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Foreword 

ONLY A FEW COUNTRIES have a substantial history
of formalized planning for economic development. Among these,
the Soviet Union is particularly interesting to all who are con­
cerned with the impact of transport investment on the develop­
ment process. This interest has been focused on two aspects of So­
viet transport policy: the effort to hold down transport investment 
to make existing investment serve more productively, and the con­
sciou; decision to minimize road investment relative to investment 
in rafl and water transport. Both of these efforts were pursued
within an overall economic planning framework that at vari­
ous times encouraged the spread cf economic growth to the out­
lying regions of the Soviet Union in order to achieve more uni­
form development throughout the country.

The Soviet approach to transport is of obvious interest to de­
veloping countries now faced with these same questions of re­
gional equities, interrodal competition, and resource allocation. 
The Transport Research Program, financed by a grant from the 
United States Agency for International Development, was fortu­
nate in being able to interest Holland Hunter of Haverford College
in undertaking this study to show the relevance of Soviet cnperi­
ence. Professor Hunter is the author of Soviet TransportationPolicy 
and a contributor to another Brookings book in the Transport
Research Program series, Transport Investment and Economic 
Development. 

Albert 0. Hirschman, Alan S. Manne, and Ernest W. Wliams,
Jr., reviewed the manuscript, and Professor Hunter wishes to ac­
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knowledge their detailed suggestions. He also is grateful for the 
assistance provided by officials of the Government of India Min­
istry of Railways, the Association of American Railroads, the 
American Trucking Associations, Inc., and his colleagues in the 
Transport Research Program. Appendix B was written in collab­
oration with Helen Manning Hunter, to whom the book isdedi­
cated. Major research assistance was provided by Jill A. Lion. 
The manuscript was edited by Alice M. Carroll and the index 
prepared by Florence Robinson. 

Portions of the material etpeared in New Directionsin die So­
viet Economy,, a 1966 study prepared for the Joint Econoimic 
Committee of the Congress, and in an article in the October 1965 
issue of Economic Development and Cultural Change. 

The Transport Research Program, under the direction of Wil­

fred Owen, is conducted as part of the Brookings Economic Studies 

Progrwn, headed by Joseph A.Pechman. 
Opinions expressed by the author are his own and do not neces­

sarily represent the views of the Agency for International Devel­
oropment, or the trustees, officeis, other stff members of the 

Brookings Institution. 
KERMIT GORDON 

President 

August 1967 
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CHAPTER I 

Issues Underlying Soviet Transport 

Development Policy 

ROLE of the transport sector inIN REVIEWING THE 

Soviet economic development, one must recognize the crucial 

influence of several basic state policies. Different basic policies 

would have called for a different set of transport decisions and 

given rise to a different set of transport responses. Moreover, the 

implications of Soviet experience for other countries depend not 

only on the degree of similarity in their transport conditions but 

also on the extent to which Soviet basic policies are felt to form 

an appropriate model. This study thus begins with a brief review 

of three basic Soviet policy decisions-national self-sufficiency, dis­

persed development, and the primacy of industry-that have cru­

cially influenced the Soviet transport record. 

Domestic Self-Sufficiency?International Trade or 

The railroad network inherited by the Bolsheviks in 1917 had 

been strongly shaped during the nineteenth century by Russia's 

foreign trade. A numerous set of grain-export lines had been built 

from Baltic seaports southeast into the grain-growing regions of 

central Russia, and another group of grain-export lines was built 

northward and eastward from the Black Sea into the grain-grow­

ing regions of the Ukraine and southern Russia.' Early Russian 

-p" V kar~im-ISee Tigran Sergeevich Khachaturov, Ra=mAcm* 
pp. 440-41. Place of publication of all Russian 

chek/kh wnmnh J v SSSR (1939), 
language titles is Moscow, unless otherwise noted. 

1 
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economic development was significantly oriented toward the ex­
port of primary products to Europe; for example, an oil pipeline 
was built from Baku on the Caspian Sea westward across to Batu­
mi on the Black Sea in 1904 to facilitate Soviet kerosene exports.
There was also a large traditional flow of Soviet timber from north 
European Russia to Great Britain. Did the Bolsheviks wish to con­
tinue these extensive economic relations with the outside world? 

Russian econonme development before World War I had been 
strongly influenced by substantial foreign investments.' The iron 
and steel industry that grew up in the eastern Ukraine during and 
after the 1870's depended heavily on capital inflows from England
and elsewhere. The petroleum industry grew under the stimulus of 
large French investments. In machinery and several other manu­
facturing sectors, German, Belgian, and other European invest­
ment loomed large. Toward the end of the prewar period, the 
share of native Russian investment in manufacturing capital was 
increasing, especially in the textile industry, but in the modem sec­
tor as a whole, foreign influence was still dominant. The intrusion 
of Western capitalism had, of course, first been welcomed by
Lenin as preparing the way for a higher stage of development
along Marxian lines,' but for many Russians it was galling to see 
foreigners organizing and benefiting from the new activities. To 
the Bolsheviks, moreover, dependence on foreign capital appeared 
very dangerous. As the theoretic notions of Bolshevism took shape
after 1902, an autarkic theme clearly assumed major importance.
By 1917, with the publication of Lenin's Imperialism-TheHighest
Stageof Capitalism,the Marxian distinction between exploiter and 
exploited had been given an international as well as a national 
dimension." The major imperial powers exploited their colonies,
just as Russian capitalists exploited their workers. The Bolshevik 
call for a domestic revolution to overthrow the oppressors at home 
was accompanied by a faith, on the international plane, that op­

'See O1, Pavel Vnaffevich, Inoatrmnye kapudy a nwvdnom khozioiitve
dovonnnon R=N (Leminiad, 19M5), panim and Khachaturov, op. cU., pp. 42M-27. 

'See V. . Lenin's 1899 book, The Devdopmet of Capimali in Rusga, Vol. 3 
of his Colked Worb (in Russian; 4th ed., 1940), Chap. 1, espec/afly pp. 4547 
ci pasim.

'See Vol. 22 of his Colkcted Worke (4th ed.; 1948), pp. 263.64 et passI. 
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pressed nations would overthrow their imperialist oppressors and 
achieve their national independence. 

When the new leaders of Russia were able to take stock and 
chart their course, after the turmoil of war and civil war subsided 
in 1920, this intellectual heritage quite naturally led to a strong 
emphasis on national self-sufficiency.' The Soviet government re­
fused to accept responsibility for paying interest or repaying prin­
cipal on he large outstanding Russian debt to France and other 
countries. Though there were tentative efforts to arrange a few 
minerals concessions, and in fact a few foreign mining specialists 
worked in the U.S.S.R. during the middle 1920's, the prewar era of 
massive Western participation in Russian industrialization had 
clearly come to an end. The basic economic objectives of the first 
Five Year Plan, published in 1929, centered on creating a self­
sufficient and economically independent Soviet industrial base. 
For a few years there was a brief burst of plant and equipment im­
ports, together with the primary product exports necessary to 
finance the imports, but the volume of both fell to a low level in the 
later 1930's. Even with the marked growth of Soviet imports and 
exports since 1954, foreign trade continues to producc only a small 
fraction of Soviet national income, and the Soviet economy re­
mains unusually self-sufficient by world standards. 

The Soviet policy of economic self-sufficiency had a number of 
important transport implications. It meant, for example, that rail 
lines built to open up new natural resources sites would be likely to 
carry raw materials to domestic production centers rather than 
freight to Russian ports for sale abroad. Because the inherited rail­
way network had clearly been designed with the export trade in 
mind, the new domestically oriented commodity flows could be ex­
pected to require new, supplementary railway connections. Trans­
port lines heavily engaged in foreign trade movements before 
World War I might fall into relative disuse, while new or formerly 

'Soviet writers usually quote Lenin's "Draft Plan of Scientfic and Technical 
Work" (written in April 1918 and published in March 1924), which called for a 
"plan for the reorganization of industry and the economic progress of Russia..." so 
that it could .... provide Itelf kim d y with a the chief items of raw 
materials and organize main branches of industry." See his Collected Worka, 
VoL 27 (4th e, 1950), p. 28& 
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minor internal links would be called on to carry heavy traffic gen­
erated by an inwardly focused pattern of industrial development. 

Other transport modes also felt the impact of national autarky; 
obviously itconstituted a blow to Russian maritime transport. The 
volume of Soviet foreign trade recovered slowly in the 1920's and 
remained small in the 1930's after a temporary boom in imports 
and exports during 1930-35. But because much of Russia's sea 
trade had been carried in foreign ships before World War I, efforts 

made under the five year plans to enhance economic in­were 
dependence by raising the Soviet merchant marine's share of the 
reduced traffic. At the same time, greater stress was placed on the 
purely domestic (coastal and intercoastal) role of the Soviet fleet, 
and this inward emphasis appears to have predominated.7 

Though the Soviet drive for self-sufficiency made the prospects 
of the maritime component of Soviet freight transportation unfa­
vorable, river transport could expect to benefit from economic in­
wardness. A linked system of internal waterways might well con­
tribute to domestic industrial growth. To the extent, however, that 
Soviet rivers displayed the usual geographic tendency to run from 
the interior to the mritime edges of the continental land mass, and 
failed to link domestic centers of economic activity, they too might 
suffer from the new orientation of national economic policy. 

Finally, Bolshevik autarky raised uncomfortable issues concern­
ing the future of the easternmost parts of Soviet territory. Long le­
fore World War I, Russia had begun reaching toward the Pacific, 
and at the turn of the century the Trans-Siberian Railroad was 
built to link European Russia with Vladivostok. Would the new re­
gime be as active here? Relations with China and Japan would 
clearly influence Soviet eastern development, and perhaps over­
ride the tranport disadvantages of very long overland distances. 
Taken by itself, however, the policy of economic autarky would 
tend to isolate the Soviet Far East from its least-cost economic con­
tacts. Fluctuating Soviet policies toward the Soviet Far East since 

'For summary data, see 'Minlterstvo Vneshne Torgovil SSSR, Vneshndia 

totgoolia SSSR v 1918-1940 gg. (190D), pp. 14-16. 
For d/acusa1on of the difficult coverage problems surrounding maritime traffic' 


the appendix by George Novak in Ernest W. Williams, Jr., Freightdata, see 

Tnranportationin the Soviet Union (Princeton University Press, 1962), pp. 157-67.
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the 1920s have in fact proved to be of continuing interest, though 
theycannot be reviewed here. 

Development of the Periphery or the Old Centers? 

A second major issue that shaped the evolution of Soviet trans­
port concerned the role to be played by various parts of the coun­
try in the drive to build industrial power. Lenin had argued, in his 
tract on imperialism, that Russia too was an imperial power, whose 
colonies lay around the periphery of the land empire.' Party doc­
trine held that the imperial capital, Saint Petersburg, together with 
Moscow and a few other old centers, had been exploiting the prov­
inces and the colonial periphery. Now, after Der Tag, what new 
course would be set? The question was of course closely related to 
ethnic frictions between the Slavic Great Russians and the many
other ethnic minorities that had suffered real or fancied domina­
tion by Great Russians in the past. The leader most closely associ­
ated with this group of problems was J. V. Stalin, a non-Great Rus­
sian from ihe Caucasus whose political strength lay in the outlying
regions. One might have expected, therefore, an interest in the de­
velopment of peripheral regions to accompany Stalin's rise to sole 
authority. 

Why had industry developed around Saint Petersburg on the 
Gulf of Finland, around Moscow in central European Russia, and 
in several other long-settled towns in central European Russia? In 
the making of textiles, the processing of food products, and the fab­
ricating of many manufactured products, though raw materials 

'Lenin explained in his preface that the tsarist censorship forced him to be 
Aesopian and use as examples incidents like the Japanese annexation of Korea, butthat "the careful reader will easily substitute Russia for Japan, and Finland, Poland,
Courland, the Ukraine, Khlva, Bokhara, Estonia, or other regions peopled by non-
Great Russians, for Korea." In other tracts written Just before and after this 1916manuscript, he wrote of "Russia, where the oppressed nations account for no less
than 575 of the population, or over 100 million, where they occupy mostly the
border regions ... " and asserted that "... Russia set a world record for the
oppression of nations with an imperialism that is much more crude, medieval,
ecnomically backwa J, and militarily bureaucratic.* See h's Colected Works,
Vol. 22, pp. 176,142, and 343-44. 
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and fuel were key inputs, their pull on the location of new enter­

prism was clearly outweighed by the pull of markets and a suitable 
labor force. The old centers could supply both customers and 

workers. Machinery and equipment imported from the West 

therefore tended to be set up in or near Saint Petersburg, for exam­

ple, where workmen could be hired, other inputs secured, and the 

product sold. The required raw materials might also be imported 

from the West, or be brought to the old center from a domestic 

Russian resource site in the south or east. This was the geographic 

pattern of growth in the early decades of Russian industrialization. 

Amajor theme in Russian history, running counter to the pull of 

the old cities, was the vision of fabulous wealth in the vrast territo­

ries generally called "Siberia." The continental land mass stretch­

ing for three thousand miles eastward beyond the Urals, though 

forbidding in its cold northern climate, gave ample evidence of in­

numerable rich mineral deposits, dense forests, and mighty rivers. 

The imagination of Russian nineteenth century private and gov­
fired by the potentialities for in­ernmental entrepreneurs was 

dustrial development in those distant territories. The building of 

the Trans-Siberian Railroad around the turn of the century stimu­

lated the opening up of coal fields, gold deposits, lumbering opera­

tions, tin and copper mines, and other natural resource extractive 

activities. In the 1920's, the Soviet regime had to decide on the ex­

tent to which the development of Siberia should be continued. 
As Commissar for Nationalities, J.V. Stalin developed a policy 

for dealing with non-Great Russian minority groups under which 

each group was accorded a distinct geographic territory. The na­

tion state formed under the Constitution of 1923 consisted of elev­

en "soviet socialist republics," ostensibly federated in a Union of 

Soviet Socialist Republics, and below them (mainly within the 
largest republic, the Russian Soviet Federated Socialist Republic), 
several dozen "autonomous soviet socialist republics," and "auton­
omous oblasts." The economic implications of this large, complex 
territorial structure are a matter of considerable interest. Each unit 
of course had its capital or administrative center, and the formal 
ground rules of the federal political structure appeared designed to 
permit or even induce regional efforts to obtain central support for 
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their rapid economic growth. In practice, however, under the slo­

gan "national in form, Socialist in content," Moscow maintained 

firm control over the national pattern of development. Neverthe­
less, as we shall see, the presence of localist tendencies" has been a 

matter of concern to the authorities for forty years. 
The two major precepts of the location policy enunciated by the 

Soviet regime in the 1920's were (1) to locate industry more even­

ly, and (2) to move industry closer to sources of fuel and raw ma­

terials. Their relation to the factors we have been examining is 

readily apparent. A more uniform distribution of industrial activity 
throughout the numerous ethnic regions of the U.S.S.R. would act 

to redress the asserted inequity of the inherited pattern. Building 
new factories at or near the major sources of fuel and raw materials 
would open up the "fabulous wealth of Siberia" and unlock the full 
domestic production potential of the Soviet Union in a locationally 
efficient way. 

Industrial location policy clearly had major implications for So­
viet transport evolution. If industrial activity were located at or 

near fuel and raw material sites, the demand for freight transporta­
tion would be smaller than if industry expanded around the old 

centers inEuropean Russia, hundreds of kilometers away from 

their raw materials supplies. Though this seemed a logical overall 

conclusion, development of new industrial centers in fact gave rise 
to huge freight traffic demands. 

If industry were actually to be 'located more evenly" in a fine­

scale sense, responding to the promise implied in the political for­
malities of Soviet nationalities policy, the transport implications 
would be drastic. Scattered, decentralized, small-scale producing 
units would require a widespread transport network, and thus a 
large volume of new road or rail construction, and would generate 
a sprawling pattern of relatively light traffic flows. If, on the other 
hand, industrial growth were concentrated at a handful of major 
centers, in defiance of the call to 'locate industry more evenly," less 
enlargement of the transport network would be required, and con­
centrated freight traffic flows on major trunklines might be handled 

through methods enjoying economies of scale and meeting trans­
port needs at low real costs. 
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Emphasis on Industry or Agriculture? 

The most pervasive background policy issue shaping the de­
velopment of Soviet transportation has been the question of indus­
try versus agriculture. It lies at the heart of Soviet history.' Bitter 
struggles raged in the Communist Party durifig the I20"sover sec­
toral priorities, and the distinctively Stalinst answer that emerged 
at the close of the decade has shaped Soviet growth ever since. The 
dichotomy between industry and agriculture is closely bound up 
with similar dichotomies between the state and the consumer, be­
tween heavy and light industry, and between a drive for rapid in­
dustrialization and a program of gradual evolution. Soviet policy 
has obviously been directed decisively toward the rapid develop­
ment of heavy industry with all its attendant conseqiences. The 
resulting relative neglect of household wants, agriculture, and 
light industry, and the assuciated costs imposed on the Russian 
people, have clearly not been primary ends but unfortunate by­
products of the stress on heavy industry. Although the complexities 
of these issues are not under review here, we must examine briefly 
the numerous implications for Soviet transport of these decisions 
on sectoral emphasis. 

The focus on heavy industry meant, first of all, giving attention 
to freight traffic rather than passenger movement, except for trans­
porting workers to their jobs and perhaps migrants to new areas. 
Most transortorganizations throughout the world in fact devote 
the major part of their efforts to freight rather than passengers, but 
this tendency was heightened in the U.S.S.R. under the five year 
plans. If necessary, passenger trains were put on sidings to let 
freight trains go through. Thus, freight traffic, as well as freight­
handling capacity, has grown far more rapidly than Soviet passen­
ger traffic. 

Within the freight category, the stress on heavy industry meant 

'Fow a review of the issues see Nicolu Spulber, Soviet Strategy for Economic 
Growth (Jdiana University Prem 1964), and its compnion volume, Fmoto 
of Soviet Strategyfor Ecnmi Grvowt SeWted Soviet Ems, 124-1930., edited 
by Spulber and publed simultaneoudy by indhin. 



9 ISSUES UNDERLYING TRANSPORT POLICY 

that a narrow range of commodity groups, centering on mass in­
dustrial raw materials and fuel, would dominate the picture. Thn 
diverse and numerous commodity groups associated with light in­
dustry, processed agricultural products, and consumer goods, 
often shipped in less than carload lots and usually making up a 
major share of most railroads' problems, have played a minor role 
in Soviet tansport experience. Shipments of this kind were by no 
means eliminated, but under Stalin they had low priority. 

The decision to give secondary priority to agriculture had im­
portant implications for the growth of Soviet railroads. The inher­
ited rail network already reached existing producing centers and 
required relatively modest expansion to meet tie needs of a heavy 
industrial development program. However, the tsarist railway net­
work lacked the abundant supply of feeder lines that had prolifer­
ated in the West before World War I. These feeder lines facilitated 
the gathering of agricultural produce, the distribution of consumer 
goods, and the decentralized development of light industry. In the 
U.S.S.R., since agriculture, consumer goods, and light industry 
were of secondary concern to the authorities, pressures to build 
feeder lines could be resisted. 

Finally, the Soviet focus on heavy industry pointed toward reli­
ance on rail transport and worked against the large-scale develop­
ment of highways and automobile transport. In carrying coal or 
iron ore for long distances, trucks can only under very rare circum­
stances compete with railroads. For quick, door-to-door deliveries 
of high-valued consumer goods, over relatively short distances, the 
advantage is reversed, but demands of this kind have not been a 
major feature of Soviet economic development. The Soviet Union 
established its own truck and passenger automobile production fa­
cilities during the first Five Year Plan (the growth of motor vehicle 
transport is examined in some detail later in Chapters 5 and 6). 
Nevertheless, it should be clear at the outset that the road-versus­
rail issue which bedevils so much Western discussion of transport 
problems was decisively settled in the Soviet Union by the very na­
ture of the development drive decided on at the close of the 1920's. 



CHAPTER II
 

Soviet Conditioning Factors 

THE LESSONS TO BE DRAWN from the Soviet trans­
port record turn largely on the way in which the transport sector 
has reacted to a number of conditioning factors which defined its 
problems and constrained its responses to the policy intentions set 
forth in the preceding chapter. These conditioning factors, outlined 
briefly in this chapter, include geographic and technological con­
straints as well as certain demographic aspects of Soviet history. 

Climatic and Geographic Limitations 

Most of the Soviet Union lies far up in the northern part of the 
northern hemisphere and, in addition, is cut off from the ameliorat­
ing influences of oceanic currents. Among the unfavorable conse­
quences is a growing season in most parts of the country that is 
short by world standards. Almost half of Soviet territory (47 per­
cent, according to a distinguished Soviet physical geographer)1 is 
subject to permafrost, or permanently frozen subsoil. Where only a 
shallow layer of earth thaws each summer, not only is agriculture 

See S. P. Suslov, Fizichea&ala geografia SSSR, Zapadnafa Sibtr, Votochnala 

Sibir', Darnu Vostok, Sredniaa AzIla (Leningrad-Moscow, 1947), pp. 140-63, 
especially pp. 140-43. A 1940 treatise had stated, 'The area of permanent ground 
frost is approximately 10 million square kilometers, which Is 475 of the area of the 
USSR.- See S. S. Balzak et a. (eds.), Economic Geography of the USSR, trans. 
Chauncy D. Harris (Macmillan, 1949), p. 82. The same estimate is attributed to 
M. I. SumgIn in M. I. Davydova et aL, Fizicheakia geografila SSSR (1960), p. 99. 
For a review of current problems in developing the Soviet north, see the article by 
S. Slavin in Planovo. Khoziato, 1966, No. 12, pp. 16-26. Place of publication of 
all Russian language titles is Moscow, unless otherwise noted. 

10 
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difficult, but construction and maintenance of factories, homes, 
railroads, bridges, dams, and all f',e fixed capital of industrial ac­
tivity are more difficult and expel Aive, sometimes prohibitively so. 
In seeking to take advantage of the "fabulous wealth of Siberia," 
the Russians have confronted major engineering and technical 
difficulties, comparable perhaps to those that have inhibited the 
development of Alaska. Alaska is not, however, 47 percent of the 
United States. 

The northern location of the Soviet Union also means that her 
rivers and seas are frozen for periods ranging from three to nine 
months each year. Even Odessa, major Ukrainian port on the Black 
Sea, is closed an average of thirty-seven days each year.' The Black 
Sea is in the same latitude as the Great Lakes in North America, 
suggesting that Canada rather than the United States provides a 
relevant analog for Soviet geor-aphic conditions. Oceanic amelio­
ration is far more helpful for eastern Canada, however, than for 
western Russia. In both countries, intermittent freezing makes wa­
terways less attractive for shippers, especially those who depend 
on year-round reliable transport service. This defect of Soviet in­
ternal waterways, as we shall see, has seriously hindered their de­
velopment in recent decades. Developing economies of Asia, Afri­
ca, and Latin America that can take advantage of well-located 
river systems are likely to have transport opportunities open to 
them that have been foreclosed to the U.S.S.R. by its northern lo­
cation. 

The huge Soviet land mass has a maritime coastline of 37,000 ki­
lometers, but its usefulness for transport purposes is severely lim­
ited. The seas are mainly peripheral to the central mass of Soviet 
territory, and, more serious, are separated from each other by mas­
sive intervening barriers. Save for a low-capacity canal connection, 
the White Sea in the north of European Russia and the Baltic Sea 
on which western Russia fronts are separated by the whole of the 
Scandinavian peninsula. The Baltic, in turn, is separated from the 
Black Sea below the Ukraine by the whole continent of Europe. 
Since 1952, a large canal has made possible movement between the 

For this and nineteen other shipping-season averages at various Soviet sea and 
river locations, see Holland Hunter, Soviet TransportatlonPolicy (Harvard Univer­
sity Press, 1957), p. 13. 
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Black Sea and the Caspian Sea on the southern edge of European 

Russia, though not much traffic has so far been generated on this 
route. Far more discouraging is the enormous distance separating 
the Black Sea and the Soviet Pacific coast, involving a trip into the 

Mediterranean, through the Suez Canal, across the Indian Ocean, 

and past China, some 11,000 miles in alW' Traffic around the east­

ern and northern coastline of the U.S.S.R. has for thirty years been 

minute in ,pite of strenuous efforts by the Great Northern Sea 

Route ,dministration. During a precarious and irregular ten-week 
shipping season, convoys of a few dozen freighters can pass be­
tween the White Sea and the Pacific, but nothing approaching reg­

ular and dcpendable mass freight carrying capacity seems in pros­

pect for this route.' Taken altogether, the limitations on Soviet 
maritime transportation, in relation to the domestic needs of the 

Soviet economy, are severe. Countries like Indonesia, Brazil, and 

even India are far more fortunate in their access to ocean shipping 

opportunities. 
A number of large, long rivers traverse the Soviet land mass, and 

several have figured prominently in Russian history. Before World 

War I, the Volga River was a major traffic artery for the tsarist 

evonomy. Nevertheless, several geographic and climatic limita­

tions have hampered the growth of Soviet river transport. The 

basic problem is that Soviet rivers do not directly link major cen­

ters of industrial production or consumption. Between the eastern 

the Volga offers only a very circuitousUkraine and Moscow, 
connection.5 Between the eastern Ukraine and the Leningrad re­

gion, no large-capacity all-water connection exists. The great rivers 

of Siberia flow northward and therefore fail to provide direct links 

Odessa and Vladivostok is 
'A route distance of 18,687 kilometers between 

shown on the 1954 four-sheet map, Soluz Sovetskdkh So0tk hekh Re.pubak, 
issued by the Gkvnoe Upravienle Ceodezil i Kartografti of the Ministerstvo Vnut­

rennykh Der inMoscow. 
'For historical b ground, see Terence Armstrong, The Northern Sea Route 

(Cambridge University Press, 1952), especially pp. 103-19. For more recent evalua­

tion, see S. V. Slavin, promtyaheuie itrampoO oanoenle severa SSSR (1961), 

aFor inosmed evaluation of this and other difficulties, see Robert N. Taaffe, 
"Volga River Transportalno: Problem and Prospects," in Richard S. Thoman and 

Donad J. Patton, moouon Geograph AcHoltJ: A CofUle n of Orfna SMN 
(McGraw-Hill, 1964), pp. 185-93. 
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with centers lying to the west in European Russia. The two great 
rivers of Soviet Central Asia unfortunately terminate in the Aral 
Sea, and thus fai to offer a through route to European RussLa. Sev­
eral rivers are useful for bringing timber to northern Soviet ports 
fox export to Europe, though only during a relatively short ice-free 
season. Again it is clear that unfortunate accidents of geography 
and climate impair the potential of Soviet water transport, and 
that many underdeveloped countries-for example, Nigeria in 
West Africa-are far more fortunate in this respect. 

The Soviet land mass is, however, highly favorable for low cost 
operation of railroads. The Ural Mountains, separating European 
from Asiatic Russia, present only a minor barrier to east-west rail 
lines, which can traverse low passes without difficulty. The great 
plain of European Russia extends in a narrowing band all the way 
from Poland east to the River Yenisei in Siberia before highlands 
and mountainous territory create railroad-building problems. The 
mountainous territory between Lake Baikal and the Amur Valley 
is indeed difficult, and so far only the Trans-Siberian crosses its 
southern edge. Between the Caspian Sea and the western edge of 
China, a lack of usable water in the deserts of Soviet Central Asia 
impeded the spread of steam railroads; now, however, diesel-elec­
tric locomotives operate freely up to the point where peripheral 
mountain ranges present serious barriers. The great Caucasian 
mountain range between the Caspian and Black seas can be skirt­
ed easily on the east and with more difficulty along the Black Sea 
coast; both connections are in place. 

For most of the settled portions of Soviet territory, therefore, 
railroads offer a low cost means of moving heavy freight traffic. 
With the methods that have evolved in Soviet railroad practice, the 
real cost per ton-kilometer for moving fuel and industrial raw ma­
terials can be very low. But it remains true that where materials 
move over extremely long distances, the absolute cost per ton of 
delivered commodity will still be very high. 

Several transport implications follow from these geographic 
considerations. By comparison with a hypothetical situation in 
which low cost river and sea transport, properly located, was avail­
able, one might expect the Soviet economy to require a high ratio 
of transport outlays to national income. While the real costs of 
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moving heavy freight across the Soviet Union would clearly be 
lower than, for example, moving them across the continent of 
Latin America with its formidable Andean barrier, low ton-kilome­
ter costs might be offset by long average distances of movement. 
The key considetion would be the geographic density of eco­
nomic activity, and in particular, the distance between points gen­
erating major traffic flows. Soviet geography gives ample ground 
for an expectation that the Soviet economy will display a relatively 
high ratio of transportation costs to total national income. 

Dispersion of Resource Sites 

In Figure 1, the major Soviet resource areas generating freight 
traffic are identified. In the west, the map shows the coal and iron 
complex of the eastern Ukraine, with iron ore in the great bend of 
the Dnepr River around Krivoi Rog and coking coal in the basin of 
the Donets River. The main east-west axis of the shuttle traffic in 
this region is about 350 miles long. In the center of the map one 
sees another axis, connecting the iron ore at Magnitogorsk in the 
southern Urals with coking coal in the Kuznetsk Basin of western 
Siberia, a transport distance of about 1,400 miles. Between the two 
centers is a lower quality coal field at Karaganda, and above Mag­
nitogorsk diverse mineral deposits extend to the northern Urals. 
Several rich ccal fields lie in central and eastern Siberia, far from 
existing centers of population and industry, but they are only be­
ginning to form the basis for local industrial growth. In north Eu­
ropean Russia, coal at Pechora and oil at Ukhta help to supply the 
needs of the Leningrad industrial region, moving several hundred 
kilometers to do so. Enumeration of other minor fuel and raw ma­
terial resource sites would not alter the point that the Soviet econo­
my depends on widely scattered sources of supply, far from each 
other and often far from major population centers. 

Oil is perhaps an exception. In 1904, Russia was the largest pro­
ducer of crude oil in the world. Rich oil fields at Maikop and 
Grozny on the northern slopes of the Caucasus Mountains came in 
during the 1890's, and an even richer series of strikes was made on 
the Apsheron Peninsula, jutting into the southwestern comer of 
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FIcm~1. Major Sovie Rnmorc Situ. an Freight Tra&i Ame 

Source: Azimuthal equal-area base taken from Frank Lorimer, Popuation ot 
the Soviet unon: Hisa and Propect (Geneva: League of Nations, 14), 
Plate XVI, p. 12. 

the Caspian Sea near the city of Bau. Much of the oil was refined 
into kerosene and shipped westward by pipeline to Batumi for ex­
port to Europe. The balance was available for domestic Russian 
consumption, and though the source of supply was on the southern 
edge of the economy, the Caspian Sea and the Volga River pro­
vided a low cost means of shipping crude oil and refined products 
into central Russia. During the 1930's, abundant new crude oil 
supplies were found in deep Devonian strata eat of the middle 
Volga and west of the Ural Mountains. After World War II, and 
especially after Stalin died, crude oil production from this so-called 
second Baku territory increased very rapidly. It isconveniently lo­
cated near the burgeoning industrial cities of the Volga Valley 
(Corky, Kazan, Kuibyshev, Saratov, and Volgograd) and within a 
triangle formed by Moscow, the eastern Ukraine, and the Urals. 

Since the early 1950's, large deposits of natural gas have been 
found in the western Ukraine, the north Caucasus, and Soviet Cen­
tral Asia. Pipelines from these fields are rapidly mkng natural gas 
available to the large industrial cities lying to the north of them. As 
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the share of natural gas in total Soviet fuel consumption rises, the 
eect is to relieve demands on the railroads and in the long runon 

the whole transport sector itself. 
The field and livestock products of the Soviet agricultural sector 

are grown in a huge, wedge-like territory whose long point extends 
to the east. The northern boundary of the wedge, running east­
ward from Leningrad across the Urals to the River Yenisei, is 
defined by the northern limit for growing cereal grains. The south­
em edge traditionally ran from the Black Sea eastward across the 
southern edge of the West Siberian Plain to the River Yenisei; lack 
of rainfall prevented crop growing below this line. In oases along 
the lower reaches of the Syr Darya and Amu Darya rivers, cotton is 
now grown on irrigated land. In the Fergana Valley and around 
Alma-Ata, under the beginnings of huge mountain ranges, melons 
and fruits are grown. In the fertile valleys below the Caucasus 
Mountains, many crops flourish, including grapes for wine. 

This great wedge-shaped agricultural region, together with its 
southern appendages, occupies a huge territory, yet it excludes al­
most all the bleak northern and eastern regions of the country. 
Even within the wedge, population settlement reflecting previous­
ly known agricultural technology has been concentrated in the 
west, in European Russia where rainfall is adequate and the grow­
ing season sufficiently long. The Soviet regime has made deter­
mined efforts to extend wheat growing into southeastern European 
Russia across the Volga, and into north Kazakhstan and west Si­
beria, across the Urals. Grain growing is, however, precarious in 
these territories, as the last decade has shown. Strenuous efforts to 
grow corn and fodder crops, to increase the area of irrigated land, 
and even to alter the climate have not so far created an enlarged 
and secure agricultural base for the Soviet economy." 

The transport implications of Soviet natural resource geography 
are several. If the whole territory of the U.S.S.R. were like the east­
ern Ukraine, with fuels, industrial raw materials, and agricultural 
supplies all close together, the need for transportation would be 

'For an evaluation of recent efforts, see Naur Jasny, Khm iev'a Crop 
Polcy (Glasgow: George Outram & Co. [19651), and W. A. Douglas Jackson and 
Paul E. Lydolph In Roy D. Laird (ed.). SovW AWgriul and Pmnt Afaft 
(University of Kansas Press, 1963), pp. 171.85 and204-12. 
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relatively small, and intersectoral flows could generate output 
without much contribution from the transport sector. In actuality, 
Soviet fuel, mineral, and agricultural resource sites are widely sep­
arated from each other, by distances ranging up to 5,000 miles. 
The inevitable result is that, even if primary production facilities 
are located directly at resource sites, some important inputs almost 
surely have to be brought from far away. Soviet reiource geogra­
phy, in other words, necessitates large-scale movement of food, 
fuels, and raw materials over long distances. 

Poor Location of Old Population Centers 

The great cities of Russia appear to have grown up under the 
influences that are observable all over the world: on natural defen­
sive sites, at the intersection of trade routes, or at transshipment 
points. Kiev on the Dnepr River, Moscow on a tributary of the 
upper Volga, and the other old cities of European Russia-all fit 
into this pattern. They were well located with respect to food sup­
plies and existing forms of economic activity. 

Leningrad was an exception. It originated somewhat arcificially 
in 1703 when Peter the Great decided to open a "window on the 
West." The marshy site where the Neva River empties into the 
Gulf of Finland was made the capital of the Russian Empire. Dur­
ing the nineteenth century, it became a major port and manufac­
turing center, acting somewhat as an enclave of Western economic 
intrusion. Its coal came from Poland, its raw cotton from America 
via England, and its machinery from several Europcan sources. 
The imperial capital was thus geographically peripheral in its eco­
nomic relations with the Russian interior. 

The transport needs that appeared when the industrial revolu­
tion modified Russian economic activity arose in considerable part 
because these old centers proved to be poorly located with respect 
to the new forms of production. It has already been noted that 
nineteenth century textile and manufacturing activity, using ma­
chinery imported from the West, was logically attracted to the old 
cities by markets and a lafor force. Flax for linen came from close 
at hand, but for several decades cotton was imported from the 
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West. An iron industry, briefly stimulated by Peter the Great 

around 1700, rose again 4,i the Urals during the latter part of the 
nineteenth century, not even connected by rail with European 
Russia until 1896. On the eve of World War I, south Russia was 
growing tempestuously, but Saint Petersburg, Moscow, and other 
old centers were still dominant. The Soviet regime thus faced the 
locational problem of designing a pattern of industrial growth that 
would bring the inherited pattern into better conformity with Rus­
sia's resource potential and would minimize the transport costs 
arising from the dispersion of resource sites and the mal-location of 

old population centers. 

Regional Patternof Indus"rin1928 

On the eve of the first Five Year Plan, the industrial sector of the 
more than regained the not-inconsiderableSoviet economy had 

size it had reached after half a century of prerevolutionary de­

velopment. It was, however, as Table 1 shows, heavily concentrat­
ed in a few regions. Their location is indicated on the accompa-

TABza. 1. RegioaL Patternof Soviet Industrial Fixed Capital and Grm 

Output, 1928-

Share of Share of Average 

Region 
Industrial 

Fixed Capital 
Industrial 

Gros Output 
Capital-Output

Ratio 

(Percent) (Percent) 

Leningrad Oblast 
West European Russia 
Southwest Europcan Russia 
Central Industrial Region 
Central Black Earth Region 
North Caucasus 
Transcaucasus 
North European Russia 
Volga Valley 
Ural Region 
Kuakhstan and Central Asia 
Siberia and Soviet Far East 

Total U.S.S.R. 

