Universal Postal Union (UPU) -20 20
World Health Organization (WHO) -2,234 2,467
World Meteorological Organization (WMO) -38 64

Total -------------------------------------- 16,052 12, 643
United Nations technical assistance program (UNTAP)

Expanded program -- ------------------------------------------------ 1,175 1,175
Specialfund-1,175 1,175

Total --------------------------------------------------- 18,4402 14,993

I Including the shares of Byelorussian S.S.R. and Ukrainian S.S.R.

TABLE 6.-U.S.S.R.: Trade with mainland China

[In millions of old rubles]

Year Exports Imports Trade
balance

1950------------------------------- - 1,652.8 765.0 787.8
1951 ---------------------- - -- 1,913. 7 1,325.0 688.7
1952------------------------------- - 2, 216.9 1,655.0 861.9
1953 --- -- 2, 790.3 1,898.9 891.4
1954 - - -3,037.1 2,313. 4 723.7
1955------------------------------- - 2,903.4 2,6574.0 419. 4
1956-------------------------------- 2,932. 1 3,066.9 -124.8
1957------------------------------- - 2,176.4 2, 962.65 -776.1
1958------------------------------- - 2,6536.0 3,625.0 -989.0
1959 - - -3,818.3 4,401.1 -682.8
1960 - - -3, 235.8 3,358.5 -122.7

Total, 1950-00 -29, 202.8 27,825 3 1,377.5
961 ------------------------------- 1,454.6 2,183. 7 -729.1

Total, 195061 -30,657.4 30, 009.0 648. 4

Sources: 1950-54, 63; 1955-61, 45.



TABLE 7.-U.S.S.R.: Long-term credits extended in 1959-60, excluding military aid

To Soviet area:
Albania
Bulgaria -- ------------------

Mongolia - .-.------.----

North Vietnam

Amount Period of
Date of the agreement (millions Period of repayment Interest Stated purpose

of U1.S. utilization (years) rate
dollars)

1959
December 1960-

February 1960 -----
do --------------

September 1960-

1959
June 1960 ---
1960

To rest of world:
Afghanistan- 1 959

Argentina -May 1960 -
Cuba -April 1960

Ethiopia-July 1959 .
Finland - Dec. 22, 1959 ----

Ghana -December 1960
Guinea-Aug. 24, 1959.
India -Sept. 12, 1959

Indonesia -May 3, 1959 -------

Feb. 28, 1960

Iraq -Mar. 16, 1959

I May 1960
Nepal-Ap. 24, 1959

United Arab Republic (Egypt) - Jan. 18,1960
Yemen -End 1959 -------

91. 5
162. 5

5.0
27. 5

153. 8

25.0
87.5

107. 5

80.01 .

100. 0- -_--_---
100.0 1961-65 12 2. 1

100.0 I ----------------
125.0 5 years- 121 2. 5

40.0
35.0 1960-63

375. 0

17.5 1959-62-

250.0 -- -

137.5 7 years-

45.0 .
7.5

225. 0
15-20 5 years ----

12
12
12

12

12

12

12

12
15

2.5
2. 5
2. 5

2. 5

2. 5

2. 5

2.5
2. 5

Loan at liberal terms for economic development.
Loan agreed upon in December 1960 and announced in

January 1961, together with the postponement of repay-
ments on previous credits.

Building construction.
Economic and technical assistance.
Economic and technical assistance in connection with the

1961-65 plan.
Loan at liberal terms.
Technical aid in agriculture.
Economic and technical assistance In connection with the

1961-65 plan.

Construction of road connecting Soviet border to southern
Afghanistan, It is not clear whether it is a loan or a
grant.

Some sources report this loan in 1959.
Purchase of equipment and machinery. Some sources

report this loan in February 1960.
Construction of industrial plants and technical assistance.
Industrial machinery and railway equipment. Repay-

ment in Finnish exports.
Volta project. Credit offered in August 1960.
Economic and technical assistance.
Construction of industrial plants and purchase of agri-

cultural equipment. Some sources report an additional
loan of $25,000,000 for oil refinery.

Economic development. This loan covers the construction
of a stadium ($12.500,000 by 1962) and merchant marine
academy at Ambon ($5,000,000).

Construction of industrial plants, geological surveying, and
vocational training.

Construction of industrial plants and Irrigation works to
be utilized in 1959-66.

Supplementary credit to Mar. 16, 1959, agreement.
Construction of industrial plants and health establish-

ments. Possibly a grant.
Aswan Dam-some sources report $187,000,000.
Agricultural equipment.
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TABLE 8.-U.S.S.R.: Long-term credits to countries of the Soviet area, excluding
mainland China, 1959-60

[In millions of U.S. dollars]

Commitments Drawings Repayments 1

1959 1960 1959 1960 1959 1960

Albania -91.5 -- 10.4 25.6 2.6 2.6
Bulgaria - -- ---------- 162.5 45.7 66.8 21.7 21.8
East Germany- - -6.8 14.2 42.5 42.5
Hungary - - -39.0 27.8 4.1
Poland - - -58.4 58.3 11.3 11.2
Rumania - - -23.4 26.1 9.0 9.0

Total - ------------------------- 91.5 162.5 183.7 218.8 87.1 91.2
North Vietnam -25.0 0 195.0 -3.2
Outer Mongolia -186.3 20.0 26.2 22.5 22.5

Total-116.5 543.8 203. 7 248.2 109.6 113.7
Transactions in-

Gold and foreign exchange - - - - - 48.8 48. 7
Commodities ------------------------- 116.5 543.8 f 155.1 183.3 60.8 65.0
Services - -------------- 1 48.6 64.9

I Estimates exclude repayments by North Korea which were postponed under the terms of the Oct. 13,
1960, agreement.

TABLE 9.-U.S.S.R.: Long-term economic credits to countries outside the Soviet
area, 1959-60

[In millions of U.S. dollars]

Commitments Drawings Repayments

1959 1960 1959 1960 1959 1960

Afghanistan. -- - 80 .0-- 20.5 23.0 7.3 7.3
Argentina - -100.0 2.3 7.2
Burma --- 1.8 1.3
Ceylon --- .4 .2
Cuba - - 100.0
Ethiopia - 100.0 --- 2.0
Finland - ------------ 125.0 --- 2 10.0
Ghana - -40.0. ------- -
Guinea-35.0 --- .1
Iceland ---- ----------- - .1 .3
India - ----------------------------- 375.0 -- 26.5 7.3 9.2 20.2
Indonesia -17.5 250.0 12.0 2. 0
Iraq -137.5 45.0 -- 4.6
Nepal-7.5 .
Syrian Arab Republic ---------- ---------- - 1. 0 2.0-----------
United Arab Republic (Egypt) - -225.0 31.4 31.6
Yemen -20.0 -- 2.0 2.1
Yugoslavia - - -. 6 -- 2.1

Total-897.5 760.0 98.5 85.1 28.7 27.8
Transactions in-

Foreign exchange - -- 2.0
Commodities-897.6 760.0 82.3 64.9 28.7 27. 8
Services-J 1 16.2 18.2
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APPENDIX A

Economic and technical assistance agreements between the U.S.S.R. and less-
developed countries, 1959

Country Date Agreement

Afghanistan-

Argentina -----------

March (?) -
May 28 ------------
May ---------------

July-
August-
September

End of 1959-

1959 .------------------
November-

Brazil -Dec. 9-

Ceylon-
Ethiopia-

Finland-
Ghana-
Guinea-
India -----------------

Indonesia-

March
July-
Nov. 27
December-

Dec. 22-
April-
Aug. 24 .
April .

May 29 .

June 27 .

July-

July 23-
Sept. 12 .
Jan. 3 .

May 3
July 28-

Iraq - --------------------- Mar. 16

March
May 5

End of June-
July 24-
July …

August
Nov. 12
1959 -__--______----

Nepal Apr. 24
Syrian Arab Republi- Jan. 12

September

Yemen- End of 1959 --------
11959-- - - - - - - - -

1959-

Gift of 40,000 tons of wheat.
Agreement for construction of highway.
Protocol to economic and technical assistance

agreements: Specification of projects.
Do.
Do.

Agreement for the construction of irrigation and
power project. The foreign exchange cost is
valued at $18,700,000 and local currency cost at
Af366,000,000.

