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During the period of the First and Second
Five-Year Plans, 1928-37, Soviet economic
planners decided to de-emphasize the
industrial growth of the Ukraine and other
western regions in favor of the all-out
industrialization of a few undeveloped areas
in the east, beyond the Ural Mountains. The
repercussions of this decision have strongly
influenced the course of economic
development in individual regions and in the
USSR as a whole ever since, and will
continue to influence it for decades to come.
In this study all relevant economic and
noneconomic factors responsible for this
decision are examined and the decision’s
consequences are analyzed. The Ukrainian
SSR, one of the best developed of the
western regions, serves as an example for the
examination of Soviet location theory in
regard to the entire industry as well as to its
individual branches, and of location practice
during this period. Using extensive data,

(continued on back flap)



LOCATION PROBLEMS
IN SOVIET INDUSTRY
BEFORE WORLD WAR I1

THE CASE OF THE UKRAINE

by I. S. Koropecky;j

The University of North Carolina Press

Chapel Hill



.

Copyright © 1965, 1971 by The University of North Carolina Press
All rights reserved
Manufactured in the United States of America

ISBN 0-8078-1149-1
Library of Congress Catalog Card Number 16-109457



To Roman and Sophia



ACKNOWLEDGMENTS

I wish to express my gratitude to Alexander Erlich for his generous
help during my work on earlier drafts of this study. Many thanks
are also due to Vladimir N. Bandera, Harold Barger, Vsevolod
Holubnychy, Holland Hunter, Stephen Spiegelglas, and Nestor
E. Terleckyj for reading parts of the manuscript and offering helpful
comments. Also, I wish to thank the School of Business Adminis-
tration, Temple University, for financial assistance which permitted
me to complete the study. Most of all, however, I am grateful to my
wife Natalia for her unstinting encouragement and support.

Parts of the material in Chapter 2, Chapters 4 and 5, and Appendix
A have appeared in The Annals of the Ukrainian Academy of Arts
and Sciences, Vol. XI, nos. 1-2; Soviet Studies, Vol. XIX, nos. 1 and 2;
and Economic and Business Bulletin Vol. XVIII, no. 2, respectively.
Permission to publish these excerpts is also acknowledged.

[vii]






CONTENTS

PART I. LOCATION PROBLEMS OF UKRAINIAN INDUSTRY

1. INTRODUCTION 3

STRUCTURAL CHANGES IN UKRAINIAN INDUSTRY 13
EFFICIENCY OF INVESTMENT DISTRIBUTION 29

SOVIET LOCATION THEORY 51

SOVIET LOCATION POLICY 63

N » AW N

SUMMARY AND CONCLUSIONS 81

PART Il. LOCATION PROBLEMS OF SPECIFIC INDUSTRIES

7. THE IRON-AND-STEEL INDUSTRY 91
8. THE COAL INDUSTRY 103
9. THE ELECTRIC POWER INDUSTRY 117

10. THE MACHINE-BUILDING AND METALWORKING INDUSTRY 125

11. THE CHEMICAL INDUSTRY 135

[ix]



(x) CONTENTS

12. THE FOOD INDUSTRY 143
13. LIGHT INDUSTRY 157

14. OTHER INDUSTRIES 169

Appendix A. Derivation of the Output Index for Ukrainian Industry 175

Appendix B. Donbas Versus the Ural-Kuznetsk Combine 193

Publications Cited 201
Index 211



TABLES

2.1

2.2

3.1

3.2

33

5.1

6.1

7.1

Investment in All National Economy and Industry of State
and Cooperative Enterprises (without Kolkhoz) in the Ukraine
and the USSR During the First and Second Five-Year Plans
(1955 prices)

Productive Fixed Capital of Large-Scale Industry by Branches
in the Ukraine and the USSR on Benchmark Dates

Aggregation of Percentages of the Ukraine’s Capital-Output
Ratios of USSR Ratios by Industrial Branches

Employment in the Industry of the Ukraine and the USSR
in Selected Years

Annual Rates of Change of Output, Fixed Capital, Employment,
and Implied Efficiency in the Industry of the Ukraine and the
USSR Between 1928 and 1937 (per cent)

Population, Investment, Employment, and Output of Industry
by Union Republics of the USSR for Selected Years (per cent)

Incremental Capital-Output Ratios and Increases in Fixed
Capital of the Ukraine Relative to the USSR by Industrial
Branches Between 1928 and 1937

Number and Capacity of Blast Furnaces and Open-Hearth

16

22-23

35

39

50

76

83

(xi]



[ xii) TABLES

Furnaces on Benchmark Dates and Their Introduction During
the First and Second Five-Year Plans in the Ukraine and the

USSR 97
7.2 Efficiency of Blast and Open-Hearth Furnaces in the Ukraine

and in the USSR for Benchmark Years 100
8.1 Distribution of Donbas Coal Consumers by Regions of the

USSR for Selected Years (per cent) 106
8.2 Distribution of Coal Output by Regions for the USSR and Its

Growth Between Benchmark Years (per cent) 108
8.3 Monthly Coal Output per Worker by Regions of the USSR

for Benchmark Years 112
10.1 Price Indexes of Machine Building in the USSR and Ukrainian

Shares for Selected Products for Selected Years 132

12.1 Fixed Capital and Gross Output of the Ukrainian Large-Scale
Food Industry by Its Particular Branches for Benchmark Years 146

12.2 Indexes of Population, Fixed Capital, Output, and Output
Per Capita of the Large-Scale Food Industry in the Ukraine
and the USSR and the Ukrainian Shares for Benchmark Years 148

12.3 Capital-Output Ratios in the Large-Scale Food Industry by
the Main Branches for the Ukraine and the USSR Between
Benchmark Years 151

13.1 Share of the Ukraine in Stock of Horses, Cattle, Pigs, Sheep
and Goats in the Total for the USSR for Benchmark Years

(per cent) 161
13.2 Fixed Capital and Output of Ukrainian Large-Scale Light
Industry by Particular Branches for Benchmark Years 162

13.3 Capital-Output Ratios in Large-Scale Light Industry by Particu-
lar Branches for the Ukraine and the USSR Between Benchmark
Years 164

13.4 Distribution of Population and of Textile-Spinning and Silk-
Weaving Capacities by Selected Regions of the USSR on Jan-
uary 1, 1939 (per ¢ent) 166

A.1 Physical Output Series of Selected Products of Ukrainian
Industry, Its Shares in USSR Output for Benchmark Years,
and Price Weights 176-77

A.2 Revised Output Indexes of Producers’ Goods Other than
Machinery in the Ukraine for 1937 (1928 =100) 180



TABLES [ xiii)

A.3 Output of Large-Scale Industry by Four Main Groups in the
Ukraine and the USSR for Benchmark Years and Ukrainian
Shares by These Components 182

A.4 Estimated Output of Three Industrial Groups in the USSR and
in the Ukraine for 1928 and 1937 (millions of 1950 rubles) 183

A.5 Derivation of Weights for the Output Index, Using Industrial

Payroll in the Ukraine in 1950 as a Base 184
A.6 Official and Revised Indexes of Industrial Output in the Ukraine
and in the USSR for 1937 (1928 =100) 186

B.1 The Cost of Production of One Ton of Pig Iron by Regions in
1928 195






PART 1

LOCATION PROBLEMS
OF UKRAINIAN INDUSTRY



*



I.LINTRODUCTION

The economic development of the USSR, and its industry in particular,
is considered to be one of the most rapid that history has known.
Since this growth took place under conditions of central planning
and public ownership of the means of production, it became a subject
of numerous studies by Western economists. The studies were national
in scope. It is important to realize, however, that the USSR, being a
very large country, consists of many regions characterized by widely
different economic and natural conditions. Moreover, these regions
are inhabited by various nationalities, which differ in the levels of
their economic, political, and cultural development. According to the
official ideology, all these differences are to disappear under socialism
and all nationalities are to achieve equality. Thus, only regional
studies can demonstrate whether any progress has been made toward
bringing about greater economic equality and, as a result, greater
political and cultural equality among the nationalities of the USSR.

This study will deal with an analysis of the industrial growth of the
Ukrainian Soviet Socialist Republic (subsequently called the Ukraine),
one of the most important regions of the USSR. The Ukraine is well
suited for this kind of study because it can be considered a separate
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(4) LOCATION PROBLEMS OF UKRAINIAN INDUSTRY

region according to all tbree criteria used in the field of regional
economics:! (1) The Ukraine is a homogeneous entity in its ethno-
logical, historical, and cultural aspects. Its population and natural
resources facilitated an economic growth that was distinctly different
from that of the rest of prerevolutionary Russia. Subsequently, how-
ever, this growth pattern tended to disappear under central planning.
(2) Donbas, with its mineral resources, served as a center around
which the bulk of Ukrainian industry was developed. This fact
not only tended to determine the character of all its industry but
also influenced the entire economy of the Ukraine. (3) The Ukraine
is a constituent republic of the USSR, and as such it has always been
treated as a unit for the purpose of economic planning. This has re-
sulted in a supply of relevant statistics without which independent re-
search into the Ukrainian economy would be impossible. Finally,
although plans for the Ukraine are decided upon and prepared
centrally in Moscow, their execution is supervised in 1ts capital,
Kiev.?

The focus of this analysis is on industrial development because of
its importance for the growth of an entire economy.? Industrialization
means more than just the creation of new job opportunities with
higher productivity for the rural population; it also strongly influences
the growth of all economic sectors and contributes greatly to the pow-
er of the state. Furthermore, in the Soviet context, a high level of
industrialization i1s a prerequisite for the attainment of communism.
In turn, investment is of utmost importance for industrial growth
because, in contrast to other economic sectors, “‘it is reasonable to
think of the main requirement for an expansion of the output of many
types of manufacturing as being the provision of capital to build fac-
tories and equip them with machinery and working capital.”* There-

1. Meyer, 1963, p. 22. (Sources will be listed in the abbreviated form, indicating
only the surname of the autMor or the issuing organization and the year of publi-
cation. A full list of sources cited is provided at the end of this study.)

2. The geographic designations will be given in Ukrainian transliteration, ex-
cept a few that are well known in the West in their Russian transliteration, Kiev
being one example of the latter.

3. By Soviet definition, industry comprises manufacturing, mining, electric-
power generation, forestry, and fishing.

4. Reddaway, 1962, p. 40. In some other cases—for example, housing or in-
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fore, when the development of Ukrainian industry is studied, special
attention must be paid to Soviet investment policy.>

In regard to investment policy, each national economy must solve
the following three problems:® (1) What share of the national in-
come should be devoted to investment? (2) How should this invest-
ment be distributed among economic sectors and industrial branches?
(3) In what proportion should capital be combined with other re-
sources, notably with labor ? To these problems another may be added:
namely, if there is a choice of location, which alternative should be
selected for a given economic activity ? The efficiency of location de-
cisions, i.e., the choice of the most appropriate region of a given in-
dustrial enterprise in relation to the location of inputs and to the
markets for the products of this branch, has been especially vital in
a country the size of the USSR, where for each economic activity
many alternatives were, and are, available. The significance of proper
location decisions lies also in the fact that, in contrast to the first
three aspects of investment policy, which can be relatively easily
changed even within a short time, location decisions cannot. Thus,
location decisions once made remain influential for the future differ-
ential growth of individual regions and of the country as a whole. Fur-
thermore, they also are important for the attainment of some noneco-
nomic goals, such as strengthening the defense capacity of the country.’

ventories—investment is better regarded as a function of economic growth rather
than a condition of it. See Bauer and Yamey, 1957, p. 128.

S. Here, as throughout this entire study, the term ‘‘investment’’ refers to invest-
ment in fixed capital only.

6. Dobb, 1955, p. 260.

7. The importance of this problem was always realized and appreciated by Soviet
leaders and economists. For example, in 1930 Stalin expressed it in the following
way: ““However much we may develop our national economy, we cannot avoid
the question of how properly to distribute [geographically] industry.” See Stalin,
1955, p. 334. A Soviet authority on location theory and practice writes as follows:
“In our country many hundreds of enterprises, factories, electricity plants, and
new transport lines are built every year. The effectiveness of investment depends
largely on how they are distributed in economic regions and republics. Therefore,
the construction of each enterprise is preceded by considerable planning, and,
among other aspects, the choice of the most convenient region and site for a pro-
ject is considered on the basis of the socialist principles of distribution of pro-

ductive resources.” See Feigin, 1958, p. 204.



(6] LOCATION PROBLEMS OF UKRAINIAN INDUSTRY

Although the first three problems listed above exert an influence
on the growth of Ukrainian industry indirectly, the choice of location
— whether a given industrial branch should be developed in the
Ukraine or in some other region of the USSR — affects it, of course,
directly. Because the location problem is of basic importance for the
differential development of Ukrainian industry, the theory and prac-
tice of industrial location in the USSR must be analyzed here. Ob-
viously, all aspects of investment policy are interrelated and should
therefore be solved simultaneously.® For the purpose at hand, how-
ever, it can be realistically assumed that the distribution of national
income between consumption and investment, the allocation of in-
vestment among various economic sectors and industrial branches,
and the proportion between capital and labor have already been
decided upon centrally for the whole USSR. It is of interest then to
establish the criteria that were applied by the central planners to the
distribution of investment between the Ukraine and the rest of the
USSR. If these criteria were purely economic—if the output were to
be maximized—their application should have resulted in the produc-
tion of each commodity at the site and in the region where the combined
costs of production and transportation are the least for the national
economy. Specifically, the available funds were to be invested in the
Ukraine only if the desired commodity or a group of commodities
could be produced more cheaply there than in any other region of
the USSR and vice versa.

To test this proposition, one might hope to utilize an important
tool of regional studies—comparative cost analysis.? This approach
i1s not feasible in practice, however. The newly constructed plants
were producing thousands of different commodities, and in order
to apply this method, it would be necessary to compare the production
costs of each or at least of the most important ones in the Ukraine
with those in other regions of the USSR or the USSR as a whole.
Moreover, without extensive adjustments, the nature of the Soviet
price system would make the comparative cost analysis meaningless.