11.15 
2.42 

W5.87 
$0.23 

1.82 
5.56 

10.90 
1.iJ6 
S.10 
4.16 
2.08 
1.67 

100.00 

12.59 
2.67 

19.S32 
S9.09 
1.95 
4.90 
5.40 
1.92 
8.56 
3.60 
3.12 
1.85 

100.00 

0.85 
0.87 
1.98 
0.75 
0.89 
1.04 
1.92 
0.6t 
0.83 
1.10 
0.64 
1.17 
0.95 

DuivWd fro alut, data in Table A-i, App. A. 
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FicURC 2. Outline Sketch of Soviet Induwtrial Regior. Desinatdin 
Table. 1-3 and A-1-A-4 

Source: Azimuthal equal-area base taken from Lorimer, Populationof the Soviet 
Unkn, p. 152. 

hying map (Figure 2). Lenin's strictures had some point. The Cen­
tral Industrial Region around Moscow accounted for 30 percent of 
industrial fixed capital and 40 percent of gross industrial output in 
1928. Southwest European Russia, mainly the eastern Ukraine, ac­
counted for 26 percent of industrial fixed capital and 19 percent of 
gross industrial output. Textiles, machinery, and other finished 
goods figured heavily in the output of Moscow and the old towns 
of the Central Industrial Region. In the Ukraine, coal, iron and 
steel, and machinery were the principal outputs. 

Industry was also concentrated in Leningrad Oblast, primarily 
in the renamed city of Saint Petersburg, accounting for more than 
a tenth of the capital plant and an eighth of the industrial output of 
the country. In the Transcaucasus, substantial capital was involved 
in the petroleum industry, though in 1928 this region's share of the 
country's industrial output lagged behind its capital share. In the 
North Caucasus, modest industrial development involving coal 
above Rostov, cement around Novorossisk, and other industry ac­
counted for about 5 percent of the country's industrial assets and 
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output On the eastern edge of European Russia, the Volga Valley 

accounted for some 3 percent of national industrial assets and out­

put, while beyond it to the east the Ural Region accounted for 

roughly 4 percent of each. As Table I shows, all the other regions­
including huge expanses of Siberia and the Soviet Far East-to­

gether held only about a tenth of the industrial sector's fixed capi­

tal and produced only a tenth of its gross industrial output. 
This concentrated geographic pattern of industrial location, in­

herited from the tsarist era, evolved rationally out of the economic 

and political forces shaping prerevolutionary industrial develop­

ment. Nevertheless, the peoples of the outlying regions had less 

than their proportionate share of industrial capital and output, 

while those in the old centers of European Russia had more than 

their share. In the first Five Year Plan, the Communist Party pro­

posed to reduce these imbalances. 

FirstFi Year PlanIntentions 

The first plan stressed industrial growth, and investment in in­

dustrial fixed capital as the chief means of achieving it. Thus the 

allocation of investment funds by region was a central instrument 

of the regime's industrial location policies. Table 2 shows what the 

first plan intended. In general, the shares of Moscow, Leningrad, 
and the Caucasus in the country's industrial assets and output were 

to be reduced, while those of the Ural Region, Siberia, and nonin­

dustrial areas generally were to be raised. The shift was to affect 

capital more than output for a reason that is important in our analy­
sis.
 

The planners' intentions involved interesting details. It was ex­
pected, for example, that the Central Industrial Region would re­

quire only 15 percent of the gross capital additions during the peri­
od 1929-33 (though its 1928 share was 30 percent of the country's 
total) since it was thought that a very low incremental capital-out­
put ratio (ICOR) would apply to this region. As a result, it was ex­
pected that while the region's share of industrial fixed capital 
would fall from 30 to22 percent by 1933, its share of industrial out­
put would still be 37 percent of the national total, only slightly re­
duced from its 40 percent share in 1928. Similar optimism was 
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TABLz 2. FA Fin Yeaw Plan Iamwoma for Sovt Imnuti, byft ion, 
19e8-83M 

During Period In Terminal Year IMS 

Share of lncre- Share o Share of 
Rion Additional mental Industrial Industrial Averpal 

Fixed Capital. Fixed Grnm Capt 
Capital Output Capital Output Rtio 

(Percent) Ratio (Percent) (Percent) 

Leningrad Oblaat 5.29 0.88 7.89 11.48 0.4 
West European Russia 2.69 0.57 2.57 3.02 0.67 
Southwest European Russia 27.49 1.01 26.76 18.98 1.11 
Central Industrial Region 15.88 0.29 12.09 37.42 0.46 
Central Black Earth Region 2.84 1.18 2.88 1.77 1.06 
North Caucasus 5.61 0.72 5.50 5.20 0.83 
Transcaucasun 5.14 0.81 7.74 4.77 1.28 
North European Russia 8.46 0.83 2.46 2.52 0.77 
Volga Valley 5.44 0.97 4.88 3.75 0.92 
Ural Region 14.17 1.65 9.65 5.06 1.50 
Kazikhstan and Central Asia 5.67 1.05 4.05 3.50 0.91 
Siberia and Soviet Far East 6.88 1.42 4.53 2.60 1.37 

Total U.SS.R. 100.00 0.69 100.00 100.00 0.79 

Dwived fkm abolute data in Table A.I, App. A. 

shown toward the Leningrad region. Both regions had displayed
base period ratios of capital to output that were below the national 
average, indicating a product mix and an efficiency level conducive 
to efficient use of capital. By contrast, the 1928 average capital­
output ratio (ACOR) in the Ukraine was above the national aver­
age. The first plan assigned more than a quarter of all additional 
fixed capital to Southwest European Russia during 1929-33, ex­
pecting that the region's share of industrial fixed capital would rise 
slightly as a result, and its output share remain about the same. 

The Transcaucasus, where capital was not very productive in 
1928, was assigned only 5 percent of expected capital additions 
(though in 1928 it held 11 percent of the national total), and its 
1933 share of both capital and output was expected to fall com­
pared to its 1928 share. 

An exactly reversed policy is evident toward the Ural Region.
The plan expected 14 percent of all capital additions to go here, 
though the region began with 4 percent of the country's total, with 
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the result that its 1933 share would be almost 10 percent. It was 

also expected, however, that a high incremental capital-output 

ratfio would mean that the Ural Regions share of industrial output 

would rise only from 3.6 to 5 percent of the country's total. It is im­

pressive to note that Soviet planners, twenty years before estimates 

of incremental capital-output ratios became fashionable in West­

ern analysis of development problems, were evidently perfectly 

aware in practice of the difficulties to be anticipated in pioneer re­

gions. An ICOR more than twice the national average was also an­

ticipated for investment in Siberia and the Soviet Far East. 

These average and incremental capital-output ratios reflect situ­

ations in hundreds of enterprises producing many different forms 

of output under widely differing conditions, and the twelve highly 

aggregated regional figures defy simple interpretation. Exhaus­

tively detailed historical analysis would no doubt yield an itemized 

explanation of the observed differences. Even without such analy­

sis, it seems clear that old regions (except for the Ukraine) were 

expected to show industrial capital investment results more favor­

able than those obtainable in the new outlying regions. In spite of 

this, the planners channeled investments toward these outlying re­

gions, especially the Urals. They were thus, in effect, carrying out 

Comrade Lenin's behest. 

Actual Developments, 1928-34 

Since large construction projects typically take longer to finish 

than is originally specified, it is reasonable to compare the situation 

at the end of 1934 with that projected by the first Five Year Plan 

for a date some fifteen months earlier. The government switched 

from a fiscal year beginning October 1 to a fiscal year beginning 

January 1 for 1931, so that officially the first plan period ended on 

December 31, 1932. Both 1932 and 1933 were years of extensive 

disorganization, and only with 1934 die. the great transformation 

set in motion by the first plan take stable form. 
Table 3 shows some of the structural characteristics of actual re­

gional changes over the period 1928-34. For example, incremental 

capital-output ratios ranged from 0.77 for the Leningrad region to 

2.24 for the Ural Region. Twenty-two percent of all the additional 
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TAmxZ S. Adual De&pmenvt in Sovidt Industry, by Region, 19.08-34 

During Period In the Year 1934 

Share of Incre- Share of Share of Average
Regon Additional mental Industrial Industrial Capital-

Fixed Capital. Fixed Gre aputp 
Capital Output Capital Output Output 

(Percent) Ratio (Percent) (Percent) 

Leningrad Oblast 10.84 0.77 10.93 14.14 0.79
 
West European Russia 2.74 0.83 2.64 3.28 0.84
 
Southwest European Russia .1. 12 1.18 U.56 19.15 1.21
 
Central Industrial Region 2.46 0.82 24.81 S2.64 0.78
 
Central Black Earth Region 2.74 1.51 2.46 1.94 1.30
 
North Caucasus 4.71 1.08 4.91 4.73 1.07
 
Transcaucasus 2.83 0.79 5.,27 4.32 1.25
 
North European Russia 2.88 1.13 2.99 2.45 1.00
 
Volga Valley 7.05 1.10 5.85 5.77 1.04
 
Ural Region 11.01 2.24 8.94 4.70 1.95
 
Kazakhstan and Central Asia 3.23 1.37 2.88 2.70 1.10
 
Siberia and Soviet Far East 8.39 1.59 0.36 4.23 1.54
 

Total U.S.S.R. 100.00 1.07 100.00 100.00 1.08 

Derived from &bmlutedata in Table A.I. App. A. 

fixed capital in the industrial sector went to the Central Industrial 
Region around Moscow; 21 percent to the Southwest region 
(mainly eastern Ukraine); 11 percent to the Leningrad region. 
Over half of the national total went to these three established 
areas. The Ural Region received 11 percent of all the additional in­
dustrial capital, the Volga Valley 7 percen't, and Siberia 8 percent. 
The balance was distributed widely among the remaining regions 
of the country. 

Comparisons between plan intentions and actual developments,
region by region, are displayed in Figure 3 for increments of both 
fixed capital and gross output. It is immediately clear that the old 
Central Industrial Region obtained a great deal more capital than 
intended. Where the plan called for additional industrial fixed as­
sets totaling 13 billion rubles for the whole country, the increment 
by the end of 1934 reached almost 25 billion rubles, and of the 12 
billion excess, 3.5 billion showed up in the Central Industrial Re­
gion. This was almost three times the region's intended increment 
and put its percentage share 7 percentage points above its in­
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tended leveL Similarly, the Leningrad region was assigned three 
times as much industrial capital as the first plan had specified. The 
excess of 2 billion rubles put Leningrad's percentage share more 
than 5 percentage points above original intentions. 

Only two other regions were given more than their intended 
share of investment: the Volga Valley and Siberia. Assignments to 
the Ukraine fell substantially short of plan intentions, relatively,
and the Southwest region's share of the overall capital increment 
was more than 6 percentage points below its assigned share. The 
Ural Region failed to receive its intended share of new industrial 
capital, as did Kazakhstan and Central Asia. 

The regional pattern of industrial output in 1934 also differed 
from what the first plan called for. The region around Moscow 
found its percentage share of gross industrial production almost 7 
percentage points below its intended share, since the region's in­
cremeneal capital-output ratio was so much higher than antici­
pated that the above-plan investment failed to yield above-plan 
output. The first plan called for the Central Industrial Region's
share of national industrial output to fall from 40 percent to 37 per­
cent; in fact it fell to 33 percent. This was, in a sense, a policy victo­
ry, though one obtained through the doubtful means of low capital 
productivity.

By contrast, the Leningrad region used its additional industrial 
capital far more effectively, producing 70 percent more output in 
1934 than had been intended for 1933, and accounting for a share 
of the total national output increment 4 percentage points above 
its intended share. The consequence, however, was a failure to re­
duce the relative industrial strength of the country's former capi­
tal. 

Discrepancies appear also in the above-plan growth of output in 
the Volga Valley and in Siberia. Both show more than twice their 
intended levels, putting their percenitage shares 3 and 2 percentage
points, respectively, above what the first plan called for. In the 
Ukraine, the shortfall of investment funds was offset by higher­
than-plan capital productivity, so that the Southwest region's share 
of industrial output was not far from that intended by the plan.
The performance of the remaining regions can be traced in the ta­
bles. 
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Regional discrepancies between planned and actual results are 

summarized in Figure 4 and in Table A-4 of Appendix A. The in­
cremental capital-output ratios show a wide dispersion in the effec­
tiveness of industrial capital increments from one region to an­
other. For the country as a whole, the 1928-34 industrial ICOR was 
55 percent above expectations. Around Moscow the ratio was 183 
percent above the optimistically assumed plan level, and in Lenin­
grad 133 percent, while in all other regions of the country the per­
centage excess was below the national average. It is clear, ex post, 
that the planners wildly overestimated the extent to which capital
increments around these old centers could be made to yield addi­
tional output. Figure 4 shows that, in the course of carrying out 
the national industrial construction program, planned regional
shares were markedly ignored. Moscow and Leningrad gained; the 
Ukraine suffered. Above-plan shares went to the Volga Valley and 
Siberia, while shortfalls are visible for the Transcaucasus, the 
Urals, and Kazakhstan. Deviations in output shares were less strik­
ing.
 

Finally, Figure 4 compares the average capital-output ratios 
(ACOR) actually observable in 1934 with those the first plan ex­
pected for 1933. For the Soviet industrial sector as a whole, the 
ratio was 30 percent above its intended level, indicating notable 
over-optimism in the first plan. Again, however, some regions per­
formed far better than others. Around Moscow the 1934 ACOR 
was 70 percent above its intended level, and around Leningrad the 
excess was 46 percent. At the other extreme, the Transcaucasus re­
gion showed an ACOR 2 percent better than had been planned,
and the Southwest region's ACOR was only 9 percent above the 
plan level. Apart from these striking discrepancies, most regions
showed an excess of actual over intended ACOR fairly close to the 
national average. 

These comparisons are alternative ways of illustrating from So­
viet experience the uncertainties connected with forecasting the 
productivity of capital investments and the wide departures from 
plan that can occur even in a highly centralized economy. The four 
comparisons are, of course, not independent of each other. Still it 
can be said that above-plan industrial capital formation around 
Moscow and Leningrad was associated with below-plan capital 
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effectiveness, whereas results in the Ukraine took a reverse form. 

The Volga Valley and Siberian regions obtained above-plan capi­

tal increments and performed more effectively than had been ex­

pected. No decisive pattern of marked progress toward raising the 

relative standing of outlying regions had yet appeared. 

Catesof Deviations from Plan 

In seeking to account for these highly aggregated numerical re­

sults, we must recognize that they are made up of hundreds of in­

dividual instances, reflecting a multiplicity of forces at work. In all 

the varied industries making up the industrial sector, there were 

new construction projects, additions, and renovations of old facili­

ties. Many accounts describe the delays, difficulties of coordina­

tion, uncertainties of supply, acts of God, and even sabotage that 

dogged these Gargantuan efforts. It is therefore not surprising that 

industrial capital increments were less productive than had been 

expected and that the regional pattern of events differed notably 

from what the plan had laid down. Quite to the contrary, the data 

show that planners to a considerable extent correctly foresaw the 

rank order of the regions' potentials and, with some notable excep­

tions, found the order of magnitude of their estimates confirmed 

by events. 
The strongest factor causing above-plan industrial capital for­

mation in the Central Industrial and Leningrad regions must have 

been their far greater attractiveness for the decision makers in pro­

duction commissariats. In these regions, much social overhead capi­

tal was already available. Far less new workers' housing was typi­

cally required than would be for a new plant located in a backward 

region. Because of a relatively better climate and more amenities, a 

competent labor force could be more easily attracted and held at a 

site in old, settled territory than somewhere out on the frontier. 

Ancillary suppliers would be more accessible. Construction costs 

would probably be lower and building times shorter around the 

old centers. Enormous stress on speed was the hallmark of Stalin­

ism and thus could scarcely fail to have an impact on industrial lo­

cation decisions. Even Stalin's great stress on the "second iron and 
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steel base" In the Urals and western Siberia did not prevent a rela­
tive shortfall n the Urals' advance. 

Along with these general forces, a namber of specific factors 
influenced Soviet industrial development during 1923-34. A serious 
railroad freight traffic jam delayed shipments of all kinds of freight, 
especially during 1931-33. Its differential regional impact is hard to 
discern. The bottleneck was especially severe for building timber 
and may have delayed construction projects in southern regions of 
the country more than in the north. The above-plan buildup of in­
dustries in Siberia and the Soviet Far East reflects a crash program 
of industrial development north of Manchuria after that country 
was occupied by the Japanese in 1931. Relative shortfalls in in­
dustrial capital and output gains in Soviet Central Asia may reflect 
the low priority attached to cotton as a consumer good. The poor 
showing of the Transcaucasus region is bound up with relatively 
slow progress in the petroleum industry, whose crude oil base after 
several decades of exploitation was beginning to face rising costs. 

The impressive showing of industry in the Volga Valley, where 
there was more capital growth than planned, and where capital 
productivity was higher than expected, deserves comment. The 
major cities of the region-Kuibyshev, Stalingrad, Saratov, and 
Kazan-were rapidly developing machinery and other industrial 
products. Though less attractive than the old centers farther west, 
the cities were nevertheless far more accessible than those scat­
tered far beyond to the east. It became clear during World War II, 
a few years later, that the Volga Valley region had acquired deci­
sive importance in the economy. Lack of local raw materials was 
clearly outweighed by other favorable factors. 

GradualShift of Industry to East 

Duri'g 1937 and 1938, the regime became aware of the real costs 
associated with its policy of concentrating large industrial plants in 
a few major locations, thus generating huge increments of freight 
t, affic. In March 1939, when the third Five Year Plan covering the 
calendar years 1938-42 was approved, "gigantomania" was con­
demned, regional self-sufficiency was called for, and further expan­
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sim of heavy industrial capacity in Moscow, Leningrad, Kiev, and 

several other old centers of European Russia was banned. Industri­

al offlcs bad been responding to the attractiveness of old centers 

in their case-by-case decisions on locating new plant capacity, in 

spite of the associated increments of long-haul fuel and raw mate­

iImports these plants entailed. it was proving more difficult to r 
move industry eastward than the Party had anticipated, but the 

authorities persisted. 
Te Nazi invasion caused evacuation and relocation of many in­

dustrial facilities to the east, and the war also stimulated emergen­

cy expansion of eastern industry. After the war, industrial capacity 

was gradually reestablished in territory that had been occupied, 

but the permanent effect of World War II has been to induce a 

substantial net shift of industry toward the east. Nonetheless, con­

tinued large scale growth of industry around Moscow and Lenin­

grad, in other old centers of central European Russia, and in the 

Ukraine, to say nothing of expansion in the Baltic Republics, goes 

far to matc!h and offset the absolute growth occurring in the Volga 

Valley cities, the Urals, Kazakhstan, Soviet Central Asia, and Si­

beria. Only very gradually is industry coming to be "more evenly 

located" over Soviet territory. 
The clear transport implication of the old centers' persistent 

vigor is that massive flows of fuel and industrial raw materials to 

these centers from far distant primary resource locations will not 

soon disappear. 

Helpful Demographic Trends 

In marked contrast to underdeveloped countries today, the So­

viet Union after 1929 experienced a reduced and rather modest 

rate of population growth. The reasons were several. Agricultural 

collectivization gravely disorganized village life and even led, in 

conjunction with poor harvests around 1932, to farmines and star­
was extremelyvation. Urban population growth by migration 

rapid, but severe housing shortages and the availability of free 

abortions in hospitals until 1936 greatly lowered the natural rate of 

population growth in Soviet cities. Thus the Soviet population 
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grew only from 147 Million people in 1926 to 170 million in early
193, at an average annual rate of 1.1 percent. 

World War U had a tragic demographic impact on the U.S.S.R. 
Analysis of the 1959 census data, in relation to 1939 census data 
and other scattered evidence, indicates that the war cost the Rus­
sians something like 10 million military and 15 million civilian 
casualties during the course of the war, as well as a shortfall of 20 
million people who were not born or who failed to survive infancy
during the war and the first grim years of postwar recovery. In 
toto, had it not been for World War II-that is, had the 1959 Soviet 
population evolved in peacetime from its 1939 base-it would have 
been larger by some 45 million persons.7 

The war also caused massive temporary geographic dislocations, 
with eastward migration of millions in 1941-42, followed in 
1944-46 by a westward return of population on a scale not antici­
pated by the government. Moreover, several ethnic minorities in 
the Crimea, southeastern European Russia, and the Caucasus were 
forcibly moved eastward when their patriotism became suspect, as 
were large groups of people in westerni Poland, the Baltic Repub­
lics, and the region bordering Finland during and after the war. 
Their places were taken by Russians moving west. 

As a result of slow growth and areal redistribution, the Soviet 
population now shows a markedly greater degree of dispersion
than in 1926. Vivid contrasts remain, however, between the fairly 
heavily settled regions of European Russia and a few other major
districts, on the one hand, and the vast desolate reaches of the 
north and east." 

Several transport implications of this demographic situation may
be noted. First, by contrast with densely populated countries like 
India, the Soviet Union has been able to relegate passenger trans­
portation to a secondary status and to focus on freight transporta­
tion in its growth programs. The Party's preference for industry 

'See Warren W. Eason, "The Soviet Population Today," Foreign Affairs, Vol. 
37 (July 1959), pp. 598-606. 

'For an analysis of long-run trends usi , carefully standardized geographic
regions, see Robert A. Lewis and J.William Lexisure, "Regional Population Changes
in Russia and the USSR Since 1851," Slavic Review, Vol. 25, No. 4 (December 
1966), pp. 663-68. 
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over agriculture was also made more feasible by the slow growth 
of the population, again in marked contrast to the situation con­

fronting many poor countries today. The neglect of agriculture, in 

turn, eased .somewhat the problems of the transport sector, since 
transport authorities could concentrate on moving mass industrial 
raw materials without having to extend the rail and/or road net­

work to handle major increments of farm population and produc­

tion. 

Technological Options of the 1920's 

The Soviet transport record reflects basic decisions taken in the 

middle and late 1920's when many of the technological alternative s 

now available to developing countries were not at hand or had not 

yet proved themselves. Transport facilities being long lived, these 

decisions have shaped developments ever since and have inhibited 

prompt adoption of recent innovations. Hindsight should not, 

however, be misused to find fault with Soviet decisions taken forty 

years ago in the light of the prospects offered by the then contem­

porary technology. 
The first Five Year Plan was formulated at a time when steam 

railroads were still dominant for land transport everywhere. Ample 

scope for modernization of the inherited Russian railway plant 

suggested that steam railroads had great unexploited potential for 

serving the Soviet economy. Traditional belief in the transport 

effectiveness of river and sea carriers persisted, but pipelines, in­

tercity highway transport, and air transport did not appear capa­

ble of assuming much of the prospective freight burden. 
Petroleum pipelines were well known in the 1920's, and 1,100 

kilometers had already been built in Russia before the revolution. 

After 1928, however, the network of pipelines was only modestly 

expanded until the middle 1950's. The key consideration appears 
con­to have been the absence of geographically concentrated 

sumption demands for petroleum products. The regime's emphasis 

on coal as the chief energy source for industrial development re­

stricted potential users of petroleum products to the Air Force, the 
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machine tractor stations in agriculture, and the construction and 
industrial enterprises using trucks. Their demands shared the com­
mon characteristic of being geographically scattered, so that deliv­
ery by rail tank car must have appeared logical. The cost advan­
tages of pipelines over rail tank cars only become overwhelming 
when the diameter of the pipeline grows large, especially if, in ad­
dition, steel pipe-making capacity is a bottleneck. 

The Soviet regime laid tremendous stress on electrification as 
the key to rapid modernization. Lenin said, in a famous phrase, 
"Communism equals Soviets plus electrification." The first nation­
al development plan to be formulated was the Goelro Plan of 1920 
for the electrification of Russia. It included grandiose projects for 
electrifying many thousands of kilometers of railroad. In practice, 
however, Soviet officials between 1928 and 1940 prudently re­
frained from electrifying more than some 900 miles of railroa-d line 
where special conditions called for it. After the death of Stalin and 
the retirement of Kaganovich, railroad electrification gathered 
speed; it is now having a revolutionary impact on Soviet rail trans­
port (described in Chapter 4). 

Transport planners in the late 1920's saw a promising role for 
freight-carrying motor vehicles, especially for short-haul pickup 
and delivery work in industrial districts and around construction 
sites, and for bringing farm products to railroad stations. Intercity 
highway trucking, which was only beginning to dewelop in the 
West, was not even considered as a competitor to rail transport in 
the U.S.S.R. The automobile would replace the horse and wagon in 
local cartage, or the horse and carriage for high-priority urban pas­
senger movement. 

In Russia, as elsewhere, railways displaced river freight carriers 
for many commodity movements, and though Soviet authorities 
systematically sought to reverse this trend, Soviet internal water­
ways proved unable to handle a major share of the freight traffic 

'See his Sochinen/ia, Vol. 31 of his Collected Works (4th ed.; 1950), p. 392, 
and E. H. Carr, The Bolshevik Revolution, 1917-23 (London: Macmillan, 1952), 
II, 373. On the priority accorded electrification see my "Priorities and Shortfalls 
in Prewar Soviet Planning," in Jane Degras (ed.), Soviet Planning: Essays in 
Honour of Naum Jamy (Oxford: Basil Blackwell, 1964), pp. 1-31. 
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that are during the five year plans. The tenologe transfor­
mation of river traffic that came with the introduction of tugs 
pushing coupled barges still lay in the future. 

Soviet transport planners gave some attention also to develop­
ment of an aviation Industry. There was a good deal of publicity 
for the use of aircraft in the north, supplying arctic weather sta­
tions, assisting n the opening of the Great Northern Sea Route, 
providing winter communications with distant mining settlements 
n eastern Siberia, and conducting medical errands of mercy. Still, 
in terms of freight ton-kilometers moved, Soviet civil aviation as 
projected in the late 1920's, and as it has actually developed to 
date,understandably plays an extremely small role Infreight trans­
pot. 

The technological perspective available to Soviet decision mae­
em in the late 1920's had several transport implications. First, it 
was clear that for low cost movement of mass fuels and industrial 
raw materials under Soviet conditions, the railroads were still the 
undisputed champion. With the other carriers unable to offer com­
parable service, and without the cost-reducing innovations that 
have recently developed for transshipment operations, it was also 
clear that joint shipments involving two or more carriers would not 
play much of a role. 

Far more technological options are open to countries making 
basic decisions about transport development in the 1960's than 
were available to the Russians forty years ago. In selecting an opti­
mum combination of transport modes, currently developing coun­
tries will necessarily get the benefit of lower ratios of transport out­
lay to national product than the technological horizons of the 
1920's afforded. 



CHAPTER III
 

Soviet Transportation Outcomes 

INTERACTION BETWEENthe Soviet policies outlined 
in Chapter I and the conditioning factors sketched in Chapter 2 
has generated a record of experience in the transport sector of the 
Soviet economy that deserves thoughtful attention. Later chapters
examine in detail Soviet railroad operating practices, the role of 
trucks, and problems raised by the passenger automobile. This 
chapter provides a broad account of a series of outcomes resulting
from these detailed developments. The framework provides per­
spective and suggests points where a reader may wish to examine 
later details with some care. 

Growth of Output and Freight Traffic 

The transport sector's contribution to economic development 
can be measured by comparing growth rates in total output and 
in freight traffic. As we have seen, Soviet authorities hoped that 
output (especially industrial production) could be expanded with 
a less-than-proportionate growth in freight traffic. Since 1928,
however, this hope has not been achieved. Table 4 presents some 
summary evidence. Two measures of aggregate output are com­
pared with an index for the metric ton-kilometers of freight traffic 
carried by the five major Soviet domestic transport modes. The 
Gross National Product indexes are independent Western esti­
mates constructed out of Soviet statistical fragments to fit within 
an accepted national accounts framework. 

From 1928 to 1940, Soviet freight traffic grew 2.2 times as rapid­
ly as Gross National Product. There was a fourfold growth in 

35 
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TAnz 4. Inde of 8oPW GNP, Nationl Income, and DOnutia Freight 
Tr&jfc, 198, 1987, 1940, 195-65 

Real Official National Freight 
GNP& Ineomeb Traflc 

10M-=.100 

I8 100 100 100 

1987 13386 

190 186 513 406 

1950-100 
1960 100 100 100 

19 1 109 112 113 

1952 119 125 1"4 

1958 125 136 I3 

195 10 15 144 

1955 144 171 163 

1956 in 191 180 

1957 161 to6206 
1958 174 229 22 

1959 183 246 242 

1960 192 265 257 

1961 204 288 270 

1962 214 299 85 

1968 2 811 304 

196 237 59 326 

1965 247 859 548 

B The three prewar lade:s for red GNP ae dlved fraothe arefu estimate. at ruble factor est of 107, 
vremted by Abram Berp'n in his The Ro1 NotialZoe a RussiaSims 19f (Harvard University.&eid 
Prm. II).p. If. but with the modified IM he given in Abram Berpoa and Simon Kuaneta (eds.), 
&e ie Treed in Ai. SBi Unio (HarvardUaiverity Pie.. INS), p, . Tim postwar GNP index links 
togetherhis annual etlmatm for 135-U bon Bad Naina l nm. p. S0. and for 1958 from find. p. 3, 
with estimate for 1I7475 by Stanley H. Cohn reported in U.S. Co opkJoint Economic Committee. Now 
Direiiem in Sk SsrW Bosomy (Governmet Printing Office. 1m), p. 10. 19M is interpolated . a geometric 
own betwega IOU and 8I7. 

b The lad,, for ntij ineome am tle okia!Soviet Ms.,s, here taken from Twtna'e siatietlchDe 
upravlenle. Nerednee kseieihsie .SR 9 1958 g.(1953), p. 95. for 118-40 end 1850-57. The 1858-64 indem 
an from Nered... e1m5 t. (IN). p. 875, and the IM6 kur is fom Prned, Feb. , 106, p. t. 

0The prewar trefe inde: is from Holland Hunter. Soeid Tretpotlaon Policy (Harvard Univerty Pre., 
1987, p. 83. and the I8SO-6 value aredulvel from the aggegate domeetic metric tm-kiomete estimate 
;* coleom 6 of Table 4 ia Nw Dirmefi.a p. 876. 
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physical freight traffic compared with somewhat less than a dou­
blingof GNP in real terms. 

A very different relationship existed between freight traffic and 
the official series for national income. The latter purportedly rose 
from an index of 100 in 1928 to an index of 513 in 1940. By implica­
tion, the growth rate of freight traffic was only four-fifths the 
growth rate of national income. However, with estimates for the 
three series covering only three benchmark years of the thirteen­
year prewar period, we cannot be sure that stable relationships ex­
isted, much less speculate about their causes. 

The Soviet data for 1950-65 permit somewhat more secure 
evaluation. As the two scatters in Figure 5 make clear, domestic 
freight traffic over this sixteen-year period has, according to both 
measures, been very closely associated with total output. Again, it 
appears that Soviet freight traffic has been growing more rapidly 
than total output. A least-squares line fitted to the logarithms of 
the freight traffic and GNP indexes shows that a 10 percent rise in 
GNP was associated with a 14.06 percent rise in aggregate traffic. 
Alternatively, one could say that the elasticity of freight traffic 
with respect to changes in GNP was 1.41. The average percentage 
deviation (without regard for sign) of actual values around this re­
lationship was 4.1 percent. 

Comparison of Soviet freight traffic growth with the official na­
tional income index indicates that they grew at very nearly the 
same rate. A least-squares line fitted to the logarithms of the index­
es shows that a 10 percent rise in official national income was asso­
ciated with a 9.77 percent rise in domestic freight traffic. The elas­
ticity of freight traffic with respect to national income changes was 
0.98. Actual traffic levels lay within plus or minus 3.0 percent of 
this relationship. 

Incidentally, as one would expect, there proves to be a very
close relationship between the official Soviet national income index 
and the Bergson-Cohn index for Soviet GNP. A least-squares line 
fitted to the logarithms indicates that a 10 percent rise in official 
national income over this period has been associated with a 6.93 
percent rise in Bergson-Cohn GNP, with an average absolute devi­
ation around this relationship of only 2.5 percent. Largc aggre­
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gates of this kind tend to move in parallel fashion, even when they 
are very differently estimated. To the extent that this relationship 
can be expected to persist in the near future, it provides a crude 

but convenient device for suggesting the Bergson-Cohn equivalknt 
of any projected Soviet target for official national income. 

It is interesting to compare United States with Soviet experi­

ence. Table 5 and Figure 6 present some U.S. data roughly compa­

with the Soviet data. A decisive contrast immediatelyrable 
emerges. United States output growth since 1929 has been associ­

ated with less-than-proportionate growth in the physical volume of 
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TABLwi S. United State. Grose Nation Poduet and Aggregate Freight 
Trq&f, 1947-61 
(In billions of dollars at 1958 price and billions of short ton.mile") 

Gross National Product Freight Traffic 
Year 

Dollars Index Ton-Milesb Index 

1947 309.9 100.0 1,267 100.0 
1948 323.7 104.5 1,296 102.3 
1949 324.1 104.6 1,161 91.6 
1950 355.3 114.6 1,327 104.7 
1951 383.4 123.7 1,460 11.2 

1952 395.1 127.5 1,420 112.1 
1953 412.8 133.2 1,496 118.1 
1954 407.0 131.8 1,514 119.5 

1955 488.0 141.3 1,577 124.5 
1956 446.1 143.9 1,651 130.3 

1957 452.5 146.0 1,500 118.4 
1958 447.3 144.3 1,498 118.2 
1959 475.9 153.6 1,597 126.0 
1960 487.8 T57.4 1,625 128.3 
1961 497.3 160.5 1,628 128.4 

1962 530.0 171.0 1,688 13S.2 
1963 550.0 177.5 1,758 138.8 

'The GNP estimates are those ofthe U.S. Department of Commerce, Office of Busness Ecoomics. In 
Eonosti Report traffic coyrof do President, January 106. p. 210. The series for aggregate freight inter­
coastal and coetwie maritime ton-mieas well as rail, motor, pipeline, inland watr. and air ton-mile. For 
1967-t7, the maritime estimates are from Ernest W. Williams, Jr.. Freight Tranwalm " in the &,i Umion 

(Princeton Uninruty Pr. 19M). p. 18. For 1958-S. the maritime estimates are from US. Interstate Com­
mere Commiion. Trnsport Economi.,July 1965, p. 1. ICC estimates for all other traffic are here transcribed 
from U.S. Department ofCommerce, St ut ic Abstretof t,, United State:1955 (Government Printing Office), 
p. 558; ... 1969, p. 570; and ... 1965. p.559. The help of Robert K. Wismer in asembllng the data and maing 
the indeses Is gratefully acknowledged.bShort ton. 

domestic freight traffic. Some years ago, a comparison of American 
freight traffic with "real material product" (GNP in constant dol­
lars with services output deducted) showed that over the period 
from 1929 through 1956, traffic grew from an index value of 100 in 
1929 to 312 in 1956, while real material product was rising from 
100 to 369.1 

'See my analysis in Joseph J. Spengler (ed.), NaturalResources and Economic 

Growth (Resources for the Future, 1961), pp. 135-38. 
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The present comparison, covering the period 1947-63 and re­

lating United States domestic freight traffic to the entire Gross Na­

tional Product in constant dollars, shows that a 78 percent rise in 

GNP was associated with a 39 percent rise in domestic freight 

traffic. A least-squares line fitted to the logarithms yields an elastic­

ity of traffic with respect to output changes of 0.616, with average 

absolute percentage deviations amounting to 3.1 percent. A least­

squares line fitted to the absolute values of each variable displayed 
average percentage deviations of 3.1 percent with an elasticity of 

0.612 at the means. 
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This important contrast between Soviet and American experi­
ence deserves more thorough analysis than can be attempted here. 
Clearly the tendency toward greater traffic growth in the U.S.S.R., 
relative to output growth, than is observable in the United States 
constitutes a relative handicap to Soviet growth. What explanatory 
factors might plausibly be adduced to account for the contrast? 
While attempts have been made to standardize the coverage of 
each measure for both countries, it is important to note that we are 
not here forced to estimate the absolute ton-miles or ton-kilome­
ters associated with a dollar or ruble of GNP, but are merely com­
paring their internal relative rates of growth.' Only drastic widen­
ing or shrinking of coverage over time in one or more of the traffic 
and output series could decisively alter the contrasting experience 
the estimates disclose. 

Differences in coverage and compilation method underlie the 
sharp contrasts between official Soviet national income estimates 
and the Bergson-Cohn GNP estimates, but the details need not be 
recounted here.' The official measure of Soviet national income 
does, however, exclude services from total output as not being part 
of "material production," which suggests that services output 
should be omitted from the United States GNP aggregate to in­
crease its comparability with the official Soviet series. However, 
though the growth of services output has been more rapid in the 
United States since 1929 than the growth of the rest of the GNP, 
the dispersion in growth rates is not enough to affect significantly 
the elasticities we have been examining. 

It might be thought that the relatively nodest growth of United 
States aggregate freight traffic relates only t:o commercial or com­
mon-carrier traffic, and that rapidly expanding freight traffic in pri. 
vate trucks has been excluded. This, however, is not so. The under­
lying freight motor vehicle series cover all truck traffic, in privately 
owned as well as commercial trucks. Local traffic is excluded from 
United States estimates, but included in aggregate Soviet traffic. 
Yet exclusion of all Soviet motor vehicle freight traffic, which now 

'Comparability and coverage problems relating to Soviet and United States 
freight traffic statistics are thoroughly reviewed in Williams, FreightTranporta­
tion in the Soviet Union,especially pp. 1-25 and 33-39. 

' Ile deinitive discussion is, of course, Professor Bergson's Real National Income, 
paslm. 
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accounts for 6 percent of total Soviet domestic freight traffic, like­
wise would not significantly alter our results. 