Technical assistance for surveys and construc-
tion of roads.

Credit of $80,000.000.
Petroleum company announces that deliveries

under the $100,000,000 credit will soon begin.
Trade agreement for 3 years. Total trade of

$208,000,000, of which $50,000,000 in 1960, $70,-
000,000 in 1961, and $88,000,000 in 1962.

Protocol to February 1958 credit agreement.
Credit of $100,000,000.
Student and teacher exchange.
Trade agreement and protocol to credit agree-

ment.
Credit of $125,000,000.
Geological mission.
Credit of $35,000,000.
Agreement on construction of a thermoelectric

plant.
Agreement on construction of plants for pro-

ducing pharmaceuticals.
Delivery of blueprints of the industrial plant at

Ranchi.
Delivery of blueprints of optical industrial plant

at Durgapur.
Gift of a plant to repair machinery at Suratgarh.
Credit of $375,000,000.
Protocol to 1956 credit agreement, specifying the

list of projects.
Credit agreement.
Protocol to credit agreement in construction of a

stadium for Asian games and other projects to
be built by 1962 and valued at $17,000,000.

Technical assistance for establishment of indus-
tries (credit of $137,500,000).

Student exchange.
Presumably protocol to the Mar. 16 credit agree-

ment.
Delivery of military aid.
Gift of a school.
Protocol to agreement on economic and technical

assistance. Agreement on construction of port
installations.

Soviet mission for survey for Euphrates Dam.
Technical aid for railroads.
Aid for education, atomic reactors, geological

survey, etc.
Credit or gift of 30,000,000 rubles.
Agreement on construction of railroads.
Agreement on irrigation project, valued at

FF14,000,000,000.
Credit of $20 000 000.
Deliveries of military aid valued at $15,000,000

and military instructors.
Soviet Union completed construction of an air-

port. It Is possible that a $10,000,000 credit was
granted for the project.
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APPENDIX B

Econonind and technical assistance agreements between the U.S.S.R. and less-
developed countries, 1960

Countrty Date Agreement

July 18, 1959-Feb. 18,
1960.

Jan. 19

Mar. 6 --- --------
May 25

I Nov. 12-13
Argentina -January

Cambodia

Cuba .

Ethiopia

Ghana _- - - - - -

Guinea

India -- -------------

Indonesia

Iraq.

Nepal - ---------
Syrian Arab Republic.

United Arab Republic (Egypt)

Yemen .

May -----------.----
May 10 -------

Feb. 13 (or Apr. 1960)

Nov. 16
--- do
Dec. 19

Mar. 8

Mar. 25 --- -------

Aug. 4

Dec. 23

Mar. 1
- do

Sept. 8
Feb. 12

Apr. 22-Aug. 22
June 16

July

Feb. 28

July 1

--do

Oct. 14 .
Mar. 20 -------
Aug. 18

Aug. 2
Sept. 7 -------

Aug. 11 .

Aug. 27 .

Mar. 28-Apr. 4 .
June 25 .

Technical training of workers in U.S.S.R.

Agreement to finance irrigation and power pro-
ject, valued at $22,000,000. U.S.S.R. will
provide a credit that may be part of the 1959
agreement.

Gift of 50,000 tons of wheat.
Protocol on technical aid for river port of Rizil-

Kala; the agreement includes delivery of equip-
ment.

Assistance in geological survey.
Protocol to the 1958 oil credit: $50,000,000 of the

credit will be used to import machinery other
than oil-drilling equipment.

Credit of $100,000,000.
Official delivery of hospital built as a gift from

the U.S.S.R., valued at $6,000,000.
Credit of $100,000,000, 2.5 percent interest.

U.S.S.R. agrees to buy 1,000,000 tons of sugar
each year for 5-year period. £ (200,000 tons)
will be paid in dollars; the balance will be
applied against Cuban purchases in U.S.S.R.

Technical assistance for geological survey.
Technical training in U.S.S.R.
Technical assistance for establishment of indus-

tries; the agreement includes deliveries of
equiment.

U. SS.R. agrees to construct a technical school
as a gilt.

Protocol to July 1959 credit: Agreement on con-
struction of plants and on surveys.

Agreement on economic and technical coopera-
tion (credit of $40,000,000).

Protocol to Aug 4, 1960, agreement, specifying
enterprises to be fnanced.

Radio station as a gilt.
Protocol to economic and technical agreement of

Aug. 24, 1959, specifying the use of the credit
granted in 1959.

Protocol to Aug. 24, 1959, agreement.
Protocol to Sept. 12, 1959, agreement, specifying

enterprises to be financed by the $375,000,000
credit.

Exchange of cotton technicians.
Technical assistance for oil exploration, to be

paid out of the Sept. 12, 1959, credit.
Trade agreement for delivery of Russian oil

(1,500,000,000 tons) during the next 3%j years;
payments in rupees.

Agreement of economic and technical cooperation
(credit of $250,000,000).

Revision of the May 3,1958, agreement. U.S.S.R.
will build 1, instead of 2, steel mills (according
to Sept. 15, 1956, agreement).

Agreement on atomic energy: Soviet Union will
supply equipment and technical assistance.

Gift of a hospital to be built during 1961-63.
Agreement on technical assistance.
Agreement on economic and technical assistance.

Credit granted on Mar. 16,1959, is increased by
180,000,000 rubles.

Technical aid for a hydroelectric plant.
Economic and technical assistance agreement.

Protocol to Oct. 28, 1957, agreement.
Technical aid for construction of metallurgica

plant.
Agreement on economic and technical assistance

for Aswan dam. Credit of 900,000,000 rubles.
Technical aid for construction of a canal.
Technical aid for harbor development.

Afghanistan
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APPENDIX C

Economic and technical assistance agreements between U.S.S.R. and the Soviet
area, 1960

Country Date Agreement

Albania .

Bulgaria-

Czechoslovakia-

Eastern Germany-

Mongolia .

North Korea .

North Vietnam

Poland .

Rumania-

July 19-

Aug. 31-
Jan. 20-
June28

- do-

July 22 .
Oct. 8-
Nov. 29-
Nov. 30-
- do

Dec. 1-

Dec. 31-

Mar.7 .
Mar. 31 .
May 12 .
Mar. 1 .

Aug. 10-30-

Sept. 27

Feb. 11

- do .

Mar. 28

Sept. 9

Sept. 27-

.- do
----- dAo-- - - - - - - -

Nov. 14
July 11
Aug. 1
Aug. 31-
Sept. 30
Oct. 13

Dec. 24 .
June 14

Aug. 2
Aug. 26
Sept. 30
Dec. 23

Mar. 10
Sept. 13
N- do 1
Nov. 11----- ---

Technical assistance for construction of cement
plant.

Technical assistance for hydroelectric plant.
Technical assistance for maize mill.
Technical assistance and equipment for tele-

communications center.
Increase of previous aid for construction of 3

thermoelectric plants.
Technical assistance for several projects.
Technical assistance for construction of a dam.
Technical assistance for several projects.
Technical assistance in the mining field.
Technical assistance and equipment for maize

mills.
Technical assistance and equipment for several

industrial projects.
Long-term credit of 650,000,000 rubles for purchase

of industrial machinery; in addition, repay-
ments of 160,000,000 rubles due in 1961-63 are
postponed. The agreement was announced
on Jan. 1, 1961.

Agreement on construction of high-tension line.
Technical assistance for industrial plants.
Technical assistance in oildelds.
Technical assistance and eouipment for con-

struction of industrial plants.
German technicians sent to U.S.S.R. to work in

an aluminum plant.
Exchange of gas and oil field technicians and

documents.
Economic and technical assistance agreement

(credit of 110,000,000 rubles).
Agreement on aid for building construction

(credit of 20,000,000 rubles).
Agreement on construction of mills and other

plants.
Agreement on economic and technical assistance

for the 1961-65 development plan (credit of
615,000,000 rubles).

Technical assistance and equipment in the field
of education.

Technical assistance agreement.
Technical assistance for industry, agriculture,

public welfare, etc.
Technical assistance for telephone installations.
Technical assistance for a cinema studio.
Survey for a dam.
Geological survey.
Survey for central heating of a city.
U.S.S.R. cancels a claim of 760,000,000 rubles,

arising from credits granted in previous years,
and postpones the repayment of 140,000,000
rubles.