8. Cf. Dobb, 1955, p. 261.
9. Meyer, 1963, p. 31. For a discussion of the application of this method, see

Isard, 1960, pp. 233 ff.
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Instead, under the assumption that capital was the limiting factor
of the expansion of industrial output in the USSR in the early stages
of industrialization'® and that the supply of other resources could
have been easily adjusted to the increases of capital, the question may
be asked whether available investment was allocated to those regions
in which the resulting increase in output was the highest. Further-
more, a purely economic rationale would require that capital be
directed to such regions until, as a result of diminishing returns,
their output increases per unit of capital become equal to those in
other regions. A policy designed to equalize the marginal productivity
of capital by regions would maximize the total output of the USSR.

In order to test whether the output-maximizing approach was
actually applied to the distribution of investment between the Ukraine
and the rest of the USSR, a comparison of incremental capital-output
ratios (ICOR) between the industries of the Ukraine and the USSR
will be undertaken.'! It is of interest to do the same on the disag-
gregated level because the relationship between investment and the
increase in output of industry as a whole conceals many diverse
changes, adjustments, and adaptations for individual industrial
branches.!? The analysis of individual branches in the case of the
USSR is not only interesting but is also mandatory in view of the
fact that the objective of Soviet investment policy is not the maxi-
mization of national income in general—here, of industrial output
in general—but the maximization of output of a certain desired
structure.!® Therefore, the over-all efficiency of investment, as
measured by the ratio of the increase in fixed capital to the output
increase will here be determined (as a weighted average) by the
efficiency of investment in different branches. It may be stated at this

10. Kaplan, 1953, p. 67. It should be noted that some skills were as scarce as
was capital during this period.

11. Subsequently, many comparisons between the Ukraine and the USSR as a
whole will be undertaken. If not explicitly specified, the USSR data always include
the data for the Ukraine. Consequently, the difference between the two in any
comparison is always to some extent blunted. The comparison is further com-
plicated by the wide variation in the importance of the Ukraine to the USSR, de-
pending upon the particular comparison under investigation.

12. Bauer and Yamey, 1957, p. 131.

13. United Nations, 1965, chap. iv, p. 36.
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point that the makers of Soviet location policy had to meet not only
economic but also certain noneconomic goals, which require careful
analysis as well.

To sum up, the purpose of this study is to analyze the differential
development of Ukrainian industry as a whole and of its individual
branches. Since this development depended to a great degree on the
allocated investment by central planners in Moscow, it is necessary
to devote much attention to the theory and practice of industrial
locations in the USSR. As is well known, the Ukraine was more
industrialized than most regions of the country in the years before
World War II. The lessons learned from its development are useful
for understanding how Soviet planners approached the industrial
development of other advanced regions and perhaps also for un-
derstanding Soviet attitudes toward regional development in general.
Finally, it is hoped that this study will contribute to the clarification
of regional problems in other developing countries as well.

Among the problems outlined above, only Soviet location theory
and its application to certain economic sectors has received attention
in the West recently.!* In the USSR, with the revival of economics
in the fifties, a considerable number of works appeared on location
theory and practice in regard to the problems of the economy as a
whole and of individual industrial branches. Several of these works
are identified in the course of the present discussion. None of them,
however, deal explicitly with the application of location theory to
the differential development of Ukrainian industry.!® It is true that
many studies have been published in the USSR on the development
of Ukrainian industry; but none of them treat explicitly and critically
the basic problem of this study: the efficiency of geographic allocation
of investment in regard to Ukrainian industry.

This study covers the period of the First and Second Five-Year

14. Soviet location theory was analyzed in Chambre, 1959; Wiles, 1962, chap.
viii; and Koropeckyj, 1967. It was also discussed with specific reference to the
iron-and-steel industry, transportation policy, the construction of the Ural-Kuz-
netsk Combine, and the cement industry, respectively, in Clark, 1956; Hunter,
1957, Holzman, 1957; and Abouchar, 1967.

15. Of related interest are two works: Frank, 1957, which deals with changes in
the productivity of Ukrainian industry and agriculture, and Melnyk, 1965, which
analyzes capital formation in the Ukraine during the First Five-Year Plan.
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Plans. Because 1928 and 1937, the initial and terminal years of this
period, are the years for which the data are most complete and
comparable, they will serve as benchmark years.'¢ It can be assumed
that these years are representative, at least in regard to industrial
development, of the period, and the time span is long enough to
preclude the possibility that random variations in the growth of
fixed capital in the Ukraine and the USSR during the period dis-
cussed could obscure the real trend.!’

Several factors were responsible for the selection of this period,
the decisive one being its historical importance for the economic
development of the Ukraine and the USSR. The period 1928-37 was
characterized by tremendous investment activity and a correspondfng
expansion of industrial output. The repercussions of geographic
investment allocation made then were of utmost importance during
World War II, have strongly influenced the course of economic
development of individual regions and of the USSR as a whole
since then, and will continue to influence it for decades to come.
In fact, although this period appears to be relatively short, the ground-
work for the present geographic distribution of industry in the USSR
was laid then. Furthermore, the period between 1928 and 1937
fostered the economic dynamism associated with the socialist system
in the early stages of its development and thus deserves a thorough
analysis. Finally, despite its remoteness in time, it seems that the
study of location problems during the First and Second Five-Year
Plans still has some predictive value for the USSR, particularly in
view of the continuity of basically centralized decision-making and,
surprisingly enough, unchanged objectives,!® even though the tech-
niques of planning and its implementations have become more
sophisticated.

Nearly all the statistical data used in this study are taken from
Soviet sources, such as statistical yearbooks, books, monographs,

16. These two years are used as benchmark years in the most basic works on
Soviet economy; cf. Bergson, 1961.

17. The 1928 calendar year is used in official statistics interchangeably with the
1927/28 fiscal year. In this study the year will be consistently referred to as 1928.

18. Most of the location problems in the USSR, as discussed in this study for
the prewar period, still remain unsolved at the present time. See, for example,

Pervukhin, 1967.
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and articles. The more recent publications are presumably more
reliable than the earlier ones. All of them suffer from certain short-
comings, which have been widely discussed in the Western literature.
There is a consensus that data expressed in physical terms are prefer-
able to those in value terms. Both kinds are used in this study. In the
case of the latter, attempts have been made in many instances to
support them with information in physical terms, as is officially
recommended in the USSR.!° In some other cases, it was possible
to substitute adjusted estimates for official data. When unadjusted
ruble data had to be used, however, it was not because of interest
in their intrinsic value but because they enable the comparison of
certain aggregates between the Ukraine and the USSR. For this
reason, a crucial assumption must be made and consistently kept in
mind that if these data are deficient or biased in any respect, both
the Ukraine and the USSR are affected equally.

Statistical data in physical terms refer most often to the total
industry (large- and small-scale industries combined), while value
data refer to large-scale industry only.2? The following percentages
indicate that the importance of large-scale production in total industry
was so large, with perhaps the exception of consumer industries,
that the drawing of inferences on the basis of the large-scale for the
total industry is completely justified.??

Ukraine USSR

1927/28 84.8 85.0
1939 92.2 93.7

Moreover, as can be seen, the percentages are almost identical for

19. “Recommendations,” 1959, p. 87.

20. According to the official definition (TSUNKhU, 1936, p. 394), large-scale
industry is understood to include all enterprises employing fifteen persons (includ-
ing workers, apprentices, &nd minor service personnel) and using mechanized
equipment. In the absence of mechanized equipment, the employment of thirty
persons is required for inclusion in this category. These qualifications are modi-
fied in the case of power stations, brick kilns, glass factories, printing plants, tan-
neries, flour and grain mills, breweries, and soft-drink plants. Included without
regard to the number of empioyed are all mining and metallurgical enterprises
and also all enterprises formerly subject to the excise tax.

21. Vorob’ev, 1965, p. 140.
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the Ukraine and the USSR in both years, thus enabling a comparison
between the two on the basis of large-scale industry only. Although
these percentages refer only to output, it could be assumed that a
similar relationship between large-scale and all industries existed also
in the case of the other two important variables: employment and
fixed capital. In order to avoid unexplained changes in definitions
and methods in official statistics, an attempt was made to present
data from the same source for comparisons between the Ukraine
and the USSR, or between different years for either of the two in the
hope that at least an author or an editor would be consistent in his
handling of the statistics.??

One more factor in regard to statistical data should be mentioned.
The territorial coverage of data used here refers to the prewar bound-
aries of the Ukrainian SSR and of the USSR, which remained un-
changed during the period under discussion. However, the sources
published before World War II include in the Ukrainian data the
data for the Moldavian ASSR, which during this period was for
planning and administrative purposes a component part of Ukraine.
On the other hand, the sources published after 1954, the year of
incorporation of the Crimean oblast in the Ukraine, cite the Ukrainian
data inclusive of this oblast but exclusive of Moldavia for the prewar
period as well. Since in both Moldavia and Crimea industry was for
practical purposes nonexistent during this period, it is believed that
this inconsistency does not obscure the real picture of Ukrainian
industry.?3

Finally, there has been a common complaint among students of the
USSR economy about the insufficiency of statistical data. This
complaint applies a fortiori to the Ukrainian economy. Although the
economic development of the period under discussion is usually
considered to be relatively well documented, I had great difficulty in

22. For the Ukraine this method was more feasible because most of the Soviet
authors who discuss this period refer to Narodne hospodarstvo URSR, Statystychn yi
dovidnyk, Kiev, 1940. All my attempts to obtain this yearbook were unsuccessful.

23. For example, in 1934 Moldavia accounted for 0.4 per cent of fixed capital,
0.6 per cent of workers, and 0.6 per cent of gross output of total large-scale in-
dustry in the Ukraine, without Moldavia and the Crimea, in the prewar borders.
The respective percentages for the Crimea were: 3.0, 3.3, and 3.1. See TsUNKhU,
1936, pp. 58-59.
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compiling the statistics used here. Many limitations of this study
may be ascribed to the lack of necessary information, and for the
same reason many interesting possibilities remained unexplored.

The study consists of two parts and two appendixes. In addition
to this introduction, the five chapters of Part I deal with industry as
a whole. An analysis of the Ukrainian share of industrial investment
in the USSR is made in Chapter 2. The conclusion is reached that the
resulting structural changes in Ukrainian industry relative to industry
in the USSR can be accounted for by the planners’ preferences for
locations in other regions of the USSR over locations in the Ukraine.
The economic rationality of these decisions is investigated in Chapter 3
with the help of a comparison of ICORs for the entire industry and
for the weighted average of individual industrial branches between
the Ukraine and the USSR. There is no doubt that the ICOR was
lower in the Ukraine, and the rest of Chapter 3 is devoted to the
analysis of reasons for this phenomenon. The explanation of wbhy
the Ukraine did not receive its economically justifiable share of the
total industrial investment of the USSR must be sought in Soviet
location theory, which is discussed in Chapter 4. The analysis of
Soviet location policy in the next chapter shows defense considerations
to be of decisive importance. Mainly in the light of these considerations
can the shift of the center of gravity of Soviet industry from the west
to the east be understood. The summary and conclusions for Part I
are presented in Chapter 6.

All eight chapters of Part Il are devoted to an analysis of the most
important branches of industry. For each, the specific location theory
is discussed, and the respective ICORs of the Ukraine and the USSR
are compared. On this basis, a conclusion may be drawn concerning
whether the geographic distribution of investment for each branch
was economically justified during the period under discussion.

Appendix A presents a calculation of the output index of Ukrainian
industry, which is need¢d for an estimation of the ICOR, and Appendix
B summarizes the controversy of the late 1920’s of whether to expand
Donbas further or to construct the Ural-Kuznetsk Combine.



2. STRUCTURAL CHANGES
IN UKRAINIAN INDUSTRY

In December, 1922, the Ukraine was formally incorporated into the
newly created Union of Soviet Socialist Republics as a union republic.
Its government had extensive power in all the internal affairs of national
life. These powers have since, however, been gradually centralized
in the hands of the all-union government. By the end of the 1920’s
the Ukrainian government became no more than an administrative
arm of the central government, unable to formulate its own policies
and engaged in the execution of orders issued from above. A similar
situation existed in its economic life. Although the Ukraine organized
its own Supreme Soviet of National Economy, a Central Planning
Committee, and various economic ministries in the early 1920’s, all
these agencies were already at the time of the First Five-Year Plan
in fact only loyal branches of their respective central organs.

At the time of incorporation the. Ukraine was, and remains today
in terms of population, the largest republic next to the Russian
SFSR; the Ukraine contains slightly less than one-fifth of the total
population of the USSR. Before the Revolution the Ukraine produced
about one-fifth of the industrial output of Russia in the pre-World
War II borders of the USSR, specializing in such branches of heavy

(13)
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industry as coal mining and ferrous metallurgy and some food-
processing branches, notably sugar refining.! Its agricultural output
accounted for a little less than one-third of the total output of Czarist
Russia, mainly because of the renowned fertility of the Ukrainian soil.
During the Revolution and the following Civil War, the Ukrainian
economy, and its industry, in particular, were destroyed to a much
greater extent than those of other regions of the USSR. For example,
in 1921 the industrial output of the USSR was equal to 31 per cent of
its 1913 output,? while in 1921/22 the Ukraine produced only
12.9 per cent of its 1912 industrial output.® In 1928, however, when
the First Five-Year Plan was launched, both outputs already exceeded
their 1913 level, the USSR by 32 per cent and the Ukraine by 19 per
cent.* The growth of Ukrainian industry was impeded by the slow
recovery of its iron-and-steel industry and some branches of its light
industry. This period of reconstruction, referred to in the literature
as the New Economic Policy, ostensibly placed equal emphasis upon
the development of both producers’ and consumers’ goods industries.
In the Ukraine, however, it was already the tendency in the second
part of this period to devote more attention to producers’ goods
industries, industrial Group A in Soviet nomenclature. As a result,
the producers’ goods share in the total output of Ukrainian industry
increased from 36 to 42 per cent between 1913 and 1928, while the
share of consumers’ goods (Group B) declined, correspondingly,
from 64 to 58 per cent.’