Te disparity between Soviet and United States relative growth 
rates in freight traffic would be somewhat reduced if traffic were 
measured in value terms. There has been a substantial improve­
ment in the quality of United States freight traffic service as 
reflected in higher speeds, more door-to-door service, less onerous 
crating requirements, etc. Estimation of value weights would need 
to focus especially on truck traffic and here, unfortunately, avail­
able revenue data cover only about a third of the traffic." For the 
Soviet Union, Norman M. Kaplan has constructed a number of 
output ndexeR for the transport and communications sector. His 
index for aggregate freight traffic with 1955 value weights rises 
from 100 in 1928 to 406 in 1940 (scarcely different from the 409 
index value for physical ton-kilometers), auid from 100 in 1950 .o 
378 in 1963 (roughly 24 percent above the index value of 304 for 
physical ton-kilometers in 1963)." The quality of Soviet railroad 
freight service has improved substantially since 1928, but not to a 
degree equaling American qualitative gains from the shift to truck 
transport. 

Among the background forces that appear to have generated 
more-than-proportionate Soviet freight traffic growth, three stand 
out. Soviet economic activity, especially its freight-generating 
heavy industrial activity, has expanded since 1928 in widely scat­
tered locations; the effect has been increased dispersion leading to 
marked increases in interregional freight traffic. The discussion in 
earlier chapters of Soviet economic geography and Soviet regional 
development policies has identified the forces that seem to have 
produced this outcome. By contrast, there may have been a tend­
ency in the United States over the last three or four decades for 
major regions to meet their resource needs from closer at hand 
than was once the case. 

A somewhat related contrast probably arises out of Soviet stress 
on heavy industrial output and the primary activities supplying it. 

"See the Informative table and discussion in A-merican Trucking Associations, 
American Trucking Trends, 1965 (Washington: American Trucking Associations, 
Inc., 1965), p. 9. 

' See his Soviet Transport and Communications: Output Indeze, 1926-1962 
(RM-4264-PR; RAND Corp., 1964), and especially p. 7 of its Supplement (1965). 



TRANSPORTATION OUTCOMES 43 

As these forms of output have increased their share of Soviet Gross 
National Product, they have no doubt stimulated directly a rise in 
ton-kilometers of fright traffic that has outdistanced their con­
tribution in value terms to GNP. United States experience in re­
cent decades has been almost the opposite of this; primary produc­
tion has accounted for a steadily decreasing share of total value 
added,even in material production taken by itself. 

Finally, the American shift from coal to oil and natural gas as en­
ergy sources has clearly acted to lower the transport-output ratio 
in the United States, while the shift still has far to go in the Soviet 
economy. In another decade or so, Soviet use of "second Balm" 
petroleum, well-located natural gas deposits, and high-capacity 
long-distance electric power transmission lines should contribute 
substantially to bringing down the high transport-output ratio that 
has revealed itself in the first half century of Soviet economic 
growth. 

Current Pattern of Soviet Traffic Flows 

Soviet efforts to carry out Lenin's injunctions have, of course, 
produced massive changes all over the U.S.S.R., but as previous 
chapters have indicated, powerful counterforces have conspired to 
thwart radical shifts in the spatial organization of Soviet economic 
activity. Maps of Soviet population concentrations, the location of 
Soviet agricultural and industrial production, and even the trans­
port network display a structure closely related to that of pre-1917 
Russia. Nevertheless, Soviet growth has brought important 
changes reflecting both an internal eastward movement and al­
tered economic relations with the outside world. 

In spite of all efforts to locate industry more evenly, bring the 
backward regions up to parity with the center, and move industry 
closer to the sources of fuel and raw materials, Moscow and Lenin­
grad remain far and away the largest centers of Soviet industry. 
The eastern Ukraine, too, has grown greatly in spite of having been 
overrun and wrecked in World War II. Table 6 presents summary 
data showing the percentage shares of eight large Soviet regions in 
industrial production and population on the eve of the first Five 
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Year Plan, and at the close of the 1950's. The share of the "west," or 

roughly speaking European Russia, in both population and in­

dustrial production has declined over this period, while that of the 

"east! has correspondingly grown. Where the west accounted for 

91 percent of industrial output and 77 percent of the population 

before the five year plans began, its industrial output share in 1960 

had fallen to 74 percent and it accouited for 60 percent of the pop­

ulation. The east, by contrast, raised its share of industrial produc­
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tion from 9 percent to 27 percent, while its population grew from 
23 percent to 32 percent of the Soviet total. Comparison of output 
and population shares for individual regions shows plausible con­
trasts between those with above-average and others with below­
average per capita industrial production capabilities. 

The old mining and industrial towns of the Urals, together with 
a number of new centers in the Urals, northern Kazakhstan, and 
western Siberia, have risen dramatically to form an industrial com­
plex that now has reached very large absolute dimensions. Had the 
old centers of European Russia remained at their prerevolutionary 
level, Stalin's "second iron and steel base" would by now dominate 
the economy. There would have been a decisive shift in the direc­
tion called for by Party doctrine. From this point of view, it could 
be argued that the regime's early geographic promises should be 
reinterpreted in absolute rather than relative terms. Industrializa­
tion has indeed been extended to peripheral regions and impres­
sive absolute gains have been achieved. As a result, large new 
traffic flows have developed. What has not been achieved, how­
ever, is any absolute decline in interregional freight traffic of the 
kind promised or implied by early Soviet regional specialists. 

Between the old centers of European Russia and the eastern 
Ukraine on the one hand, and the Urals-western Siberia complex 
on the other, major traffic flows of a roughly triangular pattern 
have emerged. The old river cities on the Volga have become large 
industrial cities favored by relative propinquity to markets and 
fuel, though not to mineral ores. The strengthening and expansion 
of railroad trunk lines linking the several foci of this Soviet eco­
nomic heartland has developed logically and predictably out of 
tendencies already under way and clearly visible half a century 
ago. 

An element of disillusionment with Soviet promises is perhaps 
justified by the relatively modest and recent economic develop­
ment of eastern Siberia and the Soviet Far East. The difficulties 
faced have of course been formidable. Siberia's "fabulous riches" 
lie in very forbidding territory. High extraction and transport costs 
do have an inexorable logic. National defense induced hasty de­
velopment efforts in Soviet maritime territory on the eve of World 
War II, and defense considerations have not ceased to suggest con­
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tinued development of the east, but in purely economic terms, the 
spars development of Soviet eastern territory, especially in the 
north, is a credit to Bolshevik common sense in the face of received 
doctrine. 

The long-settled regions in the west of European Russia were 
somewhat slighted in the 1928-40 period, but since World War II, 
and with the addition of territory acquired in 1939-45, this part of 
the Soviet Union has progressed rapidly, especially in industry. 
Again, the locational effect has been to dampen the impact of an 

eastward movement on the center of gravity of the whole econo­
my. Similarly, the European north has grown more since the late 
1940's than the early planners anticipated, perhaps because the 
nearby old centers of northwest and central European Russia have 
exerted a more powerful pull than had been expected. 

Use of river and sea carriers has continued to be urged by Soviet 
policy makers, and the volume of traffic has increased greatly since 
World War II. Recent technological progress has aided internal 
waterway movements all over the world, and Soviet practice has 
incorporated these improvements. Large tows are now pushed on 

Soviet rivers wherever possible. Nevertheless, difficulties continue 
to interfere with the growth of Soviet river and maritime freight 
traffic. 

On the Volga, ;or example, two huge dams have created 
"artificial seas" north of Volgogad and Kuibyshev, extending as 
much as 370 miles in length and ten miles in width. These long, 
narrow lakes are, however, very shallow, so that cross winds during 
rather frequent windstorms raise choppy waves. As a consequence, 
southbound rafts of logs chained within a circle, a prominent fea­
ture of Volga traffic for many decades, are no longer feasible. Tow 
barges lose up to 20 percent of their time waiting for windstorms to 
subside.' Some river vessels have proved unusable and new designs 
have been required. The shallow lakes have lengthened the aver­
age frozen period on the Volga by about 10 percent, adding twelve 
days or so to a four-month period of ice cover. 

'See Robert N. Tuffe, "Volga River Transportation: Problems and Prospects," 

in Richard S. Thoman and Donald J. Patton, Focu on Geogrphic Actvity: A 
Collection of OriginalStudio# (McGraw-Hill, 1964), pp. 191-92. 
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Maritime traffic in the Caspian Sea, traditionally dominated by
northbound petroleum movements from Balu and Makhachkala to 
Astrakhan, has been dislocated by steadily worsening conditions at 
the roadstead below Astrakhan. Since the early 1930's, the level of 
the Caspian has fallen by some 3 meters, and at the shallow north­
em end, transshipment from sea vessels to river vessels has moved 
south from Astrakhan in the Volga Delta to a point now some 50 
kilometers away. Here again, windstorms create waves that make 
transshipment precarious. 

The Volga-Don Canal, completed in 1952, provides a link en­
abling water freight movements between the Urals and eastern 
Ukraine. Southbound timber traffic and miscellaneous northbound 
traffic have reached substantial levels, though not fulfilling
planners' hopes. The shipping season generally runs from April to 
November, and shippers who value dependable year-round service 
remain reluctant to use the internal waterway system. Railroads in 
this territory urge their clients to make maximum use of the rivers, 
but shippers continue to display what one railroad official some 
years ago ruefully called "hydrophobia." 

What little information is available indicates that the volume of 
freight traffic on the Great Northern Sea Route across the top of 
the Soviet Union is still very small. Icebreakers using atomic 
power lead caravans of up to a dozen vessels through the ice fields 
during a ten-week shipping season each year, carrying supplies to 
outposts along the northern coast and bringing out, presumably, 
valuable minerals. It has been explicitly recognized by careful So­
viet scholars, however, that development of Siberia will rest main­
ly on use of the Trans-Siberian Railroad and the main north­
flowing rivers, rather than on the Great Northern Sea Route. 

While the massive traffic flows generated by Soviet economic ac­
tivity are now predominantly internally oriented, a large growth of 
Soviet foreign trade with Eastern Europe and other parts of the 
world has had a perceptible impact on Soviet freight traffic pat­
terns, restoring in part a prerevolutionary dimension, and adding 
new channels. Once again, there is a large Black Sea traffic leading 
to and from the Danube, and partly to the Mediterranean and be­
yond. Baltic Sea traffic to and from Poland and other European 
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the sea tradetrading partins has now reaced levels that surpa 
of prerevolutionary days. 

Heavy rasj.vid freight traic involving iron ore and coking coal, 

with a return flow oj Machinery, equipment, and consumer goods, 
is channeled largely through Chop, in the southwest, and Brest, on 
the Pol/n frontier. Since 1964, a large-diameter pipeline for crude 
and refined petroleum products has provided an export channel 
from the Soviet Union to her Eastern European neighbors. 

Though Soviet trade with China in recent years has fallen off 
drastically from the high levels reached at the end of the 1950S, 
new links have been added to eastern Soviet traffic patterns. The 
old Chinese Eastern Railway across Manchuria passed into Chi­
nese hands in 1955. A new, more direct connection between the 

U.S.S.R. and Peking, across the Mongolian People's Republic, 
came into operation in 1956. As part of a notable building program 
within China, the railroad network was extended northwestward 
during the 1950's to Lanchow and westward across Sinkiang, even­

tually to be linked at the Soviet-Chinese frontier with a branch 

line completed by the Russians in 190. The branch connects the 

border station of Druzhba with Aktogai on the Turkestan-Siberia 
line, 547 kilometers north of Alma-Ata. Construction work west of 
Urtumchi evidently has proceeded slowly, if at all, in recent years, 

in prt,no doubt, because the reduced volume of Soviet-Chinese 

trade: is not pressing on existing transport capacity to move it.' 

Foregone Transport Alternatives 

Evaluation of Soviet transport policies necessarily involves, ei­

ther implicitly or explicitly, comparing actual policies with fore­
gone alternatives. If the Soviet record is to suggest lessons for other 

countries now making choices among competing alternatives in 

the transport sphere, the available Soviet alternatives over the pe­

riod we are studying need to be specified. Otherwise the relevance 
and transferability of Soviet experience for other economies can­
not be determined. 

'See Victor D. Iuppit, "Development of Transportation in Communist China," 

China Quarterly, July-September 196'), pp. 101-19, especially p. 118. 
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Dikeionof Risource, toRoad. andAutomobiles 

As will be shown in Chapters 5 and 6, Soviet authorities until re­
cently have deliberately restricted the flow of resources to road­
building and passenger automobile production. What would have 
been the result for the U.S.S.R. if something like the American or 
recent West European path had been followed? Huge amounts of 
steel, machine tool capacity, rubber, and glass would have been 
deflected from heavy industry and national defense into passenger 
automobiles, and steel, cement, asphalt, gravel, stone, and other 
construction materials would have been diverted into highway 
construction. Gasoline and other petroleum products would have 
been required on a much larger scale than was in fact required by 
the Soviet economy. The resulting gains in consumer welfare 
would have been obtained at the expense of a slower rate of 
growth for all those activities from which inputs were diverted. 
Presumably these would have been the heavy industrial activities 
that have speeded Soviet industrial and military growth. 

Appraisal of the prewar Soviet decision depends heavily on one's 
judgment of interwar international relations. If the Nazi invasion 
of the Soviet Union in 1941 is assumed to have been unavoidable, 
Stalin's grim and clumsy efforts, from 1934 on, to withstand the 
blow deserve serious consideration. On the other hand, if a peace­
ful environment for Soviet policies in the 1930's is assumed, a wel­
fare-oriented judgment would appear far more persuasive. 

Stalin warned at the Seventeenth Party Congress in January 
1934 that the international economic crisis, coupled with the rise of 
Germany and Japan, n:eant that "things are heading for a new 
war."' In a situation of "hostile capitalist encirclement," as defined 
by Stalin, it is hard to see how large-scale passenger automobile 
production could have been justified. The case for trucks and mili­
tary vehicles was, of course, stronger, and by 1941 Soviet capacity 

$The traslated text appears in his Problem. of Leninkm (Moscow, 1947), p. 
400. For similar referces, see the speeches of Molotov, Kaganovich, and Voroshi­
ov in Kommuanstichesala partiia Sovetalkogo souza. 17. S"ezd, Moscow, 1934, 
XVII s"ezd Vasolunoi kommunticheako O-10partH (b), 26 IAnva Fevrala 
1934 g., Stemognficheski otchet (1934). Place of publicatiou of all Rumian lan­
guage titles is Moscow, unless otherwise noted. 
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in these items was by no means negligible. As for highways, their 
relative absence seriously hampered the Nazi invaders, who de­
pended heavily on overland movement of troops and supplies. The 
nineteenth century Russian decision to have a railroad gauge 3M 
inches wider than the West European gauge is thought to have 
been made partially as a defensive effort to deter a Western invad­
er; perhaps a similar rationale in the 1930's underlay the observed 
failure to develop a system of paved roads in western European 
Rus ia. 

The prewar reluctance of Soviet policy makers to increase the 
flow of resources into highway building and passenger automobile 
production has persisted until very recently. Evidently an un­
swerving belief in plowing resources back into the further growth 
of heavy industry has continued to motivate Party leaders. Under 
the nuclear stalemate, invasion on land was not being alleged as a 
danger. Sheer policy inertia may well have been more important. 

Soviet inattention to roadbuilding has been fully consistent with 
the low priority accorded the agricultural sector. Had major efforts 
been made to lower costs and raise productivity in agriculture, ex­
tension of the rural road network and a large-scale paving program 
would unquestionably have been part of the drive. In Western Eu­
rope and North America, investment in fann-to-market roads has 
been a major element of agricultural progress for two hundred 
years. The vehicles encouraged would not, of course, have been 
passenger automobiles, at least initially, but rather trucks. In prac­
tice, the distinction is blurred because rural trucks carry people as 
well as farm supplies and produce; many trucks are, in effect, joint­
product vehicles. An improved road system would have reduced 
agricultural costs in many ways: (1) harvest losses would have 
been reduced as less grain was spilled on bumpy roads; (2) deliv­
ered costs for farm produce would have been cut as travel time 
from farm to market was reduced, and as vehicle expenses were 
lowered; (3) faster delivery would have reduced spoilage of per­
ishables; (4) faster and more dependable delivery of supplies for 
agriculture would have improved field and livestock operations; 
and (5) increased mobility would have raised morale in the farm 
population. One can plausibly suppose that efforts in this direction 
might well have more than paid for themselves through resulting 
benefits of this kind. At long last, there are now signs of Soviet 
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movement in this direction. Soviet experience provides no positive
evidence that inattention to rural roads permits a net release of 
resources with high payoffs elsewhere; on the contrary, it suggests
that other countries, facing rapidly rising needs for agricultural 
output, should investigate carefully the merits of a far more exten­
sive rural road program than the Soviet Union has yetcarried out. 

Early Shift from Coalto Oil and Gas 

The Soviet decision to base its industrial growth on coal for 
steam power and electricity, with petroleum conserved primarily
for military aviation, along with trucks and farm tractors, placed 
very heavy demands on the transport sector. Thirty percent of all 
railroad ton-kilometers of freight traffic from 1928 to 1953 were 
used simply to carry coal. An equivalent volume of heat energy
could have been supplied through petroleum and natural gas with 
about half as many ton-kilometers of freight traffic. The change 
away from coal was well underway in the United States during the 
1930's. It swept across Western Europe after 1945. It has only
struck the Soviet economy in the last decade. Should Soviet au­
thorities have been more alert and initiated the switch earlier? 

The issue turns on the assured availabi!ity of ample domestic pe­
troleum supplies, and before the fields of the "second Balu" area 
began to come in after 1935, the old Caucasian and Baku fields 
could well have been deemed an insecure base. Vigorous explora­
tion for new petroleum deposits had been under way since 1929,
spurred on by the Party, but it was not until the Eighteenth Con­
gress, in March 1939, that recent promising strikes appeared to jus­
tify a directive calling for vastly increased crude oil production in 
the second Balm area. L. M. Kaganovich, then the head of the Peo­
ple's Commissariat for Heavy Industry, called for raising output
from the 1938 level of less than 2 million tons to 10 million by 1942, 
and a leading analyst observed, in 1939, that "there is no doubt 
that with proper organization of prospecting work this task of the 
Commissar will be overfulfilled." The Nazi invasion of course in­

' S.F. Fedorov, Neftanye mertorozhdena Sovetskogo Soiuza (2d ed.; Moscow-
Leningrad, 1939), p. 529. For extremely interesting indications of the shift in his 
perspective since the first edition in 1935, see pp. 4, 5-6, 432-33, 526-31. 
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temupted this growth, and it was not until 1948 or 1949 that Ural-
Volp fields reached an output level of 10 million tons. Meanwhile 
the impact of World War H on the old Caucasian fields had been 
disastrous; their output has never regained the prewar level. Nev­
ertheles, by 1948 or so it must have been clear that ample domes­
tic reserves of petroleum were assured, and the implication is that 
Stalin's stubbornness inhibited change. Shortly after his death, a 
sharp debate broke out in the technical journals in several fields, 
including railroads, and in 1955 a decision by the Central Commit­
tee of the Communist Party brought a clear new policy line. One of 
the accusations against Kaganovich as Minister of Railroads, when 
he was ousted along with Malenkov and Molotov in June 1957, was 
that he had held out too long against a switch from steam locomo­
tives to electric and diesel-electric motive power. Soviet industry 
and railroads in the 1960's are moving rapidly to substitute oil and 
gas as energy sources in many of the applications that have proved 
themselves in Western practice. 

If the change had been launched ten or even twenty years earlier, 
the result might have been a net release of resources from fuel pro­
duction and transportation to other uses. The change would have 
required major amounts of re-equipping in fuel-using sectors, along 
with investments in oil and gas production and refining, but simul­
taneously huge flows of inputs into coal mining, railroad trans­
portation, and steam power generation would have been saved. On 
balance, the economy would have gained. 

It is, however, unfair to bring hindsight to bear on Soviet deci­
sions made in the 1930's and middle 1940's when the economic su­
periority of oil and gas over coal was not yet so decisively estab­
lished. Soviet technological caution is understandable. The fact re­
mains, nonetheless, that Soviet economic policy makers in this case 
did not prove notably alert, and that the transport sector would 
have benefited substantially if the shift away from coal had begun 
earlier. 

DecentralizedPatternof IndustrialExpansion 

How would demands on the Soviet transport sector have 
differed if, instead of building very large industrial installations in 



53 TRANSPC61TATION OUTCOMZU 
a handful of major centers, the U.S.S.R. had built smaller plants,
scattered in a decentralized pattern more widely over Soviet terri­
tory? The question is not an easy one to answer. Total unit costs of 
production would have been higher in a set of smaller plants than 
in the giant plants the Soviets actually built, though experience in­
dicates that the difference would not have been nearly as great as 
was supposed at the time. Perhaps larger total capital outlays
would have been incurred under a decentralized small-plant pro­
gram than were required for the actual Soviet program. On the
other hand, the record suggests that in many industries output
increases would have been obtained more promptly under a small­
plant program than proved possible under the program of 
"gigantomania.1o 

The effect on the transport sector would probably have been un­
favorable. Freight traffic L fuel and raw materials would have
been less focused on a handful of interregional trunk lines, where
line-haul economies could be obtained. Traffic in intermediate and 
fabricated products would have originated and terminated at 
many more locations, requiring a more scattered and complex pat­
tern of operations. Internal railroad unit costs would have been
raised as a result. Moreover, a more extensive betterment program
would have been necessary. The transport crisis of the early 1930's
would have been less easily surmounted, and the transport sector 
might have remained a bottleneck hampering industrial develop­
ment longer than it did. 

Decisive IndustrialShift Away from Old Centers 

In the actual course of Soviet industrial expansion, the alterna­
tive of a thoroughgoing locational shift away from the old centers 
and out to the sources of fuel and raw materials (mainly in the
east) was not seized. What would have been the result if this alter­
native had not been foregone?

One can deduce, first of all, that Soviet industrial output in 1940 
would have been smaller than it was, but that industrial capacity 

0 This view Is fully consistent with the conclusions reached in a major newstudy by David Granick; see his Soviet Metal-Fabricationand Economic Develop.ment (University of Wisconsin Press, 1967), especially pp. 15-16, 38-40, and 48-50. 

http:gigantomania.1o
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would have been better located in relation to the coming Nazi in­

vasion. Less wherewithal would have been at hand, but capacity to 

survive would have been improved. If invasion seemed certain in 

1934, the eastward movement should have been more decisive in 

the following six years. If, however, military planners at that time 

assumed that the western frontier could be successfully defended, 

industrial expansion in the Ukraine and around Leningrad could 

have been rationalized on the grounds that it would yield output 

more quickly than eastern expansion would.1 

Eastern expansion required much more social overhead capital, 

in the form of workers' dwellings nmd all the facilities that surround 

factory installations, than did expansion around existing centers in 

the west. Use of construction inputs to meet these needs would 

have cut into 'he growth of heavy industrial capital plant and 

equipment itself. Moreover, there was an understandable lack of 

enthusiasm among officials and workers at the thought of moving to 

inhospitable sites in distant regions. It took the spur of wartime 

evacuation and resettlement to send millions of Russians to the 

Urals, western Siberia, Kazakhstan, and Soviet Central Asia. 

On the other hand, it might have been expected that a decisive 

movement of industry toward the east would have reduced the 

volume of freight traffic associated with any given level of industri­
around Moscow and Leningradal production. Heavy industry 

drew its coal and raw material needs from the eastern Ukraine, 

several hundred kilometers away. It was hoped that new industrial 

capacity located in the Urals, in western Siberia, and in other un­

with rich resource deposits could use
derdeveloped districts 
weight-losing inputs on the spot, shipping only the much lighter 

fabricated output back to the old centers of European Russia for 

the Ural-Kuznetsk Kombinat, or
final consumption. However, 

Davidovich Khanukov in his
"Compare the following judgment by Evgenii 

Tranapodi razmeshchenle prolzoodstva (1956), pp. 108-109: "Along with this, the 
dictated the necessity not only of 

fact of capitalist encirclement of the U.S.S.R. 
from the capitalist world in 

assuring full economic independence of the U.S.S.R. 
the shortest possible time, but also the broad development of industry, first of all 

heavy industry, In the Interior, especially in the Eastern regions of the country, which 
to richthe task of rationally locating industry closer

corresponded also with 
of raw materials and fuel. The development of machine building in the 

sources 
old regions of the country greatly facilitated the subsequent successful fulfillment 

of this task." 
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"second iron and steel base of the U.S.S.R.," generated a tremen­
dous volume of coal and ore traffic because of the fourtee -hundred 
mile distance between the two ends of the shutle Desperate 
efforts to use low-grade iron ore near the Kuznetsk BE n and low­
grade coking coal near Magnitogorsk reduced the deiaands on the 
railroads, but raised real production costs in steel plants at each 
end.' 

Growth of industrial output in the Volga Valley led to substan­
tial coal imports from the Kuznetsk Basin, some two thousand 
miles away. In general, Soviet experience seems to have demon­
strated that an effort to "move production closer to fuel and raw 
material sources," when these sources are widely separated from 
each other and from old population centers, will not only bring no 
absolute fall in the volume of freight traffic, but cause freight 
traffic to grow even more rapidly than output. 

"For details, see Mills Gardner Clark, The Economics of Soviet Steel (Har­
vard University Press, 1957), pp. 130-36, 178-83, and 216-28. 



CHAPTER IV 

Soviet Railroad
 
Operating Achievements
 

historical1r wirAmoB oF Poucy issues and 
developments set forth in the preceding chapters has provided 

general perspective on Soviet transport experience. At the heart of 

this record stand the railroads, a central institution of the Soviet 

economy that deserves worldwide respect. In this chapter we re­

view the remarkable performance record of this railroad system. 

The railroads have made a substantial contribution to Soviet 

growth. Russian railroad building before 1917 had created an ex­

tensive railroad system; it accounted for a larger fraction of the 

national capital stock when the five year plans began than did any 

other nonagricultural sector of the economy. Making intensive use 

of this inheritance, the railroads since 1928 have served heavy in­

dustry and the rest of the economy in a very impressive way. They 

have, moreover, continued their first-rate performance ever, in re­

cent years when many other sectors of the economy have faltered. 

There is genuine analytic excitement in seeking to discover how 

these results have been obtained and in reflecting on their implica­

tions. 
The experience of Soviet railroads suggests many lessons, princi­

pally positive ones, that will repay the thoughtful attention of 

transport policy makers and operating officials throughout the 

world of developing economies. The chief lesson, of course, is that 

railroads can be tremendously productive. Another is that continu­
ity of use is the key to high productivity. The relationship can, in 
fact, be statistically measured. The consequence in reduced rail­
road costs makes up an important lesson in itself. The import of 
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these findings will be noted at the end of this chapter, with India 
used as a concrete illustration of potential carry-over. 

Prewar Modernization Campaign 

When the Stalinist era of five year plans began at the end of 
1928, the railroads were called on for a major effort. They had 
snapped back rapidly with the rest of the economy over the 
preceding eight years and were handling more traffic than they 
had before the revolution. Much of their plant and equipment was 
antiquated, but by Western European standards there still ap­
peared to be unutilized slack in the system. 

The first Five Year Plan laid down ambitious output targets and 
large building programs for all sectors of the economy, including 
the railroads, but it became clear after a year cr so that heavy in­
dustrial targets were to be pursued tenaciously, while other goals, 
like those for consumer goods, were to be largely deferred to the 
future. In this spectrum th, railroads fell near the middle. Their 
capital needs were fended Lff with admonitions that they should 
get more out of their existing facilities. Their traffic responsibilities 
rose faster than the plan anticipated, but warnings of impending 
disaster from the head of the railroad commissariat were ignored.' 

For the first two years, substantial increments of freight and 
passenger traffic were handled without much of an increase in rail­
road facilities. Bad-order locomotives and cars were repaired and 
placed in service and a many-sided betterment program was 
launched, but initial successes reflected mainly the taking up of 
slack. Most railroad operating averages improved. 

But eminent engineering specialists and leading railroad officials 
were expounding at this time what came to be excoriated by the 
Party as "a theory of Jimits.3 Scientific computations were used to 
demonstrate the upper boundary of freight-carrying capacity be­
yond which the existing system could not go. Authorities cited Eu­

'See Holland Hunter, Soviet TransportationPolicy (Harvard University Press, 
1957), pp. 54-56. 

'See J. N. Westwood, A Hitory of Rusean Railways (London: George Allen 
and Unwin, 1964), pp. 234-37. 
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ropean examples of sound practice that could not be violated. Re­

spected academicians proved that the railroads were doing their 

best. If further traffic were to be carried, the clear implication was 
increase in ,ilroad plant and equipmentthat a proportionate 

would be required. 
From 1931 through 1933, however, capital funds and imports 

and construction materials were concentrated on heavy industrial 

projects, while all but a few railroad projects held secondary prior­

ity. In spite of exhortations and administrative reorganizations, the 

railroads fell progressively behind in handling added traffic, so that 

backlogs of unshipped freight developed and passenger travel be­

came chaotic. Railroad men and Party officials referred to the rail­

roads as a bottleneck, holding back the advance of the whole econ­

omy. 
Finally, in 1934, priorities were shifted toward the railroads and 

within two years they were able to work off their backlogs and 

elimin.-a the freight traffic bottleneck. With the benefit of hind­

sight, it is clear that the railroad modernization program was too 

long delayed. Beyond this, however, the contents of the Soviet rail­

road modernization program, and its relation to railroad perfor­

mance, deserve our brief scrutiny. 
One relatively quick and inexpensive step had been taken in 

1930 and 1931: automatic brakes and automatic couplings began 

to be installed on the old European-style two-axle freight cars, 

long before they could be replaced by large four-a- le cars. Air 

pressure hose was fitted to enough cars so that those with automatic 

brakes could be spotted through a freight train and used to control 

its movement. 
Programs for designing and building large numbers of new, 

more powerful locomotives and freight cars came to fruition from 

1934 on.' Line facilities on heavily burdened main routes were up­

graded. Block signaling replaced train staff methods where traffic 

was very heavy. Projects were launched to double-track key 

'See Boris Pavlovich Orlov, Razvitie transporta SSSR, 1917-1962: Etorlko­

ekonomicheskii ocherk (Izdat. Akad. Nauk SSSR, 1963), pp. 171-81. This thorough 

and scholarly study gives detailed footnote references to Transportation Ministry 

archival sources and other primary evidence not previously cited in Soviet transport 

literature, and presents a more well-rounded analysis than used to be possible. 

Place of publication of all Russian language titles is Moscow, unless otherwise noted. 
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routes. Though it was not a major aspect of the whole program,
construction of new lines to establish some new key connections 
also played a role. Most of the publicity went to the so-called Turk­
sib (Turkestan-Siberia) Line, built through Kazakhstan to bring 
west Siberian wheat into Central Asia and release land for cotton 
growing. In practice, the Turksib was less important than a trunk 
line put together to carry Donetsk Basin coal to Moscow, some re­
gional links built for the Ural-Kuznetsk Kombinat, and some con­
nections between the eastern Ukraine and Leningrad. 

The modernization program was accompanied by a strenuous 
drive tu improve the utilization of railroad plant and equipment.
All the operating averages that measure railroad efficiency the 
world over came under sharp scrutiny for potential improvement.
Could the average number of kilometers per day run by freight lo­
comotives be increased? Could the number of days required for a 
freight car trip be reduced? How about the average weight and 
speed of freight trains? Were the 'limits" described by orthodox 
railroad spokesmen in fact insurmou-ntable? 

These questions proved not to be rhetorical. Under the flamboy­
ant leadership of Lazar Moiseevich Kaganovich, Soviet railroad 
men in 1934-36 demonstrated that operating averages could be 
pushed to new heights. The human side of the drive focused on 
firing the enthusiasm and initiative of the people themselves to 
augment the effect of modernized equipment. Kaganovich deliber­
ately enlisted railway men from top to bottom in a series of meet­
ings to assemble suggestions for improving the work. He systemat­
ically stimulated innovators to try new approaches and gave wide­
spread publicity to their successes. When Petr Krivonos drove his 
old Series E freight locomotive, pulling an extra-heavy train, at 
above normal speeds by raising the boiler pressure beyond ac­
cepted limits, he was made a national hero. Men and women who 
found ways to make up trains more quickly, or unload cars more 
quickly, or repair locomotives more quickly, were given the public­
ity other societies reserve for their athletes and movie stars. An ob­
server might have found the campaign slightly ludicrous, but it 
moved the freight.

During these years the railroad operating labor force grew con­
siderably. In addition, it suffered substantial turnover, like that 
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affecting industry, as fresh recruits to the nonagricultural labor 

force "flitted" from job to job. Many thousands of men and women 
had to be trained for disciplined rilroadwork and fired with the 

enthusiasm necessary for these new efforts. The general atmo­

sphere was propitious. Food rationing ended in December 1935; a 

new constitution was proclaimed, and for a while things went very 

well indeed. 
The railroad labor force underwent substantial retraining, both 

on the job and in special night schools. The Party called for a drive 

in 1936 to give at least 500,000 railroad workers a special course of 

training in handling the new equipment that was becoming avail­

able. By the end of the year, almost 620,000 railroad workers had 

passed the examination, and in 1937 another 320,000 had com­

pleted it. Beyond this, another 303,000 learned new skills and 

raised their qualifications. In all, roughly 1,200,000 railroad men 

and women were given some systematic technical education.' A 

network of railroad trade schools and technical institutes was also 

expanded to provide a continuing supply of trained labor. 

After 1936, however, the widening purges cast a pall over the 

operation of the economy. The railroads were especially hard hit.5 

An increasing shift of resources into military end-products also cut 

into the railroads' progress. 
Though this is not the place for a detailed account, Soviet rail­

roads made a vital contribution to Russian victory in World War 

II. Western anticipations of transport collapse were proved incor­

rect, as it was demonstrated that the strenuous efforts of the 

preceding decade had provided the basis for Soviet survival. Ex­

tensive destruction of railroad facilities began to be made up even 

before the wa's end; by 1948, the 1940 level of freight traffic had 

been exceeded, and by 1950 many operating averages had been 

brought back to their prewar level. 

.'See Odov, op. cit., p.211 

O1doV writes (op. cit., p. 224): "Under the circumstances of the cult of per. 

a majority of the heads of railroads and of their political sec­
sonality of Stalin, 

and many of the leading officials in the NKPS PeopWs Commissariat for 
tions, 

were pulled off their jobs and arrested. M repression
Means of Communication], 

heavily afected transport work." In their analytic account of the purge as they saw
 

it from prison cells, F. Beck and W. Godin report that railroad officials were among 

their Rusan Purge and the Eztmction of 
those most likly to be arrested; see 

Confesion (Viking Press, 1951). pp. 26-27, 70-71, and 109-11.
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This first era of Soviet railroading thus brought out clearly the 
imprusive potential in traditional steam railroads when intensive­
ly used. Soviet railroad men had responded to grim pressure by
finding new ways to handle enormous increments of freight traffic. 
New facilities were combined with new methods to produce oper­
ating effectiveness never before achieved. One can dissent from 
the economy's scale of priorities and from Stalin's methods, but 
given these imposed conditions, Soviet railroad men must be ad­
mired for their performance. 

Railroad Technological Revolution Since 1950 

In 1950, Soviet railroads carried just over 600 billion ton-kilome­
ters of freight traffic and appeared to be straining the upper limit 
of the possible in doing so. Fifteen years later, they carried more 
than three times as much traffic, with only a modest increase in the 
length of the network, very little rise in the operating labor force, 
and no increase at all in the number of locomotives. How was this 
done? Had these results been predicted in 1950, a rational observer 
would have had to judge them impossible. The answer-improve­
ments in technology-is fashionably obvious nowadays, but this 
dramatic case study is nonetheless impressive. It is instructive to 
examine its main features. 

Much of the secret lies in the motive power revolution. In 1950, 
steam locomotives moved 95 percent of the freight ton-kilometers 
handled. Electric traction had long been on the Soviet agenda;
Lenin had called in 1920 for a vast electrification program that in­
cluded railroads along with other parts of the economy. The first 
Five Year Plan listed several thousand kilometers of line slated for 
electrification, and the long lists continued in the second and third 
plans, but the total in 1950 was only 3,042 kilometers. Technologi­
cal prudence had restrained responsible officials from switching
the source of horsepower in the middle of a steam economy. 

But Soviet freight traffic densities were reaching a level that 
clearly justified the heavy initial outlays for railroad electrification, 
and the American example of a rapid change to diesel-electric trac­
tion indicated still another alternative. By the time Stalin died, 
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railroad technical specialists were apparently beginning to chafe. 
Kaganovich, however, no longer young, in May 1954 stubbornly 
stressed his continued confidence in the steam locomotive, and it 
was not until 1955 that the Central Committee of the Party laid 
down a new line. Since then, as Figure 7 shows, the number of 
straight electric and diesel-electric locomotives has grown very 
rapidly. They now handle over 90 percent of all freight traffic. 
Steam locomotives, while still numerous, are relegated to branch­
line service, switching, and some passenger movement. 

The advantages of electric and diesel motive power are numer­
ous. These locomotives are far more continuously available for 
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work than steam locomotives can be. They require much less serv­
icing. Distances between stops can be far longer than with steam 
power. In addition, electric and diesel-electric locomotives can be 
built to pull heavy, fast trains without requiring the heavy track 
structure and bridges that an equally powerful steam locomotive 
would require. In these comparisons, relative fuel costs play a 
minor role. Everywhere in the world, the steam locomotive is 
being displaced. Soviet experience since 1950 thus conforms to a 
universal trend. The motive power revolution has a great deal to 
do with explaining recent Soviet railroad successes. 