Agreement on aid to be delivered in 1961-67.
Technical assistance for agriculture (credit of

350,000,000 rubles).
Technical assistance for improvement of harbors.
Technical assistance for fish industry.
Technical assistance for coal mine.
Agreement on economic and technical assistance

in connection with the 1961-65 plan. Credit of
430,000,000 rubles and a grant of 20,000,000 rubles
to flight malaria.

Technical assistance for industrial plants.
Technical assistance for a thermoplant.
Technical assistance for construction of a canal.
Technical assistance for industrial plants.
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RECENT DEVELOPMENTS IN SOVIET PLANNING'

INTRODUCTION

In May of 1957 the structure of industrial administration in the
Soviet Union underwent a major reorganization. The administrative
and planning bureaucracy, which at that time was organized along
lines of branches of production, was overhauled and reorganized along
lines of geographic regions. The main economic reasons given for the
reform centered around the type of behavioral characteristics which
the executives in the industrial ministries had developed. They had
become excessively concerned with the interests of their own ministries,
in the process ignoring the overall interests of the national economy.
In the context of the Soviet economy and Soviet economic planning,
this led to the growth of barriers isolating the ministries from each
other and thus to significant deficiencies in the use of economic re-
sources. The new system, it was hoped, would eradicate these de-
ficiencies.

Since the time of the reorganization, many changes have been
introduced into the organization of industrial administration and
planning. The purpose of this paper is to describe some of these
changes. To some extent this paper serves to update the discussion
of Soviet planning contained in the paper I contributed to the 1959
Joint Economic Committee study of the Soviet economy.1 The con-
centration is again on short-term planning, the construction of the
annual state plan for the development of the national economy; but we
do not go into planning methodology in quite so much detail and while
we do again emphasize the planning of materials supply, our scope
is somewhat broader.

We begin by describing some of the major changes made since 1957
in planning organizations and procedures. We then discuss the effects
of these changes. And we conclude with a few words on the relevance
of current discussions in Soviet economic circles to our subject.

SoMrE MAJOR CHANGES SINCE 1957

The supreme authority and policy maker in the institutional
hierarchy of Soviet planning is the Communist Party as represented
in its Presidium. The chief executive body is the Council of Min-
isters of the U.S.S.R., which has as one of its functional committees the
State Planning Committee (Gosplan). In the actual process of plan
construction, Gosplan plays the primary operational role; the direct
participation of the Council of Ministers as such taking the form of
the transmission of general policy objectives (formulated by the Party
Presidium) and the review and confirmation of the plan (at both an
intermediate and final stage of its construction).

1 Levine 59.

167



168 DIMENSIONS OF SOVIET ECONOMIC POWER

This was true before the reorganization and was not changed by it.
But the line of command below the Gosplan level was changed.
Before the reorganization it ran from Gosplan to the branch line
ministries, to the main administrations of the ministries, to the basic
enterprises under the jurisdiction of individual ministries. This was
changed by the reorganization to run from Gosplan to the councils of
ministers of the 15 union republics and the gosplans of these re-
publics, to the 100-odd councils of the national economy (sovnark-
hozes), which administer almost all the enterprises within a given
economic region, and finally to these enterprises.

Along with these changes in the lines of command, the structures of
existing organizations were altered in relation to their new functions
and new structures were created for the new organizations in relation
to their functions. Furthermore, the period since the reorganization
has been replete with organizational changes as the Soviet regime
attempts to adjust and improve its new planning machinery.2
Gosplan

At the time of the reorganization, the functions of long-term and
short-term planning were performed by two separate organizations-
Gosplan (long term) and Gosekonomkomissiia (short term). Under
the reorganization, Gosekonomkomissiia was abolished and Gosplan
was made responsible for both long- and short-term planning. But,
as has happened many times before,8 this situation did not last for
very long. In April 1960, a relatively new organization, Gosekonom-
sovet (State Scientific-Economic Council) was given the responsibility
for long-term planning-20-year plans and 5-7-year plans-and Gos-
plan was restricted to matters concerned with the construction of the
annual plans.4

As a result of the reorganization, however, Gosplan plays a larger
role than before within the sphere of short-term planning. It now has
many of the functions previously performed by the former ministries.
It now is responsible, through its industrial branch departments, for
the correct development of the separate branches of industry, i.e., it is
responsible for the construction of branch output, investment, location,
and technological plans. In view of these increased duties, Gosplan's
industrial departments have grown substantially in importance.
This increased importance was highlighted by Khrushchev in his
Theses on the reorganization: "* * * the heads of the main depart-
ments of the State Planning Commission should be of the caliber of
the present ministers." 5 The Council of Ministers has followed this
principle in appointing the heads of these departments. In 1960, of 15
known department heads, 11 were formerly either ministers or deputy

"The [new] apparatus Is like a huge experimental machine, which is undergoing test-
ing. Some joints and links of the machine do not mesh properly and need to be adjusted."
Sovetskaia Moldavia, Nov. 1, 1958, p. 3.

a For a short account of the postwar history of Gosplan, see Levine 59, p. 153.
'See Spravochnik III, pp. 262-266. The State Scientific-Economic Council was formed

in February 1959, Initially to coordinate the work of various economic research organ-
izations. It is not clear what functions It actually performed between then and April
1960 (see CIA 61, pp. 8, 13-14).

In addition to its responsibility for the construction of long-term plans, Gosekonom-
sovet Is responsible for the development of planning methodology and tools of economic
analysis. o aid in this, the Economic Research Institute of Gosplan was transferred
to It.

5 Khrushchev 57, p. 10.
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ministers." Furthermore, of the 12 members of Gosplan who, as of
December 1959, were members of the Council of Ministers, 4 were
known to have been department heads (and 2 others might have been) .7

A major addition to the Gosplan staff was made with the transfer
to it of the former ministerial glavsbyts (main administrations of
sales). This was done at the time of the reorganization, it was said,
to preserve the existing economic ties and to secure the uninterrupted
supply of materials to the economy during the early, transitional
years. In line with these objectives, it appears that the functions the
glavsbyts were to perform while part of Gosplan were identical to
those they performed when they were departments of the industrial
ministries:

The glavsbyts retained the right to give instructions (ukazaniia) to producing
enterprises, local sales offices and bases, and other organizations on the procedure
and sequence of shipping products, to make changes in the assortment of funded
products and in the delivery plans of (centrally) planned products, to receive
from the enterprises and local sales offices accounts on the fulfillment of the
delivery plans of products to consumers.8

The mention here of the "right to give instructions" raises the im-
portant question of the extent of administrative powers given to
Gosplan under the reorganization. It is usually argued that Gosplan
was not given administrative powers over the economy and in this
respect is different from and weaker than the former industrial min-
istries. To a certain extent this is correct. However, the former
ministerial glavsbyts, when transferred to Gosplan, did retain their
administrative powers directly over their subordinate enterprises (and
this also is true of the sales administrations which succeeded them).
The role they played in the final stage of plan construction-the issu-
ing of detailed output assignments to the producing enterprises and
the setting of enterprise producer-consumer ties-has been preserved.
To this extent then, Gosp)an does possess some administrative powers.

In April 1958, at about the same time that the classifications of
centrally distributed industrial materials were changed, 9 the Gosplan
glavsbyts were reorganized into 10 main administrations for inter-
republican deliveries under Gosplan, each of which concerned itself
with a broad product sector.' 0 Their functions were limited to
planning the interrepublican deliveries of products, the exact list of
which was to be determined by Gosplan, and to supervising the fulfill-
ment of these deliveries by the sales organs of the union Republics.

From an unpublished study by Jerry Hough at the Russian Research Center, Harvard
University, 1960.

Committee 60. p. 34.
8 Gal'perin 57, p. 45.

9ee Levine 59, pp. 155-56. Under the new classification system, Gosplan is to plan
the distribution of and issue fondy for the acquisition of those products which are the
most important for the national economy, those which are in the most serious short
supply and those which are produced and used in several republics.

"0 The 10 main administrations for interrepublican deliveries cover the following sec-
tors: metals, electro-technical products and implements, machinery, lumber and construc-
tion materials, coal, petroleum products, heavy machinery, defense and radio-technical
products, raw materials for light industry, raw materials for the food processing industry
(Spravochnik II, pp. 289-290).