In the middle and toward the end of the 1920’s, Soviet economists
were engaged in a lively debate over the future of the economy of
the USSR.® Despite their lack of agreement as to the means and the
tempo of the desired economic growth, they were in complete agree-
ment regarding the goal of Soviet economic development. All of
them were unanimous in the opinion that the USSR had to indus-
trialize in order to create the material base for socialism and eventually

\

1. Virnyk, 1967, pp. 40-41.

2. TsSU, 1964, p. 32.

3. Nesterenko, 1966, p. 62.

4. TsSU, 1964, p. 32; TsSU-Ukraine, 1957, p. 22.
5. TsSU-Ukraine, 1965, p. 54. -

6. See Erlich, 1960.
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communism. Industrialization was also necessary for a more practical
reason: to strengthen the defense capacity of the country in order to
counteract what the Soviet leaders believed to be a hostile capitalist
encirclement. The importance of the Ukraine in these plans was
very great, indeed, as can be seen in the following passage from the
First Five-Year Plan:

Three reasons in the final analysis are at present responsible for de-
termining the character of the development of the Ukrainian economy:
the presence of rich resources of coal and high-grade iron and manganese
ores, situated relatively close to each other, the existence of developed
industry based on these minerals, which possesses substantial fixed
capital and labor force, and, finally, market-type agriculture, which
serves as a basis for the processing industry and, as a result, makes
the Ukraine an export region . ... Considering the above favorable
conditions for the development of heavy industry, the Ukraine shall
be a crucially important base for our industrial policy in the near
future.’

The last sentence, to put it simply, indicates that Ukrainian heavy
industry was expected to supply the necessary inputs for industrial
investment projects to be constructed all over the USSR.®
Therefore, in order to facilitate the attainment of these goals, the
planners allocated to the Ukraine slightly more than one-fifth of the
total investment in USSR industry, as is shown in Table 2.1. This
was two percentage points higher than its share during the period
between the Revolution and the introduction of the First Five-Year
Plan.® Also, the Ukraine’s share in USSR investment was higher in
industry than in the national economy as a whole. As a result, in-
vestment in industry accounted for a higher share of all investment in

7. Gosplan, 1930, p. 119. .

8. Stalin expressed this in his speech at the Sixteenth Party Congress in the
following way: “At the present time the situation is such that our industry and
the whole national economy as well depend on the Ukrainian coal and iron-and-
steel base. Of course, without such a base, the industrialization of the country
would be unthinkable.” Kommunisticheskaia Partia, 1930, p. 42.

9. TsSU, 196l1a, pp. 60, 82.
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TABLE 2.1. Investment in All National Economy and Industry of State and
Cooperative Enterprises (without Kolkhoz) in the Ukraine and the USSR During

the First and Second Five-Year Plans (1955 prices)

Ukraine USSR Ukraine as
— ~~ ~1 Percentage
Millions | | ey | Millions | |ngex | of USSR
of Rubles of Rubles
A. Entire national economy
First Five-Year Plan 1243.1 100.0 6716 100.0 18.5
Second Five-Year Plan 2521.3 202.8 15170 2259 16.6
B. Industry
First Five-Year Plan 596.0 100.0 2897 100.0 20.6
Second Five-Year Plan 1178.4 197.7 6377 220.1 18.5
C. Industry as percentage of
entire national economy
First Five-Year Plan 47.9 43.1
Second Five-Year Plan 46.7 42.0

Sources: TsSU, 1961a, pp. 60, 82.

the Ukraine than in the USSR, as can be seen in Panel C of this table
During the Second Five-Year Plan, however, investment in the
entire economy of the Ukraine as well as in its industry grew at a
slower rate than in the USSR, with the result that the Ukrainian
shares declined in both by two percentage points, as compared with
the First Five-Year Plan. Despite the roughness of the underlying
data, the somewhat declining attention to the Ukraine in the prewar
industrialization of the USSR is thus evident.

These investments resulted in considerable increases in fixed capital
in industries of the Ukraine and the USSR. According to the official
statistics, the fixed capital increased in both more than 5.5 times
during the First and Setond Five-Year Plans (Table 2.2). [t is important
to note that the declining Ukrainian share in USSR investment
during the Second Five-Year Plan did not result in any noticeable
change in the Ukrainian share in fixed capital; the latter was equal
to 21.1 on October 1, 1928,~and to 20.7 on January 1, 1938. This
fact implies a higher ratio between the fixed capital introduced into
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operation and investment outlays in the Ukraine than in the USSR
during this period. It could have resulted from such factors as better
planning of investment, higher productivity of construction enter-
prises, more advanced economic development, and milder climate in
the former. Despite the almost identical growth of fixed capital in the
industries of the Ukraine and the USSR, it is of interest to inquire
whether any structural changes took place in Ukrainian industry.
An analysis of these changes will help to determine the factors res-
ponsible for the investment policy of the USSR in regard to the
Ukraine and will also help in the investigation of the economic
rationale of this policy.

The structural changes in the industry of a region relative to the
industry of the entire country can be shown through the changed share
of individual industrial branches of this region in the respective
branches of the entire country. The structural change can be demon-
strated not only in terms of fixed capital, but, most desirably, also in
terms of other main variables: output and employment. In regard to
output, the data expressed in current prices would be conceptually
most appropriate for the analysis of structural changes. For the
period under discussion, such data for individual branches of industry
are not available either for the USSR or the Ukraine. In this particular
case, however, even if they were available, they could not be used
for a meaningful comparison of the value of output at the beginning
and at the end of this period because of differential price increases,
resulting from the then-existing inflation, and the changing rate of
turnover taxes and subsidies for various products. In addition, these
prices do not include payments for such factors of production as
capital and land. Finally, the profit rate that is included was deter-
mined arbitrarily. The available data expressed in constant 1926/27
prices also cannot be used for this study. Because of changes in
scarcity relations that took place during this period of extraordinarily
rapid industrialization, these prices fail to reflect adequately the
changes in output. As such, they contain an upward bias, but to a
different degree, on the growth rate of industries in the Ukraine and
the USSR, primarily because of their changing product mix.'° Also,

10. For more on this, see Appendix A.
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these data refer to the gross output, and as such they can be affected
by changes in the vertical integration of industry.

The available employment data for individual branches of industry,
which are comparable for the Ukraine and the USSR, are also not
useful for the analysis of structural changes. They cover the period
between January 1, 1929, and January 1, 1936, which is only a part
of the period under discussion.'! In addition, they comprise only
the workers in large-scale industry,'? and, moreover, only about
two-thirds of them, namely, those who were registered by the labor
division of the contemporary Central Statistical Administration.'?

Of necessity, the present analysis must rest on the data for so-called
productive fixed capital. October 1, 1928, and January 1, 1938—the
beginning and end dates of the period under discussion—have been
chosen as benchmark dates. According to the Soviet definition,
productive fixed capital means the capital participating directly in
material production.'4 During the period under discussion, it was
usually subdivided into the following three broad groups: (1) buildings
and structures; (2) means of transportation; and (3) equipment and
machinery.!® The valuation of productive fixed capital in the USSR,
however, presents a number of difficulties. In order to understand
them, it is necessary first to describe briefly the Soviet practice of
fixed capital accounting during this period.

Because of differential price changes, the decline in the real cost
of production of the same assets, or of their close substitutes, resulting
from technological progress, technological obsolescence, and physical
wear and tear, Soviet planners periodically undertake an inventory

11. TsUNKhU, 1934, pp. 327-31; TsUNKhIU, 1936, pp. 520-22.

12. In addition to workers, who accounted, for example, for 79.9 per cent of
all employed inindustry in the Ukraine and 78.8 per cent of the USSR on January 1,
1936 (ibid., pp. 518-19), there were the following categories of employed: appren-
tices, engineers, technical personnel, administrative personnel, and minor service
personnel. N

13. It is reported that the number of workers in large-scale industry registered
with the industrial division of TsUNKhU was 48 per cent larger than the number
registered with the labor division. See Hodgman, 1954, p. 37. For the discussion
of differences between labor and industrial division classification, see ibid., pp.
35-36.

14. Bunich, 1960, p. 12.

15. Ibid., p. 23.
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of existing assets. Knowledge of the value of these assets is of obvious
importance for making day-to-day economic decisions. Such a revalu-
ation, pertinent to the period discussed, took place in 1925. The value
of machinery, equipment, and means of transportation was estimated
on the basis of the market prices for the same assets or for their close
substitutes in this year, while the value of buildings and structures
was appraised on the basis of the current cost of construction. The
wear and tear, in turn, were estimated by experts taking into account
the actual condition of each asset, its length of use, its life expectancy,
etc.!® Following this revaluation, the value of fixed assets in all
industry or in one of its subdivisions at any given point of time during
the period under discussion was equal to: (1) initial net value in 1925 .
prices plus (2) the value of introduced assets at current prices and
minus (3) retired assets at original prices, between 1925 and the point
of time under investigation.!”

Such an accounting practice was obviously applied in the Ukraine
as well. The value of Ukrainian fixed assets in industry, as shown by
official statistics, is thus formally comparable to the value of cor-
responding assets in the USSR as a whole. To repeat the basic
assumption, if these data suffer from certain deficiencies and biases,
and they most probably do, both the Ukraine and the USSR are
equally affected. Keeping this in mind, the official data have to be
accepted as reliable indicators for the purpose of an analysis of changes
in the structure of Ukrainian industry relative to USSR industry
between 1928 and 1937.

Table 2.2 presents the value of fixed assets of large-scale industry
by branches in the Ukraine and the USSR for the benchmark dates,
their index numbers, their percentage distributions, and the Ukrainian
shares. In addition, Columns 8 and 9 give the values of location
quotients on these two dates. Their meaning and importance will be
discussed shortly. On the initial date the quotients are listed in

16. Bunich, 1963, pp. 15-16. For the criticism of this revaluation, see ibid.,

pp. 16-17; Ostroumov and Shevchuk, 1963, pp. 79-81.
17. Arakelian, 1938, p. 19. During the First and Second Five-Year Plans, cap-

ital repairs were not distinguished from investment, in contrast to the subsequent
practice. See Bergson, 1961, p. 379. Thus, it could be assumed that they were in-

cluded in the value of introduced assets.
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descending order, while the numbers in parentheses, next to the last
column, indicate their changed order on the terminal date. The
breakdown of the total is limited to only fifteen branches and the
residual, because of the lack of more comparable data. In the residual,
called “Other,” the most important branches are probably mineral-
building materials and mining and smelting of nonferrous metals.
The oil industry, important in the USSR, was nonexistent in the
Ukraine during this period.

As can be seen, the fixed capital increased at almost the same rate
in the total industry in the Ukraine as it did in the total industry of
the USSR; individual branches in most cases displayed different
growth rates, however. For example, coal, iron ore, or the iron-and-
steel branches experienced substantially higher growth in the USSR
than in the Ukraine. Other branches showed less pronounced changes
in favor of either the USSR or the Ukraine. This development found
its expression in changed distributions of both industries at the end
as compared with the beginning of the period discussed. The faster
growth of the above-mentioned branches in the USSR, in which the
Ukraine was already particularly well-developed, suggests that
Ukrainian industry was becoming less specialized relative to USSR
industry.

The change in specialization can be expressed numerically for
individual branches as well as for the distribution of the entire industry.
In regard to the former, the location quotient is used. This indicator
is defined as follows: “‘Since the localization in a given industry may
be considered to occur when a particular industry deviates from a
common pattern, a measure may be obtained for a specific area by
dividing the share of the national total for a given manufacturing
industry in the area by its share of all manufacturing. . . . The higher
the localization quotient in any instance, the greater the degree of
localization of that particular industry as compared to all manufac-
turing.”'® Column 8 M Table 2.2 shows that at the beginning of the
period under discussion the quotients for seven branches had values
higher than unity. In other words, the Ukraine was specialized in
these branches compared with the USSR. In six cases the quotient

-

18. See U.S. NRPB, 1943, p. 107.
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decreased during this period, and for such branches as coal, iron ore,
food, quite substantially; in one case it dropped below unity (Column
9). Of the remaining nine branches, which initially had values less
than one, the quotient in 1938 increased in six cases but continued to
stay below unity. Obviously, this tendency of quotients to move
toward the unitary value from both directions indicates a definite
decrease in the specialization of Ukrainian industry.

For the purpose of establishing the degree of decline in the specializa-
tion of total Ukrainian industry relative to total USSR industry, the
coefficient of specialization and specialization curves are used. The
former is obtained in the following manner. The share of each indi-
vidual branch in the industrial distribution of a region is subtracted
from the corresponding shares of the distribution of industry for the
whole country; then the sum of all plus (or minus) differences is
divided by 100.'° The coefficient thus obtained may vary between 1
and 0. The lower the value of the coefficient, the more similar is the
branch distribution of industry in this region to the branch distribution
of industry in the whole country. Applying this procedure to the
problem at hand gives a coefficient value of 0.43 for October 1, 1928,
and of 0.25 for January 1, 1938. The decrease in the specialization of
Ukrainian industry during this period is clearly evident.

This trend can also be observed with the help of specialization
curves. In contrast to the coefficients of specialization, these curves
aid in the identification of contributions of particular branches to the
trend for the entire industry.?? The curves are obtained by plotting
the cumulative percentage distribution of Ukrainian fixed capital
by industrial branches on the vertical axis and of the USSR branches
on the horizontal axis. They are ordered according to the size of the
location quotient, from the largest to the smallest, as shown in
Table 2.2. The further the specialization curve lies from the diagonal,
the more specialized is a given distribution relative to its base. The
figure below shows that the curve for the terminal date of the period
is much closer to the diagonal than the curve for the initial date.
This, of course, confirms the result obtained with the help of the
coefficient of specialization.