Other forms of modernization have also contributed. The freight 
car fleet has been substantially upgraded in the course of its con­
tinued growth, though by present American standards Soviet cars 
are still of the previous generation. In main line service, practically 
all Soviet freight cars are now four-axle cars with automatic brakes 
and couplings. Most of them are of 50-ton capacity and many have 
roller bearings. Extra-large cars, and specialized types, are rare. 
Two-axle units have not all been retired. Nevertheless, the capaci­
ty of the freight car fleet has slightly more than doubled since 1950. 

Recent technological progress has raised Soviet railroad line ca­
pacity notably. Modem signaling has been extended to most of the 
trunk line routes. Freight classification yards have been rebuilt. 
Humps have been installed, pneumatic retarders are at work, yard 
radio communications are employed, and closed-circuit television, 
too, is in evidence. 

Displacement of steam traction has forced the relocation of divi­
sion points, turnaround depots, and repair facilities. The reorgan­
ized lines have lower operating costs. Large-scale efforts are under 
way to lengthen sidings and passing tracks to accommodate the 
longer trains that are possible with the new motive power. 

Soviet railway men and women have developed the art of train 
scheduling to a remarkable degree. The average headway between 
trains running the same direction on a few of the busiest routes is 
said to be as low as ten minutes. This suggests remarkable disci­
pline at the marshaling yards that assemble trains for main line 
movement and deal with arrivals. The extent of track occupancy 
on the Soviet railroad system now far exceeds American experience 
(see Table 9, page 74). 

Train weights and speeds have risen steadily throughout the 
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postwar period (see Table 11, page 76); the effect has been to facili­

tate the mass movement of line haul traffic and raise the annual 

output of a hard-pressed system. The average turnaround time for 

freight cars, already impressively low in 1950, has been brought 
still lower, though the rate of decline has slowed down inrecent 

years and turnaround time is probably reaching a lower limit. The 

1950 figure was 7.5 days; in 1966 it was 5.3 days. 
In all these ways, Soviet railroads have continued to take advan­

tage of the potential that lies in modem railroads for moving heavy 

freight traffic. Confronted with inexorably growing demands for 

the movement of fuels and raw materials over long distances, So­

viet railroads have regularly overfulfilled their targets without re­

ceiving in full the additional capital planned for them. They have 

continued to uncover new "internal reserves" in spite of appearing 

stretched to the limit. An outside observer might ask whether all 

the freight should, in fact, be moved, or whether its composition is 

optimal, or its geographic pattern ideal, but once again, given the 

demands placed on them, it is hard to deny the impressive per­

formance of Soviet railroads. 

Implications of a Soviet Railroad Production Function 

The foregoing discussion has given a sweeping historical ac­

count of the way Soviet railroads have managed to carry the en­

larged freight traffic that has accompanied Soviet industrial expan­

sion. The principal technical and institutional changes involved 

have been described. But additional insight into the quantitative 

relations among all these changes is provided in more systematic 

form through analysis of a historical railroad production function 

fitted to the Soviet data. The statistical details are set forth in Ap­

pendix B. Here the chief implications of the exercise are reviewed. 

First of all, it should be said that multiple regression analysis 

provides straightforward confirmation of several overriding and 

obvious features of the record: from 1928 through 1940, and again 

from 1950 through 1964, freight traffic output increased far more 

than did the inputs of labor and capital, however measured. In the 

production of freight traffic services, Soviet railroads displayed 
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substantially increasing returns to scale. Economists have long 
cited railroading as an activity subject to increasing returns, and 
similar findings have been made for Western railway systems.6 

Soviet railroads have increased their traffic output in part by 
making use of substantially enlarged input supplies. Capital plant 
and equipment and the railroad labor force have grown notably 
since 1928. But traffic gains have far exceeded the rise in input 
flows, since two other kinds of change have been at work. The 
technology embodied in Soviet railroad equipment and in the So­
viet railroad labor force has improved greatly in quality. Locomo­
tives, freight cars, signaling facilities, yard facilities, and all the 
other forms of capital used in railroading have been modernized 
over the last forty years. 

Beyond this, however, a third category of change has amplified 
the effects of enlarged input flows and improvements in railroad 
technology. Soviet railroad men have developed numerous ways of 
greatly intensifying the use of their plant and equipment. Utiliza­
tion factors have been raised far above conventional Western lev­
els. Through making more continuous use of locomotives, freight 
cars, and line capacity, the annual volume of freight traffic carried 
by the system has been additionally expanded. 

Intensive utilization, technological progress, and growth in 
input flows have acted jointly to produce Soviet railroad successes. 
The changes have reinforced each other in a reciprocal way. An 
attempt at statistical decomposition should not be taken to imply 
that these changes could in ptactice be isolated for separate intro­
duction. Nevertheless, multiple regression analysis is capable, 
under favorable statistical conditions, of showing the relative im­
portance of contributing factors, and that is the information de­
veloped in Appendix B. 

It is shown there that the introduction of a measure for the in­
tensity with which freight cars have been used provides a statisti­
cally significant clue to the results Soviet railroads have achieved. 
Similarly significant findings were obtained with a term measuring 
the intensity with which line capacity has been used. Though the 

'See George H. Borts, "Increasing Returns in the Railway Industry," Journal 
of Political Economy, Vol. 62, No. 4 (August 1954), pp. 31633, and the literature 
there cited. 
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evidence is crude, it indicates that the technological progress that 
came to be embodied in Soviet railroad capital and labor can be 
given statistical expression through the introduction of a utiliza­
tion measure as a separate explanatory variable. 

In addition, the statistical production function in several forms 
reveals deviations from the general historical trend which appear 
to reflect the helpful or harmful impaQ, :n railroad performance of 
general forces at work in the surrcanding economy. The crisis 
brought on by agricultural collectivization after 1929, the "good 
times* that prevailed for a while in the middle 1930's, the deterio­
rating perfoimance resulting from the widespread purges of the 
late 1930's, and the subnorml conditions that existed just before 
and after Stalin's death in 1953-all these leave a statistical mark 
on the Soviet railroad record, with something of a time lag. 

Soviet railroad technological progress has been used to intensify 
the utilization of railroad capital plant and equipment and thus to 
enable Soviet railroads to handle a manyfold increase in freight 
traffic. Technological progress on American railroads has been 
used quite differently. Without fitting an aggregate production 
function to American data, it isclear from the general record that 
American railroads, not confronted with a massive growth in the 
demands for their services, have used the opportunities opened up 
by technological progress primarily to reduce their inputs of labor. 
In the last thirty or forty years, labor productivity has risen greatly 
on both railroad systems, but the Soviet gain has primarily oc­
curred through a rise in the output numerator, while the American 
gain has come through a fall in the labor denominator. On both 
systems, capital productivity also has risen, and even without an 
attempt at precise measurement it seems clear that Soviet railroad 
capital productivity has shown larger proportionate gains over this 
period than would be found for American railroad capital. 

The technological progress embodied in Soviet railroad capital, 
consciously employed to further the continuous use of railroad 
equipment, has permitted the Soviet economy to economize in 
making additions to the railroad capital stock. The intent has been 
to raise the ratio of output to capital in this sector, that is, to raise 
capital productivity or lower the capital-output ratio. By contrast, 
the technological progress embodied in American railroad capital, 
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heavily directed toward reducing operating costs, has enabled the 
American economy to obtain railroad freight services with a far
smaller outlay on railroad labor than would otherwise have been 
necessary. The primary focus of American railroad management
has been on raising the ratio of output to labor, that is, railroad 
labor productivity. In each case the broad policies pursued a-re un­
derstandable and appear economically rational. 

But intrasectoral rationality is not enough. From an overall point
of view, rational resource management requires attention not only
to the cost minimizing efforts of each sector individually, but to 
their joint interaction. The more continuous use of railroad capital
plant and equipment that has played such a large role in ex­
plaining Soviet railroad successes has one serious economic draw­
back; it raises costs for freight shippers and receivers. Freight ar­
rivals and departures at night, over weekends, and on holidays re­
quire the railroads' clients (unless they themselves happen to be on 
a continuous, three-shift basis) to bear extra expenses. Similarly, the 
handling of large consignments, arriving and departing intermit­
¢ently, raises storage costs for a railroad client. In all these respects,
the relatively low level of utilization that characterizes American
railroad plant and equipment may be seen as a direct measure of
the nonimposition of such expenses on American shippers and re­
ceivers. The point should not, however, be overstated; the Ameri­
can railroad record over the last four decades shows many periods
when slack utilization has gcne far beyond what could be justified 
on this basis. 

Cost and Revenue Trends 

Soviet railroads began the plan era in a profitable condition, and 
were able to maintain it for several years. The rapid growth of 
freight and passenger traffic increased revenues more than it raised
expenditures. However, rate concessions on heavy industrial in­
puts, and the post-1932 decline in passenger traffic, hurt railroad 
revenues while their operating costs were rising. From 1934
through 1938, freight operations ran at a loss. Net income from 
passenger operations and other sources prevented an overall rail­
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FIxR 8. Avemge Soviet Railroad FreightRevenue and Cost, 1928-58 
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road deficit, but the steady upward trend in railroads' unit oper­
ating cost in freight operations gave much concern to the authori­
ties. The average internal cost to the railroads of moving a ton of 

freight one kilometer rose from a little over one kopek in the late 
1920's to about 2.4 kopeks in the late 1930's, that is, it doubled. 

Railroad costs were pushed up by the rise in money wage rates 

that plagued the whole economy and by a sharp rise in material 

costs, especially in 1936.r 
In 1939 a sharp rise in the national schedule of freight rates re­

lieved Soviet railroad financial stringency. Average realized reve­
nue per freight ton-kilometer rose 50 percent in one year, from 2.09 
kopeks in 1938 to 3.01 kopeks in 1939 The profitability of freight 
operations continued through 1941, but the severe dislocations of 

the war led to large operating freight deficits for seven years there­
after. As Figure 8 shows, unit costs in rail freight operations re­

'For fuller discussion see Hunter, op. cit., pp. 202-207. 
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TABLE 7. SoViet Railroad Payments into, and Receipts from, the State 
Budget, Seleded Years, 1940-62 
(In millions of rubles) 

Item 1940 1950 1955 1960 196t 

Railroad profits paid to 
U.S.S.R. budget 301 588 1,6t9 2,304 t,817
 

Budget grants to the
 
railroads 449 1,011 942 824 
 730
 

Balance of rail
 
contribution -148 687
-623 1,570 t,087 

* Soufe: . V. Ivflev, Finauaj i jtscuirpanit xhad. franspora (Ufs),p. 21. 

mained far above unit revenues until 1949, when again the rate 
structure was sharply raised, by almost 100 percent. The average
realized unit revenue in 1949 was 79 percent above its 1948 level. 

After 1949, Soviet railroad freight operating costs steadily de­
clined as growing traffic and improved equipment permitted con­
tinuous efficiency gains. Freight operations became highly profit­
able. There was no longer any need for passenger net income to 
offset freight deficits. In fact, freight rates themselves could be 
lowered, as they were on several occasions after 1949. 

The fall in unit operating costs for Soviet railroad freight opera­
tions has permitted the authorities to choose between two alterna­
tive opportunities. On one hand, if freight rates had remained un­
changed while costs fell, huge balances of net income would have 
accrued to the railroads. On the other hand, if freight rates had 
been brought down as fast and as far as unit operating costs fell,
shippers and receivers would have obtained the full benefit of 
lower rail transport costs. Soviet practice has favored a mixed solu­
tion. The average realized unit revenue for Soviet railroad freight 
fell from 6.01 to 4.04 kopeks over the period 1949-58, cutting
clients' costs, ceteris pardlbs, by one-third. At the same time, as 
Table 7 shows, railroad profits swelled enormously. 

Should savings in rail transport costs be passed on to shippers
and receivers, or should the net income that accrues if rates are not 
reduced be siphoned into the central government budget, for as­
signment on capital account according to national policy? From a 
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Soviet point of view, each alternative has advantages and disad­

vantages. Rate cuts help distant shippers, like those in outlying re­

gions the Party has long sought to favor. Projects considered desir­

able on political and social grounds are made more economically 

viable by the fall in rail transport costs and are thus more able to 

manage without subsidy. 
On the other hand, where rail costs fall below the revenues gen­

erated by a stable set of freight rates, a very convenient source of 

funds that can be relatively painlessly extracted to finance capital 

development is available for tapping. Transfer of the profits into 

the central budget is formally analogous to the impact of the turn­

over tax and general profits tax that have long been used to finance 

the restructuring of the Soviet economy under Party auspices. 

If the decision had rested with Soviet railroads themselves, their 

profits would most likely have been spent to assure timely carrying 

out of their planned capital investment and even perhaps for add­

ing to railroad fixed capital beyond plann,'d targets. In the histori­

cal context of Soviet policies as they have been sketched in earlier 

chapters, we should not be surprised that this path has not been 

taken. A railroad partisan might still, however, register a sense of 

outrage, especially if the profits siphoned off from railroads were 

being used to finance the expansion of river, sea, and road carriers. 

Implications for Developing Countries 

The strongest railway system in the world of developing econo­

mies is clearly that of India. In some respects it has recently been 

out-performing the railway systems of the United States and sever­

al European economies. Precisely because of its strength, and the 

large tasks that confront it, the Indian railway system provides an 

informative illustration of the potential carry-over from Soviet rail­

road experience. What are the lessons of Soviet railroading for a 

country like India? What would be the quantitative impact on In­

dian railway operations if Soviet methods were used? What 

qualificatiors should be attached to these implications, in view of 

various noncompaabilities between the U.S.S.R. and India? These 

are the questions to which this section is addressed. 
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Lessons for Indian Railways 

For the last quarter of a century, Indian railways have carried 
heavy burdens with distinction. This long-established system, with 
old equipment but first-rate leadership, made a major contribution
in the years 1939-45. During India's planned growth since 1950,
railways have played a central role in the economy's progress.
Through both increased efficiency and added capital, the railway
system has more than doubled its freight traffic output during the 
first three plan periods.

But capital investment for the railways has taken a major share 
of India's public outlays on development. The railways have been 
voracious consumers of foreign exchange. Anything that might
lighten further railway capital requirements would release scarce 
resources for the agricultural sector or for other urgent needs of 
the economy. It is thus important to ask what Soviet experience 
suggests about the potential of Indian railways.

Clearly the major lesson of Soviet railroad experience is that rail­
ways are not obsolete. They have tremendous potential for car­
rying the heavy freight traffic on which an industrial economy de­
pends. A country with a first-class railway system has inherited an 
extremely valuable base for its economic growth. Railway
difficulties in some mature economies should not be sweepingly
misinterpreted to imply that the railroad era has ended. 

Another general lesson that emerges from comparison of Soviet 
railroad operating averages with those of Western railroads is that 
Western utilization patterns can readily be improved on. Western 
railroad practice has been stodgy. Chronic underutilization has per­
mitted slack standards. Concern for the safety of employees has 
meant cautious procedures. In a process requiring strict discipline,
the rule book has tended, over the decades, to hold back intensive 
methods. Featherbedding has hurt productivity. For all these rea­
sons, some good and some bad, American and European railroads 
lack a tradition of intensive equipment utilization. The dimensions 
of the contrast will be indicated below in a few simple compari­
sons. 

Perhaps the most important lesson of Soviet railroad experience 
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T4WAL 8. Freight Traffic Densities on Indian Broad-Gauge. Sovid, and 

Three United State Railways, Sdected Years, 1928--65 
(In thousands of net metric ton.kilometers per route kilometer) 
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is that changes in methods and in men can greatly multiply theeffectiveness of changes in equipment. Railway capital can be en­
larged and modernized so that increased traffic can be handled.
These gains can be greatly augmented, however, if equipment
modernization is accompanied by imaginative, systematic reorga­
nization of railway operations. As we have seen, Soviet railroads
have achieved important breakthroughs in this sphere.

A few statistical comparisons will illustrate the point. Readily
available data for the broad-gauge portion of the Indian railwaysystem can be compared with Soviet data. Additional contrast is
provided through examination of data for three large U.S. railways
which, taken together, make a network of about the same length as
Indian broad-gauge railways. Table 8 shows the Indian record
from 1950 through 1965 and compares it with the Soviet and U.S.
records for selected years. s It shows that in overall freight traffic
density, Indian railroads have moved through a range similar to
that traversed by Soviet railroads before World War II, but that
greatly intensified freight traffic densities would be technically fea­
sible if they were called for. Even the underemployed facilities of
the three American railroads shown here display freight traffic
densities substantially above current Indian broad-gauge levels.

Another revealing indicator of railway operating methods is the
number of trains per day handled on an average stretch of line.
Table 9 shows that the average daily frequency of Indian broad­
gauge freight trains rose from 8.4 in 1950 to 12.7 in 1963. By con­
trast, the three United States railroads had an average frequency
of freight trains varying from 7.5 daily in 1961 to 10.4 per day in1956. Clearly Indian railways have moved rpidly to outperform
American railways in this respect.

Table 9 shows that Soviet railways began in 1928 with a network 
average per route kilometer of about 8 daily freight trains, but had
pushed the figure up in the late 1930s to over 17 per day. Between
1950 and 1963, Soviet railways increased their freight train fre­

'Railroad terminology differs from one country to another and (with apologiesto all non-Americans) I have used U.S. terms in these comparisons. "Goods wagons"become "freight cars," and "engines" become 'locomotives." On the other hand,U.S. short tons of 2,000 pounds are converted to metric tons (Indian railwayschanged over to the metric system in 1960), and data In miles are converted to
kilometers. 
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quency from 18 up to 30 per day, more than twice the recent Indian 

level. As a systemwide average, sustained over months and years, 

this degree of Soviet track occupancy is most impressive. It reflects 

strong efforts to keep engines and wagons continuously on line and 
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TABLE 10. Indian Freight Train Avrage on Broad-Gaug Railwap, 
1980-65 

Average Average Average Gross Metric 
Ye Gross Net Speed' Ton-Kilometers 

Weight Weight (Kilometers per Freight Train 
(Metric tons) (Metric tons) per hour) LoosMotive-llour 

1950 W 489 17.4 16,400 
1951 ­ 496 17.2 ­

195 ­ 479 16.7 ­

1958 ­ 492 16.4 	 ­

-1954 -	 510 16.8 

1955 1,006 57 15.9 16,064 
1956 1,047 565 15.5 16,229 

1957 1,106 615 15.0 16,590 

1958 1,130 628 15.2 17,176 

1959 1,156 681 15.8 18,716 

1960 1,192 656 16.1 19,640 
1961 1,196 657 15.7 19,171 
19602 1,24 699 15.4 19,780 
1963 1,267 701 15.5 20,052 
1964 1,275 700 15.9 20,726 

1965 1,823 	 725 16.4 22,02 

of the Ministry of Railways. Government of India: Report 
by the Railway Nod o ladiax Railws. (cited hereafter as Report), and Iadian Railways (Lfted hereafter as 
IR). For 1950. 195. and 1900-, all figurs ae from IN 195-M. p. 44. The net weight and average speed 
figure fr 1931-5 and 154--59 are from IR 1960-1. pp.5 $igure& 

'Thm data come from two annual publications 

and XLVII. The 1B in columns Iand 4 
an from Report.. .ow 1960-61, Val. 3, pp. 2359and 19. The 19 5-8 grom wsights (excludinlocomotive) 
am derived in relation to 195W-39 data for grom weights including the locomotive; column 4 estimates result 
- the product of column 1 times column S. 

bData cover a fiscal year ending March 51 of the following calendar year. 
0Includes stops. 

in motion, together with disciplined control of tram makeup and 
train movements. It also reflects efforts to maintain an even flow of 
traffic by spreading seasonal peaks out, and continuing work on 
holidays, weekends, and at night. 

Another dimension of railway performance is measured through 
examining the average weight and speed of freight trains. Table 10 
shows that the net weight of Indian freight trains rose from almost 
500 to 725 tons over the 1950-65 period, while gross train weight 
(including the weight of cars and caboose, but excluding the 
weight of locomotive and tender) rose from 933 to 1,323 tons. Av­
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TABLz 11. ovst Railway Freig TrainAuerageu, 1928-40and 1950-666 

Average 
Gross 

Year Weight 

(Metric tons) 

1928 817 
1919 854 
1960 937 

1961 967 
1962 966 

1968 959 
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erage speed, however, declined somewhat from 17.4 kilometers per 
hour to 16.4. Multiplying gross weight by average speed yields a 
combined indicator of train performance; in gross ton-kilometers 
per freight train-hour, Indian railways showed a 36 percent im­
provement from 1950 to 1965. 

Table 11 shows that the average Soviet freight train in 1928 was 
both lighter and slower than the Indian train of 1950. By the end of 
the 1930's, however, Soviet train weights and speeds had risen to 
approximately the 1965 Indian level. Moreover, while Indian 
freight trains have not raised their speeds in recent years, Soviet 
trains have steadily gone beyond their prewar peak of 20 kilome­
ters an hour and now move at an average speed above 30 kilome­
ters an hour. The combined result of heavier trains and higher 
speeds has brought Soviet gross ton-kilometers per train-hour to a 
level three and a half times the 1965 Indian level. 

United States railway practice has long favored heavy trains, 
and the postwar spread of diesel-electric traction has raised aver­
age train weights and speeds. Both measures are substantially 
higher in the U.S. than on Indian railways, especially for the three 
U.S. railroads examined here, as shown in Table 12. United States 
freight trains are relatively infrequent, but heavy and fast when 
they appear. 

Factors Accountingfor PerfomanceDifferences 

There are many reasons for the differences shown in the preced­
ing tables. The measures themselves may not have precisely identi­
cal definitions and coverage, though I have tried to make them as 
comparable as possible. Close inspection will show, however, that 
even substantial differences in definition and coverage could hard­
ly eliminate the contrasts we have noted. 

A more fundamental basis for these differences lies in the age 
and nature of the capital plant and equipment employed. Soviet 
railways in the late 1930's and U.S. railways in the middle 1940's 
used steam power and old equipment to carry massive freight 
traffic. Now a series of innovations in motive power, signaling, etc., 
has brought new capacity to these systems. Accomplishments to 
date in Indian railway modernization should facilitate Indian 



78 SOVIET TRANSPORT EXPERIENCE 

TAntz 12. Freight Train Averages on Three United Statm Railways, 
1954-63A 

Average Average Average Gross Metric 

Year 
Grow 

Weight 
Net 

Weight 
Speedb

(Kilometers 
Ton-Kilometers 

per Freight Train 

(Metric tons) (Metric tons) per hour) Loconiotive-Hour 

1954 8,004 1,472 29.3 87,867 

1955 8,153 1,581 98.4 89,079 

1956 8,201 1,640 28.2 90,401 

1957 8,881 1,696 28.5 95,061 

1958 3,824 1,642 29.1 96,737 

1959 8,88 1,653 28.7 95,762 

1960 8,402 1,690 28.1 95,613 

1961 8,505 1,789 98.4 99,454 

1962 8,587 1,771 R8.9 103,692 

1968 8,784 1,859 28.6 106,767 

'Data for the Pennsylvanil, the Chesapeake and Ohio, and the Norfolk and Western railroads are from 

U.S. Interstate Commerce Commiseion. TrwtupeorStatieaea in ths Uisad Stat", annual volumes, Part I. 
Column 4 Is 1.45998 times Item 590, 'Gros ton-miles of freight train cars, contents, and cabooses," over 

Item 598. "Freight train-hours in road freight servioe." Column I is 0.90719 times Item B90 over Item 53V. 

"Total freight train miles." Column 2 is 0.90719 times Item 09, "Net ton-miles of revenue and non-revenue 

freight," over Item 83. Column 3 is 1.609344 times Item 852 over Item 598. 
b Includes stops. 

achievement of the earlier Soviet and U.S. levels of equipment use. 
Further modernization could then mean further gains. 

Still another factor underlying these differences relates to the 

nature of the demands placed on the railways: the commodity 
composition of their freight traffic, its seasonal variation, the extent 

of passenger traffic, the geographic pattern of shipments, the 
terrain involved, and similar characteristics. Averages comparing 
large railway networks may be misleading. Detailed examination 
of actual local situations should underlie sound comparative judg­
ments. 

Many considerations suggest caution in drawing conclusions 
from these comparisons. It has been suggested at several earlier 
points in this study that national purposes have an important bear­
ing on transport policies. Indian railways have always had far larg­
er responsibilities for passenger movement than have Soviet rail­
roads. India's population is more than twice as large as Russia's, 
and regional population densities are far greater. This makes In­
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dian railway problems a great deal more complicated than those 
Soviet railroad officials have faced. Similarly, India's development 
plans accord greater relative attention to agriculture and the out­
put of consumer goods than has been true of Soviet plans. The re­
sult is a composition of railway freight traffic that tends to hold 
down Indian railway operating averages in comparisons like those 
made above. Government in India is less centralized than in the 
U.S.S.R., and the power to compel changes is certainly less Dra­
conian in India than it was in the Soviet Union under Stalin thirty 
years ago. In these respects and others, therefore, the differences in 
railway operating averages reflect human differences in the two 
societies that are not subject to railroad control. 

Beyond this, however, the record of Soviet progress can nev­
ertheless serve as a beacon demonstrating the technological poten­
tial of modem railroad equipment when it is augmented by ener­
getic operating procedures. Tenderness toward human beings 
need not require an undemanding attitude toward scarce capital 
equipment. Rejection of Stalin's methods need not excuse an un­
necessary degree of idleness in the use of motive power, rolling 
stock, and line capacity. Modem methods permit intensive equip­
ment utilization without excessive human pressure. 

Still further optimism is in order when one reflects on the more 
ample technological opportunities open to Indian railways at the 
present time. Major innovations in motive power, communications 
equipment, freight handling methods, and the whole range of rail­
road shipment processes contain a potential that runs far beyond 
what was available to Soviet railroad authorities a generation ago. 
Seized with imaginative enthusiasm, and combined with alert, en­
ergetic procedures throughout the railway organization, these 
technological improvements can generate impressive gains in 

transport effectiveness. That is the overall lesson of Soviet railroad 
experience. 



CHAPTER V 

The Role of Trucks in
 
Soviet Freight Transport
 

THE ROLE OF FREIGHT-CARRYING motor vehicles, 

or trucks, in the Soviet economy is confined almost entirely to 

providing short-haul mobility for industrial, agricultural, construc­

tion, and commercial activity. The tonnage of truck shipments is 

very large, but the average length of a trip is only seven or eight 

miles. The "automobilization" of Russia that was called for in the 

1920's and set in motion thereafter has gone far to replace horse­

drawn carts and wagons with trucks, which now total some 3 mil­

lion units. The major trends in this transformation are described 

briefly in this chapter, together with a few of the policy issues that 

have arisen in this field. 
It should be stressed immediately that the "road or rail" problem 

assumes a very unusual form in the Soviet Union. The authorities 

have been concerned for many years to shift short-haul traffic, 

especially around major industrial centers, from railroads to trucks. 

The volume of short-haul rail traffic is still, however, very large. 

The railroads, hard pressed to handle an ever growing volume of 

long-distance heavy industrial traffic, have never expressed any ob­

jection to the transfer of commodity shipments from railroads to 

trucks. As we shall see, the chief limitation on the growth of Soviet 

truck traffic has been inadequate growth in the number of trucks 

and their carrying capacity. 
Soviet data for truck production, im-In Appendix C, annual 

ports, and exports since 1928 are employed, together with other 

8o
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evidence, to develop time series estimates for the total stock of 
trucks and their presence in various sectors of the economy. The 
data are not firm, but they show clear trends and relative dimen­
sions that emerge unmistakably from within a substantial margin 
of imprecision. It is these trends and dimensions that illustrate So­
viet transport policy in action. 

Trends in Truck Numbers 

The freight-carrying capacity of the national stock of trucks in 
the U.S.S.R. has grown very rapidly since 1928, though it is of 
course far overshadowed by the aggregate carrying capacity of 
railroad freight cars. Figure 9 indicates the dimensions involved. 
Rapid growth from 1928 to 1940 gave the Soviet economy 1.7 mil­
lion tons of truck capacity by 1940. Meanwhile, however, the ca­
pacity of the raihoad freight car fleet had risen from 6.0 to 15.4 
million tons. From 1950 through 1963, Soviet truck capacity rose 
from 2.9 million to 7.3 million tons, passing the level at which the 
railroads began in 1928. Again, however, slow steady growth in the 
railroad freight car stock brought its aggregate capacity up from 
20.3 million tons in 1950 to 40.2 million in 1963. Soviet railroads 
still dispose of more than five times the freight-carrying capacity 
available in trucks. 

Freight-carrying motor vehicles are owned and operated by 
many kinds of Soviet enterprises. Figure 10 indicates the trends 
since 1950 in the number of trucks at work in agriculture, the num­
ber operated by common-carrier trucking organizations, and the 
balance held by all other organizations. While common-carrier 
trucking has grown extremely rapidly and the number of trucL- in 
agriculture has expanded steadily, the balance available for other 
uses has grown very slowly since the early 1950's. Trucks for coin­
mon-carrier transport units have come from the fleets of other or­
ganizations as well as from new production, though ainual details 
are not available. There is now considerable tension and rivalry for 
new trucks, as evidenced by a recent issue of the main Soviet auto­
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motive journal which warned that "in 1966 the deliveries of new 
trucks to common-carrier truck operators will be smaller than in 
1965 because of an increase in their deliveries to agriculture. Some 
operators will not even be able to replace the trucks that are re­
tired in accordance with veiy rigid norms for depreciation."' 

The freight traffic carried by trucks has increased manyfold over 
the last twenty years, as the number of trucks has growu and the 

'See AvtomobWnyi transport,1966, No. 3, p. 2 . 
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FIGURE 10. Eatmated Number of Common-Carrier,Agricultural, and
 
Other Truck8 in the Soviet Union, 195064
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effectiveness of their use has improved. Figure 11 shows several
 
trends at work. From 1945 through 1953, less than half the truck­
ing fleet was in operation; the percentage at work varied from 45.0
 
to 49.0. From 1954 to 1959, repair and maintenance conditions im­
proved steadily, bringing the average percentage of the fleet at
 
work to more than 62 percent. This level persisted through 1963,
 
and 1964 saw a 2-point gain, though more than a third of Soviet 
trucks, on the average, remain out of service. 

Improvements in the organization of truck use, together with 
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modest gains in truck design and size, have.led to notable gains in
the annual ton-kilometers of freight carried by the average active
truck. Annual gains from 1947 to 1956 raised the average truck's 
output from 35,000 to 45,000 ton-kilometers per year. Duripg1957-59, sharp gains brought this figure to 60,000 ton-kilometers;
since then it has slowly risen to 68,000 ton-kilometers per truck in 
1964. 

The contribution of these performance improvements to the So­
viet truck fleet's output has been outweighed, however, by a steady
increase in the number of trucks, as Figure 11 shows clearly. It also
shows that the rate of growth in the national fleet of trucks has
steadily declined. The very high growth rate during postwar re­
construction dropped sharply after 1950 and (except for 1900) the 
annual growth rate has drifted downward ever since. 

Growth of Truck Freight Traffic 

In Figure 12 the growth of truck freight traffic since 1928 is dis­
played. From 1928 to 1936 the infant industry raised its output
from 200 million to 5.5 billion ton-kilometers of annual movement. 
From 1936 through 1940, the growth rate fell off sharply, reflecting
the strains imposed on the economy by the purges. After rapid
postwar recovery, a strong growth rate persisted from 1947
through 1956 and even speeded up in 1957-58. Since 1959, how­ever, truck traffic has grown more slowly, presumably in response
to the reduced growth rates that have characterized the economy
generally. 

Traffic growth has been almost fully due to growth in the num­
ber of tons shipped; the average length of haul for Soviet truck
shipment has increased very slowly. Postwar recovery during
1945-48 produced slightly longer hauls, but with industrial recov­
ery the prewar pattern of extremely short hauls reestablished itself,
and even the appearance in recent years of a very small volume of
intercity movement has not brought the average haul outside a 
local cartage range.

Comparison of this short-haul Soviet truck traffic with the vol­
ume of short-haul railroad traffic is instructive. Figure 12 presents 
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crude estimates for the annual volume of railroad freight ton-kilo­
meters generated by shipments made for distances up to 50 kilo­
meters. Around 1930 this short-haul railroad traffic, with an aver­
age length of haul around 24 kilometers, was larger than the traffic 
carried by the infant trucking industry, but by 1940 the Soviet 
trucking fleet was already carrying six times as much short-haul 
traffic (defined this way) as the railroads were handling. In the 
postwar period, railroad 3hort-haul traffic has continued to grow 
steadily, from something Ike 1.17 billion ton-kilometers in 1945 to 
7 billion in 1965, but truck freight over the same period has risen 
from 5 billion to 143 billion ton-kilometers. It is clear that the So­
viet trucking industry has now reached a scale of operations that 
would permit it to take over this railroad short-haul freight if the 
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TAB 1. Soeiet Motor Vehicle FreightShipment, in 1958, by Sector and
Owning Organizationa 
(In millions of metric tons) 

Secto: Served
 
owning Organization dustry Ariul- Cotru­

tionture Trade Unspecified Total 
Commoenrrlerr-ckvs 37t.6 157.7 U9.0Rqinal economic 

0 oun¢ il.s 81.7 - 1,141.01,7o.n - -CollctivefIr'r - *,84.t 
- 95.2 -farm. 

State farms and repair technicalstations 
- 36.0 ­ - 530.0TransportConstruction entarprses 

­

-Fuel andpower con0. 0 
- - 50.1enterprisme 

- 234.7 -Local Soviet organs - 234.7107.8 - 109.6construction minitz- - - 17.4- 133 -Grain procurement ministries 133.5- 41.1 -
Trade ministries and cooperative 41.1
- - -U-slied 134.1 414.1 
- -Total tons hipped 2,452.6 1,060.0 2,138.0 

7.3 7.3 
215.9 7.3 0,474.0 

Millions of metric Lon-kilometers
carried 34,036 30,458 26,603 ,052 632 76,801 
a Derived from Igor Alekmdrovich Verkhovski. Stalisika artomobi/'n upor (1063).t p. 78. 

shift were required. Twenty years ago, or before World War II,this would not have been practicable.
The highly varied activities of the Soviet trucking industry makeup a aormal pattern of assistance to the major sectors of the econo­my. Industry, agriculture, construction, and trade are the major
sectors thatuse trucks for freight shipments. Some 35 percent of all
truck freight ton-kilometers involve the construction industry. An­other 31 percent relate to shipments for industry. Agriculture ac­counts for 27 percent of the traffic, and retail trade the other 7 per­cent. Shipment data for 1958, set forth in Table 13, illustrate the 

pattern of truck use. 
Less than a fifth of this traffic is handled by common-carriertrucking organizations. Most of the shipments in 1958 were carriedin trucks owned bynontrucking organizations. In industry and con­struction, the regional economic councils that supervised industrialand construction activity in the U.S.S.R. from 1957 through 1964handled a great deal of truck traffic with the trucks assigned to en­terprises under their administration. In agriculture, most ship­
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ments were made in trucks owned by collective farms and state 
farms. 

Operating Problems in Truck Freight Shipments 

The major organizational issue in Sotriet trucking since 1951 has 
concerned the optimum pattern of administrative controL Soviet 
authorities are convinced that large truck fleets operating on a 
common-carrier basis have lower costi and are more productive 
than small scattered groups of trucks operated by nontrucking en­
terprises. They have therefore sought to corral a large fraction of 
the truck owned and operated by rontransport enterprises into 
centralized fleets, available for use by many organizations in a 
given district. The purpose has been to increase the rate of utiliza­
tion of trucks which otherwise would stand idle a large part of the 
time. As we saw above, the number of common-carrier trucks has 
indeed grown very rapidly since 1951. One can readily surmise, 
however, that truck users prefer to have their own trucks. Ready 
availability minimizes lost time. Direct control increases reliability 
and promotes firm scheduling. These are . gnificant advantages for 
enterprises hard pressed to meet the domands placed on them. The 
cost of having partially idle trucks on hand can ziasly be out­
weighed by gains in all these other ret.pects. i suspect that if large 
numbers of trucks were available for purchase, and nontrucking 
enterprises we-'e free to buy them, large purchases would prove to 
be advantageous. 