Subsequently their number was raised to 13 with the addition of main administrations
for chemicals, automotive and tractor products, and consumers goods. (Fasoliak 61,p. 16) Koldomasov 61, pp. 14-15, speaks of 14 such main administrations.

In addition, two further organizations have been added: Soiuzglavkomplekt and Soluzg-
lavkhimkomplekt, which are involved in planning the complete supply of materials and
equipment to factories that are being constructed or reconstructed-the first being con-
cerned with factories in leading branches in general, and the second with factories in
the chemical industry (Koldomasov 61, p. 15).
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While they were given the right to issue orders (as were also the
republican gosplans and sovnarkhozes) for the shipment of products,
within the bounds of the production and sales plans (which were to be
set in the "established manner") they were strictly forbidden from
giving instructions directly to enterprises for changes in production
plans. Furthermore, their network of local sales offices were given
to the republican councils of ministers and the latter were to decide
which of these should be under the jurisdiction of the republican
gosplans and which should be given to the sovnarkhozes.

The intent of the April 1958 decree evidently was to decrease the
power of Gosplan's former ministerial glavsbyts. But this decree was
followed in a fairly short time by one which restored much of their lost
power. In a decree issued in January 1959, it was stated that "the
distribution of orders for the manufacture of products * * * is ac-
complished in a centralized way" by the main administrations of inter-
republican deliveries "together with" the republican gosplans. More-
over, the decree takes pains to make it clear that the instructions of the
main administrations of interrepublican deliveries of Gosplan U.S.S.R.
are "obligatory for the supply and sales organs of the union repub-
lics.""'' Current writings on the subject describe the functions and
powers of the main administrations of interrepublican deliveries again
as being almost identical (mutatis mutandis) to those of the former
ministerial sales administrations. In fact one recent source has added
to their powers "the right to give orders to the republican supply and
sales organs on the timing of their shipments of products to users." 12

State comini'ttees
In addition to Gosplan's branch departments and main administra-

tions for interrepublican deliveries, another group of central organiza-
tions which perform some of the functions formerly perfomed by the
ministries is the group of state committees attached to the Council
of Ministers. These state committees-about a dozen in number-
are organized along branch of industry lines and are concerned with
the long-term planning of their respective branches, the development
of advanced technology, economic research, and the like. They do
not appear to have any operational powers.' 3

Republican gosplans
While Gosplan was being altered, the gosplans of the union re-

publics were being thoroughly revamped. The new organization of
industrial management along geographic lines required them to per-
form planning and coordinating functions they had not performed
before, functions similar to those performed by Gosplan U.S.S.R.
As a result, each republican gosplan has taken on the appearance of a
miniature (and in the case of some-the R.S.F.S.R. Gosplan, for
example-not so miniature Gosplan U.S.S.R. The republican gos-
plans now have summary and industrial departments, and main ad-
ministrations for supply and sales (glavsnabsbyts) organized by
product groups (coverage varies from republic to republic). These
glavsnabsbyts are to perform all the work connected with the con-
struction of the supply plans for the sovnarkhozes located within the

1 Spravochnik II, pp. 374-376.
12 Koldomasov 61, p. 15.
13 See Zakon, Akty I, pp. 65-87; Spravochnik III, p. 264; Nove 62, pp. 1, 15.
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republic, are to issue orders (nariady) for the production and distribu-
tion of those products produced and consumed within the given
republic, and are responsible in general for the construction and super-
vision of delivery plans of products which in the new classification
system come under the aegis of the individual Republics. 1 4

As with Gosplan U.S.S.R., the question of the "operational powers"
enjoyed by the republican gosplans is somewhat blurred by the power
given to the glavsnabsbyts to issue orders to subordinate enterprises
for the production and distribution of specific products. However,
this seems to be the sole operational power possessed by the republican
gosplans:

The republican gosplans do not possess powers to issue orders and interfere in
the administration of the economic regions. The gosplans must draft proposals
and submit them for consideration to the councils of ministers of the republics."-

All-republic sovnarkhozes
Soon after the introduction of the sovnarkhoz system, complaints

began to be heard about the administrative burden being placed upon
the councils of ministers in the large, multisovnarkhoz republics.
Since they were the only republican bodies with the authority to give
legal directives to the sovnarkhozes they were being overloaded with
the settling of day-to-day problems arising from intersovnarkhoz
relations. This situation was especially acute in the Russian Repub-
lic where there were 67 sovnarkhozes. Moreover, the republican
gosplans were also to some extent getting involved in operational work
concerned with the relations among the individual sovnarkhozes of
their republics and this detracted from their planning work. Pro-
posals were made that some independent organizations be set up to
take care of these administrative problems. In June and July of 1960,
all-republic sovnarkhozes were established in the Russian Republic,
the Ukraine, and Kazakhstan.' 6 The all-republic sovnarkhozes were
made directly subordinate to their respective republican councils of
ministers, the local sovnarkhozes were made subordinate to both their
republican council of ministers and their all-republic sovnarkhoz,
and the all-republic sovnarkhozes were given the administrative
power to suspend ordinances and regulations issued by the sovnark-
hozes subordinate to them.17 At first it appeared that the all-republic
sovnarkhozes would be concerned solely with operational matters.
The decree of the Party Central Committee and the Council of Min-
isters of the U.S.S.R., which recommended that they be established,
stated that they should "concentrate their attention on ensuring the
fulfillment of the national economic plans of the republic and the
coordination of the economic activity of the sovnarkhozes." But the
decree went on to say, "The range of questions which should be decided
by the [all-republic] sovnarkhozes is to be determined by the council
of ministers of the union Republic." '5 It seems that the councils of

14 See Koldomasov 59, pp. 58-59; Koldomasov 61, p. 16.
'- Frolov 58, p. 58.
1l Sovetskaia Rossila, June 19, 1960; Kazakhstanskala Pravda, June 24, 1960; Rabochaia

Gazeta, July 7, 1960. Also, Uzbekistan abolished its four Individual sovnarkhozes and
established in their place one sovnarkhoz for the entire Republic (Pravda Vostoka, July
2,1960).

17 Spravochnlk III, pp. 316-317. It Is interesting that as the situation now stands, only
the republican council of ministers has the legal right to revoke ordinances and regula-
tions of sovnarkhozes, while the all-republica sovnarkhoz and the Council of Ministers of
the U.S.S.R. can legally only suspend them (ibid.).

'8 Zakon. Akty I, pp. 34-35, 59.
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ministers decided to expand the scope of activity of the all-republic
sovnarkhozes into the field of planning. This was clearly so in the
Russian Republic, for in an article published in October 1960 it was
stated:

The formation of the All-Russian Sovnarkhoz undoubtedly will lead to changes
in the work of the RSFSR Gosplan on the construction of annual plans. It will
permit the decrease of the number of plan indicators confirmed by the RSFSR
Council of Ministers due to the transfer of part of these indicators to review
and confirmation by the All-Russian and local sovnarkhozes. * * * Insofar as
(poskol'ku) the function of materials supply will be carried out by the All-
Russian Sovnarkhoz it is expedient to include targets for the production of only
the most important items, without detailed breakdowns by types and sorts, in the
national economic plans confirmed by the RSFSR Council of Ministers. All
further detailing of the plan should be done by the respective organs of supply
and sale of the All-Russian Sovnarkhoz.'l

Another source, published in 1961, lists a number of functions to be
performed by the all-republic sovnarkhozes in the planning and
operation of the materials supply system. And it adds that to aid in
their performance of these tasks, the all-republic sovnarkhozes were
given the main administrations of supply and sales of individual
products which were formerly attached to the republican gosplans.
At the same time, the source lists a number of departments of con-
solidated balances and distribution plans as still being in the organiza-
tional structure of the republican gosplans.' Consequently, it may
be surmised, that the all-republic sovnarkhozes work primarily on the
supply problems of the individual industrial branches within each
republic, while the republican gosplans handle the problem of coordi-
nating the different branches. However, even if this is accepted
procedure, it does not answer all the questions of definition and dis-
tinction of duties among the republican councils of ministers, repub-
lican gosplans, and all-republic sovnarkhozes which can and did arise
as a result of the unusually vague instructions given by the govern-
ment when the all-republic sovnarkhozes were established. But more
about such matters below.
Territorial coordinating and planning councils

It was clear at the time of the reorganization that almost all of the
105 economic-administrative regions were not of sufficient size or scope
to be economically rational. Although there may have been some
immediate administrative advantages (and even more so, political
advantages) in the form taken by the economic regions, they were too
small for most economic purposes. The need then was to establish
some system whereby the activities and plans of the sovnarkhozes
lying within larger, economically more meaningful regions could be
coordinated.