19. Isard, 1960, pp. 270-71.
20. Ibid., p. 273.
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Specialization Curves of the Distributions of Fixed Capital in Large-Scale In-
dustry of the Ukraine Relative to the USSR for Benchmark Dates
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25

0 25 50 75 100
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Source: Table 2.2.

It must be emphasized that the decrease in specialization of Ukrainian
industry, as discussed here, does not mean that this industry, in terms
of branch distribution of fixed capital, increased its ability to satisfy
the needs of the Ukraine. In fact, Ukrainian industry became even
more specialized in heavy industry branches. On October 1, 1928,
such branches as coal, iron and steel, iron ore, chemicals, machine
building and metalworking, and electric power accounted for 62.7
per cent of all fixed capital, while on January 1, 1938, they accounted
for 73.3 per cent of the total Ukrainian industry. What this discussion
is concerned with is thHe changing relationship of individual branches
of Ukrainian industry to the corresponding branches of USSR industry.

The measures of the structural changes of Ukrainian industry
discussed above suffer from a basic deficiency, namely, that the
absolute level of the coefficient of specialization and the shape of the
specialization curve depend on the degree of branch classification of
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the total industry.?! The observed tendency, however, seems to be
strong enough to remain in any classification, although the level of
these measures will obviously change. A much more important
deficiency lies in their lack of any analytical value. These measures
represent instantaneous pictures at two points of time, but they
cannot i1ndicate the causes responsible for the changes, as disclosed
by the comparison of these pictures.

Some quantitative indications concerning the reasons for the change
in the structure of fixed capital in Ukrainian industry relative to the
USSR for the period under consideration can be obtained with the
help of the “shift” technique.?? Before this method is applied to the
problem under analysis, two basic reasons must first be identified that
may be responsible for the particular growth of a region and the accom-
panying structural changes within its economy or, in this case, for
the particular growth of the industry of a region and the accompanying
changes in industrial branches. One reason may be the concentration
in a given region of branches that are expanding nationwide at a faster
rate than that of industry as a whole. The resulting shift in the growth
variable — in the present case, in fixed capital — is called “proportion-
al.” Another reason for the faster regional growth and the resulting
structural changes is the improvement of over-all access to inputs and/
or markets of outputs of some branches, regardless of whether the
nationwide growth rate of these branches is faster or slower than
that of the entire industry. The shift in the analyzed variable is then
called the “differential.” 23 In the case of a planned economy, it is
conceivable that the planners’ location decisions, affecting differential
shift, can be motivated not only by purely economic factors but also
by noneconomic factors, such as defense considerations and the need
to develop backward regions. Proportional and differential shifts
add to the total net shift in a given variable of a region relative to the
entire country. It will now be of interest to determine to what extent
each of the two contributed to the total shift in the fixed capital of
Ukrainian industry during the period discussed.

21. Cf. ibid., pp. 262 ff.

22. Developed by Daniel Creamer in U.S. NRPB, 1943. For the simplified ap-
proach used in this study, see Perloff, 1960, pp. 70-74.

23. Ibid., p. 71.
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Since the differential shift is comparatively easier to obtain, its cal-
culation will be undertaken first. Then this result will be subtracted
from the net total shift in Ukrainian assets, and the difference will re-
present the proportional shift in these assets. The differential shift
is calculated in the following manner. Fixed capital of an individual
branch at the initial date is multiplied by the relative increase in fixed
capital of this branch for the USSR as a whole during this period.
The figure obtained is then subtracted from the actual value of fixed
capital in this Ukrainian branch at the terminal date. If the latter
figure is greater (the difference in the footnote below is indicated by
a plus sign), the fixed capital growth in this particular branch has
been greater in the Ukraine than for the entire USSR because of
existing locational advantages in the Ukraine.?* When relative growth
was lower in the Ukraine, the locations for the development of this
branch in other parts of the USSR have been regarded as more ad-
vantageous. By adding the results for individual branches, the neg-
ative total differential shift in the amount of 1,350.0 million rubles
is obtained. Adverse differential shifts for the Ukraine are quite pro-
nounced in such branches as coal, food, and iron and steel. The pos-
itive differential shifts in ‘“Other,” electric power, metalworking
and machine building, and some other branches were too small to
offset the negative shifts.?3

After the sum of differential shifts by branches is obtained, the
following calculation can be undertaken:

Net shift in total fixed capital —244.3 million rubles
Differential shift in total fixed capital —1,350.0 million rubles
Proportional shift in total fixed capital +1,105.7 million rubles

The first figure above shows the net shift for Ukrainian industry as a
whole. It is derived by multiplying Ukrainian fixed capital on October

24. The results for indiyidual branches are as follows (in millions of rubles):
coal, —1004.6; sugar, —106.9; iron ore, —129.4; iron and steel, —526.1; chemical,
—261.8; glass, china, and pottery, —14.0; foods other than sugar, —363.5;
apparel, —11.0; metalworking and machine building, +164.7; electric power,
+234.4; leather, fur, boot and shoe, —21.2; paper, —43.5; woodworking, +15.3;
other, +584.0; textile, +127.2; peat, +6,3. Source: Table 2.2.

25. As was indicated above, the-total differential shift depends on the degree
of branch classification. For example, if the leather, fur, boot and shoe, paper,
and peat branches (these are the USSR ‘branches for which the value for the ter-
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1, 1928, by the index for USSR fixed capital on January 1, 1938, and
subtracting the result from the actual value of Ukrainian fixed capital
on the same date.?® As was explained above, the net shift for the en-
tire industry consists of differential and proportional shifts. The pro-
portional shift, equal to +1,105.7 million rubles, is obtained by sub-
tracting the former from the net total shift.

The preceding analysis warrants the following conclusions. The
difference between the Ukraine and the USSR was negligible in re-
gard to the growth rate in industrial fixed capital. Under the surface,
however, two distinct trends can be discerned. First, the locations
for the development of some branches of heavy industry such as coal,
iron and steel, or iron ore, which were particularly favored during
the period discussed, have been considered by the planners to be more
advantageous i1n other regions of the USSR than in the Ukraine.
Since the trend in other branches was mixed, the total differential
shift was negative for the Ukraine. Second, that the total fixed cap-
ital in the Ukraine did not decline relative to the USSR correspond-
ingly, but only insignificantly, is due to the fact that the Ukraine spe-
cialized in these favored branches. Because the weights of these
branches in the distribution of Ukrainian industry were high, even
their relatively slower growth in the Ukraine was almost sufficient to
offset their higher growth in the USSR, where the weights of these
fast-growing branches were relatively low, as well as the higher
growth of some slow-growing branches, notably other than sugar
food processing. In other words, a large positive proportional shift
in the Ukrainian industry during the period under analysis is found to
correspond to a negative differential shift of almost equal magnitude.

The discussion of structural changes and the reasons for these
changes in Ukrainian industry relative to the USSR was based on the
value data of fixed capital, which, as was explained above, was the
summation of initial values at 1925 prices and subsequent additions

minal data was obtained through the extrapolation for one year; see source to
Table 2.2) were not treated separately but included in “‘Other,” and sugar and
food industries other than sugar were combined, the total differential shift would
be increased to 1,820.0 million rubles. Despite this numerical difference in result,
the trend is clearly seen.

26. 11,968 million rubles — (2,163 million rubles x 564.6) = — 244.3 million

rubles (Table 2.2).
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at current prices. Because of then-existing inflationary tendencies, a
possible argument that the results are influenced considerably by the
unevenness of these tendencies for individual branches can be rejected
on the following grounds. (1) As can be seen from the data below, show-
ing the price indexes of Soviet gross national product and of some of its
components for 1937 (1928-100), the inflation was much less pronounced
ininvestment thanin noninvestment components of the gross national

product.??
1928 Weights 1937 Weights

Gross national product 425 265
Gross investment 173 136
Construction 205 199
Equipment 143 71
Noninvestment components of GNP 489 353

If the unevenness of inflation affected the comparability between the
Ukraine and the USSR at all, it affected it only to a very small degree.
(2) The Ukrainian shares for individual branches were in almost all
cases substantially high, say, over 5 per cent. Therefore, a small in-
crease in fixed capital in any particular branch in the Ukraine, without
any change in the corresponding branch in the rest of the USSR,
even in view of these inflationary tendencies, would not seriously af-
fect the relationship between the Ukraine and the USSR. Of course,
the same will be true in the converse case. Moreover, as Column 3
of Table 2.2 indicates, there were no instances of increases only in
the Ukraine or only in the rest of the USSR ; all branches showed a
growth in the Ukraine as well as in other regions of the USSR, albeit
at different rates. It seems, therefore, that the results previously ob-
tained should be accepted as indicating the actual trend.

27. Moorsteen and Powell, 1966, p. 226, Table 8-1.

N



3. EFFICIENCY OF INVESTMENT
DISTRIBUTION

The negative differential shift of industry in the Ukraine relative to
other regions of the USSR means that during the period under discus-
sion the planners regarded investment in the latter as more advan-
tageous, on the average. The advantages could have been economic,
noneconomic, or both. In purely economic terms, as far as the geo-
graphical distribution of investment is concerned, an efficient policy
should result in the highest increase in total output in each branch of
industry for the investment allocated to it. Specifically, a region should
receive an increasing share of investment as long as capital is more
productive there than in other regions of the country. Such allocation
should continue, without regard to the region’s sharein the total popula-
tion, employment, fixed capital, or any other consideration, until its
marginal productivity of capital becomes equal to that in other regions.
In this chapter an attempt will be made to answer the question
whether the capital was, in fact, becoming less productive in the
Ukraine and, thus, whether the emphasis on the development in other
regions of the USSR of certain branches of industry, for which appro-
priate conditions existed in the Ukraine, was economically sound.
There are several methods that can*be used for testing the economic

(29]
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efficiency of investment decisions. A Soviet authority in this field
lists the following: net output per ruble of fixed capital, increase in
output per ruble of investment, profitability, the decrease in cost of
production, or the increase in output in physical units per investment. '
The choice of method depends on the purpose at hand. It often de-
pends on the availability, or rather the unavailability, of data, how-
ever. Precisely because of the latter situation, the comparison of
ICORs is the only feasible method for use in this study. Most general-
ly, the ICOR is defined as the ratio between the increase in capital
and the increase in output during a certain period, under the assump-
tion that the length of the production process remains unchanged and
the technological progress is neutral.? This means that the lower
(greater) the ratio, the greater (lower) the increase in output per given
increase in capital. It should be pointed out that in rigorous terms the
ICOR is not a reciprocal of marginal productivity of capital, because
it postulates that all other factors of production can be varied, while
in the case of marginal productivity of capital, they are assumed to
remain unchanged when the capital is increased.®> As was already
noted, however, it is realistic to assume that, during the period under
analysis, other factors of production could have been easily adjusted
to the increasing levels of capital in the Ukraine and the USSR.*

The capital-output ratio is accepted by Soviet economists as an
important method of determining capital productivity.® It is used for

1. Khachaturov, 1964, p. 48.

2. Harrod, 1948, pp. 82-83. In other words, it is neither labor nor capital saving.

3. Bator, 1957, p. 89.

4. One has to remember the unexploited and often unexplored rich natural
resources scattered throughout the USSR. In regard to labor, even disregarding
the huge rural overpopulation, unemployment existed among industrial workers
at the beginning of the period under discussion. Visti VTsVK reported on Sep-
tember 30, 1928, that in the Ukraine 136,000 union members were unemployed.
They represented more tham one-fifth of all workers employed in large-scale in-
dustry in this year. For data on USSR unemployment, see Baykov, 1947, p. 213.

5. For example, ‘“‘Recommendations,” 1959, pp. 87-88; “Tipovaia metodika,”
1960, pp. 56-57; Krasovskii, 1962, p. 59; Terekhov and Shastitko, 1961, p. 80;
Khachaturov, 1962, p. 17; Khachaturov, 1964, chap. iii; Bunich, 1962, p. 62;
Probst, 1962, p. 25; Akademia nauk, 1966, pp. 11-13. Soviet authors often fail
to make explicit the difference between the productivity of capital and the capital-
output ratio and between average and marginal concepts of these ratios. The
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the analysis of capital productivity in various aspects, namely, for
historical analysis, international comparisons, and comparisons
among individual economic sectors and branches of industry. Also,
since geographic location has a great influence on capital productivity,
the capital-output ratios are extensively used for the aggregate interre-
gional comparisons or comparisons between individual enterprises
or complexes of enterprises within an industrial branch located in
different regions. Ideally the ratio (R) for a certain period of time
should be calculated according to the formula®

R=I+1£f-Ku+Ie—ls’
o

where I is investment; K, is the value of unfinished projects at the
beginning of the period; K, is the value of unfinished projects at the
end of the period; /, is the investment for the support of the existing
capacities; /, is the investment in related supporting projects; and O
1s the increase in the gross output during this period. All authors
emphasize the necessity of using comparable data for the calculation
of this ratio as far as prices and definitions are concerned. In case the
output is homogeneous (coal, oil, paper, etc.), the calculation of two
ratios i1s recommended, using the output data in value terms and
physical units.’

Unfortunately, the Soviet data for the period under discussion
cannot be used for the calculation of a meaningful ICOR for the in-

superiority of marginal capital-output ratio to the average ratio is generally ac-
cepted in western economic literature, and its significance is described in the fol-
lowing terms: “‘One of the critical elements for economic growth in an area is
new investment, and decisions on new investment are determined by relations
at margin — that is, by small increments of change rather than by average relation-
ships. Thus, it is quite possible that an area might have, on the average, favorable
conditions for the production of a given commodity and not grow simply because
the opportunities for new investment are unfavorable in this area relative to other
areas.” See Perloff, 1960, p. 88.