Another major problem is the coordination of road-rail ship­
ments. Believing as they do that stale ownership of all means of 
transport necessarily promotes their joint use, Soviet authorities 
have made steady efforts for thirty years to encourage and facili­
tate joint truck-rail shipments. The railroads have been eager to 
divest themselves of short-haul shipnents, especially around major 
industrial centers, which thej can handle only at relatively high 
costs. Movements from one plant siding to another in a congested 
iailroad switching district tie up locomotives, line capacity, and 
railroad manpower in a bothersome way. Where carload lots of raw 
material or large-dimension items are involved, rail movement may 



TRUCKS IN PREICHT TRANSPORT 89 

still be indicated. Prompt movement of small shipments, on the 
other hand, even though both shipper and receiver may have a
railroad isiding, is likely to be more expeditious by tre-!:. The 
difficulty appears to be that Soviet trucking organizations lack the 
initiative and carrying capacity to take over all this traffic. In the 
absence of initiative from below, pressure from above is i egularly
brought to bear on all concerned. The desirabijitv of shifting short­
haul railroad traffic to trucks was pointed out before World War II 
by Lazar M. Kaganovich when he was the chief spokesman for the 
railroads. The Minister of Railroads has regularly mentioned the 
matter ever since. N. S. Khrushchev spoke sternly about the prob­
lem in 1957, and as recently as April 1966 the present Minister of
Railroads, 13. P. Beshchev, speaking at the Twenty-third Congress
of the Partv, called once more for further efforts to shift railroad 
short-haul Iraffic to trucks. He complained, moreover, that trucks 
were now frequently carrying shipments "for hundreds and even 
thousands of kilometers, as a result of which the state bears non­
negligible costs." Later the chief ' the Party Central Committee's 
transport and communication secL..n wrote: 

Significant losses in automotive transport are caused by exces­
sively long hauls of mass freight which is much more economically
handled by rail or water. And such shipments are growing. Not in­
frequently trucks carry freight for up to a thousand kilometers,
which is extremely unprofitable for the State. In 1965, intercity
shipments by the RSFSR Truck and Road Ministry were 214 mil­
lion tons, with an average haul of 163 dlometers. In the last five 
years, long-haul shipments have increased 2.8-fold.2 

Joint shipments for long-distance movement take place when­
ever trucks deliver freight from a shipper to a railroad station or 
from a station to its final destination. These are ordinarily, how­
ever, distinctly separate movements on two different shipping doc­
uments. There isas yet very little truly joint movement under a sin­
gle bill of lading. The Soviet economy makes practically no use to 
date of tractor-trailer combinations and so far has no trailer-on-fiat­
car traffic. Genefally, road-rail coordination results from nondu­
'See the Tnmty.third Congress Proceedings, translated in Current Digest of 

the Soviet Prv= (hereafter cited as CDSP), Vol. 18, No. 21 (June 15, 1966), p.
29, and EkonrwichakaiaCazeta,1966, No.31 (August), p. 12. 
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platlon. Long distance movement, as we have seen, is still over­
whelmingly by raiL In outlying regions, like the forbidding territo­
ry in the far northeast above the Sea of Okhotsk, trucks may carry 

freight and people for several hundred kilometers, for example, be­

tween Magadan and the Kolyma gold fields. Occasionally an en­

terprising collective farm may send a truck full of produce over­

land to a distant city. 
The problem of rate making has received relatively little atten­

tion in the Soviet Union. Because truck shipment costs in the 

U.S.S.R., like trucking costs every, there, are much higher for long 

distance bulk movements than those of rail, pipelint, or water car­

riers, -Soviet freight rates for truck shipments are generally far 

above those charged by the other carriers. On small shipments 

over short distances, total charges to the shipper, including trans­

fer costs, may still be lower with truck service. Most trucking, as 

we have seen, isshort-haul. But wiere convenience, speed of deliv­

ery, readine-" of access, or other factors appear to justify the pay­

ment of high trucking charges for longer shipments, the demand 

for truck services appears to be growing. 
From the beginning, Soviet policy has sought to establish truck­

ing freight rates that will fully cover the operating costs of truck­
operating agencies, including the cost of the trucks amortized to 

cover their service lives. The total sums spent on truck shipments 
now amount to about half the economy's total outlay on freight 

transport services. Prices for truck fuel, like those for gasoline, 
have long been deliberately kept high as part of an economywide 
high-price policy to discourage nonmilitary use of petroleum prod­

ucts. The tax revenues received have gone into general state bud­

gets without being segregated and designated for road mainte­

nance or construction. A tax of 2 percent on the operating income 
of motor vehicle transport organizations is specifically allocated to 
road maintenance and construction. In general, however, Soviet 
policy has attempted to hold trucking freight rates down to the 
level of truck operators' costs, and to reduce these costs. There has 
been no major effort to finance road construction through levying 

user charges that would take advantage of the great potential de­

mand for road services. 
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The Russian Problem of "Roadlessness" 

In Russian history the problem of "roadlessness" is an old theme. 
For several weeks during the spring and again in the fall, rains 
make most roads impassable. Thousands of villages are cut off from 
the outside world. Rural Russia becomes a sea of mud. This gener­
al condition, long familiar in many other parts of the world, has not 
yet been fundamentally changed in rural areas of the U.S.S.R. In 
addition, large parts of Soviet territory are afflicted with extremely 
difficult winter transport conditions. Heavy snow drifts frequently
block the roads in many areas. Permafrost corditions and poorly 
drained soil, as in Northern Canada, produce heaving and 
buckling of road surfaces as a result of freezing and thawing.
These difficulties plague road maintenance in most parts of the 
country. 

It has long been alleged that large portions of Russia suffered 
from a lack of road building materials, though the evidence is in­
conclusive. Even the black earth steppe regions of European Rus­
sia seem to contain fairly frequent gravel deposits and places 
where stone can be quarried. The average length of haul for rail­
road ballast is only 300 kilometers. Soviet cement plants are now 
widely scattered throughout the populated territory. Whatever the 
case in earlier times, the present ample availability of petroleum
and its by-products should assist Soviet road builders from now on 
in developing various types of asphalt surfacing. 

Ambitious programs for bringing an end to "roadlessness" have 
been on the Soviet agenda ever since the mid-1920's, but higher­
prority objectives have kept accomplishments in this field, far 
below intentions. Figure 13 shows how the total lengths of con­
crete and asphalt, other hard-surfaced roads, and unsurfaced roads 
have changed since 1936. The total length of all roads under local,
regional, or national administration has not increased at all during
the Soviet era, since construction of new roads has been more than 
offset by administrative abandonment of responsibility for mainte­
nance of minor local roads. There has been slow growth in the 
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length of roads with some form of hard surface, and within this,
 

rapid and sustained growth in the small segment of the system that
 

is paved with concrete or asphalt. Starting from practically nothing
 

in 1928, the length of paved road reached 4,400 miles (mainly in
 

and around Soviet cities) by 1940. Since 1945 ithas more or less dou­

bled every six years, and by the end of 1965 the national total had 

reached 82,000 miles. This was the mileage of concrete and asphalt 
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highway in the United States about 1920.' While the growth of 
paved road in the Soviet Union has been rapid, there is clearly a 
vast job still to be done. 

If the total length of Soviet roads is compared with the total area 
of the country, an exceedingly low ratio results, but it is a mislead­
ing one. Three-quarters of the population lives in one-quarter of
Soviet territory. Forty-seven percent of the U.S.S.R. is subject to
permafrost. Millions of square kilometers of arctic tundra, Siberian 
tiaga, and mountainous territory in the far northeast are unlikely to 
be settled, at least in the next half century or so. These regions
have very little need for roads. The need for new road construction 
is therefore far smaller than might otherwise appear to be the case. 
Even; in old settled territory, though many additional roads will 
eventually be desirable, one can surmise that all the key mileage al­
ready exists. The present task consists, mainly, in improving the 
surfaces of existing roads, bringing them to all-weather standards,
and thus reducing the costs of moving freight and passengers along
them. Perhaps interregional highways that bypass old towns and 
cities will prove desirable even before old roads become congested,
but this prospect too lies a good many years in the future. 

Additional detail on types of road surface in the U.S.S.R. and on
levels of administrative responsibility for road maintenance are 
displayed in Table 14, showiug the situation in 1960. It tells a mel­
ancholy tale. The bleakness of the story stands out more starkly by
contrast with the situation in the United States. Table 15 presents
American data for 1963, converted into kilometers, and consoli­
dated Soviet data for 1960. Classification of administrative levels 
and surface types for comparability is not easy, but broad cat­
egories bring out several important differences. The total length of 
roads in the United States under all forms of public authority was 
5.8 million kilometers; in the U.S.S.R. it was 1.4 million. Of this 
total, 3.2 percent was paved with concrete in the United States; in
the U.S.S.R., 0.3 percent. More than a third of the U.S. total was 
paved with asphalt, compared with less than 2 percent in the 

'Theilrst national breakdown reports 25,523 miles of paved and 87,609 miles
of macadam (that is, asphalt) roads on January 1, 1922. See U.S. Department of
Commerte, Statitical Abstract ol the United States, 1923 (Washington, 1924), 
p. 373. 
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TANA 14. SOVW Road&, bF Type of Surface, U1er Variow Ad"wsixiaa­
gnu Lewd. of Comdrv, 196(P 
(inu klomet.) 

Type of Road Nationl Republic Regional Jo"l Total 

CAseeta2,490 140 20 100 2,980 
Aspbalt 18,370 6,000 1,870 1,130 31,30 

Oiled Wrl or 
CNE stoew 36,780 I8,S8o 4,690 8,010 53,880 

Nonolhd vdied 
stone or V 2,30 0,210 6,170 12,180 26,780 

BrW8" 8,890 13,880 11,120 15,9&- 4,83'0 
Nonoiled gravel 12,870 39,80 19,000 61,906 138,660 

Total 61,530 7,060 48,100 94,190 370,840 
Umurfaeed 

Gradeddirt 990 34,640 41,660 264,30 881,30 
Improved dirt 5,860 5,600 18,950 130,460 170,450 

Naturmal dirt 1,780 18,700 18,870 586,500 670,850 
Other - 820 1,780 19,880 21,900 

Total 8,180 69,830 76,210 940,580 1,094,710 
Total al 
adihkeered 
roads 69,60 141,860 119,810 ,04,740 1,865,550 

Take, with nkotuin &m d mctimon uimrdting, from Verkhov", &Uikeawobirco 
bPW1,6P.p. 

U.S.S.R. One-quarter of U.S. roacL were still unsurfaced in 1963, 
but-within a much smaller absolute total-four-fifths of Soviet 
roads in 1960 remained unsurfaced. 

There appears to be formal similarity between Soviet and 
United States allocation of road administration responsibility 
among national, regional, and local levels. If one considers the ob­
last within the R.S.F.S.R. (Russian Soviet Federated Socialist Re­
public), together with the constituent republic outside the 
R.S.F.S.R., as an administratively intermediate unit like the states 
in the United States, and if one combines United States local and 
county levels to match the Soviet "local category, the percentages 
indicated in Table 15 result. Roughly three-quarters of the admin­
istrative control over roads in each country lies at the local level. 
About 20 percent rests at an intermediate level, and only 5 percent 
or less of the road system in each country is under exclusively na­
tional control. 
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TAm 15. Road. in t Sowvi Union (1960) and te United Stha (1965), 
by Type of Surfame and Lead of Adminisefai,,e R ipoaiit 

Kilometer. Peentage. 
Item 

Soviet Union United sate Soviet Union United States 

Type of Surface 
Concrete 8,548 183,101 0.8 8.5 
Asphalt 25,92 2,016,648 1.9 84.6 
Other Surfaced 941,905 2,188,841 17.7 86.6 
Unsurfaced 1,094,710 1,494,25 80.1 25.6 

Total 1,365,550 5,825,815 100.0 100.0 

Level of Administration 
National 69,650 195,68 5.1. 8.4 
Regional 261,160 1,185,452 19.1 20.8 
Local 1,084,740 4,444,495 75.8 76.3 

Total I,985,550 5,825,S15 100.0 100.0 

SSoviet data ae from VerkhovAii, S&dbikh uooirxo hfrmam p. 207. The US. fiur am coma­
dated and converta to kilomWm from data in US. Depwtot of Commg Bureau of Public Roads, Hig­
m &&e IM (Governmet Pinting Once, l96), p. II. 

The financing of Soviet road constructionx and maintenance is, 
roughly speaking, a somewhat similar three-level affr. Perhaps a 
fifth of the funds allocated to road maintenance and construction 
comes through the national budget; these funds go mainly to roads 
of national importance. Roads of intermediate importance are 
maintained and built with funds allocated through budgets of the 
constituent republics. Most of these funds come from the 2 percent 
tax levied on trucking agencies. The vast bulk of the maintenance, 
however, and even some ef the new construction, is paid for in 
kind through the contributions in kind required of rural people.
Such local road maintenance obligations have of course been im­
portant in United States rural areas down to quite recent times. In 
the U.S.S.R. a detailed decree of 1936 called for six days of labor 
annually from collective farm members (12 days from a few perse­
cuted individual peasants), together with their teams and equip­
ment. In November 1958, regulations were changed to extend the 
obligations to all nonfarm enterprises outside cities, but also per­
mitted organizations to substitute money payments for contribu­
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tions of equipment or labor services in kind. New road construe. 
tion is sometimes caried out as a "people's project, In which vol. 
unteers from a whole region are organized during an off season fox 
a crash program to build a particular new road. 

Three hundred years of American experience attest both to the 
great importance of roads for economic development aid to the 
practical feasibility of enlisting local efforts for their construction. 
Where tangible benefits reach the local resident as a direct resuh 
of his efforts, and where tradition fortifies expectations, volumtary 
contribution of labor and equipment Ia proved to be an effec­
tive means of building and maintaining roads. 

The persistence of Russian "roadlessness" may well reflect inad­
equate incentives for the rural population to build and maintain 
good roads. Certainly until 1953 the Soviet regime slighted the ag­
ricultural sector of the economy and all those who lived in it. It was 
part and parcel of Stalinist policy to restrict the incentives that 
might have called forth vigorous efforts from the rural population 
in road maintenance and construction. 

Now that Soviet authorities are putting major stress on improv­
ing the agricultural sector, it seems clear that greatly increased at­
tention should be given to the improvement of existing roads and 
the construction of new farm-to-market roads. Contributions in 
kind, of both manpower and equipment, may still be useful if the 
rural public is persuaded that the benefits will accrue to them. If 
road construction agencies with adequate equipment are locally
available, nd able to take on the assignment, the gain in quality of 
construction and maintenance would perhaps justify the levying of 
local assessments. 

For surfacing interregional roads, full-time construction efforts 
by the already-existing road construction agencies could be greatly 
expanded. But whoever does the work, the point is that more road 
building is needed. The chief planner of the automobile produc­
tion ministry, discussing prospects for the industry under the new 
Five Year Plan, pointed out that "operation of trucks on poor roads 
lowers their average speed and productivity by 35-45%, raises 
fuel consumption by 20-40%, and reduces the mileage for major re­
pairs and the length of tire life by 40-50W%, which at present costs 
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the government almost 2.5 billion rubles a year."' Logic suggests
that if additional outlays on road improvement are offset by equiv­
alent reductions in these costs, the net expenditure imposed on the 
economy would be zero. 

Yet the first outlines of the new Five Year Plan have not shown 
sufficient appreciation of what needs to be done for Russian roads, 
and a few persons are concerned. U.S.S.R. Supreme Soviet Deputy
V. Klauson, writing in Izvestia in July 1966, noted that the length
of paved roads was slated to rise by "only 17%to 18%. This is not 
enough."' He called for substantially increased allocations to road 
construction and maintenance, arguing that this would reduce 
large current losses, which he painted in even stronger colors than 
the automotive planner had. Will the authorities respond? 

' See S. Matveev, in Plmaovoc Khoziaistvo, 1966, No. 7, p. 30. 
'See the translated condensed text in CDSP, Vol. 18, No. 30 (Aug. 17, 1966), 

pp. 31-32. 



CHAPTER VI
 

Passenger Transport
 
in the Soviet Union
 

THOUGH SOVIET POLICY since 1928 has focused 
mainly on moving goods rather than people, Soviet railroads and 
other passenger carriers have performed impressively in meeting 
the need for passenger transportation. In this chapter, their per­
formance as suppliers of intercity and urban transport services is 
briefly described. Most of the chapter, however, deals with the 
automobile. Until recently, the passenger automobile has not fig­
ured significantly in Soviet passenger transport, but its proper role 
is becoming a major issue in Soviet society. Now that the U.S.S.R. 
is entering the age of the passenger automobile, its policy makers 
confront all the great problems and opportunities that Western 
experience has made familiar. There is thus considerable interest 
in examining Soviet practice and intentions toward the passenger 
car. 

Role of the Major Passenger Carriers 

Table 16 shows how the major carriers have shared in providing 
intercity passenger service since 1928. At the beginning of the plan 
era, the railroads accounted for 93 percent of all intercity passen­
ger-kilometers. Their share in 1965 was still 66 percent, but the ab­
solute level of railroad intercity passenger traffic appears to be 
reaching a peak. Three decades ago, when motor vehicle transport 
was in its infancy and civil air transport was just being born, river 
and sea vessels accounted for most of the nonrail passenger car­

98 
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TAUBL 16. IZnWeiy Pasmenger Trofi in the Soviet Union, by Carrier, 
Sdodm Yer, 19S8-65 

Billions of Passenger-Kilometem Annual 

Yeartio Passenger.Rail. Auto- tion Kilometers 
read bus Water Air Total (Millions) Per Capita 

1928 20.7 - 2.4 - 23.1 

1962 66.9 - 5.5 - 72.4 

1987 69.5 - 4.1 0.1 78.7 ­

1940 78.8 - 4.7 0.2 78.2 194.1 403 

1950 66.8 1.4 3.9 1.2 78.3 178.5 4111951 78.4 4.1 181.6
1952 79.6 1.9 4.2 1.7 87.4 184.8 478198 89.4 2.6 4.8 - - 188.0 ­
1954 98.9 3.2 4.9 - - 191.0 ­

1155 109.1 5.5 5.1 2.8 122.5 194.4 680

1956 109.9 7.2 4.9 
 3.1 125.1 197.9 6821957 118.7 9.7 5.2 4.1 187.1 201.4 6811958 121.6 12.3 5.4 
 6.4 145.7 204.9 
 711

1950 126.0 14.7 5.5 9.1 155.8 208.8 744 

1960 180.1 17.6 5.6 12.1 165.4 212.8 779
1961 184.8 19.3 5.7 16.4 175.7 216.2 818
1962 145.2 23.1 5.9 20.8 194.5 219.8 885
196 145.2 26.8 6.1 25.8 208.4 22.2 911
1964 144.9 29.4 6.0 
 80.9 211.2 226.4 
 988
 

1965 150.0 33.8 6.4 33.1 227.8 229.8 
 993
 

a Souro: The trafficdata an compiled by subtractingintercity traffic from total traficfures preentd inTantral'noo Statistichekoe Upravlenle (reberd to hermter asTaSU). Tranpor i svia' 8R: salidicheuiisbornik (1937). pp. 1.41, 173. for the pr -1950 data. and ibid. (1907). pp. 28. 105, and 255 for the 1950-a6gurm. The population data are from TaBU. Naradxot Mouiaitr 8SSR # i9eS g.(196), p. 7. and the figurmin column 7 are ratios of column 5over column S. 

riage. Recently, however, intercity bus transport has grown very
rapidly; its share of all public transport has risen from 2 percent in
1950 to 15 percent in 1965. River and sea carriers, by contrast, have 
seen their share of passenger traffic fall from 5 percent to less than
3 percent; here, too, the volume appears to be leveling off. Inter­
city air passenger traffic has grown very rapidly from 1.2 billion pas­
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senger-lilometers in 1950 to 38.1 billion in 1965. Aircraft now ac­
count for a larger volume of intercity passenger-kilometers than 
buses do. 

It will be noted that intercity movement by passenger automo­
bile isnot covered in Table 16. Its present very modest level isnot 
yet estimated by Soviet statisticians. Passenger travel in trucks is 
likewise excluded, as is all urban passenger movement. 

In general, the public transport system has managed to supply a 
slowly growing population with its approved travel requirements, 
though Soviet citizens enjoy a far smaller annual volume of travel 
than prevails in Western Europe or North America. Overcrowded 
and slow services in the prewar period have gradually given -wayin 
recent years to services that are usually fairly efficient, up to date, 
and comfortable. The authorities have not so far found it necesary 
to increase markedly the allocation of resources to intercity pas­
senger travel, even though complaints about inadequate service 
and stock appear from time to time in the Soviet press. 

On the basis of this experience, Soviet authorities have antici­
pated that buses will handle an increasing volume of short and in­
termediate passenger trips around and between Soviet cities, espe­
cially where rail service is sparse or nonexistent. River and sea pas­
senger travel isincreasingly a matter of recreation, on holidays and 
vacations, rather than a regular means of commutation or business 
or migratory movement. Soviet planners expect long distance pas­
senger travel to be handled primarily by Aeroflot, the nationwide 
civil air service. In the official vision, the Soviet Union will thus 
leap over the whole era of irrational congestion produced in the 
West by the private passenger automobile. After looking briefly at 
thu urban transport picture, we shall need to examine this vision 
with some care. 

Urban passenger traffic in the U.S.S.R. has grown rapidly since 
1928, reflecting the rapid growth of the urban population. During 
the prewar period, commutation railroad passenger traffic ac­
counted for some 40-48 percent of urban passenger-kilometers, 
though after 1932 the role of other urban carriers expanded at the 
expense of the railroads.' Since 1950, the volume of Soviet urban 

- See Holand Huntu, Sovw Trmmotaion Polky (Haivard Univerity Press, 

195 7 ), pp. 186 and SOL 
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TAWr 17. Urban Pa n .r Trqffi in th So i Union, bi aCaier, 

Millions of Passmas Caried 
Urban Annual 

Year Commu- Five- Population Trip per 
AtobB Tramway tation Subway Carrie (Million) Uranita 

Railroad Total 

150 1,001 5,187 945 05 60 8,687 00.4 Its
1ul - - - 1,101 - - 78.0 -
Is" 1,774 8,61 1,203 1,118 739 10,572 70.8 I8 
1958 31,10 - - 1,75 - - 00.2 ­
34 8,0M - - 1,588 - - 88.6 ­

195 4,04 6,847 1,858 1,893 067 14,848 86.3 171 
1956 5,301 6,416 3,0M 1,414 306 16,109 88.3 18 
1157 6,476 6,812 3,m 1,506 1,015 18,301 01.4 10 
1058 7,081 7,195 2,673 1,8 1,068 30,449 95.6 314 
lu3 9,118 7,450 3,805 1,655 1,098 33,006 100.0 It0 

160 10,084 7,842 5,055 1,715 1,148 34,893 103,8 g5
1961 11,118 7,780 8,150 1,726 I,35 t4,001 106.8 31 
106 1,651 7,97 8,835 1,791 1,501 37,055 111.8 342 
196n 14,860 7,090 3,80 1,801 1,441 30,3w 115.1 54 
104 15,00 8,3t 8,47 3,001 1,559 81,707 118.5 268 

165 17,517 8,230 4,198 3,049 1.6n 85,750 131.7 177 

8 Copiled from TdU, Tranespwi swa' SSSR (1057), pp. 41, 18 ; Nnkhi '6, p. 588; Noarko '9. pp.
4i5, 32, Narkab '60, pp. M5556, 573; Narkkos '5, pp. 385,415, 421; NarAkos '64, pp. 4$7, 4, and 499, and 
Narkl. '65 pp. 7.4.506, and 509. Column a is column 6 over column 7. 

passenger traffic, measured by the number of passengers carried, 
has grown almost fourfold. Though the urban population has 
grown by 75 percent, annual trips per urban resident have more 
than doubled. Before the war and up to the early 1950's, the princi­
pal nonrail urban carrier was the streetcar; in 1950, it still carried 
59 percent of the urban passengers. By 1965, however, streetcars 
were accounting for only 24 percent of the urban passenger trips. 
The shift was to autobuses, whose share rose from 12 percent in 
1950 to 52 percent in 1965. The share of rail commutation traffic by 
1965 had fallen to 6 percent of urban passenger trips (though the 
fraction would be somewhat higher as a share of passenger-kilome­
ters, since rail commutation trips are perhaps four times as long as 
nonrail urban trips). 

The data of Table 17 exclude urban movement in taxis and pas­
senger automobiles, as well as movement by motorcycle, bicycle, 
and on foot. Though the indicated annual number of trips per 
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urban resident is therefore understated, the data nevertheless ac­
curately convey a sense of the restricted mobility enjoyed by the 
average Soviet urban citizen. By comparison with the people of 
Tokyo, London, or New York, the Russian city-dweller isstill rela­
tively confined in his movements. 

The most dramatic early development in Soviet urban transport 
was the building of the Moscow subway in the 1930's. It was one of 
the key symbols of Soviet modernization, employed to sustain and 
encourage the Russian people during a stem era of belt tightening. 
Lazar Moiseevich Kaganovich and Nikita Sergeevich Khrushchev 
were among the young Stalinist leaders who came to prominence 
with its construction. The emphasis in,the subway was on beauty. 
Each station was conceived as representing one part of the coun­
try, or as a display of one form of building material. When the sub­
way opened on May 15, 1935, it was 11.4 kilometers (7 miles) long, 
and by the end of 1938 it had been extended to a route distance of 
26.5 kilometers (16.5 miles). 2 

Postwar construction has now brought the Moscow subway to a 
total route length of over 100 kilometers; it currently carries about 
a billion passengers per year. A 10.8-kilometer subway was opened 
in Leningrad in 1955, and a 6-kilometer subway line began service 
in Kiev in November 1960.' In spite of this continued subway con­
struction, the share of national urban passenger traffic handled by 
subways has fallen from 7 percent in 1950 to 5 percent in 1965. 
Both traffic growth outside the three subway cities and spreading 
travel patterns within these cities themselves must account for this 
relative decline. 

The Passenger Car Situation in 1928 

When the era of five year plans began in 1928, there were in the 
U.S.S.R. something over 16,000 motor vehicles, of which 7,500 
were passenger cars, 7,900 trucks, and 1,100 buses. Even at that 
time, the Soviet Union was distinguished among all the countries 

'For 	further details, see Hunter, op. ci.,p. 187. 

Soe Pravda Ukrainy, Nov. 5, 1900, trans. in Current Digest of tie Soviet Press 
(hetafter cited as GDSP), Vol. 12, No. 45 (Der. 7,190), p. 29. 
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of the world by the fact that its trucks and buses outnumbered its 
passenger cars. The government published a careful study in 1929 
placing its automobile situation in an international context and, 
among other things, presenting a table for world motor vehicle
ownership at the beginning of 1928, covering 39 countries. In all
but the U.S.S.R., passenger automobiles outnumbered trucks. 

On the eve of World War I, Russia had had 7,300 passenger cars
and over 1,500 trucks, but by 1922 the number of passenger cars
had fallen to 5,600 while almost 5,000 of the trucks and special ve­
hicles that had been imported for wartime needs remained. The 
new regime added little to the passenger car stock thereafter, but 
even during the recovery period it imported almost 3,000 trucks 
and other special purpose vehicles like fire engines.

It is thus evident that, from the start, the Soviet regime saw 
motor vehicles primarily in functional terms. This view, as we shall 
see, was to prevail for the next thirty years.

Along with electrification, tractorization, and other glamorous
visions for the rapid industrialization of the U.S.S.R., "automobili­
zation" achieved a considerable amount of publicity.' The term did 
not refer, of course, to the self-organizing of individuals, but to the
spread of automobiles throughout the Soviet economy. Moreover,
it did not focus on passenger cars for the general public, but (as
noted in Chapter 5) on the substitution of trucks for horses and 
carts in agriculture and in local cartage around cities and industrial 
centers." 

The early planners also presented ambitious programs for the
paving of existing roads and for expansion of the road network. As 
we have seen, the problem of "roadlessness" had plagued Russia 
for centuries. Spring and fall rains made the typical dirt road im-

IThe mood of the day is illustrated by Stalin's November 7, 1929, speech, "yearof the Great Change," in the following passage: "We are becoming a country ofmetal, a country of automobilization, a country of tractorization. And when we put
the U.S.S.R. in an automobile and the peasant on a tractor-then let the worthycapitalists who boast oi their 'civilization' try to catch up with us. Then we shallsee which countries can be 'defined' as backward and which as advanced." Voprosy1eninizma (1933), p. 441. Place of publication of all Russian language titles IS 
Moscow, unless otherwise noted.

'For details, from a prolific writer on this topic, see N. Osinsklf (ValerianValerianovkh Obelensi), AvlomobMilja SSS& datA.e ocheak rech, 1927.1929
(1930). See also M. L. Sorokin, Za avtomobildkiu SSSR (1928). 
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passable and isolated thousands of localities for several weeks each 
year. The strongly pronounced seasonal pattern of Russian eco­
nomic life, with its winter low and frantic summer peak, reflected 
in no small part the lack of an all-weather highway system. 

Road building related mainly, however, to the life of villages 
and towns, that is, to the agricultural sector of the economy, since 
mining and manufacturing centers were in general linked together 
by the railroad network. Thus expansion of the road system was 
closely tied to the fate of Soviet agriculture, and as we have seen, 
agriculture under Stalin had very low priority. It is not surprising, 
then, that investments in road building during the plan era have 
been modest. 

Automobile Production under Five Year Plans 

As will be shown shortly, the stock of passenger cars in the 
U.S.S.R. rose from 7,500 at the end of 1928 to 100,000 at the end of 
1940. The absolute growth was modest, though it represented a 
fifteenfold expansion. Most of the additional cars were domestical­
ly produced, at a Ford-built plant in Corky, at a large plant in 
Moscow, or in one of a few other small, special-purpose factories. 
All but'a few were owned by state or Party organizations, and used 
by responsible officials in furtherance of their work. Cars were not 
in general available for purchase by private citizens, few of whom 
in any case would have been able to afford them. This spartan ap­
proach to the passenger automobile necessarily continued through 
the difficult years of war and postwar recovery into the mid-1950's. 
By this time, the Soviet stock of passenger automobiles had 
reached about half a million for a population of almost 200 million. 
The 1955 registrations of passenger automobiles in the United 
States totaled 52million for a population of 165 million. 

The thousands of passenger automobiles that were produced in 
the U.S.S.R. after 1930 became valued pei.quisites attached to the 
upper positions in Soviet and Party organizations. Plant managers, 
district Party secretaries, heads of research institutes, etc., had cars 
and chauffeurs assigned to them for the performance of their 
official duties. Occasional criticism arose if the officials (or their 
wives) used such cars for personal errands, but it would seem that 
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the authorities considered cars to be devices deliberately em­
ployed as inducements and rewards for service. 

The post-Stalin opening up of Soviet contact with the West 
brought the problem of the passenger automobile increasingly to 
the attention of Soviet leaders. Early Soviet visitors to Western Eu­
rope and the United States were staggered by the number of cars 
they saw. Some suspected deliberately engineered plots to fool 
them about the number of cars "the workers" owned. Were their 
hosts setting up "Potemkin villages" at the places they visited? 

By the fall of 1959, when N. S. Khrushchev visited the United 
States, Soviet authorities were ready to try a new approach. The 
need for it evidently crystallized in Khrushchev's mind as a result 
of what he saw on his trip. Near the end of the visit, when he was 
leaving San Francisco, Mayor Clh'istopher escorted him to the air­
port by way of the great, handsome San Francisco Freeway. They 
were bucking the incoming morning rush hour traffic. Khrushchev 
apparently watched the stream of individual cars go by, generally 
with one passenger per car, and finally exclaimed that it was irra­
tional. Mayor Christopher evidently conceded diplomatically that 
large numbers of private cars had indeed created large traffic prob­
lems in our big cities. The experience seems to have made a pro­
found impression on Khrushchev. 
. In early October, when Khrushchev stopped in Vladivostok after 

a conference in Peking, his long rambling speech to the assembled 
citizens of the city included the following passage: 

Americans have now begun to point out more often that they have 
far more automobiles than the Soviet Union. America really does 
have a lot of cars. But it is not at all our aim to compete with the 
Americans in the production of large numbers of automobiles. We 
are developing and will continue to develop automobile producticn, 
but not the way the Americans are doing it. 

We will turn out a lot of cars, but not now. We want to establish 
a system for the use of automobiles that will differ from the one in cap­
italist countries, where people reason on the principle: "Thecar may 
be lousy, but it's my own." We will make more rational use of auto­
mobiles than the Americans do. We will develop public taxi pools 
on an ever broader scale; people will get cars from them for neces­
sary trips. Why should a man have to worry about where to park his 
car, why should he have to bother with it? Such a system will meet 
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people's needs better and accord with the interests of society as a 
whole and of each citizen individually.6 

The phrase "taxi poor does aot accurately convey the meaning 
of the new proposal. In practice it proved to be a car-rental 
scheme, in which each major city would have a small fleet of rental 
vehicles, available from an agency of the municipality itself (no 
"No. 2s" in the U.S.S.R.). As we shall see, the scheme has not 
worked well. 

Khrushchev's efforts to contain the pressures fov more passenger 
automobiles now appear to have been publicly repudiated by his 
successors. The U.S.S.R. has finelly, for better or worse, stepped 
across the threshold of the automobile age, and for the rest of this 
chapter we shall discuss the resulting problems and prospects. To 
begin with, how many cars do the Russians have? 

Current Stock of Automobiles 

Soviet data on domestic production, exports, and imports of pas­
senger automobiles permit estimation of the total national stock 
and its changes over the period from 1928 to 1964, given various 
assumptions about probable rates of attrition. Table 18 presents 
four alternative estimates applying straight-line depreciation rates 
which assume that Soviet passenger cars last 30, 25, 20, or 15 years. 
They imply that, by the end of 1964, there were somewhere be­
tween 880,000 and 1,240,000 passenger cars in the U.S.S.R. For a 
country of 233 million people, this is a very small stock of passenger 
vehicles. The ratio of total population to total automobile registra­
tions in the United States is now about 2.7 to 1. In West Germany, 
France, and the United Kingdom, the ratio is about 6 to 1; in Italy, 
about 9 to 1; and in Japan, about 14 to 1.' The Soviet ratio is at 
present more than 200 to 1. Even this limited stock of Soviet pas­
senger automobiles is mainly in the hands of state organizations 
rather than private citizens. Something like a fifth of the existing 

'See Pravda, Oct. 8, 1959, trans. in CDSP, Vol. 11, No. 40 (Nov. 4, 1959), p. 3. 
'These ratios reflect one-year updating of the figures for the end of 1964 pre­

sented In U.S. Department of Commerce, Business and Defense Services Admin­
istration, World Motor Vehicle Productionand Registration, 1964-65 (Government 
Printing Office, January 190), p. 4. 
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stock is out of service, awaiting repairs. Thus, there are approxi­
mately 500 people for every car in unrestricted, private use in the 
U.S.S.R. 

In this respect, therefore, the difference between automobile 
availability in Soviet and American societies is not on the order of 
one to ten, but something under one to a hundred. It requires a 
drastic wrench of the understanding to appreciate the contrast. A 
casual Western visitor to the Soviet Union is unlikely to appreciate
the magnitude of this disparity. In Moscow and other cities on the 
Intourist circuit, one rides in cars and sees many cars on the streets. 
Somehow their relative scarcity is not made vivid, though one does 
notice that they ate outnumbered by trucks. Presumably in the 
vast stretches of the hinterland, and in smaller cities and towns sel­
dom visited by Westerners, the paucity of passenger automobiles 
would be more apparent. 

The present nationwide stock of about one million passenger au­
tomobiles has not been growing rapidly, as the estimates of Table 
18 make clear. Annual production has recently reached 200,000 

TABLE 18. EstimatedStocks of PassengerAutomobiles in the Soviet Union, 
Selected Years, 1928-64, Under Alternative Assumed Rate. of Attrition& 
(In thousands of automobiles) 

Attrition Rate 

in the U S..R., plus imparts minus exports. 

Year 
3.3% 4.0% 5.0% 6.7% 

1928 7.5 7.5 7.5 7.5 

1940 117.6 113.8 108.1 98.6 

1945 100.0 100.0 100.0 100.0 

1950 225.S 20.8 914.4 205.7 

1955 543.7 526.1 500.9 459.0 

1960 887.8 849.0 776.6 667.6 
1961 969.0 915.5 839.1 718.3 
1962 1,056.5 994.4 905.8 771.8 
1968 1,151.0 1,079.5 977.3 828.6 
1964 1,24.1 1,162.2 1,045.1 880.7 

Derivd by applyin indgeated attritlon rates to the annual number of ;wsngw motor vehide produced 
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units, of which some 40,000 are exported, primarily to East Euro­

pean countries. Taking account of normal depreciation, net addi­

tions to the national stock are currently in the neighborhood of 

75,000 units a year. Compared with growth rates in Western Eu­
rope and Japan, to say nothing of North America, this is an exceed­

ingly modest level of growth. The Soviet Union, as the second in­

dustrial power of the world, has obviously been pursuing a radical­

ly restrictive policy toward the passenger automobile. 
The slender stock of passenger automobiles is supported by an 

equally underdeveloped supporting base of paved roads, filling 

stations, aid garages. The main streets of cities are paved, but 

even in Moscow the back streets can be very hard to navigate. 

Major interregional highways are hard-surfaced and often paved, 

though year-round maintenance in so northern a territory presents 

many problems. A Pravda story in the fall of 1963 indicated that 
wasthe total number of filling stations for the entire country 

around fifteen or sixteen hundred.' Servicing and repair facilities 

are even more scarce. 
The rare possessor of a private automobile therefore faces many 

frustrations. Garages work under plans that make them reluctant 

to take on minor servicing jobs, since major overhauls and replace­

ments contribute more effectively to plan fulfilment. Complaints 

indicate that spare parts are frequently not available. Filling sta­

tions sometimes do not have supplies of gasoline, or they observe 

limited hours of business. All of this reflects the low priority that 

has been assigned by the authorities to the private passenger auto­
six years ago inmobile in the Soviet economy. For example, 

Frunze, a regional capital of 250,000 people, there were fourteen 

hundred individual cars and fifteen hundred motorcycles, but only 

a single filling station! Car owners obtained gasoline illegally from 

truck drivers or through other devious channels.' A few years ear­

lier, in a novel celebrating postwar progress, part of the story in­

volved a happy vacation trip on the newly paved highway from 

Moscow south all the way to the Crimea. Dramatic tension was 

provided intermittently as the vacationers faced a recurring crisis. 

It was not whether the next motel would have an empty room, 
with or without swimming pool, but whether the filling station said 

CDSP, Vol. 15, No. 36 (Oct. 2,1963), p. 24.
 
'CDSP, Vol. 12, No. 1 (May 18,1980), pp. 24-25.
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t0 be in the next city would have any gasi Gas is gratefully pur­
chased in the U.S.S.R., even without trading stamps.