For many years regional planning had been conducted in a vague
sort of way on the basis of 13 large or basic regions. In July of 1960
a plan was put forth which established 16 basic regions and called for
the setting up of councils to plan and coordinate the work of the
sovnarkhozes within these regions (or at least within 14 of them) .21
For a while it looked as if this plan would be put into immediate
operations. In the planning forms to be used for the construction of

Maevskii 60, p. 37.
2Fasoliak 61, pp. 15-17.
"CIA 61. p. 15,
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the 1961 plan (distributed in September 1960) there was a section
entitled "Basic Indicators by Economic Regions," and attached to the
forms was an appendix on the new set of 16 large economic regions.22
Furthermore, when the structural frame of the Russian Republic
Sovnarkhoz was announced in October 1960, it included 10 regional
sections which presumably corresponded to the regions in the new
scheme.23 But talk of the scheme then languished and it was not until
May 1961 that it was announced that the plan, in a slightly modified
form, was being put into operation. In the modified version, 17 large
economic regions were established, with Byelorussia and Moldavia
being separated from the rest and remaining as individual economic
administrative regions. There were 10 regions in the RSFSR, each
containing from 5 to 12 sovnarkhozes; 3 in the Ukraine, each con-
taining from 3 to 6 sovnarkhozes; one in Kazakhstan, containing 9
sovnarkhozes; one covering the 3 sovnarkhozes in the 3 Baltic Re-
publics; one covering the 3 sovarnkhozes in the 3 Transcaucasian
Republics; and one covering the 4 sovnarkhozes in the 4 central
Asian Republics. Each of the regions is to have a coordinating and
planning council, except for the Kazakhstan region, where the
Kazakhstan Gosplan is to be responsible for the planning and co-
ordinating work.2 4

The first sessions of the coordinating and planning councils in all
10 of the large economic regions of the RSFSR were held from Nov-
ember 1961 to January 1962.25 As with many first sessions, these ap-
pear to have been large, general meetings which serve as an intro-
duction to the real work which is to come. The major concern at
the sessions was the overall development of the economy of each re-
gion and in particular, "the introduction of specialization and co-
operation of production and improvements in interbranch and inter-
regional ties." 26 Full-time vice chairmen were appointed (and con-
firmed by republican party organs) for all 10 coordinating and plan-
ning councils, and a total membership of 740 for the regional coun-
cils in the RSFSR was approved, to include secretaries of prov-
ince and territory party committees, regional government officials
chairmen of sovnarkhozes and planning commissions, directors, chief
engineers, and designers of major enterprises and institutes, and sci-
entists and other specialists.

The sovnarkhozes
The sovnarkhoz is the organizational body which directly adminis-

ters the enterprises, lying within a given economic region, in all eco-
nomic matters including short-term planning.27 The sovnarkhoz
itself is a council consisting of a chairman, deputy chairman, and
other members. It is served by a set of functional departments and
a set of branch administrations. Among the functional departments

22 Kotov 60, p. 25.
23 CIA 61, p. 13.
2 Ekonomicheskaia Gazeta, May 28, 1961; CD/SP, XIII: 41, pp. 16-17; CIA-61, pp.

15-16.
2 This paragraph is based upon the artcle by P. Lomako in Pravda, Feb. 23, 1962, as It

appears in CD/SP, XIV: 8, pp. 23-24.
26 Ibid.
27 Not all enterprises come under the jurisdiction of the sovarkhozes-some are under

the remaining ministries and some are under local governmental bodies. A 1961 source
states that the sovnarkhozes account for three quarters of total Industrial output, and
this includes either all or at least the predominant part of each major industrial product
(Koldomasov 61, p. 13).

92043-63-12
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normally there is a planning department and one concerned with
materials supply and sales. However, each branch administration
also has its own supply department. Although practice varies, it
appears that usually the supply departments of the branch adminis-
trations are the ones directly involved in the construction of the annual
plans, while the functional departments of supply and sales of the
sovnarkhozes are responsible for overall supervisory and coordination
work. 28

In a number of sovnarkhozes, the supply and sales administration
took over and consolidated the local supply offices, and then after the
decree of April 1958 also some of the local sales offices. These supply
and sales offices were operated as sales stores from which all the enter-
prises within the economic region could buy.29

Under the original regulations, the sovnarkhoz was given the right
to redistribute materials, fuels, machinery and equipment, from one
enterprise under its jurisdiction to another regardless of the branch
affiliations of these enterprises.3 0 In January, 1959, in one of the most
important changes in the powers of the sovnarkhoz to be made since the
reorganization, this right was revoked. 31 We will return to this matter
also in a moment.
Plan construction procedure

The process of annual plan construction has undergone repeated
alterations since the reorganization, and as a result it is not too clear
what the actual situation is today. Indeed, two 1961 books on supply
planning, submitted to the press less than a month apart, give some-
what conflicting descriptions of the prescribed sequence of plan con-
struction.32 Soviet economists are much concerned about this. A
member of the Ukrainian Gosplan recently attacked "the annual estab-
lishment of a special procedure and chronology for plan construc-
tion." 33 And the chairman of a sovnarkhoz complained that a set
schedule for plan construction has not been worked out yet, and he
added: "One gets the impression that we are in an 'interregnum.' 34

With this background in mind, let us try to construct what at best
will be an idealized picture of the current procedure of plan con-
struction. 3 5

At the time of the organization, one of the important changes
introduced was the initiation of annual plan construction at the enter-
prise itself on the basis of yearly subdivisions of the long-term (5- or
7-year) plan then in effect rather than having the planning process
begin with the sending down of control figures from above. This was
soon modified and control figures were reintroduced. At first they
were restricted to supply limits on about 150 major product groups
sent by Gosplan to the republican gosplans. But now it appears that

f See Shein 57, p. 10; Dzhavarov 59. For an example of a case where the functional
department of supply and sales of the sovnarkhoz (Zaporozhskil) itself performs the
planning functions, see Petushkov 60.

29 See, e.g., Frolov 58, p. 49; Kalinin 58, p. 46.
30 Direktivy IV, pp. 791, 796.
al Spravochnik Ii, p. 376.
an Koldomasov 61, pp. 29-38 and Fasoliak 61, pp. 35-41.
: Khiliuk 62,p. 45.
34 CD/SP, XIV: 14, p. 5.
5 The major sources for our description of the planning chronology are: Kolodomasov

59, p. 60; Evenko 59, pp. 68-70; Kolodomasov 61, pp. 29-38; Fasoliak 61, pp. 35-41; and
personal interviews at the Economics Research Institute of Gosplan U.S.S.R. and the
Moscow City Sovnarkhoz May and June 1959.
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the construction of control figures has taken on such importance that
it has led to the division of the planning process into two levels.

On the first level, Gosplan in conjunction with the republican gos-
plans, and on the basis of the long-term plan then in existence and
the performance of the economy since the beginning of the plan,
constructs material balances for 150-300 of the most important product
groups. Using these balances, Gosplan then puts together preliminary
output targets and supply limits addressed to the union republics
and all-union organizations (the remaining ministries and the state
committees). The balances, targets, and limits are reviewed and con-
firmed by the Council of Ministers of the U.S.S.R. and output and
supply control figures are then sent to the republics and all-union
organizations (approximately May 15-June 15 of the planning year).
The republics then allocate these control figures to the subordinate
sovnarkhozes and the sovnarkhozes to the subordinate enterprises.
This ends level one.

Level two begins with the stage wherein the plan makes its way
up from enterprise to sovnarkhoz, to all-republic sovnarkhoz (where
applicable), to republican gosplan, and then to Gosplan U.S.S.R.
(this is to be accomplished by August 1).