6. Krasovskii, 1962, pp. 65-66.

7. Kantor, 1962, pp. 54-55. The recent official document recommends to use
for the measurement of differential productivity of investment by regions the ratio
of increase in the net output to investment. See Akademia nauk, 1966, p. 13.
However, see the preceding remarks about the difference between the marginal
productivity of capital and the ICOR.
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dustrial sector as a whole.® As was previously discussed, both output
and fixed capital data suffer from various deficiencies. In order to
obtain an acceptable answer to the basic question of this study —
where investment or the increases in fixed capital caused relatively
higher output increases, in the Ukraine or in the USSR — it is neces-
sary to adjust both variables to factor cost, i.e., to deduct turnover
taxes from and to add subsidies to official data, and their changes
must be calculated in constant prices.

In view of the paucity of data on fixed capital in Ukrainian industry,
the following method was used to estimate its values in constant
prices for benchmark years. There are estimates for the gross fixed
capital (equipment and structures) of the USSR in 1928, 1937, and
1950 prices, adjusted for the above deficiencies.® Those prices in 1950
have been chosen for use in this study because, as will be shown below
in this chapter, the output index has also been calculated on the basis
of this year’s prices. To these data for 1928 and 1937 are applied offi-
cial shares of the Ukraine in the fixed capital of the large-scale industry
in the USSR on October 1, 1928, and January 1, 1938 (Table 2.2).
Subtracting the data for 1928 from the data for 1937 gives an increase
of 28,860 million 1950 rubles for Ukrainian industry.

USSR Ukraine

(billions Official (millions
of rubles)  Index Ukrainian Share of rubles) Index
1928 45.4 100.0 21.1 9,580 100.0
1937 185.7 409.0 20.7 38,440 401.3

The increase for USSR industry amounts to 140.3 billion rubles.
In this procedure, one must assume that the Ukrainian shares in the
large-scale industry of the USSR on October 1, 1928, and January 1,
1938, are representativenof the shares in all industry on the average,
during the years 1928 and 1937, respectively.

The output increase in Ukrainian industry is estimated somewhat

8. Cf. the comments of Thad P. Al*ton on Erlich’s paper, Erlich, 1959, p. 131.
9. Powell, 1963, Table IV.12, p. 191. .
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differently. As a starting point, an estimate of gross value added to
USSR industry in 1928, equal to 74.4 billion 1950 rubles, is taken.!©
Of this, 17.4 per cent is considered to be the share for the Ukraine.
This percentage was derived on the basis of official data for gross
output of large-scale industry in 1928 in 1926/27 prices.!! As before,
it must be assumed that the share of the Ukraine in the output of large-
scale industry of the USSR is representative of its share in all industry.
Furthermore, it must be assumed that the prices in this year were
not yet sufficiently distorted to deprive this share of its meaningfulness. ! 2
Because of subsequent inflation coupled with considerable structural
changes in Ukrainian industry relative to the USSR, however, this
output of Ukrainian industry in 1937 cannot be calculated in the same
way.

The procedure used is as follows. The previously derived figure
for 1928 1s multiplied by an index, calculated in Appendix A, and,
for comparability, the 1928 data for the USSR are multiplied by the
Kaplan and Moorsteen index, on which the derivation of the Ukrain-
ian index was based.'? As can be seen from the following figures,
the output increase amounted to 110.6 billion rubles for the USSR and
31,614 million rubles for the Ukraine.

USSR Ukraine
(billions of rubles) Index (millions of rubles) Index
1928 74.4 100.0 12,946 100.0
1937 185.0 248.7 44,560 344.2

It must be added that the figure for 1928 includes the value added
in the production of munitions,'* while the indexes intend to show

10. Ibid., Table 1V.10, p. 187. The concept of gross value added, as used by
Powell, means that the estimate in addition to net value added in industry con-
tains also the value of inputs from other economic sectors as well as profits and

depreciation.

11. Table A.3. )

12. According to Hoeffding, 1954, p. 48: ““The Soviet economy in 1928 was more
of a ‘market economy’ than it became in the Five-Year Plan era . .. its price sys-

tem was more ‘meaningful’ in the sense of being less remote from such an ideal as
a system resulting from perfect competition.”

13. Table A.6. . o
14. The munitions sector is retained in these calculations because it is included

in fixed capital data.
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the increase in the output of civilian goods. In view of the
complete lack of information on this point for the Ukraine, it must
be assumed that munitions production accounted for the same per-
centage in USSR and Ukrainian industries in benchmark years. This
assumption seems to be plausible because the share of the Ukraine in
the output of the USSR metalworking and machine-building branch,
which was the main supplier of munitions, remained almost the same
in both years, 17.5 and 17.8 percentin 1928 and 1937, respectively.'?

Dividing the increase in fixed capital of 28,860 million rubles by the
increase in output of 31,614 million rubles, the ICOR of 0.913 for
Ukrainian industry for the period under discussion is obtained. The
corresponding ratio for the USSR is larger and amounts to 1.269.
Thus, the Ukrainian ratio is 72.0 percent of that for the USSR. Both
ratios are very low as compared with other countries,'® because
in this study, as was just pointed out, the concept of gross value added
is used, while the ICORs for other countries are usually calculated on
the basis of net value added in industry alone.

Since the objective of Soviet investment policy is not to maximize
the industrial output in general but to optimize the product mix,
which is determined by planners, it 1s necessary to support the pre-
vious calculation by aggregating the ICORs for individual branches.
These ICORs are estimated in Part II for fifteen branches, for which
the data were available. In all cases the official data were used to ob-
tain the increase in fixed capital. The output increases, on the other
hand, were expressed in either 1926/27 or 1950 prices. The resulting
ICORs are obviously not comparable among themselves, but in each
case the ICOR for the Ukraine and the ICOR for the USSR were
calculated on the basis of data expressed in the same prices. Thus
the two are comparable, and the percentage of each Ukrainian ICOR
in the corresponding USSR ICOR can be calculated. These percentages,
listed in the first colum\n of Table 3.1, are then aggregated with the

15. Table A.3.

16. Kuznets studied the ICOR in manufacturing and mining for seven selected
countries for various periods; it was below 2.0 for one, between 2.0 and 3.0 for
three, and over 3.0 for the remaining three countries. See Kuznets, 1961, pp. 4647.
According to Martin, 1957, p. 29, it was below 2.0 for India and Italy between
1950 and 1954, and 2.6 for the Indian Third Five-Year Plan, according to Redda-
way, 1962, p. 211. ;
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TABLE 3.1. Aggregation of Percentages of the Ukraine‘s Capital-Output Ratios of
USSR Ratios by Industrial Branches

Percentage
Ukrainian Distribution of Increase
Branches of Industry Capital-Output in Fixed Capital of
Ratio as Percentage | Ukrainian Industry by
of USSR Ratio Branches

Total 83.3 100.0

I. Iron and steel 97.3 26.0
2. Metalworking and machine

building 93.7 24.5

3. Chemical 47.4 12.9

4. Electric power 75.6 1.4

5. Coal 85.1 9.0

6. Food other than sugar 54.8 6.2

7. Sugar 90.5 3.2

8. Textile 116.8 1.8

9. lron ore 63.2 1.6

10. Glass, china, and pottery 61.2 1.3

Il. Woodworking 163.4 1.0

12. Leather, fur, boot and shoe 85.1 0.5

13. Apparel 95.5 0.3

I4. Peat 27.9 0.2

15. Paper 53.0 0.1

Sources: Capital-output ratios: pp. 99, 108, 109, 123, 130, 140, 151, 164, 170, 171, 172,
Distribution of fixed capital: Table 2.2.

help of increases in Ukrainian fixed capital as weights. Conceptu-
ally preferable output increases, being heterogeneous, cannot, of
course, be used for this purpose. The result of this calculation shows
that the ICOR in Ukrainian industry amounted to 83.3 per cent of
the USSR ICOR, i.e., the increases in output per increase in fixed
capital were on the average almost one-fifth higher in the former.

As can be seen, both calculations prove that the ICOR was lower
in the Ukraine than in the USSR, but they diverge as to the degree;
in the first the advantage of the former over the latter is equal to more
than one-fourth and in the second to a little less than one-fifth. Were
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the data complete, then as a matter of arithmetic, both results should
be equal.!” The obvious reason for this divergence is the inadequacy
of the data and, consequently, of calculations based on these data.
Specifically, in the case of the over-all ICOR, it is very probable that,
because of its patchiness, the independent index overstated the growth
of Ukrainian industry and thus understated the Ukrainian ICOR re-
lative to the USSR. On the other hand, it is possible that the branch-
aggregated ICOR for the Ukraine was overstated. In view of this,
it may be suggested that these two results represent limits — one fourth
and one-fifth of how much the Ukrainian ICOR was lower relative
to the USSR between 1928 and 1937.

There are several factors that may be responsible for the differential
ICOR in Ukrainian industry relative to the USSR during the period
under discussion. The most important of these are the introduction of
advanced technology, the level of capital utilization, the degree of
modernization of production, the supply and skill of labor, the avail-
ability and quality of mineral resources, the level of economic devel-
opment, the distribution of investment in new construction or the
extension of existing plants, the size of enterprises, and the change
in branch structure.'® In view of the lack of data, primarily for the
Ukraine, it has to be assumed that some of these factors affected the
Ukraine and the USSR equally. For example, there is no evidence that
the individual regions were discriminated against in regard to the in-
troduction of new technology. This was embodied in the equipment
introduced into operation, and, therefore, the matter of whether a
new technology was introduced depended solely on the increase in
fixed capital in a given region. Also, nothing is known about the dif-
ference in the utilization of capital between the Ukraine and the USSR.
The modernization (reconstruction in Soviet terminology) of capital
proceeded during this period almost at the same rate in both cases.!®
In 1940 over 92 per cent of all industrial output in the Ukraine was
produced in new or entlrely reconstructed plants, while in the USSR

17. Ibid., p. 209.

18. Leibenstein, 1957, chap. ii; Meier, 1964, p. 104.

19. The plant was considered reconstructed if at least 50 per cent of its capital
was recently put into operation. ~
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this percentage was about 90.2° The difference seems to be too small
to explain the ICOR in the Ukraine and in the USSR.

In discussing the effect of labor supply on the ICOR in the Ukraine
and the USSR, it is meaningless to treat all regions of the USSR out-
side the Ukraine as homogeneous. Instead, it is necessary to make a
distinction between those located in the European and the Asiatic parts
of the country. In the former, industry grew rapidly in the Moscow
and Leningrad regions and also in some areas along the Volga River.
These are the old historical provinces of Russia proper, settled long
ago, and as such they were always relatively densely populated. Since
the population was primarily engaged in agriculture and the ratio of
population to land (not very fertile at that) was high in comparison
with other parts of the country, these areas had at their disposal a
large pool of underemployed manpower. The appropriate institutional
change and economic policy could easily transform it into an effective
industrial labour force, as was the case during the First and Second
Five-Year Plans. In this respect, these areas were in a more favorable
position than the main industrial region of the Ukraine, Donbas, the
settlement of which began as recently as the eighteenth century and
which remained still sparsely populated during the period under dis-
cussion. The necessary labour force for Donbas factories and mines
had to come either from adjacent Russian areas in the east or from
other Ukrainian regions, mainly those west of the Dnieper River.
Nevertheless the inflow of labour force was never sufficient, and some
industries, notably coal mining, were constantly plagued by labor
shortages.

Donbas was decisively in a better position than the Asiatic parts
of the USSR, such as the eastern Urals, western Siberia, or northern
Kazakhstan, in which industrialization proceeded at a particularly
high rate. These regions were very little, if at all, settled, and in ad-
dition are characterized by long, severe winters and, in the case of
Kazakhstan, by very hot summers. Obviously, Soviet economists were
aware that economic development in these areas could always be
hampered by a labor shortage. Some of them thought that, in addition
to the pioneering spirit, substantial wage differentials, and provision

20. Nesterenko, 1954, p. 393, and Lokshin, 1956, p. 277.
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of good housing and a cultural environment would be sufficient
incentive to induce the migration of necessary labor to the newly
constructed plants from the overpopulated western USSR.?' Others
were more skeptical, however, and at the early stages of industrializa-
tion advocated the use of compulsory methods of employment in
case the number of volunteers was insufficient.?? Despite the extensive
use of these notorious methods in the 1930’s and despite the fact that
wages were higher in these areas than in the west by as much as
between 20 to 40 per cent, for example in the iron-and-steel industry,??
the eastern industrial centers still experienced constant labor difficul-
ties. Moreover, those workers who migrated did not stay long at their
new jobs because of the harsh climate, the extremely poor housing
conditions, and the lack of other amenities. The resulting turnover
had an obvious negative effect on the productivity of labor.

On the basis of the preceding considerations, the following con-
clusions can be drawn. Because of the relatively large supply of labor
in the European parts of the Russian SFSR, the possibility of the
substitution of labor for capital was greater here than in Donbas. As
a result, for this reason alone, the ICOR in those branches, which were
concentrated in both areas (such as machine building, the chemical
industry, and various consumers’ goods branches) was pushed
downward in the Russian areas as compared with the Ukraine. In
contrast, such a possibility did not exist in the eastern areas, in which
such branches of heavy industry as coal and ore mining and ferrous
metallurgy were being developed. In view of the consistent labor
shortages, capital had to be combined with less labor. Consequently,
the ICOR was high as compared with similar branches in the Ukraine.

Empirical analysis of the preceding considerations is not possible
because of the lack of employment data by industrial branches for

21. Khavin, 1930, p. 45. However, some argued that if reliance were entirely
on the monetary factor, the necessary wage increases would have to be so high
that, as far as the cost of production was concerned, all advantages of the favor-
able natural conditions, for example in coal mining, would be wiped out. See
Mil’man, 1930, p. 45.