Illegal transactions in gas led the authorities in July 1965 to ini­tiate a system under which gas was sold only for "trading stamps"
(that is, special coupons) issued for cash at government offices.
New coupons were to be issued only if the mileage shown on thepurchaser's car mileage indicator was consistent with his prev- zis
records and gas purchases. The scheme was designed to thwart fl.legal gas purchases, from truck drivers mainly; but a March 1966Moscow news story indicated that attempts to enforce it had led tomuch red tape and confusion. The drive had been criticized fromthe start as unworkable, and the final blow came from the policeofficial charged with enforcing the regulations: he suggested that abetter approach would be to provide filling stations wherever car 
owners need them, keep the stations open night and day, and con­
trol truck gasoline supplies more carefully.o 

Problemswith State-Owned Cars 
This coupon episode illustrates the pressures that come into playwhen 233 million people live in a largely industrial society thatmakes use of only about 1 million passenger cars, of which lessthan half are owned by individuals. The effort to introduce munici­

pal car rental services in 1959-60 gave rise to another response, il­lustrated in what can be called the "Krasnoyarsk incident." In thisprovincial district of Siberia, some enterprising municipal author­ities decided in the spring of 1960 to develop car-rental services in
several cities of their territory. They did not simply purchase newautomobiles. Instead, they sought to round up the pasenger carsowned by various factories, offices, trusts, and other government
institutions. "It was decided, on the basis of a territory executivecommittee decree, to set up centralized common-carrier units inplace of the small separate garages of individual offices, factories,and trusts. The intention was to assemble all the cars from the lat­ter and to operate them from two new garages, one holding 150, 

"See P. Koriagin, "Strange Procedure," Izvmeat July 8, 1965, trans. in CDSP,
VoL 17, No. 27 (July 28, 1965), p. 33; Colonel L. Kuznetsov, "Are CouponsNecessaryr' Vechemuia Mo8kva, March 10, 1966, p. 2; and The Washkton Post,March 11, 1966, Sec. A, p. 17. 
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the other 130 cars. The savings would be substantial. The Mosk­
vich or Volga car that once stood idle in front of a director's 
office would be able to serve both its former individual owner and 
also several additional persons entitled to the use of a car in the 
performance of their duties."1 

The officials of these organizations reacted with both imagina­
tion and initiative. As soon as the order was issued, requests came 
in to exempt cars as "special vehicles." "On the streets of Krasnoy­
arsk, Abakan, Norilsk, and other cities, dozens of passenger cars 
have started to appear with the most diverse emblems and signs, 
from the blue cross of the veterinary service to a neatly painted 
line reading 'Culinary Products Delivery.' There were 'mobile 
emergency repair cars,' 'operational-emergency-technical cars,' 
and still other special purpose cars." 2 After three months, 107 cars 
had been turned in, but 166 had obtained exemptions. 

What did the "Krasnoyarsk incident" show? Clearly government 
officials had found that the cars assigned to them were convenient 
and useful for both official and personal trips. They were reluctant 
to turn them in to a municipal pool. The centralized fleet would 
perhaps have made more continuous use of each car, cutting 
ccsts, spreading overhead, and elimiating waste and duplication. 
But the officials who had tasted t.e delights of a personal car were 
reluctant to give their cars up. 

Problemswith PrivatelyOperatedPassengerCars 

Another important phenomenon arises under Soviet conditions, 
reflecting the chronic shortages of various consumer goods and ser­
vices that have plagued the Soviet economy for many years. Soviet 
citizens sometimes use their caib to produce what the regime calls 
"unearned income." We have it on the authority of the Minister of 
Internal Affairs of the principal Soviet republic that, where the 
state fails to provide adequate supplies of consumer goods and ser­
vices, private citizens tend to move in to fill the vacuum.13 An en­

,1SovkaaRoila, April 3, 1960, trans. in CDSP, Vol. 12, No. 14 (May 4, 

1960), pp. 24-25. 
u ibid. 
"V. L Tikunov in Izveatia, April 13, 1962, trans. in CDSP, Vol. 14, No. 15 

(May 9, 1962), p. 2Z. 
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terprising individual can use his car, for example, to bring fresh
fruit or vegetables to cities where, at uncontrolled prices in farm­
ers' marlebtq or at street-comer stands, they command a substantial 
premium over their cost in producing areas. By the canons ofAdam Smith, this function of relieving shortages and reducing
price discrepancies is an honorable contribution to the general
welfare. Inthe Soviet Union, however, such activities are consid­
ered antisocial, and those who engage in them are termed "para­
sites," getting "unearned income" from their "capitalist" activities.
Privately owned automobiles figure prominently in the lurid ac­
counts of the evil doings of such "speculators" brought to trial
under a campaign that has been going on since 1960.

Even more modest means of transportation can offend the au­
thorities. In May 1962, Izvestia reported the case of a forty­
seven year old schoolteacher, in a country district near the Caspian
Sea, who gave up school teaching in favor of growing vegetables
and fruit. Over seven years he built himself a brick house and
planted a large vegetable garden, thirty-two fruit trees, two
hundred and thirty-six grape plants, and sixteen hundred tomato
plants. He bought a motor and installed a watering system. He
built a hothouse. He bought a motorboat to carry the vegetables to a nearby city and beyond. His neighbors "expressed indignation
and asked that the machinations of the swindler be looked into. Fi­
nally, criminal action was instituted against the inveterate money­
chaser. The court decided to exile Stepanov from the province, and 
to confiscate the house, the hothouse, and the motorboat."14 

Problemswith RentalCars 

If the authorities tend to frown on privately owned cars, citizens 
appear to have their doubts about rented cars. Municipal car-ren­
tal fleets have not proven attractive under the regulations laid
down by Soviet municipalities. The Soviet citizen who wants a car
for a summer vacation trip or a weekend jaunt faces a number of
deterrents. Perhaps most important, Soviet legal authorities appear
to feel that accidents will be minimized if insurance against per­sonal liability is not made available. The renter of a municipal car 

Izvestia, May 26, 1962, trans. in CDSP, Vol. 14, No. 21 (June 20, 1962), p. 23. 
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is liable for anything that happens to it, as well as for any damage 
it may cause to other persons or property. He must also bear the 
cost of any repairs it may require, and if a breakdown keeps the car 
out beyond the time he has contracted for, he is charged one and a 
half times the regular rate for additional days of rental. He cannot 
reserve a car more than one hour in advance; thus, if demand 
proves to be heavy on a particular day, he cannot be .surethat a car 
will be available. In mid-1963, the capital city of Moscow had 868 
cars for rent, but only 62 of them were in good enough repair to 
be rented, that is, 27 percent were out of order.15 In addition, the 
would-be renter must have a driver's license (hard to qualify for) 
and sometimes must get certification from his employer as to his 
eligibility for the privilege of renting a car. These barriers, to­
gether with all the headaches involved in obtaining gas and re­
pairs, provide a sufficient explanation for the difficulties that have 
confronted municipal car-rental organizations for several years." 

In Moscow at least, the combined traffic of trucks, buses, and 
passenger automobiles has already begun to create traffic control 
problems. As early as 1959, pedestrian underpasses were being 
built in congested downtown crossings. Later, many streets were 
converted to one-way traffic, and a limited-access belt highway 92 
kilometers long was built around the city. In 1965 a six-lane artery 
connecting the Kremlin with the Ministry of Foreign Affairs was 
put through a fine old neighborhood near the Arbat, requiring dem­
olition of more than a hundred stately homes." An April 1966 de­
cree has now called for an elaborate schedule of staggered work 
hours to distribute peak load morning and evening traffic more 
evenly.28 

The familiar problem of unsightly highway signs has also made 

"Donald D. Barry, "Russians and Their Cars," Survey, No. 57 (October 1965), 
p. 106, citing an article by A. Gudimov in Ekonomlcheskala Gazeta, Aug. 24, 1963, 
p. 40. 

"For further discussion, see Zigurds L. Zile, "Law and the Distribution of Con­
sumer Goods In the Soviet Union," UniverWy of IllWnois Law Forum, Spring 1964, 
pp. 257-81; and the article by Donald D. Barry and Carole Barner Barry, 'Hap­
piness Is Driving Your Own Moskvich," New York Times Sunday Magazine, April 
10, 1966, pp. 16 ff. 

"See New York Time, Nov. 14, 1965, sec. I, p. 15.
 
"See IzesIa, March 6, 1966, trans. in CDSP, Vol. 18, No. 10 (March 30, 1966),
 

p. 28. 
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its appearance, but in a most unusual form. Recently an Izvestia 
staff correspondent wrote from Kemerovo in the center of the 
Kuznetsk Basin, the west Siberian coal region, complaining that
large lurid signs were frightening travelers. They were not, of 
course, commercial advertisements. The posters were designed to 
warn against driving dangers, at railroad grade crossings or sharp
turns, and also to caution against drunken driving. The correspon. 
dent went on: 

The road was smooth and paved with asphalt. Workers' settle­
ments flashed by, and we passed gay throngs of green birches. Btit we had lost our taste for the beauties of nature. The kaleidoscope of 
horrors continued to unfold with inexorable consistency. There are
about two dozen grade crossings on the Kemerovo-Novokuznetsk 
highway. At each one of them steam or electric locomotives crushed 
motor vehicles of the most varied types. On the posters of the Chief 
Motor Vehicle Inspection Service, people's volunteers extracted red­
nosed drunken drivers from the front seats of cars and heavy "diesels"
nudged their low-powered brethren off the road. The artists did not
stint on the colors, they laid them on as heavy as possible?' 

Current Forces at Work 

A major factor shaping the official approach to the automobile 
problem is ideology. There is a faith that life can and should be"organized." There is a widespread conviction that rational ar­
rangements can be selected "scientifically." From such a stand­
point it is easy to criticize, as being obviously irrational, the West­
ern "solution" of unrestrained proliferation of passenger cars. The 
Soviet regime hopes to develop a different answer. Moreover, this 
government vision of a rational technical solution is part of a larger
political and psychological vision of what has come to be called 
"full communism." Under full communism, as Marx wrote in 1875,
"Society will inscribe upon its banners: 'From each according to his 
ability, to each according to his needs.'" Soviet theorists have 
gradually developed the view that these needs should be inter­

"P. Voroshlov in Izoeatia, May 28, 1966, tram. In CDSP, VoL 18, No. 21 
(June 15, 196), p. 45. 
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preted as "the ratonalneeds of a cultured man." Inthe official 
view, comic books and chewing gum are not needed by a cultured 
man, and will therefore not be part of full communism. According 
to the "scientific" criteria of the authorities, senseless proliferation, 
unneessry duplication, garish ostentation, and selfish display are 
not rational, so they, too, will be absent, even when that great day 
of abundance arrives. 

These matters have been carefully considered by Soviet theorists 
in connection with the revised Party program that was adopted in 
1961. It is recognized, for example, that summer cottages, private 
automobiles, and private truck gardens are still necessary among 
the incentives that motivate Soviet citizens. Society's ruling slogan 
is still: "From each according to his ability, to each according to his 
work." Great reliance is still placed on what Khrushchev used to 
call "the principle of material interestedness." As long as induce­
ments are necessary to call forth initiative and diligence, responsi­
ble theoreticians caution against premature suppression of rewards 
for hard work. 

But the future is seen in rosier terms. There will be state parks, 
state summer resorts, and state-provided vacation facilities that 
will remove any need for private dachas. Abundant supplies of 
food will remove any need for personal gardens' In the same way, 
municipal car-rental services will meet any personal needs for pas­
senger automobiles. Thus, as one enthusiastic doctor of philosophy 
argued in September 1960: 

When the public forms of satisfying needs, both in terms of quan­
tity and especially of quality of service, reveal their advantages, 
people will begin voluntarily to give up their dachas.... When all 
the necessary material and spiritual prerequisites are created, there 
will no longer be an economic necessity for a number of items of 
personal property (personal dachas, automobiles, personal savings, 
etc.). The spiritual prerequisites include a comprehensively de­
veloped social awareness: a developed sense of collectivism, and the 
disappearance of all traces of a private-property psychology and 
survivals of egoism and individualism." 

"Ts. Stepanyan hi Okhjabr, 1960, No. 9, trans. in CDSP, Vol. 12, No. 42 (Nov. 
16,1900), pp. 19-20. 
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This passage is a typical product of the cast of mind that visualizes 
a ratioital, organized future. 

Actually, of course, present-day Soviet life is quite normal. Ten 
years ago, when I visited the Academy of Sciences Institute for 
Complex Transportation Problems, its vice-director twitted me 
about the traffic jams he had seen in New York City when he 
served on a United Nations technical committee. I replied diplo­
matically (I thought) that Moscow's broad avenues would perhaps 
penit them to avoid such congestion. "Oh no," he said, cheerfully, 
"We will soon have traffic jams, tool" One could not avoid the con­
clusion that international stature requires traffic jams in one's capi­
tal city. After the interview, this elderly, distinguished academi­
cian (now deceased) walked out of the Institute with me in order to 
point out, proudly, his own personal car parked in the street near­
by. Here was a major analyst of rational transportation showing 
clear evidence of both the international and the individual status 
conferred by the passenger automobile. 

As a perquisite for the elite, the passenger automobile has long 
commanded wistful interest among Soviet citizens. Under Stalin 
and Khrushchev, however, a latent popular desire for cars re­
mained submerged. Occasionally it would find oblique expression, 
as when the late, courageous academician V. S. Nemchinov, criti­
cizing the output targets set forth in the draft Seven Year Plan, 
wrote in early 1959 that "personal mobility is an important compo­
nent of a high standard of living."21 It would not be surprising if 
the Soviet man in the street showed the same weakness for having
his own car that has proved so powerful in North America, West­
ern Europe, and Japan. Experience in high-income societies shows 
that consumers, left to themselves, put automobile outlays ahead 
of health, education, and culture, to the distress of academics and 
planners alike. Western experience demonstrates conclusively the 
enormous strength of the urge to own a car, if this urge is given 
free rein. 

The great dilemma that now confronts Soviet policy makers has 
arisen because the post-Khrushchevian leadership appears to have 
abandoned his attempt to suppress the individual passenger auto­

"Kommuniat,1959, No. 1, p. 87. 
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mobile. Soviet passenger car production is slated to rise from the 
1965 level of 201,000 units to some 800,000 by 1970. Most of the 

new production is to come from facilities to be built under the 
technical supervision of Fiat engineers from Italy and Renault en­

gineers from France. This departure from long-standing Soviet 
practice evidently reflects not only a recognition of popular de­
mand for more passenger cars, but also a judgment that European 
technical experience cav supply proven designs for production fa­
cilities to turn out a tested product more quickly and cheaply than 
could Soviet resources alone. Soviet attempts since 1959 to design 
and build a new small car, the Zaporozhets, have been plagued 

to thewith difficulties." The government is in effect reverting 
demonstrably successful procedures followed in the early 1930's, 

when many facilities were founded with the technological assis­

tance of Western blueprints and engineers. 
The new leadership also appears to have ceded ground on the 

matter of individual cars for responsible government and Party 

officials. Spea.cing at a March 19, 1965, meeting of the U.S.S.R. 
State Planning Committee, A. N. Kosygin referred to the drive that 

was illustrated above by the "Krasnoyarsk incident" 's an example 
of the arbitrary, subjectivist policies imposed from above by 

Khrushchev. He said: 

You know how insistently the idea was imposed that there is no 
need in our country for expanded development of the production of 
passenger cars. Everyone, apparently, should travel only in buses. 
Everything was done to deprive the directors, even of large enter­
prises and economic organizations, of the right to use automobile 
transport. Is this correct? Indeed, the result was that many directors 
were obliged to make illegal use of trucks for official trips. The 
result is an apparent saving in transport expenses, but in fact the 
state suffered a loss.23 

One notes that what appeals to Kosygin, here, is the sheer produc­
tive effectiveness of the passenger automobile in helping officials 
accomplish their work, not its capacity to satisfy the consumption 

n For details, see Barry in Survey, pp. 100-101. 
Planovoe Khozkaiatoo, 1965, No. 4, tran. in CDSP, Vol. 17, No. 18 (May 26, 

1965), p. 18. 



PASSENGER TRANSPORT 117 

desires of the general Soviet public. As he said in the same passage, 
"Even such an appa-ently minor problem cannot be approached 
without evaluating the economic effectiveness of the measure pro­
posed." One can guess that in Krasnoyarsk Province and elsewhere 
throughout the country, both specially marked passenger automo­
biles and centrally operated motor pools have quietly been abavi­
doned. 

If the convenience and effectiveness of individual passenger cars 
for officials is given expanded official sanction, there is likely to be 
increased spillover into unofficial use of these automobiles. The 
plant director (or his wife) is likely to find that personal errands 
can be combined with official trips and that off-hours use of the car 
is irresistible. It will be exceedingly difficult to confine the use of 
these cars to official business purposes. As the number of such cars 
grows, however, it seems inevitable that they will multiply rather 
than diminish the demand for cars coming from millions of citizens 
at intermediate levels in Soviet institutions. The plain fact is that 
cars are very convenient 

The role of the passenger automobile as a symbol of personal 
status is muted in Soviet society. Where cars are so rare, the indi­
vidual owner who flaunts his possession is easily accused of 
selfishness. His neighbors can heckle him in a Comrades' Court. 
Officially manipulated public opinion can conspire with petty mo­
tives of envy to create a hostile climate around a blatant car owner. 
Perhaps in the future this stern atmosphere will be relaxed. There 
seems, however, absolutely no prospect that Soviet consumers will 
ever be confronted with the strident advertising appeals to power 
and prestige that lure Western automobile buyers into dealers' 
showrooms. 

The passenger automobile can play an important role as an in­
strument of courtship. In the West, cars have provided unchap­
eroned privacy for boys and girls, or men and women. In the Soviet 
Union, where the urban population faces extremely crowded living 
conditions, this function of the automobile may well have special 
importance. Soviet young people frequently have to defer mar­
riage until they can find a room to share, and married couples gen­
erally limit their families because of the housing shortage. Under 
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these conditions, more cars are likely to mean more lovers' lwmes. If 

the Soviet people could choose between more apartments and 

more passenger automobiles, which would they prefer? 
The inputs required for apartment houses and motor vehicles 

are, of course, not the same. But over time, generalized labor and 

capital resources can be channeled in one direction or the other. 

During the last decade, the Soviet government has clearly focused 

on increasing urban housing. Overcrowding has been reduced, but 
vast needs remain. It seems most unlikely that any society, faced 

with a choice between adequate living quarters and more numer­

ous passenger cars, would give priority to automobiles. It is incon­

ceivable, in any case, that the present Soviet regime would counte­

nance such a choice. 
Some Western observers have pointed out that Soviet passenger 

automobiles, priced far above their internal domestic money cost, 

provide a useful means for mopping up excess purchasing power in 

the hands of Soviet citizens. There is ample evidence that 

hundreds of thoasands of Russians, given a chance, will cast en­

thusiastic ruble votes for automobiles. Soviet producers of clothes, 

shoes, washing machines, television sets, and similar commodities 
ahave grown more responsive to consumer demand; perhaps 

broader responsiveness will extend to the public's desire for pas­

senger cars. If Soviet resources were invested in response to pro­

spective rates of return, rapid expansion of automobile production 

would certainly occur. But if Soviet consumers could bid for more 

housing, my guess is that their ruble votes would run heavily in 

this direction, too. Unfortunately, most urban residential construc­

tion is financed through government channels that do not respond 

directly to popular demand. The rent charged for Soviet urban 

dwelling space scarcely covers its maintenance, and new housing 

cannot be freely bid for in the market place. 

Soviet Urban Growth Problems 

Problems of organizing a satisfactory urban environment have 

long received Soviet attention. As part of the initial drive to build 

industry in outlying regions, move production closer to raw mate­
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rials, and raise backward regions up closer to parity with the old 
centers, a Party resolution of June 1931 sought to forbid further in­
dustrial expansion in Moscow, Leningrad, and other centers.24 A 
general plan for rebuilding Moscow was confirmed in 1935; one of
its main features was an attempt to limit the growth of the city's
population and to ban the construction of new factories. Urban 
growth in Moscow and elsewhere nevertheless continued, and the 
Eighteenth Party Congress in 1939 found it necessary to refer 
again, in its resolution on the third Five Year Plan, to the need to 
enforce the decisions of the Party and government prohibiting the
building of new factories in Moscow and Leningrad. 'This pro­
hibition should be extended to Kiev, Kharkov, Rostov-on-Don, 
Corky, and Sverdlovsk. "­25 After the great blows of World War II 
were made good, rapid urban growth was resumed, in Moscow 
and the old centers of European Russia as well as in new cities. 
When the U.S.S.R. Council of Ministers in 1966 approved a set of 
principles to underlie a new general plan for the development of 
Moscow, they found it necessary once again to prohibit the build­
ing of new industrial enterprises and even the expansion of old 
ones." As a leading Soviet architect, B.Svetlichny, recently wrote 
in a thoughtful review of the problem, 'The cities keep growing
despite our city-planning theories, which long ago declared verbal 
war against giant cities, and despite the bans on building new in­
dustries in them." 

The approach to this problem in the current Five Year Plan 
stesses the building of new factories primarily in medium-sized 
and small cities, with new construction in large cities limited prin­
cipally to service enterprises. The policy is intended to halt at long
last the expansion of heavy industrial installations in old centers, 

"See Komnmuftidheskaia pavelia Sovoetkogo Soiuza o rezoliutrikh i raheniakh 
s"ezdov, konferentsil i plenumov Tsc (7th ed.; 1953), Vol. 2, pp. 656-69, espe.
cfaly p. 6M6. 

I See the English translation of the Eighteenth Congress proceedings, published
under the tide The Land of Socialism Today and Tomorrow (Moscow: Foreign
Laxmguages Publishing House, 1939), p. 433.

" See the remarks of V. F. Promyslov, in lzvestia, Oct. 5, 1966, trans. in CDSP,
Vol. 18, No. 40 (Oct 28, 1966), pp. 35-36, and the preceding announcement in
Izvestia, Sept. 18, 1966, trans. In CDSP, Vol. 18, No. 38 (Oct. 12, 1966), pp. 35-3.

' His article appeared In the journal Okyahr, 1966, No. 10, trans. in CDSP, Vol. 
18, No. 48 (Dec. 21, 1966), pp. 11-17. 
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thus limiting the congeation and pollution problems that have 
begun to cause concern in the Soviet Union. An additional, major 
motive relates to employment. The Party's plan directive refers to 
the aim of improving the utilization of labor resources, both malo 
and female, as a criterion for locating new plants. There are evi­
dently pockets of underemployed labor in many small cities, espe­
ily in European Russia, and the hope is to bring industry to 

these people. If successful, the policy would check their tendency 
to migrate to large cities where they create a need for additional 
housing and other social overhead capital. 

The mayor of Moscow said recently, in discussing the principles 
for Moscow's new general plan, "The chief problem is providing 
the population with well-appointed living quarters." To this end, it 
isvital that further growth in the city's population be halted and 
that land uses that compete with housing be controlled. Continua­
tion of the vast housing program of the last decade would then per­
mit the development (by 1980 in planners' eyes) of a really model 
modem city. But the outward spread of apartment house complex­
es has already shown that important transport problems are inti­
mately associated with the attempt to make this vision a reality. 

The capital's transit facilities are now handling eleven million 
passenger trips a day, and the mayor foresees a 50 percent increase 
"in the near future." Most of the traffic, as we saw above, is han­
died by subways, autobuses, trolley buses, and streetcars. For the 
future, it is intended to double the length of the subway system 
from 160 to 320 kilometers and integrate the system with suburban 
electric railroads. Trolley buses and large-size autobuses are 
looked to also. In addition, however, the mayor now speaks of 
launching large scale work on the construction of new belt high­
ways.* He said proudly at the Twenty-third Congress that there 
were already 75,000 families in Moscow with their own passenger 
automobiles, and predicted that their number would increase sev­
eral fold by the end of the current plan. These new cars, together 
with burgeoning truck traffic, will surely require additional traffic 
capacity passing through central Moscow and joining it with the 
edges of the city.Already these pressures, long familiar in the West, are causing 
distress among sensitive Moscovites. Svetlichny points out that 
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though many underground crosswalks for pedestrians have been 
built in recent years, "vehicles, especially trucks, have been the 
winners, of course. What about the people? I would hardly be mis­
taken if I said that Moscovites would be glad to return to the 'good
old times' when they could cross the street without descending and
ascending steep underground stairways. It is a fact, after all, that
in many cases pedestrian traffic has grown more inconvenient. In
addition, the crosswalks are still too few, and one must often make 
a detour of nearly a kilometer to cross the street." Another writer,
commenting on a recent meeting where plans for rebuilding the
old center of Moscow were discussed, complained passionately
against the replacement of historic buildings with skyscrapers and 
freeways." 

Soviet planners hope to hold down the need for added urban 
transport capacity through designing and building "microbor­
oughs," visualized as relatively self-contained units of from 4,000
to 18,000 people. The unit would combine residences, workplaces,
shopping facilities, and recreation areas into a single harmonious 
complex. Its residents would clearly have a greatly reduced need
for travel to other parts of a large urban area.- In Moscow's expan­
sion to date, however, the great need for housing has made it very
difficult to achieve the microborough ideal. Apartments are ready
for occupancy before ancillary facilities are in place. Pressure de­
velops for taller apartment houses, closer together, and with small­
er recreation areas than in architects' models. It is still necessary, 
moreover, for occupants of these new quarters to travel long dis­
tances to and from their jobs, since there is as yet no close coordi­
nation between place of work and place of residence. Thus the mi­
croborough approach has not yet been able to demonstrate any ca­
pacity to check the growing demand for urban transit services.

Moscow's new apartment complexes are not only short of retail 
trade facilities, but appear to have made woefully inadequate pro­
vision for the passenger automobile. At present, of course, the need 
is slight, and the rare owner of an automobile can park it some­

' See Oleg Volkov, "What Should Moscow Be Like?" Literatumaia Gazeta,
Dec. 17, 1966, p. 2; smnmarized in CDSP, Vol. 19, No. 3 (Feb. 8, 1967), p. 36." See B.Michael Frolic, "he Soviet City," The Town Planning Review, Vol. 34,
No. 4 (Jan. 1964), pp. 285-306, and the items listed in his bibliography. 
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where near his apartment, probably outside rather than in a ga­
rage, though thismeans he may not be able to get much use out of 
it during the winter. What seems clear to a Western visitor, 
nonetheless, is the prospect of a tragic denouement if personal cars 
become widespread. 

Both automobile production and housing construction give rise 
to broad problems of interrelated needs in organizing a complete 
urban environment. Neither the U.S.S.R. State Planning Commit­
tee nor the short-run, purely competitive private market analyzed 
in Western textlbok cart easily specify a fully coordinated re­
sponse to such joint needs, involving all the ancillary facilities re­
quired for modem urban life. All countries now, whether rich or 
poor, face problems of urban planning, and none has yet de­
veloped a fully satisfactory way of solving them. Citizens want 
contradictory things: pleasant living quarters in the midst of highly 
civilized surroundings, and prompt, convenient movement be­
tween home and job.3 

At present there appears to be considerable danger that the So­
viet Union faces a long-run prospect of uncoordinated expansion 
in the number of automobiles and the density of urban settlement. 
Men have long had faith that a planned economy could use fore­
sight to build an environment with consistent and harmonious fea­
tures. Perhaps it is appropriate to end this chapter with the hope 
that it is not too late for Soviet planners to develop a compromise 
solution that will fit the automobile into a decent urban future. 

"For lucid, informed analyses of the current United States situation, see Wl­
fred Owen, The Metropolitan Transportation Problem (rev. ed.; Brooldngs In­
stitution, 1900), and J. R. Meyer, J. F. Kain, and M. Wohl, The Urban Trans­
portation Problem (Harvard University Press, 1965). 



CHAPTER VII 

Implications of Soviet Transport
 
Experience for Other Countries
 

THOUGH DIVERSITY DEFIES generalization, Soviet 
transport experience has a nuniber of important implications for 
the numerous nations of the world now intent on improving their 
economic performance. Causal connections among forces at work 
are clearly displayed in the Soviet record. The transport conse­
quences of economic policy choices stand out clearly in Soviet 
economic history. Thus in spite of qualifications and complications
that severely restrict easy generalizations, those concerned with 
economic development elsewhere can learn much from Soviet ex­
perience. The incomplete evidence and imperfect analysis of the 
preceding chapters are drawn on in this final chapter to suggest a 
number of lessons for other countries. 

Transport- Precondition or Concomitant? 

Countries in early stages of economic development can learn 
from Soviet experience one lesson of fundamental importance: 
transport investment is a concomitant or, not a precondition for,
economic development. Such countries need not accept the ortho­
dox view, based on a misreading of nineteenth century experience
in the United States, that large-scale expensive transport facilities 
must be laid down before agriculture and industry can begin to 
grow. Transport capacity can be expanded as the demand for it 
grows, rather than being provided in advance. Soviet experience 
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demonstrates that the transport sector can be made to serve an in­

dustrial development program without itself becoming the largest 

single claimant for capital plant and equipment.' 
The Soviet regime, of course, inherited an economy that was al­

ready well launched in the industrialization piocess. Moderniza­

tion of the Russian economy had proceeded rapidly for more than 

half a century before the revolutions of 1917. Extensive railroad 
major feature of this growth, proceedingbuilding had been a 

hand-in-hand with the development of industry and agriculture. In 

the stock of capital plant and equipment inherited by the Bolshe­

viks, the fixed assets of the transport sector were substantially larg­

er than those of the industrial sector, and were exceeded only by 

those in agriculture.' A major portion of the road to modernization 

had been traversed before Soviet authorities assumed control. But 

many countries today, like India and several Latin American econ­

omies, are similarly endowed with a substantial transport plant, 

together with non-negligible capacities in agriculture and indus­

try. For them, the implications of Soviet experience lie in how the 

middle portion of the road to modernization can be traversed. 

Soviet stress on heavy industry has made transport a hand­

maiden of industrial expansion rather than a prime mover. Inten­

sive use of inherited transport plant, together with crucially neces­

sary additions, has enabled Soviet authorities to make transport a 

secondary sector of the economy. The outcome of this policy can 

be seen in the data of Table 19, where capital outlays in the trans­

port sector and in the whole economy are compared, from period 

to period over the whole course of Soviet experience. The official 

Soviet ruble data are sRid to be in "comparable" prices, that is, to 

involve a constant set of price weights, but the details have never 

been published. There are also unexplained issues relating to many 

matters of definition and coverage that have not yet been thor­

oughly discussed by Soviet statistical authorities. Nevertheless, the 

figures assembled in Table 19 can be read as crude indicators of 

ISee Holland Hunter, "ranport in Soviet and Chinese Development," Eco­

nomilc Deoelopment and Cultural Change, October 1965. pp. 71-84. 
0See Holland Hunter, Sodet Tranpotaton Policy (Harvard University Press, 

1957), Table 77, p. 411 . 
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TABLz 19. Soviet Inetment Outlays in the Transport Setor and the Na­
tional Economy, by Periode, 1918-65' 
(In millions of rubles and, in parentheses, percent of outlay in the whole economy) 

Transport Sector 
Period Whole 

Railroads Other EconomyModesRTotal 

Jan. 1, 1918-Sept. 30, 1928 819 79 898 1,074 
(19.1) (4.7) (28.8) (100) 

Oct. 1, 198-Dec. 81, 1982 788 510 1,248 6,716 
(11.0) (7.6) (18.6) (100) 

Jan. 1, 198-Dec. 81, 1987 1,785 1,510 8,245 15,170 
(11.5) (9.9) (21.4) (100) 

Jan. 1, 1988-June 80, 1941 1,827 1,20 8,077 15,101 
(12.1) (8.3) (20.4) (100) 

July 1, 1941-Dec. 81, 1945 1,957 056 2,618 14,548 
(18.5) (4.6) (18.0) (100) 

Jan. 1, 1946-Dec. 81, 1950 8,155 1,790 4,945 34,875 
(9.0) (5.2) (14.2) (100) 

Jan. 1, 1951-Dec. 81, 1955 3,868 2,952 6,820 67,187 
(5.8) (4.4) (10.2) (100) 

Jan. 1, 1956-Dec. 81, 1960 5,112 7,226 12,838 122,018 
(4.2) (5.9) (10.1) (100) 

Jan. 1, 1961-Dec. 31, 1965 7,121 18,742 20,868 186,719
(8.8) (7.4) (11.2) (100) 

Assmbled from absolute data in TaBU,Narvkh '61. pp. 543-4. for 1018-58, 1059. and 191; Nav kAon. 6 
p. 454, for 1M-0; and Narkho. '65, p. 533. for 1958,1900, and 1964-3. Ruble data are in mo-clled comparable 
pnew.
 

Soviet policy in action. The broad trends they show are not likely 
to be altered by the statistical refinements that might emerge from 
an independent investigation.' 

' Intensive study of Soviet capital investment and stock trends has been con­
ducted by Professor Norman Kaplan; see his chapter in Abram Bergson and Simon 
Kuznets (eds.), Economic Trends in the Soviet Union (Harvard University Press,
1963), and a larger forthcoming work. Another major analysis is that of Raymond
P. Powell and Richard R. Moorsteen, The Soviet CapitalStock, 1928-1962 (Har­
vard University Press, 1966). The aggregate series developed In both these studies 
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During the fint decade of civil war, restoration, and recovery,
the transport sector of the Soviet economy received almost 25 per­
cent of all state and cooperative capital investment, with railroads 
receiving 19 percent and other modes of transport receiving an­
other 5 percent of average annual outlays during these years. The 
dominant role of railroads in capital investment, which had char­
acterized tsarist industrialization for several decades and which 
had made railroad capital so large a proportion of the total capital
stock, persisted until the first Five Year Plan began. From 1929 on, 
a sharp policy change is apparent. The transport share of annual 
capital investment was cut back perceptibly to vary between 19 
percent and 21 p rcent of all state and cooperative investment dur­
ing the 1930's. The railroad share was cut back far more drastically 
to between 11 percent and 12 percent. Investment in the capital
stock of other transport modes increased to between 8 percent and 
10 percent annually during the second Five Year Plan. The minor 
carriers received almost as much investment as the railroads did. 
During World War II, investment in the minor caniers was sharp­
ly curtailed, but attention to the railroads understandably in­
creased. 

Over the two decades of postwar experience, the Soviet policy of 
stringency in transport investment has paid off dramatically. Even 
during the fourth Five Year Plan, dominated by postwar recon­
struction, the transport sector received only 14 percent of all in­
vestment, and the railroad share dropped to 9 percent. In the last 
fifteen years, the transport sector's share has only been 10 percent 
or 11 percent of total state and cooperative investment, and the
railroad share has been brought down below 4 percent. It was 
shown in Chapter 3 that during the 1950-65 period the domestic 
freight traffic carried by the Soviet transport sector grew very rap­
idly, more rapidly than the Gross National Product; in other 
words, that the ratio of traffic to output has been rising. That So­
viet authorities have been able to cut the transport sector's share of 
investment in the face of rapidly growing traffic demands is a great
tribute to the performance of Soviet carriers, and primarily to the 
are not presented In sectoral breakdowns permitting analysis of the transport sec­
tors share of Soviet investment and capital over this period. When sectoral trends 
are dearer, the tentative judgments offered here can ' ,,)leo,more definitive. 
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railroads, for they have accounted for the great bulk of the freighttraffic increments measured in physical terms. The recent sharprise in the investment share of other transport modes reflects sub­stantial Soviet outlays on maritime carriers, primarily for non­domestic traffic, together with increased attention to motor vehi­cles and domestic waterways improvements. During the last dec­ade, these other transport modes have been receiving more an­

nual investment than have the railroads.
The lesson here is not that transportation is unimportant for eco­nomic development. Interregional movement of goods and peopleis of course vital for the whole process of producing and exchang­ing resources effectively. The question is one of timing and propor­tions. Even to the extent that a particular transport link is a prereq­uisite for a specific mining, manufacturing, or agricultural project,Soviet practice exemplifies the rule that a transport investmentneed not precede the "directly productive activity" very much intime, and need not outweigh it heavily in financial dimensions.Specific counter examples can of course be cited from all over theworld. Nevertheless, the Western concept of infrastructure as anecessary precursor of economic expansion does not square wellwith Soviet experience. In World War II, U.S. civilians wereasked, "Is this trip necessary?" On a grander and more fundamen­tal scale, perhaps development planners, in the light of this experi­ence, should regularly ask: "Is this transport project necessary?" 

The Railroad Potential 

Another lesson of Soviet experience, relevant to the situation in agreat many less developed countries, concerns the tremendous po­tential of railroads for carrying mass freight traffic. The prestige ofrailroads in most Western countries has fallen seriously in recentdecades because of dissatisfactior. with the passenger service theyoffer in comparison with that of automobiles and aircraft. The gen­eral public may have an impression that railroads are obsolete.Nothing could be further from the truth. Soviet railroads haveshown conclusively what modem railroads can do under favorable 
conditions. 
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Established railroad systems in some countries, like Argentina, 
have displayed administrative difficulties that have hurt the repu­
tation of railroads generally. Government ownership or control has 
led to high costs, sluggish leadership, poor morale, and deterio­
rating service. Again, Soviet railroads provide vivid proof that 
these conditions are not inevitable. The government-operated rail­
roads of the U.S.S.R. are technologically alert, maintain high 
morale among their personnel, and have a remarkable record of 
cost reduction since 1950. Soviet railroad passenger service, while 
not as impressive as the freight service, has handled most of the in­
tercity passenger travel in adequate fashion for many years. The 
lesson for less developed countries with existing railroad systems is 
clearly that the railroads should not be lightly cast aside. Their po­
tential for contributing to economic development should be care­
fully weighed. A delegation sent to the U.S.S.R. to examine Soviet 
railroad operating methods might return with fresh ideas for reju­
venating a rundown railway system athome. 