Gosplan U.S.S.R., as before, coordinates output plans and input re-
quests and constructs an annual output plan and an annual materials
supply plan in which it allocates fondy for about 800-1,000 materials,36
to the individual republics and all-union organizations. The Coun-
cil of Ministers confirms the distribution plans for only the most im-
portant products; the rest are confirmed by Gosplan itself. The
state plan is to be confirmed and the fo'ndy sent out between September
1 and 15.

The republican gosplans then distribute their allotted fondy among
their sovnarkhozes, and the sovnarkhozes among their subordinate
enterprises. The enterprises construct lists of detailed input require-
ments within the limits of the fondy allotted them. The specified
requisitions go up the line from sovnarkhoz to republican gosplan,
which sends them to the main administrations for interrepublican
deliveries of Gosplan U.S.S.R. This is to be done not later than
November 15. The main administrations of interrepublican deliveries
"with the participation" of the republican gosplans then work out
detailed output and delivery assignments for individual producing
enterprises and establish enterprise-to-enterprise supply ties. These
are embodied in a "plan for interrepublican deliveries and deliveries
for all-union needs." This plan is to be ready by December 1 and
orders for the delivery of products sent out so that the are received by
producing enterprises not later than December 15. These orders are

" This point has led to much confusion. The literature often states that on the order
of 12,000-14,000 items are distributed by Gosplan. This includes the items distributed
by the main administrations for interrepublican deliveries, formerly distributed by the
sales administrations of the ministries, which are not Included in the annual state plan
for the development of the national economy. The number of products worked on by the
industrial and coordinating departments of Gosplan is not clearly stated in the literature.
However, Karpov 58, p. 19 gives a figure of 1,000 and the writer was told by members of
Gosplan's Economic Research Institute in the spring of 1959 that for the 1960 plan
Gosplan was responsible for coordinating the output and distribution of 800 items (this
was the same year that Koldomasov 61, p. 24, states that 12,800 items were centrally
distributed). Moreover, another source, Ivanov 61, p. 78, states that Gosplan was sup-
posed to construct supply plans for 1961 again for about 12,800 items, but actually only
did it for 6,000 items. This looks suspiciously like the 1,000-odd "funded" Items and
5,000-odd "centrally planned" Items from the years circa 1955-58.
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then to serve as the basis for the conclusion of supply contracts signed
by producing and consuming enterprises. 37

It is interesting to compare the times allowed for the various steps
in the post- and pre-reorganization chronologies. Gosplan U.S.S.T.
has about a month and a half to work out a balanced plan; just
slightly less than before. But now a total time of 3 months instead
of the former 2 months is allowed for the distribution of fondy to the
enterprises, the construction, consolidation, and presentation to the
main administrations for interrepublican deliveries of specified, de-
tailed requisitions and the assignment of output and delivery plans
to the enterprises. One possible explanation for this is that it is more
difficult for the republican gosplans to distribute its fondy than it
was for the branch ministries, because of the multibranch nature of
the economy of a republic. Another possible explanation is that it
is a recognition of the fact that not enough time was allowed in the
prereorganization system for the difficult and time-consuming work
involved in the final stage of plan construction.
Continuity of planning

Before leaving this question of the process of plan construction, a
few words should be said about recent proposals to improve the con-
tinuity of planning. At the time of the reorganization, and in-
creasingly so since, there has been talk about the artificial break in
the continuity of planning which was caused by the ways in which
calendar periods were used in planning. The following is typical:

Comrade N. S. Khrushchev has indicated many times that a serious defect in
planning is to be found in the situation whereby in going from one year to
another and from one five-year period to another, we begin planning from scratch,
as it were, whereas the processes of production and construction are continuous.8

In 1957, Khrushchev called for the establishment of a planning
procedure whereby the basic features of the plan for the following
year would already be known in the current year and the basic fea-
tures of the future 5-year plan, or at least of the early years, would
be known in the current 5-year plan.39 This was taken up in a decree
issued in December 1960. The decree instructed Gosekonomsovet,
Gosplan, and the republican councils of ministers to present (in a
month's time) suggestions for improving planning procedures, with
the aim that-
in drawing up annual plans, the principal targets of economic development for
the last year of the current 5-year period should simultaneously be drawn up so
as to have a continuously operating 5-year plan.40

a7 The emphasis DOW Is on the need for direct contracts and contract negotiation between
enterprises. This was stressed in Khrushchev's theses (Khrushchev 57, p. 11) and has
been stressed by all writers since. However, there have been numerous complaints that
the use of direct contracts is not sufficiently developed (see, e.g., Kulev 59, p. 27). One
source states that the predominant form of contract is still the indirect or "general"
contract, usually concluded between offices of the supply and sales administrations of the
republican gosplans or of the sovnarkhozes (Khalfina 59, pp. 73, 75; see also Baranov 59,
p. 41).

S$ Pianovoe Khozialstvo, 1961:5, p. 39. This phrase: "from scratch, as it were" (Kok
by zanovo) is repeated practically every time the subject is mentioned-ito the point where
It appears it Is almost official Moscowese.

89 Ibid., p. 40
40 Spravochnik, III, pp. 324-325. This means that when drawing up the plan for 1963,

the principal targets for 1967 should also be drawn up.
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In March 1961 a conference on planning methodology was held
under the auspices of Gosplan. The conference recommended the
following system of plans to achieve continuity in planning: 41

1. General long-range plans of 15-20 years with subdivisions
by 5-year periods;

2. Long-term 5-year plans with annual subdivisions;
3. Continuously operating 5-year plans;
4. Annual plans with control figures for the following year.

The last recommendation is to be accomplished in the following
manner:

On the basis of the 5-year plan, annual plans covering the entire range of indi-
cators will be constructed each year at all levels of planning. Simultaneously,
control figures covering volume of output of basic products, capital investment,
and the introduction of new productive capacities will be established for the
following year. The annual plans and control figures will be confirmed and
brought down to the level of the enterprises in the established manner.'

The construction of these control figures makes it possible to alter
the chronology of plan construction, once again starting the process
at the enterprise level:

The enterprises on the basis of the control figures and new possibilities which
have developed will present their projects of the annual plans and control figures
to the sovnarkhozes and local planning organs, which will consolidate them and
bring them to the attention of the republican gosplans.'

The recommendations of the conference have not as yet been carried
out.4 4 It is to be expected that the discussions will continue, for many
points remain unsettled. For example, the difficulties of constructing,
every year, meaningful continuously operating 5-year plans, and the
unclear relationship between these continuously operating 5-year
plans and the "normal" 5-year plan.

PROBLEMS

This is not the place to attempt an exhaustive analysis of the effects
of the reorganization and the numerous changes since then on Soviet
planning. But perhaps a few words can be said especially in regard
to the planning of material supplies.

A number of the improvements hoped for have, in varying degrees,
been achieved. Yet the achievement of these improvements has not
been uniform in all economic regions. In many instances, some re-
gions have achieved improvements, while other have either not im-
proved or have even retrogressed.

One of the improvements mentioned most frequently is the closer
connections the enterprises now have with their immediate superiors.
Formerly, these superiors (in the branch glavk) were usually located
in Moscow, but they are now in the given economic region, and thus
the myriad decisions which have to be made at this level during the
construction of the plan can be made much more easily and quickly
than before.

41 Planovoe Khozlaistvo, 1961 :5, p. 40. This Issue of Planovoe Khozaiafsto contains
48 pages on the conference, including 2 papers: 14 pages of summaries of discussions; and
10 pages of the formal recommendations of the conference.

42 Ibid.
43 Ibid.
" see Ehtluik 62, pp. 48-47.
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There have been some reports of more rational supply lines being
established, both in the matter of assigning closer suppliers to con-
suming enterprises and in the matter of reducing the number of dif-
ferent suppliers serving a single consumer. On balance there seems
to have been an improvement in specialization and cooperation in the
supply of parts and semifabricates. But also claims are heard that
there is not enough specialization, that prereorganization irrational
cooperative ties are maintained, or, on the other hand, that there is too
much specialization.