22. Kogan, 1930, p. 47. Evidence of witnesses suggests that the compulsory
element was probably the most important factor in supplying labor to the east
during the period under discussion. For example, in coal mining, political prisoners
and kulaks were turned into miners.

23. Livshits, 1958, p. 95. .
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the Ukraine.?* Such data are available for all industry. These data and
those for the USSR are listed in Table 3.2, Panel A. Panel B shows an
alternative set of employment data, which cover a little longer period
than that under consideration and evidently refer to the less inclusive
classification of workers. In view of the almost identical ratios of
workers to all employed in the Ukraine and the USSR, 2% their changes
may be considered representative of changes in all employed in both
industries. Both sets of data indicate a faster growth in the USSR and,
as a result, a marked decline in the Ukrainian share in the more
recent year. If all other considerations determining the level of the
ICOR were the same in the Ukraine and the USSR, this factor would
have caused a lower ICOR in the USSR. Evidently all other factors’
were decisively more favorable in the Ukraine, however.

TABLE 3.2. Employment in the Industry of the Ukraine and the USSR in Selected
Years

Ukraine USSR Ukraine as
Dates S R Percentage
Thousands Index | Thousands Index of USSR
A. 1928 769 100.0 3,773 100.0 20.4
1937 1,822 236.9 10,112 268.0 18.0
B. Jan. I, 1927 536.9 100.0 2,371.6 100.0 22.6
Oct. |, 1939 1,326.9 247.1 7,162.6 302.0 18.5

Sources: Panel A: Ukraine, Virnyk, 1967, p. 436; USSR, TsSU, 1964, p. 84.
Panel B: Vorob'ev, 1965, p. 135. The author does not specify the definition of data,
but it seems that he refers to the labor classification of workers in large-scale industry.

As far as the availability and quality of mineral resources are
concerned, it must be remembered that of greatest importance during
this period were those which were used by heavy industry such as
coal, iron ore, nonferrous ores, and water power. The Ukraine was in
this respect in a better position than the European part of Russia

24. Fragmentary data for certain years are available in TSUNKhU, 1934, pp.
327-31, and TsUNKhU, 1936, pp. 520-22.
25. See Chapter 2, n. 12.
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proper. It was certainly inferior to the regions east of the Urals,
however. These resources had been exploited on a large scale in the
Ukraine since the 1870’s and diminishing returns were already being
felt. It was necessary to dig deeper mines and to utilize poorer resources
of coal in Donbas. The same was true in the case of iron-ore mining
in Kryvyi Rih (Krivoi Rog). On the other hand, the eastern regions
are extremely rich in mineral resources. They possess up to three-
quarters of all the coal resources of the USSR, four-fifths of its water
power, three-quarters of its timber, the principal resources of non-
ferrous and rare metals, and enormous resources of chemical raw
materials, iron ore, and building materials.?® Moreover, the resources
of these regions are easier to extract than those located in the Ukraine.
For example, mining coal on the surface is much cheaper than mining
it underground. In 1940, 4.1 per cent of all the coal in the USSR was
mined on the surface, all in the eastern regions.2” It is true that some
of these resources, even at the present time, cannot be exploited
because of extremely severe climatic conditions. Still, on balance, it
seems that this factor was more favorable in the USSR than in the
Ukraine and, consequently, pressed the ICOR of the former downward
relative to the latter.

There is general agreement among economists that the stage of
economic development is of great influence on the level of ICOR.?28
The construction of a given enterprise in an underdeveloped region
is usually accompanied by the construction of other enterprises
which supply its inputs or consume its outputs and wbhich, by
definition, previously did not exist there, while in contrast, such
enterprises need only to be expanded in the more developed regions.
Moreover, the desired output will only then come forth, if the time
factor 1s important, when all vertically related enterprises are con-
structed simultaneously and not piecemeal. Because of the indivi-
sibility of such investment outlays in the initial stages of economic
development, the ICORYs high in underdeveloped regions as compared
with those that are better developed.?® The general lack of experience

26. These are the postwar estimates.

27. TsSU, 1961, p. 258.

28. Cf. Bruton, 1960, p. 282; Martm 1957, p. 26.
29. Bruton, 1960, p. 282.
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in the industrial processes by labor and management has the same
effect; their use of capital is inefficient, and consequently more capital
1s needed per unit of output than in developed regions.3° The former
lack not only the industry but also developed social overhead and
regional or communal agglomerations which are important sources
of external economies for industrial enterprises but which cannot be
transferred from one region to another.®*! Again, their lack in un-
derdeveloped regions causes the ICOR to be relatively high. It is
true that most of the underdeveloped regions are characterized by the
relatively large supply of labor which can be used to offset these
disadvantages. This possibility is not applicable to the eastern regions
of the USSR, which in addition to being underdeveloped were con-
tinuously confronted with a labor shortage. All these factors were
responsible for the high ICOR in the eastern regions of the USSR as
compared with the Ukraine. On the other hand, in view of the similar
level of economic development in Donbas and the industrial centers
of western Russia, these factors did not influence their 1CORs
differentially.

Another important factor that affects the level of ICOR is the
relationship, in the increments to the total fixed capital, between
buildings and structures, on the one hand, and the remaining compo-
nents of fixed capital such as equipment, machinery, transmitting
equipment, instruments, inventory (short-lived, small-value durables),
and means of transportation, on the other hand.?? The higher the
share in investment of the former, which are considered passive, the
lower the increase in output usually is.?? To quantify the difference
between these two components in the Ukraine and the USSR, the
following method is applied. The available data on the composition
of fixed capital, in this respect, in most branches of the large-scale
industry of the USSR in 1937 are used for this purpose.?* On their

30. Martin, 1957, pp. 30 31.

31. Perloff, 1960, p. 82. )

32. The classification of components of fixed capital is taken from Arakelian,
1938, p. 12.

33. E.g., Bunich, 1962, p. 65; Kantor, 1962, p. 53.

34. The share of buildings and structures in individual branches was as fol-
lows: coal, 66.3; sugar and food other than sugar combined, 52.9; iron and steel,
58.8: chemical, 44.4; metalworking and machine building, 53.7; electric power,
32.4; woodworking, 52.7; textile, 45.3; peat, 49.8. See Arakelian, 1938, p. 12.
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basis, the composition in the remaining branches in the sample 1s
estimated.3® Now, under a drastic assumption that the shares of
buildings and structures were the same in the same branches in the
Ukraine and the USSR and have not changed for the period between
the benchmark dates, these shares are weighted by the branch dis-
tribution of both industries on benchmark dates.?® As a result, the

following aggregate shares are obtained:

October 1, 1928 January 1, 1938
Ukraine 54.6 52.8
USSR 50.4 50.9

The above calculation shows that the share of buildings and structures
was larger in the Ukraine than in the USSR on both benchmark days,
because they are relatively high in such branches as coal or iron and
steel, which were important in the Ukrainian distribution. During
the period under discussion, the Ukraine shows a small decline, while
in the USSR a negligible change in the opposite direction is noticeable.

The above conclusion has been reached on the assumption that the
share of buildings and structures in the total fixed capital by in-
dividual branches was the same in the Ukraine and other regions of
the USSR. It is necessary now to discard this assumption for the
following two reasons: (1) The bulk of investment in such favored
branches as coal and iron and steel, in which buildings and structures
are particularly important and which were growing faster outside the
Ukraine during the period under discussion, went to the regions of
the Urals and western Siberia, which are notorious for their long
winters and low temperatures. Under these climatic conditions the
share of structures and, in particular, of buildings is even higher.3’
(2) This share is also relatively high in new investment projects, while

N\

35. For the remaining branches, for which the data are unavailable, the ratios
of similar branches (shown in parentheses) are used; iron ore, 66.3 (coal); glass,
china, and pottery, 50.3 (group B of total industry); apparel, 52.1 (total industry);
leather, fur, boot, and shoe, 45.3 (textile); paper, 52.1 (total industry); other,
52.1 (total industry). For the data for_branches in parentheses, see ibid.

36. Table 2.2.

37. Kantor, 1947, pp. 9-10.
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the expansion and widening of existing facilities result mainly from
the addition of machinery, equipment, etc., to the existing buildings
and structures.?® Some calculations indicate that the increase in
output per unit of investment in some iron-and-steel plants was
twice as high in the case of reconstruction as in the case of new
projects.>® It is obvious that a relatively high proportion of investment
during this period went in the eastern regions into the new projects,
in which such industries were previously simply nonexistent in most
cases. Some fragmentary data suggest that, by contrast, in the Ukraine
the expansion and widening of existing facilities accounted for the
high percentage in total investment. For example, of all funds devoted
to this purpose in the iron-and-steel industry, the Ukraine received
all until 1931 and two-thirds between 1931 and 1937.4° These two
considerations suggest that the increase in the share of buildings and
structures in the total fixed capital of USSR industry relative to the
Ukraine was underestimated in the preceding paragraph and, as a
result, the effect of this factor on the differential level of ICOR in
favor of the Ukraine was considerably greater than the results obtained
tend to indicate.

The level of ICOR is also affected by the scale of newly constructed
enterprises. A completed larger enterprise requires initially a longer
gestation period to attain its optimum output than does a smaller
enterprise in the same branch.*! The effect on the differential level
of ICORSs in two regions is obvious: the more enterprises on a larger
scale that are introduced in the industry of one region relative to the
industry of another region, the higher will be the ICOR in the former.

There are some data available on this subject for the period between
1928 and 194042 that nearly coincide with the period analyzed.

38. Bunich, 1960, p. 33; Khachaturov, 1964, p. 71. However, according to the
latter author, the reconstruction is not so conducive to the introduction of new
technology as new constructions.

39. Ibid., p. 212.

40. Livshits, 1958, p. 147. It is probable that a similar situation existed in other
branches.

41. Smolinski, 1962, p. 145; Meier, 1964, p. 95. Clearly, the gestation period
has nothing to do with the period of construction of an enterprise.

42. Smolinski, 1960, pp. 229-30, Table 6.2. Changes in the scale of plant are
measured here by the changes of output in physical units per plant.
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On the basis of these data, the following observations can be made.
The largest increase in the scale of plant took place in some branches
of metalworking and machine building. For example, for the establish-
ments producing motor vehicles (nonexistent in the Ukraine at that
time) the increase was as high as thirty six times, and for ball bearings
almost thirty times. Since the increase in fixed capital of metalworking
and machine building was almost identical in the Ukraine and the
USSR, the effect of the enterprise scale on the differential level of the
ICOR cannot be ascertained.*? Relatively high increases in the plant
scale can also be observed in such branches of nonferrous metallurgy
as lead and zinc smelting, eight and seven times, respectively. These
branches were developed outside the Ukraine at that time and therefore
these increases had an upward effect on the ICOR in the USSR.
The threefold increase in the scale of all electric stations, and the
sevenfold increase in hydroelectric stations tended to exert relatively
greater upward pressure on the ICOR in the Ukrainian industry,
because the increases in fixed capital of this branch were larger in the
Ukraine than in the USSR. The data for other branches, primarily
those of food and light industries, indicate generally smaller increases
in output per plant than in the previously mentioned branches. The
effect of these increases on the differential level of aggregate ICORs
in the USSR and the Ukraine can be considered as not very important
in view of the lack of attention to the development of these branches
during the period discussed, as reflected in the relatively small increases
in their fixed capital.

Of particular importance in this connection, however, are the coal
and iron-and-steel branches, because of their weight in the structure
of Ukrainian industry as well as the emphasis on their development at
that time. Furthermore, it seems that the gestation period is usually
longer in these than in other branches of comparable establishment
scale.®* The increase in the establishment scale here was relatively
high, more than three and one-half times for coal mining and almost
four times for the component of the iron-and-steel branch, namely,

43. For all references to the increases in fixed capital, see Table 2.2.
44. For example, according to Gtafov, 1957, p. 260, it takes approximately
five years until a complete coal mine attains its optimum output.
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for pig iron output, for which the data are available.* Since these
branches grew at a faster rate in the USSR than in the Ukraine, the
introduction of predominantly large-scale enterprises pulled the
relative level of the ICOR upward in the former. Moreover, even
within these branches the increases in the establishment scale were
larger in the USSR than in the Ukraine, particularly during the
Second Five-Year Plan. In the case of coal mining, the mines intro-
duced during the First-Year Plan were on the average about one-
quarter larger in the Donbas than in the Kuznetsk basin, while during
the Second Five-Year Plan, when the growth of this branch was
particularly rapid, the scale was about one-third larger in the latter.4®
The new blast and open-hearth furnaces of the iron-and-steel industry
were generally larger in developing centers of the Urals and western
Siberia than in the Ukraine during both five-year-plans.*” On the
basis of the preceding discussion, it seems reasonable to conclude
that the scale of newly introduced establishments was on the average
higher in the USSR than in the Ukraine. The resulting longer gestation
periods tended to pull the aggregate ICOR upward in the former
relative to the latter.

Finally, the effect of the change in branch structure on the dif-
ferential level of the ICOR will be considered. Because of different
production functions, the average capital-output ratios (ACOR)
differ in individual branches of industry. Clearly, the larger is the share
in the total industry of branches with relatively high ACORs, the
higher is the aggregate ACOR. In order to determine in which in-

45. Smolinski, 1960, pp. 229-30, Table 6.2. The construction of the huge Magni-
togorsk iron-and-steel complex can serve as a good example of the approach to-
ward the development of this branch in general.