The railroad potential that has been reelized in Soviet experi­
ence isclcely associated with the intensive utilization of plant and 
equipment that characterizes Soviet railroad freight operations. 
American railroads are not intensively used, because the American 
railroad network has been overbuilt for at least half a century. Al­
most all the present system remains a national asset, but if railroad 
building were to begin all over again under present conditions, the 
system would surely never proliferate as it had by 1920. Except for 
occasional periods and selected portions of the network, American 
railroads have not generally been forced to use equipment inten­
sively in the Soviet manner. There is thus some reason to imagine 
that American advisors on transport development have not gener­
ally tended to visualize intensive use of railroads as a feasible alter­
native. Since the extent of the need for transport plant and equip­
ment depends on how it is used, there is reason to suppose that 
Western advisors on development programs in less developed 
economies have, by employing undemanding standards for equip­
ment use, tended to overstate the need for added transport capaci­
ty. 

Motion per se may be pointless, but if traffic needs to be moved, 
continuity of equipment use is the key to effectiveness. State policy 
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has forced Soviet railroads to make extremely intensive use of mo­
tive power, rolling stock, and line capacity. The railroads have long 
sought to organize traffic flows so that loaded trains will be in mo­
tion night and day, in both directions, threughout each week over 
all seasons of the year. Their ideal is never, of course, completely 
achieved. The productive operations of shippers and receivers can­
not and should not be fully bent to the railroads' purposes. But 
wherever traffic is growing and resources are scarce, continuous 
use of transport capacity remains a powerful principle for reason­
able application. 

Adapting to Unique Environments 

Another lesson of Soviet transport experience is that it reflects 
unique geographic circumstances. To the extent that Soviet trans­
port policies reflect sensible adaptation to conditions in the Soviet 
Union, the implication for other countries is not that identical deci­
sions should be reached, but that optimum solutions require sensi­
tive adaptation to each country's unique geographic and climatic 
situation. 

Chapters 2 and 3 have shown the constraints on Soviet transport 
evolution imposed by her northern location md geographic struc­
ture. The northern position of the U.S.S.R. means long freezing pe­
riods for her rivers and seas, seriously handicapping their continu­
ous use for year-round shipping operations. The poor location of 
Soviet rivers and seas in relation to the major interregional traffic 
needs of the economy constitutes a second handicap to their use. 
Railroads, by contrast, are favored by the vast extent of relatively 
level plains in the occupied portions of Soviet territory. It has thus 
been geography, rther than the laws of historical materialism or 
Marxism-Leninism, 1hat has shaped Soviet choice of carriers and 
Soviet transport evolution. The point is not made tendentiously, 
but only to reinforce common-sense observation. If Soviet experi­
ence had unfolded in a different geographic setting, there is every 
reason to suppose that the Soviet transport sector would have 
adapted itself differently. 

Imitation elsewhere of specific Soviet modal choices would 
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therefore only be appropriate under roughly identical circum­
stances. The thrust of the argument here is that optimum transport 
development policy needs to reflect sensitive evaluation of geo­
graphic and climatic factors. In practice, the analysis of Chapters 2 

and 3 has suggested that Stalin's faith in canals and internal water­
way transport went too far. 

Clearly the precept counseling adaptability to geographic envi­
ronment suggests that countries like Indonesia, Nigeria, and Brazil 
are enabled by their geographic situation to make far greater use 
of water transport than the U.S.S.R. has. As a group of islands, In­
donesia clearly must depend on maritime transport to move heavy 
freight traffic back and forth among its major divisions. The well­
located river systems of Nigeria and Brazil, not subject to freezing 
and relatively free from seasonal flood conditions, would appear 
capable of playing a substantial role in the transport development 
of these economies. Elsewhere in Latin America, plains regions 
clearly favor the use of railroads, though the great barrier of the 
Andes seriously limits the feasibility of transcontinental rail 
connections." Where watr carriers or pipelines cannot serve, rail­
roads have an unchallengeable ability to move mass freight over 
long distances at low cost. Perhaps sharp changes in elevation, as 
in eastern Colombia or western Uganda, are better traversed by 
highway than by railroad, but with mild gradients and adequate 
traffic, the railroad cost advantages are decisive. 

The Impact of National Purposes 

Previous chapters have stressed the influence of Soviet purposes 
on the evolution of the transport sector. A less developed country 
whose national purposes are less focused on heavy industry and 
national defense than were those of the U.S.S.R. after 1928 is not 
likely to imitate Soviet transport policies. If light industry and con­
sumer goods production rank high among national priorities, wide­
spread highway building and use of motor vehicles for prompt 

"For analysis of prospective coastal maritime connections in South America, see 

Robert T. Brown, Transport and the Economic Integration of South America 
(Brookings Institution, 1966). 
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door-to-door service is likely to spring up far more rapidly than it 
has in the Soviet Union. Small-scale producers, receiving and ship­
ping small consignments, generate the kind of traffic that trucks 
can handle more expeditiously than railroads. 

Where modernization of the agricultural sector has high priori­
ty, rural road building must receive far greater attention than it 
has in the U.S.S.R. Farm-to-market connections require an ade­
quate highway system, even if a railroad network handles large in­
terregional ,raffle in agricultural output. The lesson of Soviet inat­
tention to rural roads is precisely that it has hampered the develop­
ment of Soviet agriculture.

In less developed countries with dense populations, if develop­
ment programs are sensitive to popular demands, passenger trans­
portation will make greater claims on transport capacity than it has 
in the Soviet Union. As was noted in Chapter 4, Indian railroads 
face far more serious problems in this respect than have confronted 
Soviet railroads since the early 1930's. In India and elsewhere,
heavy passenger traffic demands are likely to call for substantial 
investment in highways, buses, and urban passenger transport fa­
cilities, as well as in railroad and air passenger traffic capacity.
Even with its relatively low population density and modest rate of 
population growth, the U.S.S.R. has had to devote substantial 
resources to expansion of passenger transport capacity; in many
developing countries, strong demands for passenger service will 
compel relatively greater attention. 

Difficulties of Industrial Relocation 

Another relation between national purposes and economic evo­
lution is illustrated by Soviet experience in seeking to bring outly­
ing regions of the country closer to parity with established centers. 
The absolute gains that have been achieved in previously back­
ward portions of Soviet territory have been very large indeed. At 
the same time, equally massive increments of investment and out­
put have occurred in old settled regions. As a result, the net shift in 
the share of national economic activity attributable to peripheral 
parts of the country has been more modest than early Soviet plans 
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intended. It has also taken far longer to bring about these net shifts 
than theplanner. antichated. 

Two Imssons for other countries are implied by this aspect of So­
viet economic experience. The first is that decisive shifts in the re­
gional structure of economic activity are likely to require decades 

rather than years for their accomplishment. Powerful forces a ,tract 
capital and labor to established centers, which are likely to grow 
even if national policy seeks to prevent it. A strong case can in fact 
be made against deliberate efforts to channel investment toward 
an economy's backward regions, if larger immediate output gains 

will result from placing the resources in established districts. The 

argument is that immediate output gains will cumulatively raise 

the sum total of resources available and that, after a decade or so, 

ample funds will be available to finance the rapid advance of back­

ward regions previously slighted.5 

The slow appearance in the U.S.S.R. of a net regional shift away 

from old centers can perhaps be interpreted as reflecting an im­

plicit recognition by "middle.management" decision makers of the 

inexorable logic contained in this argument. The elements of what 

could be called a "springboard policy," using expanded industrial 

capacity around Moscow, in the eastern Ukraine, and around Len­

ingrad as the basis for a later leap to the east, is perhaps discernible 

in the Soviet record, though it was not clearly articulated at the 

time in contemporary policy discussion. 
A related lesson of Soviet experience is that hopes of reducing 

the relative demands of a developing economy for freight trans­

port service, through fostering regioi.al self-sufficiency and holding 

down the growth of interregional freight traffic, are not likely to be 

realized if the economy's basic resources are widely separated from 
each other. No other country in the world faces the resource dis­

persion problem on quite the Soviet scale, but parhaps the general 

implication for development planners everywhere is that it will be 

hard to prevent development, which links together the previously 

'See Louis Leeber's papers, "Economic Development and Regional Growth," 
in Gary Frounn (ed.), Tranapo Invatment and Loonorn Deeopme (Brook­
ings Institution, 1965), pp. 106-22, and "Regional Allocation of Resources in 
India," in P. N. Rosenstefn-Rodan (ed.), Prcing and Faca Pocke. (M.I.T. Press, 
1964), pp. 18-29. 

http:regioi.al
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separate regions of an economy, from giving rise to more than pro­portionate increases in heavy freight traffic. 

Enlarged Transport Options 

Soviet transport experience has mainly been shaped by policydecisions reached in the late 1920's when transport technologyoffered far fewer modal alternatives than are available today. Ithas been argued at several points that criticism of Soviet policywith the benefit of hindsight is unfair. Decisions reflecting im­peccable evaluation of existing alternatives can nevertheless begradually outmoded as a result of technological progress. The les­son for later decision makers in other places is surely that the fullrange of current transport technological options should be careful­ly examined, and not that earlier experience should be mechanical­ly imitated. Transport planners in developing countries todayshould note a number of such potential departures from previous
Soviet experience.

Modern technology has developed in the direction of facilitatingjoint use of several transport modes, improving the flexibility, di­versity, and capacity for decentralization of a growing economy.The key to joint shipments is the universal container. It is a re­markably flexible transport instrument, capable of being shifted
rapidly from a highway truck to a railroad flatcar, a river barge, the
hold of a cargo ship, or even a large aircraft. Containers can be lift­ed or rolled from one mode to another far more quickly and cheap­ly than cargo handled by older transshipment methods. Lossesfrom pilferage can be greatly reduced with sealed containers, andthey are more easily protected against moisture.
Where intensive use of transport capacity led Soviet authoritiesin the past to concentrate heavily on the railroads, less developedcountries today can make use of modern containers for joint ship­ments relying on several modes if they are available under favor­able conditions. A skeletal rail system can be jointly used withhighway, water, and perhaps air carriers to obtain lower costs andgreater flexibility than could have been attained under earlier

technological conditions. 
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Soviet transport authorities have been prompt to adapt jet air­
craft for civil air passenger and freight applications, and have pro­
vided glamorous summer vacation excursion opportmities with 
hydrofoil passenger ships on the Volga and the Black Sea. In the 
main, however, the Soviet regime has been traditional and conserv­
ative in its transport technology choices. There has even been a 
stubborn faith in the potentialities of canals. Stalin completed the 
Volga-Don Canal in 1952, some 250 years after Peter the Great 
proposed the project. He may have reflected a kind of totalitarian 
time-lag at work. Political leaders driving to catch up with rival in­
dustrial nations seem to imitate the technological history of their 
predecessors. It isperhaps a political form of the biological princi­
ple that ontogeny repeats phylogeny. 

Developments since World War II in the technology of river 
transport provide another instance of transport options open to less 
developed countries with good internal waterways. The pushing of 
numerous barges cabled together has proved to be far cheaper 
than earlier methods, greatly facilitating the low-cost movement of 
materials like sand and gravel, crude oil, and coal. Diesel pushers 
are now employed in the U.S.S.R., but as we have seen, a number 
of unfortunate geographic disabilities have impaired their effec­
tiveness. Soviet experience confirms, on the other hand, the great 
effectiveness of pipelines for the large-scale movement of petro­
leum and natural gas, already amply demonstrated in North Amer­
ica, the Middle East, and Europe. 

The immense transport contribution that can be made by trucks, 
buses, and passenger cars toward the rapid and flexible movement 
of people and goods is clearly more evident today than it was forty 
years ago when basic Soviet transport decisions were being made. 
The Soviet Union developed its own motor vehicle industry as 
quickly as seemed feasible, but is only now entering the automo­
bile age in earnest. Does modem technology add decisively to the 
advantages of road transport by comparison with rail, water, or 
pipeline carriage? In many cases it probably does. If promising but 
limited resources are being developed on a modest scale, for exam­
ple, trucks using temporary roads may be substantialy more eco­
nomical than rail transport which will be left stranded after a few 
years. Small ore deposits, gravel pits, or limited timber stands ex­
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emplify this Itnd of situation. Feeder roads in place of branch rail 
lines with very light traffic may show decisive cost advantages 
now, especially with modem road building methods and with the 
use of containers. 

The drift oi modem technology suggests still another lesson that
is obliquely related to Soviet experience. Over the last century, a 
number of major technological trends have acted to reduce the 
tons of raw material input that must be shipped per unit (in value
terms) of final output. Fuel consumption has grown more efficient.
Construction materials are stronger and lighter. Products of field 
and forest are more fully consumed. A hundred years ago, or even
fifty years ago, mass movement of heavy freight traffic was clearly 
an essential element of industrial growth. Soviet authorities greatly
expanded their coal-using heavy industrial base, drawing on wide­
ly separated coal and ore deposits, following this tradition. Now,
however, the shift from coal to oil and gas as fuels, the substitution 
of electric power transmission for coal movements, the greater use 
of agglomeration and beneficiation of ores, the on-site processing
of timber, and similar developments in other industrial sectors per­
mit the Soviet economy to lighten its relative demands on the 
transport sector. Of course the immense traffic capabilities that So­
viet railroads have developed will not stand idle in the future. 
Economies in input use will permit larger final output. The lesson 
for other countries, and particular!y for transport planners in less 
developed countries, is that a judicious combination of modem
technological methods for fuel and primary input processing, com­
bined with Soviet railroad operating methods, holds the prospect
of doubly substantial savings in resources that might otherwise be 
channeled into expansion of transport capital plant and equip­
ment. 

Lessons for Highly Developed Economies 

Though the lessons of Soviet transport experience relate mainly
to the problems of less developed countries, the record we have
been examining has a number of interesting implications for highly
developed economies. They too shouid be conscious of the close 
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connection between national purposes and an appropriate set of 

transport policies. Soviet experience shows how, under unique cir­
contribute impressively tocumstances, the transport sector can 

rapid industrial growth. In the framework of Soviet economic ge­

ogrphy and Bolshevik economic policy, Soviet railroads have 

proved admirably fitted for carrying huge volumes of coal, iron 

ore, petroleum, timber, and the other basic raw materials needed 

by heavy industry, itself concentrated in a handful of major cen­

ters. Transport capacity expansion has been held down and the in­

vestment resources thereby released have been available for other 

uses. It has been argued above, however, that this Soviet solution 

has developed in response to distinctively Soviet purposes, which 

are not likely to be relevant to the situation of other developed 

economies.
 
In a consumer-oriented economy, producing a widely diversified
 

range of final goods and services, with a geographically decentral­

ized pattern of industrial location, the Soviet approach to transport 

economizing would prove to be a substantial handicap. Where 

shipments on a relatively small scale must be moved promptly 

among a large number of decentralized shipping and receiving 

points, the distinctive features of Soviet railroading cease to be ad­

vantsgeous. The high degree of track occupancy and relatively 

continuous use of rolling stock that keeps Soviet rail costs low 

would be far harder to achieve. Its costs would probably outweigh 

its benefits. 
Frugality in providing transport se!-rices limits the options open 

to shippers, receivers, and travelers. The carriers themselves are 

able to concentrate freight traffic on main routes, schedule traffic 

in ways that promote their internal efficiency, andmovements 
confine themselves to the forms of service that permit high degrees 

of equipment utilization. This Soviet approach clearly lays costs on 

transport users, however, and in an economy where these costs are 

important, the Soviet approach is not likely to have great appeal. 

Public convenience isgreatly facilitated by ample transport capac­

ity, in pursuit of both convenience and efficiency. 
Soviet transport authorities are justly proud of their achieve­

ments. They are also convinced that state ownership of all the 

major transport modes gives the U.S.S.R. an inherent advantage in 
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achieving intermodal cooperation within a unified transport sys­tem. The record indicates, to me at least, a different conclusion.Comparison of Soviet transport experience in intermodal coopera.tion with developments in the United States and Europe suggeststhat technology, not "state ownership," is proving to be the key toprogress in this sphere. Containerization of freight shipments isnow stimulating a rapid expansion of joint shipments involvingtwo or more modes. Transshipment costs are reduced, deliverytimes are speeded up, pilferage and damage costs are lowered, andintermodal paper work is facilitated tLrough the use of contain­ers. Though containers have been used in the U.S.S.R. since themiddle 193 0's on a small scale, recent developments in NorthAmerica and Western Europe have gone far beyond Soviet attain­
ments. 

Similarly, intermodal difficulties in keeping track of joint ship­ments, allocating traffic revenues, coordinating schedules, andotherwise arranging for prompt and flexible service reflect "depart­mental barriers" in the Soviet Union, fully comparabledifficulties caused by intermodal rivalry in a 
to the 

market economy.Here, too, technological progress in information processing, tele­communications, etc., has contributed effectively to intermodalcoop zration in the West, to a greater extent than in the U.S.S.R.Currcat plans suggest that the Soviet Union will rapidly catch upin the use of these devices, but it is hard to see that state ownershipby itself makes any additional contribution.
Now that the Soviet Union has joined the ranks of the developedeconomies, there may be some lessons for its present and futurepolicies that arise out of its own past transport experience. Whatcan the U.S.S.R. itself learn from this record? Three inferenceswould appear to flow from the evidence and arguments of thisstudy. The first is that past neglect of transport hurt the Soviet ag­ricultural sector, and that its healthy development now will requiresubstantial rural road building and other investments to improverural transport conditions. The second is that the new, more diver­sified, and more consumer-oriented policies of the regime will makeit necessary to raise the transport sector's share of national invest­ment outlays, especially by comparison with the stringency of thelast decade or so. Finally, Soviet difficulties in dealing with the pas­



138 SOVIET TRANSPORT EXPERIENCE 

senger automobile, and current Soviet intentions for enlarging its 
role, indicate a lack of appreciation for the complexities and dan­
gers that modem urban society confronts in this area. One might 
well hope that new answers will emerge from Soviet approaches; 
as yet, the challenge remains to be met. 



APPENDIX A 

Regional Data for Soviet Industrial 
Investment and Output, 1928-34 

This appendix presents the absolute data that underlie the 
regional discussion in Chapter 2. Sources, coverage problems, and ad­
justments are discussed. Analysis is confined to the six-year period
1928-34 chiefly because of serious difficulties in adjusting for changes in 
Soviet regional boundaries. With substantial additional work, it should 
be possible to extend the analysis from 1934 to 1937, 1940, and even the 
postwar ern,. 

Soviet statistics for the industrial sector in this period are relatively
abundant, though they involve serious problems of coverage and 
definition. For present purposes, use is made of ruble data in the first 
Five Year Plan and in a 1936 statistical handbook. The first Five Year 
Plan gives base year actual figures for 1927/28 and terminal-year tar­
gets for 1932/33, covering both industrial fixed assets and gross in­
dustrial output in each of 27 regions. By 1934, regional subdivisions had
been considerably reorganized, but it has proved possible to match new 
regions with old, especially since regions are here grouped into twelve 
large areas. 

The base year values are in nbles 'at 1926/27 prices." Plan targets
for 1932/33 are similarly presented in rubles at "1926/27 prices." In com­
paring actual with intended results, data for 1934, purportedly in the 
same '1926/27 prices," are employed. Adjustments of the gross output
series proved both necessary and possible; the fixed asset series, how­
ever, stands as taken from the sources. 

The national total for industrial fixed assets was put, in the first Five
Year Plan, at 10,706 million rubles as of October 1, 1928, using "1926/27
prices." The coverage is stated as: "basic funds of state industry planned
by VSNKH, at full replacement costs." A smaller total of 7,081 million 
rubles shows their 'real value taking account of depreciation," and both 
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seiles are shown for each region on October 1,1928 and as projected for 
October1, 1933. The text of the first plan properly focuses attention on 
the smaller, depreciated asset series. However, the regionally subdivid­
ed industrial asset data in the 1936 handbook appear to involve the larg­
er coverage. The coverage is stated as: "productive basic funds for large­
scale industry on January 1, 1935," and the national total of 35,391 mil­
lion rubles is shown as part of a continuous annual series from 1928 
through 1934 with a figure for the end of 1928 of 10,262 million rubles. 
On this slender evidence, I assume that no drastic revaluations have 
influenced this asset series. 

The !927/28 data and 1032/33 targets in the first Five Year Plan for 
gross industrial production are presented with the same institutional 
coverage as the fixed asset series. The national total for 1927/28 is given 
as 11,244 million rubles. However, the 1936 statistical handbook pre­
sents a continuous annual series for cale.idar years 1928 through 1934 in 
which the 1928 figure is 16,860 million rubles at "1926/27 prices.* Clear­
ly the 1936 handbook estimate involves either an extension of coverage 
to enterprises not covered in the first plan figures, or a substantial up­
ward revaluation of the base period data. In either case the effect is to 
show a lower rate of growth in industrial output than would be implied 
by comparing the 193 handbooks figures for 1934 with the first plan's 
figure for 1928. To compare the actual 1934 regional output figures with 
the targets for 1933 in the first Five Year Plan, I have reduced the report­
ed 1934 data through multiplying them by 0.6669, the ratio between 
11,244 and 16,800, after making two other adjustments. 

One small adjustment is required for coal production, the value of 
which in 1934 was about 2 percent of total industrial output. As Nancy 
Nimitz has shown, output from new mines came to be valued at increas­
ingly higher prices after 1932 and the resulting distortion differed 
among regions. Without changing the national ruble total for 1934 coal 
output, I have applied her adjustments' to revalue certain regional oui­
put figures as follows: 

Net Change 
Region (Thousands of rubles) 

Southwest European Russia 22,161 
Central Industrial Region -25,ss0 
North Casuus 2,194 
Trinscaucsus 1,326 
Ural Region - 4,44 
Kasakhltan and Central Asia -20,199 
Siberis and Soviet Far East 24,784 

"See Nancy Nimitz, A Dolwlrnde of Sovid Coal Output, 1927/28-1937 (RM­
1042; RAND Corp., 1963), pp. 30-31 and 57. 
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TAMIA A-i. Sovis Indu rialCapital ftok and Output, by tegion, 1928,
Plan 1938, and Adua 1984' 
(In miions of 19N6/7 rubles) 

l'itidValue, 1M8 Planned Value. 18 Actual Value. 1s4 
Regon capital C tp c apital Ou p t c apital O t ust Output Output Stot Output 

Leningrad Oblast 1,191 1,40 1,870 8,440 8,867 4,866West European Russia 259 299 608 911 965 1,111
Southwest European


Ruuuia 
 2,770 2,172 6,848 5,70 7,983 6,590
Central Industrial
 

Region 
 8,236 4,45 5,235 11,262 8,780 11,236
Central Black Earth
 

Region 
 195 2f0 564 533 872. 669North Caucus 574 551 1,8 1,52 1,786 1,628Tranfcaucaaum 1,167 607 1,885 1,434 1,867 1,488
North European
 

Russia 
 155 217 584 758 845Volga Valley 332 400 
844 

1,089 1,128 2,072 1,985
Ural Region 445 404 2,187 1,522 3,163 1,618
 
Kazkhstan and
 

Central Asia 223 350 
 980 1,054 1,090 930

Siberia and Soviet
 

Far East 
 179 153 
 1,073 784 2,251 1,457 

Total U.S.S.R. 10,706 11,244 23,701 30,089 35,591 84,422 

'Compiled from data for 17 ragonein Gooplan SSSR, Piniildiipid sao-iawkmiaiwamuoagtdrdi a888R (Sd ed.: 1960). VOL. S,pp. 5896. and for 41 reaglan in T-tand'ano Upravlecia Narodnogo-Kldais.VMolso U-deta. Sofrmijil lhekosAvoitW', 8SSR (15e), pp. 87-58. Place of publicatioa of aI RumlanlanagUe tithe isMoScow. unle. othaWge noted. 

The output of machinery, accounting in 1934 for some 20 percent oftotal gross industrial output, is here adjusted on the basis of Moorsteen'scareful works His price index for 1934, using fixed weights of 1927/28,shows a modest decline from the initial 1927-28 level, reflecting produc­tion cost decreases in the categories of machinery whose output hadgrown very rapidly. Fortunately the 1936 handbook subdivides its 1934regional output figures by product category. I have multiplied the ma­chinery ruble figures by 1.0769, the ratio of 70 to 65, Moorsteen's 1928
and 1934 index numbers with 1937 equal to 100.In the case of petroleum, as of coal, the ratio of 1934 to 1928 output inruble terms was so close to the ratio of 1934 to 1928 output in metric tons 

'See Richard Moorsteen, Prdm and Production of Machinery i the Soviet 
Union (Harvard University Press, 1962), p. 72. 
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as to indicate no major prie changes. According to the 1906 statistical 
handbook, the ruble value of the petroleum industr/s 1932 output was 
96 percent greater than its 1928 value, while its physical output in metric 
tons rose III percent for petroleum alone, and 118 percent for petro­
leum and natural gas together. After 1932, however, prices of refined pe­
troleum products were sharply raised through the imposition of steep 
turnover taxes. In comparing 1934 with 1928, I suggest that the unad­
justed 1934 ruble data will not convey a distorted impression. 

For the period we are considering, official industrial prices remain al­
most unchanged, according to a careful independent reconstruction. 
"'herise in Soviet basic industrial prices for the entire period 1928-1950 
occurred almost entirely in the period 1933-41 and in the year 1949. 
Prior to 1933, prices actually tended to decline, but only to a very lim­
ited extent .... The price increase between 1933 and 1941 is in gc-d part 
attributable to a major price reform which the government instituted in 
the spring of 1936... we have been referring to our over-all indexes in-

TABnz A-2. Discrepancietin Soviet Regional Fired CapitalIncrements, 
1918-Plan19& and 1928-Aocual 1984, 

Millions of 196/17 Rubles Discrepancy 
Percentage in 

Planned Actual Excess Exem PercentageRCIon 

198-83 198-34 Share 

Leningrad Oblast 679 2,676 1,7 194 +5.61 
West European Russia 849 676 $87 94 +0.05 

Southwest European 
Russia 8,575 5,118 1,640 46 -6.87 

Central Industrial 
Region I,99 5,544 8,545 177 +7.08 

Central Black Earth 
Region $69 677 806 8, -0.10 

North Caucasus 7 1,161 488 59 -0.90 
Transo s 688 700 84 5 -. 1 

North European Russia 449 710 61 s -0.58 

V0i1 Valley 707 1,740 1,068 146 +1.61 
Ural Region 1,841 1,718 876 48 -. 16 
Kazakhstan and 

Central Asia 797 797 0 8 -1.44 

Siberis and Soviet 
Far East 894 1,072 1,178 18 +1.51 

Total U.S.S.R. 11,995 9A,685 11,690 90 0 

68- rc:TsdAA-i. 



143 APPENDIX A 
TAUvL A-3. D4aweie in sovid Reomn Grov owp wommi., 
192 8-Plan 1938 and 1928-A dual 1984a 

Millions of 192/27 Rubles Discrepancy
Region Planned Actual Perotar inPRnom PerontW

1928-38 19284 Ecss Ee xces ,,entg 
199"" ammSha meLeningrad Oblast 2,082 3,458 1,426 70 +4.14West European Rusk 612 812 t0 38 +0.25

Southwest European
Rua 8,531 4,418 887 Is +0.82 

Central Industrial 
Region 6,799 6,773 -26 -0.4 -6.86

Central Black Earth
 
Region 
 sis 449 136 43 +0.08North Caucasus 1,011 1,077 66 7 -0.71Transcaucasus 8M7 881 54 7 -0.59North European Russia 841 627 86 16 -0.17Volga Valley 726 1,58 859 118 +2.99Ural Region 
 1,118 1,214 96 
 9 -0.69
 

Kazakhstan and 
Central Asia 704 580 -128 -18 -1.24

Siberia and Soviet
 
Far East 
 631 I,S0 673 107 +2.28 

Total U.S.S.R. 18,845 28,178 4,&8 23 0 

Soune: TIs A-i. 

clusive of petroleum products. Exclusive of oil, basic industrial prices

are nearly stable from 1928 to 1935... .3
 

It may some day be possible to reconstruct these regional data for
both industrial assets and industrial output using 1934 weights instead
of 1928 weights. The change In weights would surely influence the ex­tent and pattern of regional shifts over this period, though it is hard, apriori, to predict the direction of the alterations. Meanwhile, the avail­
able data, using base period weights, are instructive, especially since weare comparing plans necessarily made in terms of base period weightswith results actually achieved. The absolute data are presented in TableA-1. Derived figures, comparing planned changes with actual develop­ments and calculating various discrepancies, are presented in Tables A­

'See Abram Bergson, Roman Bemau, and Lynn Turgeon, "Prices of Basic In­dustrial Products in the U.S.S.R., 1938-50," Joumal of PoliticalEconomy, Vol. 64
(August 195), pp. 325-26. 
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TAB~m A.4. Diuuepanwein Soviet CapiWa and Output RaubS, by Region, 
Pm 198 and Actual 19*46 

Perceatsge 
Eias.of 

Actual Minus Pla ned 
P mreentau8km 

Percentage 
Eam of 

Region Actual Over 
l'anned Fixed Groin 

Actual Over 
Plnned 

ICORb capital Output ACOR" 

Lenlupad Oblst 
Wet European Ruinia 
Southwest European Rusia 
Centra Industrial Region 
Ceantral Blak ErthRegion 
North Caucasus 
TrmAuWNUM 

1ss 
46 
17 

18 
28 
so 

-

+8.06 
+0.07 
-4.30 
+2.72 
+0.08 
-0.59 
-%.47 

+2.71 
+0.21 
+0.20 
-4.79 
+0.17 
-0.47 
-0.45 

46 
3 
9 

70 
3 

39 
-2 

North Europem Russia 
voipV ley 
Ural Region 
Kesmkhstan and Central Asia 

86 
is 
86 
30 

-0.07 
+1.47 
-0.71 
-1.17 

-0.07 
+2.02 
-0.86 
-0.80 

so 
is 
so 
21 

Siberaand Soviet Far Eat i +1.98 +1.68 1t 

Total USS.R. 55 - - so 

mea Ta---led s. Chap. I. 
b iwemOm J.oautWt ado. 
*Awwes ta0Wd-t ro. 

2, A-3, and A-4. These an the data that underlie Tables 1-3, Figures 
3 and 4, and the associated discussion InChaPter . 
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A Historical Soviet Railroad 
Production Function 

BY HOLLAND AND HELEN M. HUNTER* 

Since 1928, Soviet railroads have greatly increased their out.put of services, both freight and passenger. The increases have been ob­tained through a large variety of measures, and it is important in under­standing the Soviet record to estimate the relative contribution made byeach of the major factors involved. This is the purpose of the present ap­
pendix. 

The reader familiar with current Western econometric literature onproduction functions will recognize that the usual approach to industryproduction functions' is not followed here. A cross-section approach isnot possible because most of the systematic data on Soviet railroads arepublished only on a national basis. The profit-maximizing or cost-mini­mizing assumptions that permit the use of inpu' prices or factor sharesfor estimating purposes do not fit the Soviet institutional framework.
Thus the pioneer work on railroad production and cost functions byBorts, Klein, and Meyer et al. cannot be drawn on.2 

* Helen M. Hunter is Lecturer in Economics at Sv',rthmore College.'See the thorough review article by A. A. Walters, "Production and Cost Func­
tions," Econometrica,Vol. 31, No. 1-2 (January-April 1963), pp. 1-66, Includingan extensive bibliography. The monograph by Marc Nerlove, Ertimatgonandiden­tfwaction of Cobb-Dougks ProductionFunctions (Rand-McNally, 1965), provides 
an analytic survey.ISee George H. Borts, "Production Relations in the Railway Industry," Econ­ometrica, Vol. 20, No. I (January 1952), pp. 71-79; "Increasing Returns in theRailway Industry," 1ounml of PoliticalEconomy, Vol. 62, No. 4 (August 1954),pp. 316-33; "The Estimation of Rail Cost Functions," Econometrica,Vol. 28, No.1 (January 1980), pp. 108-31; Lawrence R. Klein, A Textbook of Econometrics(Row, Peterson, 1953), pp.22636; and John R. Meyer et al., The Economic ofCompeition in the Transportation Industres (Harvard University Press, 1964),especially Appendices B and C, pp. 277-347. 
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The search for a feasible approach led up some false, or at least unin­
fonnative, paths. The At involved attempts to attach "augmenting fac­
tors"to individual railroad inputs, in imitation of the Solow-Denion ap­
proach to an aggregate production function, to see if the quality gains 
that came with technological progress could be divided up and assigned 
to the major inputs. The second involved attempts to measure the sepa­
rate contributions of railroad motive power, rolling stoedrr , . t;,iacili­
ties in producing freight traffic output. Neith.w - :..,ved to be 
manageable with the Soviet data available. I. T ,, Ihe introduction 
of a utilization measure as a separate variable did yield significant and 
interpretable results. After brief discussion of the analytic difficulties 
confronted, these results are presented below. 

An initial problem arose in selecting the units in which to measure 
outputs and inputs. In railroading, both are very diverse. Ordinarily 
economists would seek to aggregate the various inputs and outputs 
under a few major heads and use their money values as a common de­
nomintor. In a market economy, given several fairly plausible assump­
tions, there is a theoretical rationale for this procedure. Essentially it 
argues that marginal rates of substitution between pairs of inputs on a 
physical production surface can be approximated by ratios between the 
prices of these inputs, since the ratios in which inputs are used will 
be such as to minimize the cost of producing a given output. But in So­
viet experience, the choice of input combinations has not depended on 
their prices, and the prices assigned to factors of production have been 
somewhat arbitrary. This suggests, therefore, that physical measures of 
Soviet railroad relationships may be more meaningful than the usual 
money measures. At the same time we should remind ourselves that 
highly aggregated physical composites are still very heterogeneous and 
therefore subject to index-number difficulties. Moreover, it will be 
shown in due course that a series assembled from Soviet ruble data on 
railroad total fixed assets seems to record the contribution of railroad 
capital in much the same way that a physical measure does. 

The services produced by railroads take the form mainly of passenger­
miles and freight ton-miles. Here the focus is on freight traffic as being
fundamental in economic development, though the influence of passen­
ger traffic is bilcfly examined. Output measured in metric ton-kilometers 
of freight carried per time period has the dimensions of weight, distance, 
and speed; they should ideally be separately measured, since users of 
freight service are not in general willing to exchange tons for kilometers, 
say, or distance for speed. At present, however, statistical decomposition 
of these traffic dimensions does not seem possible. 
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A related difficulty arises because, assuming demand in excess of

supply as has generally been true in the U.S.S.R., an increase in the 
speed Of movement permits an increase in the annual total of ton-kilo. 
meters carried. Ton-kilometers per year, divided by (365 times 24),
equals ton-kilometers per hour. With higher speeds, the weight and/or
distance carried can be raised. Thus higher speed, a qualitative Im. 
provement in railroad service from the customer's point of view, shows 
up quantitatively as an increase in traffic output.

There are major dimensional dilemmas relating to the measurement 
of inputs. The services of both locomotives and freight cars can be mea­
sured in flow terms as well as stock terms; that is,annual locomotive-kil­
ometers run in freight service and annual freight car-kilometers run can 
be used as alternatives to the number of locomotives and cars owned or 
in active service. And where output is clearly a flow of services, it would 
seem logical that inputs, too, should be measured as flows. A difficulty
arises, however, because freight ton-kilometers, train-kilometers, loco­
motive-kilometers, and car-kilometers all move very closely together.
The quotient of annual net ton-kilometers of freight carried over annual 
freight car-kilometers run, for example, is simply the average net load 
per car (loaded only or loaded-plus-empty, depending on which series is
used in the denominator). These ratios (tons per car, tons per train, cars 
per train, etc.) change rather slowly and steadily on a large railroad sys­
tem. Thus if the services of railroad capital equipment are measured in 
flow terms with a distance dimension, and the measure of railroad out­
put contains this same distance dimension, very nearly the same thing 
appears on both sides of the equation, and distance run cannot "explain* 
distance run. 

However, If railroad capital inputs are measured in stock form, there 
will still be difficulties, because as Klein points out: "For the stock vari­
ables to be meaningful input factors, we implicitly assume a constant 
rate of capacity utilization." s Since it isclear that the rate of capital utili­
zation on Soviet railroads has changed substantially, the use of a stock 
measure for railroad capital by itself it not likely to be adequate. For 
this reason, explicit measures of capital utilization should be introduced 
in an attempt to measure the separate influence of this variable. The 
railroad industry is unusual in generating direct physical measures of 
the intensity of equipment use. It is worth noting that combining the 
stock of an input and the rate at which it is used in a logarithmic equa­
tion (in which the independent variables are multiplied together) has 

'See Lawrence R.Kein,An Introductionto Econometric. (Prentce-HaU, 1962), 
p.85. 
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the effect of decomposing the flow of input services into two parts: the 
stock and its rate of use. Total car-kilometers run annually by a given 
stock of freight cars, for example, are equivalent to the product of the 
car stock multiplied by the annual car-kilometers traveled by the aver­
age car. The latter isa measure of the rate of utilization of freight cars. It 
will be seen below that in the Soviet case these two components of the 
flow of car services both changed markedly and importantly, in different 
ways in different years. 