Certain improvements have been achieved in the maneuvering of
materials within an economic region. In a number of sovnarkhozes,
the former local supply bases have been consolidated and transformed
into local stores specializing in a given type of material and serving
the needs of all the enterprises in the region. This has resulted in
more efficient selling and warehousing operation (economies of scale)
and better use of transportation facilities. However, there are also
complaints that the development of consolidated local supply stores
is not moving ahead rapidly enough and as a result enterprises are
still inflating their orders in order to get direct (transit) deliveries.

Perhaps 5 years is too short a time in which to expect the eradica-
tion of many of the major weaknesses of short-term planning. Never-
theless, it is noteworthy how many of these shortcomings continue
in the postreorganization period. Complaints about unrealistic,
excessively tight plans are still heard; the annual plan is still com-
pleted after the beginning of the planned year; and charges of ex-
cessive centralization, bureaucratic duplication, and departmentalism
are still made. Let us look further into these last three.

1. Excessive centralization.-Despite the fact that the eradication
of the excessive centralization of planning was one of the primary
aims of the reorganization, it appears that some of the most essential
features of this excessive centralization have not only remained but
in some ways have even been intensified. All of the central supply
planning work is now concentrated in the U.S.S.R. Gosplan. It is
not only responsible for the construction of the state plan and state
supply plan but also, through its main administrations for inter-
republican deliveries, for the assignment of detailed production and
delivery orders directly to the producing enterprises. Due to the
consolidation of all this work within its domain, Gosplan now issues,
or at least is supposed to issue, specific delivery orders covering 12,000
to 14,000 different products.

Gosplan's main administrations for interrepublican deliveries, as
we have said, possess the same powers to issue obligatory orders as
those which were possessed by the former ministerial glavsbyts.
Moreover, it seems that their title is a misnomer, for they give orders
directly to enterprises when both producing and consuming enterprise
are within the same republic and even when they are under the same
sovnarkhoz. In addition to possessing the same powers as the former
ministerial glavsbyts, they operate in the same overly centralized
manner. A recent Soviet source charges that "All questions con-
nected with the delivery of metal are decided not at the enterprise and
republic sales organs but at the Union Main Sales Administration for
Metals." 45 Another states that-

fs See Popov 60.
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The union main sales administrations and in particular the Union Main Sales
Administration for Heavy Machinery [think they have] the exclusive right to give
assignments to factories. They send their orders directly to the producing enter-
prise. In view of this, the directors of enterprises began more and more fre-
quently to turn to the union main sales administrations for decisions on current
problems of production and delivery of equipment * * * It developed that the
orders of the union main sales administrations have become some sort of fetish
which has fettered the initiative and operational possibilities of the republican
organs.'

As a result of this excessive centralization and also because of the
cumbersomeness and confusion of the present administrative orga-
nization of supply planning (which we will describe in a moment)
there are still such manifestations of bad planning as the lack of
coordination between an enterprise's supply plan and its output plan,
and the lack of coordination between its delivery assignments and its
output assignments. Furthermore, these discrepancies are again in-
tensified by numerous changes in the plans made during the year.47

And there are still complaints about irrationally long transportation
hauls and irrationally large numbers of different suppliers serving
individual consumers. 4 8 A clear manifestation of this excess central-
ization and confused administration is the return of the tolkach (the
"expediter"). In fact, it seems that not only is he back, but he is
back in perhaps greater numbers than before.4 9

2. Bureaucratic duplication.-The reorganization was supposed to
simplify the organization of planning. But the daily press is filled
with articles attacking the postreorganization cumbersome planning
bureaucracy. One illustration of one aspect of this is the case of a
machine-building enterprise which formerly received detailed produc-
tion and delivery assignments from a single glavsbyt (that of its own
ministry) ; now it receives orders from five different sales administra-
tions of the U.S.S.R. Gosplan. 50

Another problem is the attenuation of the planning bureaucracy,
the duplication of functions between different organs and the confusion
which results. For example, it is still not completely clear what the
differentiation in function is supposed to be between the main adminis-
tration of interrepublican deliveries of Gosplan U.S.S.R. and the main
supply and sales administrations of the republican gosplans. At first
it was thought that the latter would do most of the planning work for
both supply and sales, but then it became clear that the more central-
ized Gosplan U.S.S.R. administrations were better equipped to distrib-
ute directly the products of national economic importance.," And now
with the erection of all-republic sovnarkhozes, the confusion has grown
even worse (this is particularly true in the RSFSR) .52

Finally, there is duplication of functions at the sovnarkhoz level
itself. arlier we showed that the sovnarkhoz has a set of supply
departments, each one of which is attached to a corresponding branch
administration of the sovnarkhoz. In addition there is a functional
administration of the sovnarkhoz responsible for supply and sales.

40 Goltvianskii 60.
4" See, e.g., Frolov 58, p. 56; Kalinin 58, pp. 43-44; Planovoe Khoziaistvo, 1961: 5, p. 46;

Gal'erAn 62, PP. 70-71.
48lokshin 60, p. 22.
49 "When the sovnarkhozes were formed, the 'scavengers' disappeared, but they came to

life again, this time in the corridors of Gosplan" (Agranovksii 60).
5Nlikoiaev 58. A number of such examples are cited in Nove 62, pp. 2-7.
51 See Lokshin 60. p. 16: and CD/SP. XIII :14, p. 20.
U See e.g., CD/SP, XIV: 14; CD/SP, XIV: 51, pp. 21-22; and Nove 62, pp. 8-9.
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It is not clear whether the branch supply departments are to adminis-
ter the supply of firms within each branch or whether the sovnarkhoz
supply administration is to organize the supply of all the firms within
the sovnarkhoz. In the beginning it was usual for the branch depart-
ments to organize the work, but there is now a lively debate in progress
over who should prevail. Some argue that the overall sovnarkhoz
supply administration should handle the supply of the entire sov-
narkhoz and they point to some sovinarkhozes that have recently
abolished the branch supply departments and have, as a result, im-
proved their supply planning and operation.53 Others argue that this
should not be done because the economic region is a multibranch unit
and each branch has its own peculiarities.M

This raises the general problem which lies at the bottom of much
of the confusion, namely, the conflict between the idea of branch line
command and territorial line command. In the administrative or-
ganization of supply planning, this conflict manifests itself in the
choice between organizing supply planning along branch lines, that is,
having a single department plan the supply of all the different inputs
which are used by the enterprises producing a given type of output
product; or organizing supply along a territorial principle, that is,
treating the entire industry of the region as one "enterprise" and
having the supply administration broken down by input product,
each subdepartment in charge of the supply of a given input product
to all the units of the territorial "enterprise."

The choice for the whole planning hierarchy is not an either-or
proposition, but the question of what is the best combination of the
two. At the top planning level it is necessary that some planning
body be responsible for the development of a given branch. The orig-
inal aim of the reorganization was to have Gosplan U.S.S.R. do this
at the top level, but to have the actual administration of the enterprise
run on the territorial principle. In line with this idea, as we have al-
ready shown, the branch departments of Gosplan U.S.S.R. were
strengthened and Gosplan was given the former ministerial glavsbyts.
Yet it is evident that many Soviet economists were still worried about
"the danger of weakening the centralized direction and administra-
tion of individual branches of industry."55 This was one of the
points of contention at the February 1957 Plenum of the Central
Committee of the party which discussed the reorganization prior to
the issuance of Khrushchev's Theses in March of that year. Those
who wanted stronger branch line command called either for the
setting up of special branch committees, with operational powers,
attached to the Council of Ministers or for the granting of opera-
tional powers to Gosplan.?' Both of these were refused. But as
time has passed? branch line command has been strengthened. This
is especially evident in the section of the decree of January 1959
which restricted the right of the sovnarkhoz to transfer materials
across branch lines. Under the ministerial system, there was a cen-
tral body (the ministry) responsible for the production of a given
products, say steel. If one steel plant proved incapable of fully

53 See Petushkov 60; and CD/SP, XIV: 14, p. 4.
54 See Perevolochanskil 60.
M Omarovskii 57, p. 78.
M Ibid. and Khrushchev 57, p. 9.
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utilizing materials allocated to it, then the ministry would try to shift
these "excess" materials to another steel plant so that the output plan
of steel would be fulfilled and thus the balances in the national eco-
nomic plan maintained. Under the sovnarkhoz system as originally
set up, the sovnarkhoz could shift the materials to a firm producing
something other than steel, thus endangering overall economic bal-
ances. When in January 1959 this right was revoked and the sovnark-
hoz forbidden to switch materials from one branch to another, cen-
tral branch direction of the economy was greatly increased.