46. Calculated from Smolinski, 1962, p. 144, Table 2.

47. This can be seen from the following table:

AVERAGE CAPACITIES OF BLAST AND OPEN-HEARTH FURNACES INTRODUCED DURING
THE FIRST AND SECOND FIVE-YEAR PLANS BY SELECTED REGIONS OF THE USSR

Blast Furnaces Open Hearth Furnaces
(cubic meters) (square meters)

Ist FYP 2nd FYP Ist FYP 2nd FYP
Urals 327 1180 19.9 65.8
Western Siberia 821 1163 54.7 66.6
Ukraine 644 955 26.5 51.7

Source: Calculated from Livshits, 1958, pp. 149-50.
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dustry, that of the Ukraine or of the USSR, the ICOR tended to
become higher between two benchmark dates as a result of a rise in
the aggregate ACOR, the following calculation will be undertaken.
The fixed capital on October 1, 1928, for fifteen branches and residual
of the large-scale industry are divided by the output of these branches
in 1928 in 1926/27 prices.*® It must, of course, be assumed that these
fixed capital data are representative of average values during 1928.4°9
Thus, derived ACORs, under the assumption that they did not
change between the benchmark dates, are weighted by the fixed
capital distributions of both industries on these dates.*® As can be
seen, the Ukrainian ACORs are higher than those for the USSR on
both dates.3! Obviously, of decisive importance for

October 1, 1928 January 1, 1938
Ukraine 1.046 1.201
USSR 0.882 1.035

this phenomenon is the concentration in the Ukraine of heavy in-

48. ACOR for individual branches of USSR and Ukrainian (in parentheses)
industries were as follows: (1) coal, 1.023 (1.301); (2) sugar, .651 (.639); (3) iron
ore, .972 (1.038); (4) iron and steel, .917 (1.017); (5) chemical, .880 (1.833; the
large difference between these two ratios may be due to the fact that that for the
Ukraine includes the coking and oil refining industries, while that for the USSR
refers to the chemical industry alone); (6) glass, china, and pottery, .912 (.682);
(7) food other than sugar, .370 (.424); (8) apparel, .086 (.131); (9) metalworking
and machine building, .851 (.747); (10) electric power, 3.904 (3.904); (11) leather,
fur, boot, and shoe, .286 (.218); (12) paper, .978 (1.062); (13) woodworking, .425
(.425); (14) other, .596 (.466); (15) textile, .489 (.420); (16) peat, 1.332 (1.332).
Sources: USSR, TsUNKhU, 1936, pp. 3-18, except branch (6) for which the
fixed capital data is from Kaplan, 1951, Appendix Table II, and output from
CAESS, 1934, p. 39; Ukraine branches (1), (3), (4), (5), (9), (12), (15) from Khro-
mov, 1945, pp. 34-35, branches (2), (6), (7), (8), (11) from Kukharenko, 1959,
pp. 110-11; for branches (10), (13), (16) the output data are unavailable, therefore,
ACORs for the USSR are used; for branch (14) — other — the USSR ACOR minus
oil industry is used, because this industry was then nonexistent in the Ukraine.

49. For justification of thc@eaningfulncss of prices in 1928, see n. 12, above.

50. Table 2.2.

51. The aggregate ACORs are different from the ones calculated on the basis
of total fixed capital and output. For example, in 1928 the latter is equal to .609
for the USSR and .754 for the Ukraine. See TSUNKhU, 1936, p. 3; Khromov,
1945, pp. 34-35. This is obviously due to the fact that computed here aggregate
ACORs are arithmetical means of ACORs of sixteen branches weighted by their
fixed capital.
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dustry, which is relatively capital-intensive. However, of greater
interest in the present context is the relative change in ACORs over
the period discussed and not their differences in the absolute level.
This change was almost the same for both the USSR and the Ukraine,
17 and 15 per cent, respectively. The difference between these increases
is obviously too small to attribute the higher ICOR in the USSR to
the fact that its industrial structure was becoming more capital-
intensive.

Until now the increase in industrial output was considered to have
resulted from an increase in investment or, more precisely, from an
increase in fixed capital in industry. It could often have taken place,
however, only if the supply of goods and services from other economic
sectors to the industry increased concomitantly.3? One has only to
think about the rising demand of an expanding industry for services
of transportation, communication, and urbanization. Obviously, in
order to increase their supply, an additional investment in these sectors
is required and should be incorporated into the planning of the
geographical distribution of investment in industry. A desired output
should take place in the region in which the combined investment
outlays, directly in industry and in other economic sectors, would
be the lowest.

The paucity of data prevents any detailed analysis of this problem
in regard to the Ukraine and the USSR. Nevertheless, the following
can be said with certainty. The Ukraine, or rather its most indus-
trialized region—Donbas—was as well developed as other industrial
regions of the western USSR. The Ukraine was much superior in this
respect to the eastern regions, which often were not yet even inhabited
when the industrial projects were being constructed. The additional
expenditures must have been indeed exceptionally high in such
cases,®3 even despite the well-known Soviet policy of keeping them

52. Khachaturov, 1964, pp. 42-43.

53. According to Khachaturov, 1962, -p. 29, the investments in housing and in
municipal and cultural-social projects are very high in underdeveloped regions
when an industrial project is constructed there. They can be equal to 30 to 50 per
cent of direct expenditures for the project. Or, for example, the construction of a
chemical plant is accompanied by these additional expenditures which are 1.5 to
2 times smaller in a town of 150,000 — 300,000 than in a small town, and 2.5 to
4 times smaller than the construction of a new community. See Feigin, 1960, p. 239.
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as low as possible. This can be seen, for example, from the fact that
investment in transportation in the USSR during the Second Five-
Year Plan, when the shift of industry from the west to the east was
well under way, accounted for 21.4 per cent of all investment and in
the Ukraine for 16.6 per cent, while during the First Five-Year Plan
this percentage was almost the same in both.>* If one assumes that
during the period under discussion all other sectors of the Soviet
economy (agriculture without kolkhoz, transportation, communica-
tion, housing, commercial and municipal enterprises, education,
culture, and health services) were subordinated to industry, then they
should receive only the absolutely unavoidable investment, i.e., the
investment needed to expand or to maintain their output, not for its
own sake but in order to facilitate the output of industry. The available
data indicate that in order to sustain given output increases of in-
dustry, the planners found it necessary to invest in other economic
sectors than in industry relatively more in the USSR than in the
Ukraine during both the First and Second Five-Year Plans, 57.6
and 52.9 per cent, respectively.>> As can be seen, on the average the
Ukraine possessed an advantage over the USSR in this respect also.

The previous discussion has tended to show that the ratio of
output increases to fixed capital increases was greater in Ukrainian
than in USSR industry during the period under discussion. Moreover,
it has been shown that the requirements for additional investment in
other sectors of the national economy were higher in the latter.
One may now ask to what extent the growth of either industry was
affected merely by increases in the quantity of the two basic factors
of production, labor and capital, and to what extent by increases in
their efficiency. This latter concept refers in effect to the residual
between the growth rate of output and the growth rate of combined
inputs, and comprises a host of factors (some of which were discussed
in greater detail in the preceding part of this chapter) such as the
introduction of advanced technology ; economies of scale; an improve-
ment in labor skills as a result of education, training, and better
health; an increase in the mobility of resources; an improvement
in the planning of the national economy and its management; and

54. TsSU, 1961a, pp. 60, 82.
55. Ibid,
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a better developed social overhead. The quantification of this residual
requires, of course, in addition to independent output estimates, the
data on services of capital and labor, i.e., the value of capital net of
depreciation and its utilization, as well as the man-hours actually
worked. Also, it 1s necessary to know the explicit or implicit returns
to both factors, which, under the-assumption of linear homogeneous
production function, are to be used as weights in combining their
growth rates. On this basis and on the basis of the independently
derived growth rate of output, the rate of change in efficiency can be
calculated. The necessary data for such a calculation are partially
available for USSR industry, and with their help the increase in
efficiency has been estimated for various periods.®®

The lack of data does not allow similar calculations for the Ukraine
during the period under discussion. Since the comparison of changes
in over-all efficiency between the Ukraine and the USSR is of obvious
importance, in order to obtain some estimates, no matter how rough,
the following assumptions must be introduced. Instead of growth
rates of capital and labor services, the growth rates of gross fixed
capital and employment must be used. In regard to capital, it must
be assumed that the degree of depreciation and utilization was the
same in the Ukraine and the USSR, and that growth of inventories
was proportional to the growth of fixed capital. Since there was no
difference in the labor regulations regarding the length of the work
week between the Ukraine and other regions of the USSR, the growth
rates of employment can be reliably used in place of growth rates of
man-hours, Finally, since it is not possible to calculate explicit or
implicit returns to labor and capital, following the usual practice in
such cases, it is assumed that returns to labor in the Ukraine as well
as in the USSR were three times as large as to capital.

Table 3.3 lists the necessary variables for this calculation for the
Ukraine and the USSR: growth rates of output, fixed capital, two
sets of employment, and both factors combined. On the basis of
these variables two variants of changes in the over-all efficiency of
inputs have been calculated. In both cases, one can observe respectable
increases in the Ukraine, while the USSR experienced a small decline

56. Cf. Powell, 1963; Noren, 1966.
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TABLE 3.3. Annual Rates of Change of Output, Fixed Capital, Employment, and
implied Efficiency in the Industry of the Ukraine and the USSR Between 1928 and

1937 (per cent)

Ukraine USSR

. Output 14.72 10.65
2. Fixed capital 16.70 16.94
3. Employment

Variant A 10.06 11.58

Variant B 7.35 9.06
4. Fixed capital and employment combined

Variant A 11.42 12.73

Variant B 9.02 10.59
S. Implied efficiency

Variant A 2.96 — 1.09

Variant B ] 5.23 0.05

Sources: Line |: Table A.6.
Line 2: P. 32.
Line 3: Table 3.2.
Line 4: Geometric mean of Lines (2) and (3).
Line 5: Derived according to the following formula: [(I 4 Line 1)}/(1 4 Line 4))—I.

in one case and virtually no change in the other case. The decrease in
implied efficiency can be understood to mean that USSR industry
was unable to absorb rapid increases in both factors: labor and capital.

As can be seen, the Ukraine had an important advantage over
other regions in the USSR also in this respect, as it had in the previous-
ly discussed two aspects: lower ICOR in industry and lower investment
requirements in other sectors of the national economy. All this
warrants the conclusion that from a purely economic point of view
there should be not the slightest doubt that a substantially larger
share of total investment in the USSR should have been allocated
to the development of Ukrainian industry during the first two Five-
Year Plans than actually was the case.

A Y



4. SOVIET LOCATION THEORY

The previous discussion has shown that the Ukrainian share in
industrial investment of the USSR declined between the First and
Second Five-Year Plans. This decline and the relatively low level of
the Ukrainian share in general were determined by the planners’
preferring to allocate investment to regions of the USSR other than
the Ukraine. In view of the lower ICOR and a greater rate of increase
in the over-all input efficiency in the Ukraine than in the USSR, the
reasons for this investment policy must have been other than strictly
economic. Their explanation can be found in the Soviet theory of
industrial location to which attention will now be turned.’

A review of Soviet literature on location theory shows that until
recently its authors have relied heavily on the theory as formulated by
Alfred Weber.? This theory, stressing the fact that a plant should be
constructed at a location where the cost of production, including
transportation cost to consumption centers, will be lowest, influenced

1. For further discussion, see Koropeckyj, 1967.
2. Weber, 1909. The popularity of this theory in the USSR is probably due to
the fact that the book was translated into Russian in 1926 and so became accessible

to many Soviet economists.

(s51]



[{S2) LOCATION PROBLEMS OF UKRAINIAN INDUSTRY

the thinking of several important Soviet economists in the 1920’s
and 1930’s. They felt that Weber’s theory could be very useful for
their planning under the conditions of economic stability associated
with a socialist state. They realized that in order to achieve extremely
ambitious output increases, the available resources would have to be
utilized most efficiently. This was particularly important in the case
of capital, which was scarce in relation to other resources at that time.
Since its productivity depends greatly on its location, the question
of the most efficient geographic distribution of new enterprises, and
with it, the question of the applicability of Weber’s theory to Soviet
conditions, figured prominently- in the contemporary economic
literature.

Weber was admittedly a non-Marxist economist and for this reason
alone his theory could not have been accepted by party-line econo-
mists. In addition, they raised many other objections to it. The theory
was attacked for its pretense of being “pure,” i.e., being applicable
to all economic systems; its use of physical units in presenting the
problem; its use of mechanical and mathematical solutions; its
failure to explain the actual distribution of industry under capitalism;
its overly abstract assumptions; its partial equilibrium approach;
its limitations to the analysis of private costs and returns to an in-
dividual firm; its short-term character; and, most important, its
stressing of only economic considerations; in other words, its
recommendation of the selection of a location where the costs to an
individual firm would be lowest.

The objections of Soviet economists to Weber’s theory, primarily
because of its focus on cost minimization to an individual plant and
disregard of the interests of the national economy as well as because of
its implied short-run character, were intended to provide the justi-
fication for a socialist state to deviate from these principles and to
make location choices which could not be made by private enter-
preneurs under capitalism, but which, according to the planners’
judgment, would be beneficial to the whole national economy in the
long run. If this judgment were correct, it might be true that the
economy would grow faster than if it followed the Weberian principle
indiscriminately. Furthermore, although the socialist state regards the
rapid rate of economic growth of highest priority, it may consider
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other objectives, often external to economics, more valuable.® The
change in the economic structure in order to build socialism and,
eventually, communism is a supreme goal in the USSR, according to
Soviet writers. Therefore, all factors that advance this goal have
precedence over purely economic considerations. These factors are
the consolidation of the dictatorship of the proletariat, defense con-
siderations, and the shifting of the center of gravity of industry from
the west to the east of the USSR.* On the other hand, it is always
emphasized by the Soviet leaders that complementarity exists between
economic strength and the attainment of political goals. Therefore,
the economic factor cannot be completely disregarded. ‘

In order to give the planners a free hand in pursuing the preceding
objectives—economic and noneconomic as well—it was necessary
to discard the Weberian constraints. The Soviet economists, in their
cagerness, discarded Weber’s whole theory and did not see that it
cannot be accepted in its pure form by any economic system. It was
recognized long ago that governmental intervention in respect to
industrial location is necessary and beneficial under capitalism as
well as under socialism or communism; the zoning problem or defense
considerations and, in more recent times, the development of back-
ward regions represent only a few examples of situations in which
capitalism has utilized this kind of intervention. Under both systems
a compromise must prevail between Weber’s purely economic con-
siderations and noneconomic objectives. The difference is only one
of degree. Soviet economists seemed to be unaware of this during the
period under discussion, however.

Having rejected Weber’s theory, Soviet economists had to substitute
their own. They realized that such a theory is absolutely necessary
in a planned economy in order to guide the planners in their location

3. The famous expression of Lenin has an application here: “Politics must
have precedence over economics. To think differently means to forget the alphabet

of Marxism.”
4. Pishchaev, 1931, pp. 87-88; Balashov, 1932, pp. 112-14; Belov, 1939, p. 54;

Gosplan, 1933, pp. 91, 93; Ziman, 1934, pp. 95-96; Kheifets and loffe, 1929, pp.
35-36; Pepper, 1932, p. 178; Bogdanchikov, 1940, p. 14; Grigor'ev, 1931, p. 43;
Vasyutin, 1937, p. 65.
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decisions, matters which would greatly affect the course of economic
growth of the whole USSR as well as of its individual regions for
many decades. Furthermore, the need for definite criteria in practical
solutions was especially urgent in a country of the size of the USSR,
where, for each economic activity, many alternatives are available.
Some of the origins of Soviet location theory are attributed to the
few remarks made by Marx, Engels, and Lenin on the subject.® In
addition, the official pronouncements of various congresses of the
Communist party of the Soviet Union have served as a basis for its
formulation.® Since these pronouncements were meant to be a
practical guide for the current economic policy, different aspects of
location policy were emphasized in them, depending on the needs of
the given stage of economic development. The resulting doctrine,
which embraces all these diverse elements, consequently suffers from
certain inconsistencies and ambiguities.” Moreover, as might be
expected, these characteristics of Soviet location theory and its
crudity in general were not conducive to the efficient geograpbic
distribution of industry.

On the basis of these fragmentary contributions of Marx, Engels,
Lenin and, directly or indirectly (through party resolutions) of Stalin,
and also on’'the basis of lively debate on this subject in the Soviet
economic literature of the late 1920’s and 1930’s, after World War II
Soviet economists formalized these components into a set of location
principles that are constantly repeated with insignificant variations.®8
According to their character, these principles can be classified into

5. See the proposed measure No. 9 in the Communist Manifesto; see also Engels,
1959, pp. 4034, and Lenin, 1955, XXVII, 320-21.

6. See the resolutions of the Tenth Congress (1920) in Kommunisticheskaia Par-
tia, 1954, 1, 559-60; Twelfth Congress (1923), p. 714; Fourteenth Congress (1925),
II, 197; Fifteenth Congress (1927), pp. 452, 463; Sixteenth Congress (1930), III,
45; Seventeenth Congress (k934), p. 216.

7. These inconsistencies and ambiguities led one Polish specialist in this field
to remark candidly that current location theory in the USSR is not a completely
rounded-out theory but rather a body of fragmentary works based on some theo-
retical assumptions. See Secomski, 1956, p. 4, n. 1.

8. Livshits, 1954, p. 13; Khanukov, 1956, pp. 97-98; Feigin, 1958, pp. 208-9:
Danilov and Mukhin, 1960, pp. 14-21; Kostennikov, 1965, pp. 40—41; Ivan-
chenko, 1968, pp. 85-86.

A
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three basic groups: (1) purely economic; (2) combined economic,
social, and political; and (3) purely political.

(1) In the first group the following principles may be included:
(a) Move industrial enterprises closer to sources of raw materials and
to consumers in order to reduce freight costs. (b) Plan the geographical
distribution of plants in such a way that the individual regions can
develop specialized industries that will utilize the available natural
resources most efficiently. This will facilitate the territorial division
of labor. On the other hand, each region should strive to become
economically self-sufficient. (c) Distribute industrial production evenly
throughout the country in order to utilize all human and natural re-
sources in all regions. (d) Abolish the contradiction between cities
and rural areas, based on the difference between industrial and agri-
cultural production, which will promote an increase in the productiv-
ity of labor. The implementation of all these objectives or, more real-
istically, of some of them, as the case may be, would result in the
attainment of the basic economic goal: maximization of industrial out-
put for the entire country essentially over the short run.

(2) The goal of economic development of underdeveloped regions
inhabited by non-Russian nationalities, in terms of the equalization
of industrial output per capita, comprises social and political ele-
ments in addition to the economic. The economic function of this
principle is as follows: The mobilization of unemployed and under-
employed resources will result in the faster growth of industry in the
backward region than for the entire country, on the average. This
is equivalent to the extension of the market, and the wider the market,
the greater is the opportunity for the division of labor, including the
geographical division of labor.? The effect of the increase in the di-
vision of labor on the economic growth is obvious.

The equalization of economic development among regions for so-
cial purposes is an accepted goal of economic policy everywhere. How-
ever, this goal is of particular importance in the USSR, because, as
an equalitarian society, it is obliged to assure equal opportunity for
a higher standard of living and for social advancement for all its mem-
bers.!® Such a goal would be most easily realized if the inhabitants of

9. Rutgaizer, 1968, pp. 24-25.
10. Dziewonski, 1962, p. 45.
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all regions had the same opportunity to be employed in industry, as
opposed to agriculture. Moreover, this goal has an additional and
more important meaning in the USSR. According to the official doc-
trine, the socialist (and eventually communist) society can come into
being only in a highly industrialized society. This means, of course,
that the USSR cannot be considered a socialist or communist society
until all its territorial subdivisions are developed in this fashion.

The goal under consideration also has an important political im-
plication for the USSR as a multinational state. The Soviet regime
inherited from its czarist predecessors considerable political and
cultural inequality among different nationalities. As early as 1920
the Tenth Party Congress expressed the belief that these disparities
would disappear only after economic inequality had been eliminated,
1.e., after all regions had been industrialized and an indigenous work-
ing class had been created.!' This objective is very desirable, since
its implementation will prove that the treatment of non-Russians
under the Soviet regime is the same as that of Russian nationals,
in contrast to their notorious persecution under the czarist regime.
The value of this objective for propaganda purposes must also be
noted.

(3) Finally, the geographic distribution of industry should contri-
bute to the strengthening of the defense capability of the country,
a purely political principle.

Soviet location principles, taken one by one, are in most cases self-
explanatory, except points (a) and (b), which seem to be internally
contradictory. Point (a) — the minimization of transportation costs
— must be understood to mean that in view of the divergence between
sources of raw materials and consumption centers, the producers’
goods industries should be located close to the former while the con-
sumers’ goods industries should be located close to the latter.!2 Point
(b) — the requirement of self-sufficiency and, at the same time, spe-

~

11. Kommunisticheskaia Partia, 1954, 1, 560. For a detailed discussion of this
problem, see Holubnychy, 1968, pp. SOff.

12. Hunter, 1957, pp. 28-29. In recent works *‘or” is substituted for ‘‘and’’ and
the phrase “close to raw materials or consumers,” depending on the branch, con-
forms to the concept of optimization of industrial location. See Probst, 1962, p. 8
or 16.
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cialization for individual regions — is usually interpreted by Soviet
authors in the following way.'? Because of the climate, the natural
resources, and the working habits of the population and also because
of economies of scale, each region has an absolute advantage over
other regions in the production of a certain commodity or of a group
of commodities. The specialization of a region in such a direction is
most desirable for the national economy, because it expands the ter-
ritorial division of labor. At the same time, in order to utilize all
available resources and to keep the demand for transportation ser-
vices low, the structure of production in each region should be diver-
sified. This does not mean that éach region should produce every-
thing. Rather, the concept of diversified or complex development
Is so interpreted that the output of each region should have a three-
layer structure; it should possess branches in which it specializes on
a nationwide scale, branches which are suppliers of inputs to special-
ized branches or consumers of output of the latter, and branches
which utilize local resources for the production of building materials,
food, and other consumer goods for local demand.

As can be seen, the ambiguities of the individual principles of So-
viet location theory are more apparent than real when analyzed
within the context of Soviet literature on this subject. The same ap-
pears to be true in regard to inconsistencies between individual prin-
ciples. Point (a) and (b) seem to contradict each other because the
goal of proximity of enterprises to raw materials’ deposits and at
the same time the goal of territorially proportional distribution of in-
dustry could be achieved only if the deposits of raw materials were
also proportionally distributed. This, however, is often not the case.'*
Therefore, a synthesis of these two objectives was proposed at an early
stage of the discussion.'® Those branches in which the cost of pro-
duction does not vary substantially with the location should be distri-
buted all over the country and in such a way that they will facilitate

13. Kistanov, 1968, pp. 15ff.
14. There was a measure of coincidence, however, between these two postulates

in the interwar USSR, because many unopened sources of raw materials and fuels
were scattered throughout the country. Such an explanation of this contradiction
was proposed by Blyumin, 1935, pp. 52-54; Belov, 1939, pp. 58-59; Granovskii,

1934, p. S1.
15. Preobrazhenskii, 1925, p. 73.



[58]) LOCATION PROBLEMS OF UKRAINIAN INDUSTRY

the even distribution of industry. On the other hand, in the case of
certain branches of heavy industry, the cost of production will be
minimized if they are located close to deposits of raw materials.
Obviously, they should be located as postulated by point (a).

The discussion of the other ambiguities of Soviet location theory
requires the inclusion of one characteristic of Soviet industralization
which, although not mentioned explicitly in the set of location
principles, nevertheless was closely related to them. This character-
istic, known as ‘‘gigantism,” is the tendency to construct industrial
establishments predominantly on a large scale.'® It found its appli-
cation first of all in heavy industry, but it was by no means limited
to it. The Soviet gigantism runs counter to two points of location
doctrine, namely, counter to the more proportional distribution of
industry throughout the country and to the economizing of trans-
portation.

The requirement of proportional distribution of industry can be
interpreted in two ways. On the one hand, proportionality may mean
the density of industrial enterprises over the area. Gigantism is by
definition contradictory to this interpretation; the construction of
predominantly small plants for a given amount of invested capital
can better serve this goal. Soviet planners, however, usually assign
this function to consumers’ industries,’” and it is interesting that the
scale of such plants rose markedly less than that of the heavy-industry
plants.’® On the other hand, territorial proportionality implies for
Soviet economists the construction of additional centers of heavy
industry in various regions.'® The implementation of the latter type

16. The reason for this tendency can be summarized as follows: The Marxist
ideology with its emphasis on returns to scale, administrative convenience (it is
easier to plan with a few units), the peculiarity of Soviet accounting (lack of charges
on capital and land), the emulation of American methods of production. See
Smolinski, 1962, p. 140. Moreover, it might have been easier to receive investment
appropriation for larger thaa for smaller projects, and, in view of the limited num-
ber of managers and skilled personnel, it might have been more rational to use
them in a limited number of large plants than to scatter them among a large number
of small enterprises. See the comments of Alexander Erlich on Smolinski’s paper,
ibid., pp. 163-64.

17. State Planning Commission, n.d., pp. 409-10.

18. Smolinski, 1962, p. 138.

19. State Planning Commission, n.d., pp. 401-2; Khomyakov, 1930, p. 10.
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of proportionality can indeed be facilitated by the construction of
predominantly large-scale enterprises. This is because, according to
Soviet economists, only a large-scale enterprise can introduce
advanced technology. As a result it is more feasible to utilize raw
materials and fuels of inferior quality and to introduce various sub-
stitutions among the inputs in large-scale rather than in small-scale
establishments. Moreover, a large plant usually produces a number of
products, and for this reason utilizes raw materials more fully. It is
then profitable for such a plant to transport its inputs over long dis-
tances. These factors allow the construction of heavy-industry cen-
ters in different regions of the country, without being completely
dependent on the location of resources.?2°

The tendency to construct mainly large-scale enterprises and the
requirement of economizing on transportation also seem to be contra-
dictory. Obviously, the larger the enterprise, the larger the area it
must serve and the greater is its demand for transportation services.
Soviet economists, however, argued that the demand need not rise
proportionally with a growth of production from newly built large-
scale plants. Central planning under socialism would minimize the
total volume of transportation,?! and the unit costs of transportation
were expected tp be even lower than under capitalism because of the
increasing returns and the continuous introduction of advanced tech-
nology that were thought to be associated with the expanding Soviet
economy.??

The optimism of Soviet economists — that the construction of
large-scale enterprises need not require considerable increases in
transportation facilities — was by and large justified during the late
1920’s and during the first half of the 1930’s. The possibility of in-
creasing returns in the late 1920’s lay in the fact that the Soviet re-
gime was fortunate in inheriting from its czarist predecessor a railroad
network that was built in excess of the requirements of the pre-World
War I economy. The increased demand in certain areas of the USSR
for transportation services could have indeed resulted in a lower cost

20. Weitz, 1936, p. 358.

21. Bessonov, 1929, p. 41; see also the quotations of other Soviet economists
in Hunter, 1957, p. 45.

22. Berezov, 1928, p. 287.
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per unit of hauling.?? There also existed a potentiality for efficiency
increases in the Soviet railroad system. It can be seen from the fact
that, after the neglect of the railroad system at the expense of the
development of industry during this period, the threatening break-
down in the early 1930’s was averted by a relatively small investment
in key equipment.?* During the second part of the 1930’s, however,
the limit of the effectiveness of Soviet railroads seems to have been
approached.2® Further economic development required either con-
siderable investment in transportation or the reversal of all those
practices that resulted in an increased demand for transportation.
The main culprit among the latter was obviously gigantism, with the
accompanying specialization of individual regions. The alternative
was the construction of small- and middle-scale enterprises with a
resulting increase in regional sel