Evidences of branch line direction in supply planning can also still
be seen in the operation of the main supply and sales administrations
of the republican gosplans and in the dominance of the branch supply
departments in most of the sovnarkhozes. Nevertheless, it seems to
be the feeling of most experts that both the sovnarkhozes and the
republican gosplans should be organized on territorial lines, and only
Gosplan U.S.S.R. should be engaged in branch line planning.57 If
this is to be done, one problem is the construction of effective indi-
cators for determining the output mix of the republican and sovnark-
hoz "enterprise," so that the priorities to guide input flows into dif-
ferent branches can be determined.

Undoubtedly we will see a continuing struggle between the branch
line responsibilities of Gosplan U.S.S.R. and the territorial responsi-
bilities of the republics and sovnarkhozes. If both sides acquire
some sort of parity of power, the resulting system of checks and bal-
ances might not be wholly ineffective.

3. Departmentalism,.-Also of fundamental importance here is the
problem of "departmentalism"-the pursuance by planners of their
own "narrow"~ interests. This manifests itself in the postreorganiza-
tion period in both old forms and new. As far as the old form is
concerned, there is much evidence that the main administrations of
interrepublican deliveries of Gosplan have the same one-sided set
of objectives that they had when they were the ministerial glavsbyts,
i.e., they are concerned mainly with the production problems of the
producers rather than with the interests of the consumers. This leads
to the same sort of problems as before: irrational arrays of suppliers
for a given consuming enterprise, frequent changes of suppliers even
from quarter to quarter within the year, unnecessarily long transport
hauls, impeding of technological progress, etc. Moreover, under the
new conditions, the efect of this one-sided concern may be even greater
than before, because now the consuming enterprise does not have a
clear high-level defender of its interests to counterbalance the domi-
nant market power of the sellers.5 8

The new form of departmentalism is the now much discussed
"localism." The problem of localism was clearly recognized from
the beginning and was discussed at some length in Khrushchev's
Theses. Since it is in the nature of the Soviet system for there to

57 Iulev 59, p. 24 ; Novikov 58; and Snegov 59.
' "One of the most difficult questions in the field of supply is now the consuming enter-

prise's lack of its own central organ to defend its interests. Formerly, the enterprisewhen its supply was interrupted would most frequently turn to the glavsnab of its
ministry or to the local office of the glavsnab located in the region of the supplier. Now,
the enterprise has no such representatives either in the center or in the regions of the
suppliers. Undoubtedly this is one of the reasons why we still see such things as thejourneyings of all sorts of "tolkachi," the shipment of products by airplane and In great
haste, the sending of trucks hundreds of kilometers for goods, etc." (Lokshin 60, p. 19.)
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be a positive correlation between problems discussed in high circles

and subsequent "discoveries" of their manifestations in practice, it

would be wise not to exaggerate the prevalence of localist tenden-

cies. However, to deny its existence would also be a mistake.
The protective "family circle" now includes the enterprise and its

sovnarkhoz and often also its republican gosplan. 59 Enterprises use

many different methods in their efforts to improve the performance
of their own economic region. For example, in one case an enter-

prise adapted its product mix to the specific needs of its own economic
region and was thus able to fulfill its output plan, but to the detri-

ment of consumers in other regions. 6 0 In another, an enterprise

illegally distributed most of its output of funded goods (presumably
locally) rather than turn it over to the central sales administration
for distribution to the economy at large. 6 ' One frequent complaint
concerns the attempt by the sovnarkhoz to make its economic region

more self-sufficient by setting up uneconomical enterprises to produce
materials needed within the region. The most common complaint
of course is that enterprises try to fulfill intrasovnarkhoz delivery
plans before fulfilling their intersovnarkhoz delivery plans. 62

There have been a number of attempts to counteract localist tend-

encies and to improve intersovnarkhoz coordination and control.

First, there was the decree of April 24, 1958, which declared the fail-
ure to fulfill intersovnarkhoz deliveries to be a flagrant violation of

state discipline and made directors and other officials of enterprises
and sovnarkhozes personally responsible for such violations and liable
to fines and in cases of repeated violation, criminal prosecution.6 '

Secondly, there was the establishing of the all-republic sovnarkhozes.
And thirdly, there was the new scheme of large economic regions and

their coordinating and planning councils.

CONCLUSIONS

One conclusion from this brief survey which is hard to avoid is

that Soviet planners are likely to maintain and even intensify their
program of modifying and changing various aspects of their planning
system. A glance at the present state of research and discussion
(and may we say ferment) in Soviet economic and planning circles will

readily confirm this belief. Many of the topics currently being dis-

cussed are pertinent to the matters covered in this paper. The de-
bate over "success criteria" pertains to the search for safety and the
desire for low plans. The veritable flood of activity in the develop-
ment of mathematical methods (particularly input-output and linear
programing) pertains to Gosplan's ability to construct balanced and

9 One source complains about the sovnarkhozes "intentionally" allowing the use of

excessive norms in the construction of zaiavki (Safarian 59). Another accuses both
sovnarkhozes and republican gosplans of changing the plans of enterprises, at the end of

the planned period, so as to have as many enterprises as possible within their areas "ful-
fill" their plans (Sovetskaia Kirgiza, Jan. 14, 1959, p. 3.

60Bakinskii Rabochii, Nov. 17, 1959, p. 2.
el Zaria Vostok, Jan. 20, 1960, p. 3.
es See, e.g., Lokshin 60, pp. 22-23 and CD: SP, XIII; 36, p. 29. However, there is some

evidence that this manifestation of localism is being somewhat overplayed. Data, pre-

sented in Planovoe Khoziaistvo, 1959: 10, pp. 9-11, show that in the first half of 1959, at

least, the overall plans for cooperative deliveries of castings, forgings, and stampings
were overfulfilled, and intersovnarkhoz deliveries were overfulfilled to a greater extent

than intrasovnarkhoz deliveries. There were, of course, some sovnarkhozes which failed
to fulfill these plans.

es See CD/SP, X : 20, pp. 18, 41.
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efficient plans. The development of computer data processing tech-
niques is relevant and useful in both the possible further centraliza-
tion and decentralization of the planning system as is the recent
growth of amalgamated "firms" in various industries. And clearly the
continuing discussions of price policy are essential to any plans for
decentralization of decisionmaking.

The keynote today in Soviet economic circles is experimentation.
We should have every expectation that changes in Soviet planning
methods will continue apace. And it would be prudent to expect
some of them to result in improvements in the planning system.

ADDENDUM

As this article goes to press (November 29, 1962), details of the
changes in the planning system, announced at the just-concluded Cen-
tral Committee Plenum, are beginning to reach us. From very pre-
liminary reports in the American press, it would appear that the
following are the major changes pertinent to our study: the consolida-
tion of the existing 101 economic-administrative regions into 40 re-
gions; the transformation of Gosplan and Gosekonomsovet into
perhap one organization with a decreased role in the construction of
the annual plan and an increase in the role of the republican gosplans
in this process; and the erection of a new central organization (or
the resurrection of a very old one) -an All-Union Council of the
National Economy.

The purpose of the first change is clear-an attempt to make the
economic region of more rational economic size. The second change
seems to portend a certain amount of decentralization to the republics
in the process of short term plan construction. But the third change
seems to portend increased centralization in this process. This seem-
ing paradox can perhaps be explained in terms of the analysis pre-
sented above: the struggle between the branch line responsibilities of
the center and the territorial line responsibilities of the republics.

The key change appears to be the third. The erection of an All-
Union Council of the National Economy, especially in light of the
fact that it is to be headed by the former Chairman of Gosplan, could
very well mean an important increase in centralized direction through
a significant reassertion of branch line command. The industrial de-
partments of this Council having (as yet unclear) administrative and
planning powers might take on much of the appearance of the former
ministries. It goes without saying, of course, that it is too early to
tell.

The writer would have preferred it if the Russians had waited a
little while longer before making such major changes in the planning
system. It is never pleasant to have one's product somewhat dated
before it is even produced. The writer hopes, however, that the
analysis he has presented here may prove helpful in gaining an
understanding of the current changes.
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