The motivation ior attempting to distinguish the separate contribu­
tions of motive power, rolling stock, and line facilities to Soviet railroad 
expansion lies in the potential lessons for others concerned with raising 
the capacity of a railroad system in the process of economic develop­
ment. Investment could be channeled toward each form of capital plant 
and equipment in proportion to its effectiveness in raising freght traffic 
output. Though these three types of railroad capital operate joinly rath­
er than singly, the question of optimum proportions is important. Unfor­
tunately, however, statistical difficulties had the effect of masking the 
separate roles of these inputs, and recourse was therefore had to two 
other ways of measuring the services of total railroad' capital. 

The measurement of "technological progress" causes additional com­
plications. To a considerable extent, increases in a utilization variable 
are likely to reflect technological progress. One can, for example, run 
more trains per day on a given stretch of track if the signaling system is 
improved. Thus the utilization variable will reflect, in part, quality im­
provements in the capital stock. It will also, however, reflect improve­
ments in efficiency of management, the morale of the labor force, or 
helpful changes in the composition of the work being performed. One 
separate way to estimate technological change is to introduce a trend 
factor, a variable consisting simply of the number of years elapsed since 
the initial year. A positive coefficient for such a trend variable would 
suggest that there has been some systematic increase in output over and 
above what can be accounted for by quantitative input increases and 
more intensive factor utilization. 

Statistical production functions traditionally employ a small number 
of independent variables in an attempt to account for changes in output 
as the dependent variable. A linear equation is ur-:ally fitted to the log­
arithms of the independent variables. This implic. that the causal rela­
tionship is multiplicative rather than additive, that output is the weight­
ed product of the causal variables, instead of their weighted sum. The 
weights are the estimated coefficients of the variables, and when the 
equation is written in nonlogarithmlc form, the weights appear as expo­
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nents. Where the individual exponents have values less than one, the in­
dividual inputs vtil display diminishing returns, while if the sum of the 
exponents exceeds one, the process as a whole will display increasing re­
turns to scale. Such a form seems appropriate to railroading. 

When one shifts from these methodological issues to the actual data, it 
turns out that Soviet sources contain a good deal of usable information 
(a detailed account of its compilation is provided in Table D-6, Appen­
dix D). However, while the output and labor force data are directly 
available, and the trackage series contains only a small element of esti­
mation, the locomotive and freight car series had to be derived through 
a number of indirect steps (explained in Table D-6, Appendix D). Pos­
sible error is thus introduced, as well as artificial smoothing which weak­
ens the regression approach. Figures are assembled for the thirteen pre­
war years from 1928 through 1940 and for fourteen postwar years from 
1950 through 1963. 

The following checklist shows the variables that were tried out in this 
investigation, the symbols assigned to them, and their precise dimen­
sions: 

O=output of freight traffic, measured in metric ton-kilometers 
("operating" rather than "tariff"). 

'= estimated output. 
P=passenger traffic, measured in passenger-kilometers of suburban 

and long-distance carriage. 
M-motive power input, measured either as the annual total of 

principal locomotive-kilometers run in freight service or as the 
aggregate metric tons of tractive effort available in the Soviet 
freight locomotive stock. 

C=freight car input, measured either as the annual total of freight 
car-kilometers run in freight service, both empty and loaded, 
or as the aggregate metric tons of carrying capacity in the 
Soviet freight car fleet. 

T=total trackage of railway line, measured in kilometers, including 
first main track (route mileage), second tracks, and all addi­
tional track operated by the railroads, but excluding non­
common-carrier trackage. 

L= the average annual number of men and women in the "operat­
ing" portion of the railroad labor force, that is, exluding workers 
engaged in construction, capital repairs, loading-and-unloading, 
and a few other nonoperating occupations. Manhour data are 
not available. 
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A(t) -a trend term recording the average annual percentage rate of 
growth in traffic output that is not accounted for by other 
independent variables. 

TK-annual freight train-kilometers per route-kilometer, a use-factor 
variable reflecting the average intensity with which line facili­
ties are used in each year. 

CE-average freight car-kilometers per active car-day, an alterna­
tive use-factor variable reflecting the average intensity with 
which rolling stock is used in each year. 

K-railroad fixed assets, measured in rubles, roughly adjusted to a 
constant price level. 

Other variables, such as fuel input or a separate series for activity in 
classification and marshaling yards, might well be studied, but as less 
information on them is available and as the small number of observa­
tions limits the number of variables that can be significantly considered, 
no other variables were tested. 

Experiment demonstrated, in fact, that not all these variables could 
be simultaneously employed, because of excessive multicollinearity 
among the three series for capital plant and equipment when used along 
with railroad labor to explain freight traffic output. Table B-1 shows the 
simple correlation coefficients that were obtained by regressing stock 
measures of Soviet railroad motive power, freight cars, total track, and 
operating labor on railroad freight ton-kilometers. When data are as 
closely correlated as these are, the estimation of the separate influence 
of individual inputs becomes extremely difficult As one would expect, 
the use of flow measures for motive power and car input leads to simple 
correlation coefficients that are scarcely different from one. 

The individual coefficients in a multiple regression equation show the 

TABLE B-I. Simple Correlation Coeffiients Among Stock Measures of 
Soviet RailroadMotive Power,FreightCars, Total Track, OperatingLabor, 
and Traffic Output, 1928-40 and1950-63 

Stock Motive Freight Total Operating Traffic 
Measure Power Cam Track Labor Output 

Motive power 1.000 -... 

Freight cam 0.985 1.000 - - -

Total track 0.991 0.988 1.000 - -

Operating labor 0.998 0.977 0.968 1.000 -
Traffic output 0.986 0.996 0.962 0.975 1.000 
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isolated effect of each variable on the dependent variable, after the 
effect of the other independent variables has been accounted for. 
Though the combined influence of all variables together may still be ac­
curately predicted in cases like this, the individual variables are too 
closely interrelated to permit their individual impacts to be revealed. 

Under these conditions, a possible remedy may be to use one of the 
closely related variables as a proxy to represent the group: in the present 
case, to use one of the three railroad plant and equipment series to rep­
resert all railroad capital. Sttistical experiment showed that the stock 
of freight cars, when combined with railroad labor and a utilization 
measure as explanatory variables, gave meaningful results. Neither mo­
tive power nor total track yielded reasonable or significant statistical 
outcomes; they were therefore abandoned. At the same time a Soviet se­
ries for the ruble value of all railroad capital was retained as an aggre­
gate measure of the capital stock, since it appeaied to explain the role of 
capital in much the same way that the freight car series did. 

In sum, the results presented below relate the freight traffic growth 
that has been achieved by Soviet railroads to four major explanatory 
variables: railroad capital (measured either in money or in physical 
form), the rate of capital utilization (measured in one of two ways), the 
input of railroad labor, and a trend factor intended to reflect "technolog­
ical progress." 

Results with Aggregate Ruble CapitalStock Measures 

Estimates and residuals of a traditional production function fitted by
least squares to the logarithms of absolute values for railroad fixed as­
sets, measured in rubles, and the railroad labor force are shown in Fig­
ure B-1. The equation is as follows: 

inO' = -3.94 + 1.03 InK + 0.92 InL (1)
(1.3) (0.11) (0.9S) 
R = 0.995 S = 0.096 

The figures shown in parentheses are -he standard errors of the 
coefficients-a measure of their expected variability from sample to sam­
ple. These standard errors are not directly a part of the estimating equa­
tion, but if the coefficients above them are more than two or three times 
as large, a nonaccidental relationship is indicated. R is the coefficient of 
multiple correlation. It is the square root of the ratio between the varia­
tion in output over time that can be attributed (according to this equa­
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tion) to the independent variables, and the total variation in output. 
That is, it represents the proportion of t "alvariation in output (0 )"ex­
plained" by the equation. S is the stay .ard error of estimate, a kind of 
average of the residuals (the differer' e between actual and estimated 
output). 

In nonlogarithmic form, this equation would be 

0' --O.19O.L °.#	 (la 

The sum of the cocfficients of capital and labor is almost equal to 2, 
indicating strong increasing returns to scale in railroad freight traffic 
production. Equal proportionate increases in both inputs have histori­
cally produced almost twice as large a proportionate increase in output. 

All of the coefficients of the equation are significant, in the sense that 
they are too large to be the result of random association of variables. 
The equation thus supports the common-sense assumption that changes 
in railroad traffic output have been systematically related to changes in 
labor input and the services of railroad capital. 

It should be noted that, because the relationship assumed here is mul­
tiplicative rather than additive, logarithms of the estimates and residuals 
are graphed in Figure B-1 instead of absolute values. It is difficult for 
the eye to comprehend multiplicative relationships graphically, but in 
using logarithms the process of multiplication becomes additive and it 
is relatively easy to see how the logarithmic changes in the independent 
variables add up to the total change in the dependent variable. The 
reader should remember, however, that what look like equal absolute 
changes are really equal relative changes. 

Comparing the residuals graphed in Figure B-1 with those obtained 
from the following equations shows that the year-by-year estimates de­
rived from equation (1) are a poor fit. They differ much more substan­
tially from actual output (as we shall see) than do estimates obtained 
from equations (2) through (6). This is probably because no term is in­
cluded here to represent the rate of utilization of the capital stock. In 
equation (2) such a term has been added to the value of capital stock 
and labor. Figure B-2 shows the results. 

InO' = -8.45 + 0.61in K+ 0.6 InL+ 0.92 InTK (2) 
(0.6) 	 (0.05) (0.09) (0.08) 

R=0.999 S=0.036 

The meanings of K and L are the same as in equation (1). TK is a 
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measure of the intensity with which the railroad network is being used,specifically, total annual freight train-kilometers divided by the averageroute length of the network that year. Again the coefficients sum tomore than one, indicating increasing returns to scale. This formulation
gives a much better fit than equation (1), as can be seen from the smallerresiduals. The time pattern of the residuals is similar in all the equations
presented here: its probable meaning is discussed below.

Increases in the rate of network utilization seem to have played amajor role in increasing traffic output after 1934 and again after 1955. In­creases in the stock of capital seem to have contributed fairly steadilythroughout the period. Labor increases seem to have been important inthe early 1930's, but not since then. Aconstant labor force since the early1950's has evidently been able to produce a steadily growing volume oftraffic output using a growing and more efficient capital stock. These same conclusions are supported by equations (3), (5), and (6).
Another possible measure of capital utilization focuses on the use offreight cars, measured as car-kilometers per car-day. This is the annualtotal of freight car-kilometers run, divided by the average daily numberof freight cars in active service. In equation (3) this utilization variable

takes the place of TK in equation (2). 

In 0' = -. 34 +0.551nK.'-0.71nL+1.1 In CK (3)
(0.81) (0.09) (( .1) (0.15) 

R = 0.998 S = 4.055 

The estimates made from this equation are very similar to those fromequation (2), except that the residuals are lager. The reason for this isnot obvious, since the estimated effects of netwurk utilization and carutilization look much alike. Perhaps network use reflects more accurate­ly than car use the contribution of all the forms of railroad plant and
equipment taken together. 

Results Using FreightCarsto Represent Total RailroadCapital 
It was explained above that freight car capacity seems to be the bestvariable to use to represent a physical measure of the railroad capitalstock. Its use permits one interesting variation on the usual productionfunction. This is shown in equation (4). Here, output has been ex­pressed as a function of the flow of capital services (that is, total car kil­ometers run per year, indicated by CF) together with labor. 
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In O' - -0.16 + 1.04 In Cr + 0.S4 In L (4) 

(0.22) (0.01) (0.04) 
R = 0.9 S = 0.014 

As Figure B-3 shows, this equation gives the best fit, that is, the lowest
residuals, of any of the equations presented here, but it does not follow 
that this is the most meaningful or useful formulation. The close fit and
high correlation actually reflect the dimensional similarity between car­
kilometers and ton-llometers (the measure used for railroad freight
traffic output). We are almost regressing output against itself, and must 
therefore necessarily expect a very close fit. 

It will be noted that the sum of the coefficients of the independent
variables in this case is lower than in all the other equations, being about
1.4 compared to about 2.0. This reflects the fact that car-kilometers have 
increased more rapidly than has the stock of cars or the stock of other 
capital equipment, precisely because of intensified car utilization. 

Equation (5) is a reformulation of equation (4). It uses both the stock
of freight cars (Cs) to represent capital stock, and the rate of car use 
(CK). 	 A plausible (but poorly fitting) equation can also be obtained 
using only car s~ck and labor, but this is subject to the conceptual prob­
lems already noted. Logically the product of car stock and car utiliza­
tion should be the flow of car services that was measured in equation (4) 
as Cr. 

lnO' = -8.17 +0.85 InCa+2s 5 InL-+ 1. 03 In CK (5) 
(0.66) 	 (0.07) (0.10) (0.09) 

R = 0.999 S = 0.025 

It is interesting to compare the estimates obtained in equations (4)
and (5)-graphed in Figures B-3 and B4. The increases in the flow of 
car services from 1928 to 1933, for example, were evidently the result 
principally of increases in the stock of cars. From 1933 through 1936,
however, the rate of utilization became more important. In recent years, 
on the other hand, both variables have contributed to the increasing
flow of car services, with car stock adding slightly more than car 
utilization. 

The sum of the coefficients of equation (5) is again around 2.0, indi­
cating that neither utilization nor stock increased individually as rapidly 
as output did, on a proportionate basis. 

In equation (6), network utilization was substituted for car utiliza­
tion, vith car stock again representing capital stock. 
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In 0' = -5.4 + 0.89 InCs 

(0.71) (0.06) 
+ 0.4 In L + 0.84 In TK 

(0.09) (0.07) 
(6) 

R = 0.999 8 = 0.030 
The resulting equation does not give as good a fit as equation (5) did,but both (5) and (6), like (2) and (3), seem to provide a plausible pic­

ture of the basic forces at work. Most of the residuals are below 5 per­cent of actual output, and none is as great as 10 percent of the actual 
level of output in any year. 

OtherFactors Affecting Output-The Pattern of the Residuals 
Scrutiny of the graphs discloses a similarity of the residuals attachedto all of the equations. First, actual output was lower in 1934 than mighthave been expected from these equations, and (in all but one case) also

lower in 1933 and 1935. Conversely, it was higher than expected in 1936,
1937, and (again with one exception) in 1938. The low performance in1933-35 is fully consistent with what we know of this period. The econo­
my was emerging from a great crisis brought on by collectivization of
agriculture, and the railroads were overwhelmed with freight trafficbacklogs. For some reason these railroad performance residuals show upwith a two-year lag. By the same token, the high achievements of1936-38 evidently reflect, with perhaps a one-year lag, the improved
general economic conditions of the mid-1930's and the greater attention
given to the railroads. These factors evidently led to increases in efficien­
cy not measured completely by our independent variables. It should beemphasized that these forces also probably worked on the independent
variables themselves (for example, when Stalin "turncd his attention totransportation," in 1934 the rate of utilization of railroad capital rose).
What the residuals show is an influence going beyond this, involving ele­ments of morale and efficiency not measured elsewhere in our equations.

A similar low level of achievement, given the size of the independent
variables, appears to have occurred in the years around 1954. Outputwas lower than expected in 1953 and 1954 (for all the equations), and in1955 for all but one of them. Again the pattern is consistent with what 
we know about the period; Stalin's death disrupted the functioning ofthe economy, and if our data reflect a time lag, they perhaps also showthe influence of poor morale in the period just preceding his death. In allthe equations, the residuals reflect marked improvement in the situation 
by 1956. 

The three equations (4), (5), and (6) that use freight cars as a proxy 
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for the railroads' physical stock all have residuals indicating that railroad 
output since 1960 (and in onecase since 1957) has fallen short of what it 
should have been, given the level of the car stock, their rate of utiliza­
dun, and the size of the railroad labor force. In the equations using a 
ruble measure of railroad capital, however, recent performance appears 
to have been, if anything, better than might have been expected. ThIe 
difference may be expained by the much greater weight given to labor 
in the equations using a ruble measure of cap.tal. In recent years the 
railvoad labor force has been constant or has even declined. Thus a for­
mulation that gives heavy weight to labor tends to produce lower output 
estimates for recent years than will a formulation assigning relatively 
greater weight to the other inputs. 

On balance it may be more sensible to assign relatively smiall weights 
to changes in the railroad labor force as an influence changing input, 
since Western experience indicates that the kind of technological prog­
ress Soviet railroads have been experiencing greatly increases the pro­
ductivity of railroad labor. Because they weight labor heavily, the esti­
mates using a ruble measure of railroad capital imply, in effect, that the 
recent lack of growth in Soviet railroad labor has been a restraining 
influence on railroad traffic growth. This seems unrealistic. There is little 
reason to think that additions to the Soviet railroad labor force could not 
have been made if they had been needed. It appears, therefore, that the 
picture presented by equations (4), (5), and (6) comes closer to the 
true situation, and that performance has been falling behind capability, 
as estimated by these equations. 

In any case, the consistent pattern of the residuals for most of the peri­
od covered and their compatibility with the known course of events both 
strengthen the assumption that these equations do represent broadly the 
basic causal factors that have been at work. 

Use of a Trend Variable to Reflect TechnologicalProgress 

The rate of utilization of capital stock is,as suggested earlier, a vari. 
able that probably reflects in part the influence of technological prog­
ress. To see whether there had been any systematic increases in freight 
traffic output going beyond what could be explained by the variables al. 
ready tested, a trend factor was added to equations (2), (3), (5), and 
(6)-which appear to be the best formulations of the Soviet railroad pro. 
duction function. This was intended to change equation (6), for exam. 
pie, from: 
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o' = aCL-TKd, 
to 

0' - aCSLoTKd(m), 

where m is a constant and t is the number of years. For example, m 
might be 1.07, indicating a 7 percent increase in each year.

If such a term were significant and the coefficients of the other vari­
ables seemed reasonable, we might conclude that traffic output rose over time for reasons other than those measured by Ca, L, and TK. 
The t term had to be adjusted to allow for omission of the years 1941
through 1947, when the Soviet economy was badly disrupted by the
Nazi invasion and its aftermath, and the years 1948-49 for which some of
the data were lacking. Values were assigned to t on the assumption that
the economy in 1950 had achieved about the same level of performance 
as might have existed in 1943 if World War II had not intervened. 

The introduction of a trend term did not produce satisfactory statisti­cal results. In the case of equations (2), (3), and (5), the coefficient ofthe trend variable turned out to be either negative or insignificant or
both, or to make some other coefficient (like the one for capital stock)
become negative. A plausible equation did result from adding a trend
variable to equation (6), but the trend term was not clearly significant. 
In0'= -5.63 + 0.49 InCs + 0.41 InL + 0.82 InTK + 0.02! 

(0.80) (0.23) (0.14) (0.08) (0.012) 

R =0.999 S = 0.034 (6a) 

The antilogarithm of 0.022 is 1.022, indicating a 2.2 percent average an­
nual rise in freight traffic output attributable to "technological prog­
ress." 

The way in which addition of the trend variable changes the other
input coefficients does not appear espucially meaningful. It has the prin­
cipal effect of decreasing the importance of changes in railroad capital
and increasing the importance of changes in the railroad labor force. 
The utilization factor is ,maffected. 

On balance, considering all the equations, these results do not sup­
port the hypothesis that there has been an element of technological
progress at work going beyond the gains that are embodied in the utili­
zation variable. Alternatively, technological progress may not have 
occurred in a trend-like fashion. 
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The Effwet of Pamsenger Travel 

When Lawrence Klein made a cross-section analysis of American rail­
road data for 1936, he introduced passenger traffic as an independent 
variable, competing for the use of railroad capital aid labor, and ob­
tained a satisfactory negative coefficient for it. Soviet railroads since 
1928, and especially since 1950, have seen relatively modest growth of 
passenger traffic, which in any case is not permitted to encumber freight 
traffic operations on major interregional trunk lines. Moreover, in the 
present investigation, the motive power and car input series are confined 
to the freight fleet. Nevertheless, it is worth asking whether increases in 
Soviet railroad passenger traffic have taken place at the expense of 
freight traffic. Statistically, such an effect might be expected to display 
itself as a negative coefficient for passenger-kilometers carried if such a 
term is added to equations (2) and (3) or (5) and (6). This would 
occur if, in years when there is a large increase in passenger traffic, 
there tended to be an appreciably smaller increase in freight traffic 
than might otherwise have been expected. The statistical results gave 
no support to this possibility. In every case, the coefficient of passenger 
traffic turned out to be small but positive. Except in the case of equa­
tion (3), it sdso turned out to be insignificant. In this context, the pos­
itive coefflicent merely reflects the time-series fact that freight and 
passenger traffic on Soviet railroads have usually grown simultaneously. 

Conclusions 

The four equations-(2), (3), (5), and (6)- in which ton-kilometer 
freight traffic output is specified as a function of the railroad capital 
stock, its rate of utilization, and the railroad labor force give plausible 
estimates for what appear to be the broad determinants of the level of 
freight traffic carried by Soviet railroads. The equations differ in the way 
in which they measure the inputs, but all appear to lead to the following 
conclusions: 

1. Soviet railroad traffic growth has been strongly influenced by both 
capital stock increases and improved rates of capital utilization. Their 
estimated relative importance depends on which versions of capital 
stock and capital utilization are used, but the results summarized in 
Table B-2 suggest strongly that the rate of utilization has played a major 
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TAW. B-2. Atatiu Eumat of Capaland Labor Coot&btiow toImawd FreihtTrqP Outt Smd Railrad, 1928-40 and 19W-M 
(In Igapithmic oharm) 

Factor Responuible 
for Increas Equation

(2):
K.L,TK 

Variables in Equation. 

Equation Equation Equation Equation
(): (5): (a): (6a):

KL.CK Ca, ,OK C,L, TK Cs.,Lt, 

1928-40 
All equation vambjes 

Increased capital stock 
Rate of utilization 
Labor 
Trend 

1.49 
0.82 
0.68 
0.29 

1.S6 
0.47 
0.55 
0.34 
-

1.45 
0.81 
0.52 
0.12 

-

1.57 
0.84 
0.61 
0.12 

-

1.51 
0.47 
0.60 
0.17 
0.27 

195048 
All equation variables 1.09 1.09 1.10 1.08 1.10

Increased capital stock 0.53 0.41 0.59 0.61 0.94
Rate of utilization 0.48 0.49 0.49 0.43 0.42Labor 0.08 0.19 0.02 0.04 0.05
Trend - - - - 0.29 
/-al istock;L -labor; Fl-intaoity of track use; C-iatsmity of car tie; C. -capit car @tock; 

-treand. 

role. This is true even In equation (6a) where a trend factor for techno­
logical progress was added. 

2. Changes in the size of the railroad force have been much less im­
portant than capital stock and its utilization in explaining railroadfreight traffic growth, especially over the last fifteen years. This reflects
the increasing productivity of labor making use of moden railroad capi­
tal.
 

3. The pattern of the residuals (actual output minus estimated out­put) over time strongly suggests that influences in the surrounding po­
litical environment also affected the efficiency of railroad operations, ifone defines efficiency as performance at the levels implied by long-run
relationships with the level of railroad capital, its utilization, and rail­
road labor input.

4. Changes in the variables employed in equations (2), (3), (5), and(6) appear to incorporate the influence of technological progress on So­viet railroad performance. At least there seems to be no furthersignificant rise in output over time beyond what these variables "ex­
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plaip. The utilization variable evidently incorporates technological 
progress with other intangible gains in the efficiency of railroad perfor­
mance. 

5. Variations in Soviet passenger traffic since 1928 do not seem to 
have had a statistically perceptible effect on the growth of freight traffic. 
As noted in Chapter 4, the fact that Soviet railroads were relatively free 
of a passenger traffic burden has been of non-negligible assistance to the 
railroads in handling growing freight traffic. 



APPENDIX C 

The Stock of Soviet Trucks 
and Their Performance 

The total number of freight-carrying motor vehicles avail­able in the Soviet economy has not been regularly reported in Sovietpublications. There are, however, other fragments of information which,taken together, permit estimatior of the total Soviet truck stock duringthe 1928-40 period and for the period since 1950. The available data,the methods used to combine them, the statistical results, and some oftheir immediate implications are set forth in this appendix.The total stock on hand at the end of 1928 can be fairly well deter­mined from a statistical publication of the Central Administration ofLocal Transport of the People's Commissariat of Means of Com­munication.' On the basis of a nationwide motor vehicle census car­ried out in 1928, it gives a figure for the beginning of the year of 7,859trucks, of which 1,342 were special vehicles (fire engines, ambulances,etc.). Production of 740 units during the year, together with imports of1,075 units, indicates a year-end total of 9,674 units, for December 31,
1928. 

Annual production figures for subsequent years can be obtained fromthe Central Statistical Administration handbook, Promjshlennost"SSSR.2 The production figures report trucks, passenger cars, and busesseparately; comparison with the SocialistConstruction3 volumes of themid-193Ys shows that the Promyshlennost"truck series includes special 
Tsentral'noe Upravlenie Mestnogo Transporta, Avtotransport SSSR (1929),especially pp. 16, 18, and 25. Place of publication of all Russian language tides isMoscow, unless otherwise noted.

'Tsentral'noe Stattsticheskoe Upravlenle (hereafter referred to as TsSU),Promyshlennose"SSSR (1964). 
. Tsentral'noe Upravlenle Narodnogo-Khoziaistvennogo Ucheta Gosplana SSSR,SotsialistcheskoeStrofterstvo SSSR, 1934, 105, 1936. 
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TAzuz C-I. Number of Nw Trucke Available Annualiy in the Soviet 
Union, 19l-40 and 190-658 

Exir. Net New
Year Production Imports Sum 

E or Availabilit 

1949 1,471 2,861 5,882 0 5,882 
1960 4,019 4,89 8,758 0 8,78 
191 5,915 I,8 6,478 0 6,478 
1982 28,748 Is 24,O4 0 24,546 

195 89,101 97 59,196 0 59,198 
194 4,572 159 54,711 274 54,487 
1985 76,854 29 76,888 734 76,149 
1966 181,546 83 181,681 1.815 129,816 
1987 180,889 17 180,856 8,892 176,964 

1988 182,878 54 182,427 6,848 175,579 
1959 178,769 7 178,776 447 178,829
 
1940 155,958 88 185,996 1,208 154,788 

1945 68,548 - - - 68,548 b 

1946 94,572 - - - g4,5 7 2b 

1947 121,24 - - - 141,48b 

1948 178,908 - - - 178,908b 

1949 226,854 - - - 226,8 5 4 b 

1950 29,402 - - - 294,42b 

1951 29,777 - - - 229,777b 

1952 243,46b - - - 248,465 b 
b


1958 270,667 - - - 270,667
1954 800,618 - - - 500,61Sb 

1955 528,047 s0 828,077 22,900 805,200 
1956 856,415 288 56,658 15,000 841,700 
1957 369,504 I,ml 370,705 11,900 858,800 
1958 674,900 2,804 877,704 80,600 847,100 
1959 551,875 3,167 854,540 24,400 380,100 

1960 562,06 8,574 865,582 25,800 340,500 
1961 881,617 2,435 584,052 20,200 863,900 
1962 882,855 v,210 885,6 P2,800 562,800 
1968 882,20 5,816 385,586 24,200 s61,800 

1964 (585,946) S,OF. 589,026 22,600 56,400 

1965 879,600 8,089 882,689 16,000 506,700 

Swam: Produactm Iin from TdaU, Pousdaao 8SsR, p. 78. Impot ad gxport f1gum hom 
MVT, Vusik twessils 888R m 1915-Io ff., pp. 137, 161. 191-M3. 07, 86-41. 74-75. and 40; ... 
a 1955-1959 # (141). pp. 84-" and 80-61; ... 1"9-I god (lo8), pp. 87 ad 67; ... so 1964 pod 
(19"). pp. 3-46 and 43; ... $a 19S god (186). pp. 6-27 and 45. 

b Expot sad impotst fo 1458 ha"s not bm repocted but, except for certan ly postwar "imports," 
must hav, bern w omal. 
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vehicles like fire engines and ambulances, but excludes motorcycles.
Annual data for imports and exports, treating all these items separately,
are available for 1929-40 in the Ministry of Foreign Trade (MVT)
volume on Soviet foreign trade in the 1928-40 period.' Detailed import
and export data for 1945-54 are not presently available to be combined 
with production data, but the absolute volume of this trade during mostof this period must have been very small. Export and import figures for 
1955-64 are available from later volumes in the foreign trade series. 

The stock on hand at the end of 1940 was drastically modified by the 
impact of World War II. Production had already been cut back some­
what after 1939, and may well have been shut down completely after 
June 1941, in order to free capacity for military production. A good
many vehicles may have been added to the fleet in connection with the
territory incorporated in the U.S.S.R. during 1940. During 1942-45, the 
U.S.S.R. received some 375,883 trucks (excluding jeeps and motorcy­
cles) from the United States under Lend-Lease.5 A wartime Soviet re­
port on Allied aid up through April 30, 1944, indicated that out of
10,100,000 tons dispatched, 8,796,000 tons were received, for an average
loss of 13 percent.s The percentage loss thereafter must have been much 
lower, so perhaps a 10 percent loss rate should be applied to the whole 
period. If one then assumes that half of the domestic stock plus Lend-
Lease arrivals survived to the end of 1945, and that some 88,000 were
acquired as "trophies" in Eastern Europe and Manchuria, a 1945 end-of­
year figure of 500,000 vehicles (including modest 1945 production) 
is indicated. 

The annual figures for production, imports, and exports assembled
from these various sources are presented in Table C-1, together with the 
resulting series for annual net new availability of trucks in the Soviet 
economy.

Though the total national stock isnot reported, Soviet statistical hand­
books do report the total number held in the agricultural sector, together
with figures for annual numbers made available to agriculture. Deduc­
tion of annual deliveries from year-end stocks yields a number that (on
the assumption that no new trucks delivered during the year are lost)
should approximate the number carried forward from the previous year.
It will fall short of the previous year-end reported stock by the number 

4M/nlsterstvo Vneshnei Torgovil (hereafter referred to as MVT), VneAnia 
torgovUa SSSR za 1918-1940 gg. (1960).

' United States Foreign Economic Administration, 21d Report to Congress on
Lend-Lease Operations (Government Printing Office, 1940), p. 25. 

"See Gudok, June 11, 1944, p. 1. 
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TAni C4.Anual Nd 8ock Chwigna and Implied scrappageof Trukw 
in8oui Agiomlre, io9-65o 
(In thousands of trucks) 

End-d-Yfr Delivered Net Old Implied Implied 
Year Reported During Stock Attrition 

Stock Year 'P" (Percent) 

198 424 68.9 ­

1956 465 115.6 349.4 74.6 17.6 

1N5 a44 110.6 488.4 81.6 6.8 

Ion 681 114.2 516.8 27.2 5.0 

1957 660 125.8 834.7 96.8 15.8 

196 700 102.1 597.9 62.1 9.4 

1959 729 76.8 652.7 47.3 6.8 

1960 778 66.1 711.9 17.1 2.8 

1961 796 69.7 726.5 51.7 6.6 

1962 875 82.6 792.4 S.6 0.5 

1963 9t 68.8 853.9 11.8 2.5 

1964 954 63.0 891.0 31.0 8.4 

1965 982 70.2 911.8 4.2 4.4 

I m from TBU.8l'eke khouisiio 8SBR (160), pp. 413.419; NarkAo 'f.pp. 344, M; 

Nsorkes 64, pp. 380.80; and Nrm'65.pp. 3, 404. Column 3 is column I minus column t.Column 4 is 
column 3 deducted from the proolim yesas stock in column I. ad column isthe ratio of theme two ficurez 

•Clumn I ad 

scrapped during the year. Table C-2 presents the Soviet figures for end­
of-year stock and for annual deliveries from 1953 through 1965, together 
with the implied number of trucks scrapped and the implied percentage 
rate of scrappage. The implied attrition column shows that, of the trucks 
on hand in the agricultural sector at the end of a year, anywhere from 
17.6 percent down to 0.5 percent have been scrapped during the follow­
ing year. The rate varies widely. In 1954 and 1957, when the authorities 
were giving high priority to agricultural improvement and large num­
bers of trucks were being delivered to agriculture, about one-sixth of the 
old trucks were retired. In recent years, on the other hand, the scrappage 
rate has fallen to a much lower level. Tuie drop isvisible after 1959, and 
may be related to the fact that large numbers of trucks were shifted in 
1958 from the machine tractor stations to the collective farms. 

Readily available data for the United States permit computation of 
similar rates covering all U.S. truck registrations as shown in Table C-3, 
and for selected year models, as shown in Table C4.The first tabulation 
indicates that from 1930 through 1952 the ratio of trucks scrapped an­



APPENDIX C 189 

TABLE C-S. Truck Regiatratia and &rappage in the United State, 
1919-52 
(In thouaund of truc.b) 

Year Registrations Scrappage Atrition 

1929 8,408 -­
1980 S,519 844 10.1 
1961 8,490 398 11.8 
1962 8,257 87 6.8 
19683 3,246 229 7.0 

1964 8,480 309 9.5
1965 3,676 310 9.0
 
196 4,001 402 10.0 
1987 4,249 356 8.9 
1938 4,210 304 7.2 

1939 4,407 387 9.2 
1940 4,590 
 518 11.0 
1941 4,859 875 8.2 
1942 4,608 62 1.3 
1948 4,480 62 1.3
 

1944 4,513 62 
 1.4
 
1945 4,85 62 1.4 
1946 5,726 215 4.4
 
1947 0,518 483 
 6.6 
1948 7,210 494 7.6 

1949 7,693 534 7.4 
1950 8,89 
 589 7.7
 
1951 8,62s 651 7.9 
1952 8,817 700 8.1 

'The a-d-of-eaj regiatrations of privately owned trucks (excluding bues) are from Automobile Manu.
faturers Asscdation. Motor Truck Fad#,1965 (Detroit: Automobile Manufacturs Asociation, n.d.). p. 17.The AMA's crappage estimates (excluding bumn.) are from their Motor Truck Fade, 195.?,p. 27. The attrition
percatgi are ratios of scappage figures to the preceding end-ol.year registrations. 

nually to the total number registered at the end of the preceding year
varied firom as little as 1.3 percent in the early 1940's during World War 
II to a high of 11.3 percent in the depression year of 1931, and another 
high of 11.6 percent in 1940. The average during 1930-41 was 9.1 percent 
per year, while the average during 1948-52 was 7.7 percent. Table C4 
shows how the total registrations of a given year model, as of July I in 
the year after it was launched, have suffered attrition over the next 18 



170 SOVIET TRANSPORT EXPERIENCE 

years. There were, for example, 923000 trucks of the 1955 year model 
registered on July 1, 1956, and the number registered a year later was 
919,000, indicating attrition of 4,000 trucks or 0.4 percent of the base 
year figure. To take another example, of the 55,000 units of the 1940 
year model registered on July 1,1941, some 9.2 percent or 51,000 were 
retired during 1954, the 14th year of this models life. As a recession 
year, 1954 shows up as a year of large retirement in each of the first four 
models in Table C4. Apart from i'is tendency for large attrition in 
bad years, there issome indication that recent-year models suffer less at­
trition than did earlier models. Evidently American trucks are becoming 
more durable. 

In estimating the stocks of Soviet trucks during 1928-40, it is possible 
to use the data of Table C-1, together with the initial stock and two So­
viet benchmarks, to yield annual stock estimates that can then be used 
to generate implied scrappage rates as a check on their consistency and 
plausibility. The exercise is laid out in Table C-5. The estimates of end-

TA1LE C4. Annual Truck Attrition Rates in the United State, for Five 
Sdected Year Models, 1940-55& 
(In percntag.) 

Year ModelYear of 
Use 1low 1941 1048 1051 105s 

ed - - 0.1 0.9 0.4 
3d - - 1.2 %.0

b 0.5 

4th - - 1.7 1.8 0.7 
5th - 3.6 2.1 3.3 
ath - 0.3 .4b 3.4 5.1 
7th 2.4 5.9 3.5 2.1 2.6 
8th 3.6 4.6 4.4 1.6 4.3 

9th 5.6 6.0 6.A 4.6 4.4 

loth 5.6 4.9 

5 

7.3 4.7 ­

llth 8.5 8.1 3.8 4.4 ­
l2th 8.3 8.5 6.1 5.4 ­

13th 8.5 9.1
b 5.5 4.9 ­

14th 9.2 b 6.4 4.8 - ­

15th 6.5 7.1 4.6 ­

16th 6.9 5.5 - ­

17th 5.1 4.6 - - ­

18th 4.0 2.9 - -

Derived from abmlute da for July Ireatitoma in Automobile Manulacturer Assocation, Ydor Truck 
FaVe, 1947. p. 1949 VO;p. 15; 191. p.IS; 1968. p. el. 

b Attrtion ratei 194. a wmcdom Yea. 
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TABLE C-5. EWmated Number of Truck. in the Sovidet Union, 1928-40 

you 
End-of-Year 
Estmated 

Addition 
During 

Net Old 
stk ld 

Implied 
Ipie 

mpl 
Attrition 

Stock Year (Percent) 

19 9,000 . - -
1929 12,970 8,823 8,447 553 6.1 
1960 20,810 8,756 11,554 716 5.8 
1931 23,544) 6,466 19,074 1,236 0.1 
1932 48,818 24,S35 24,483 1,057 4.1 

1983 84,290 S9,181 45,109 3,709 7.6 
1934 183,490 54,366 79,124 5,166 0.1 
1985 201,760 76,151 123,609 7,881 5.9 
1986 320,200 129,781 190,419 11,841 5.6 
1937 479,570 176,976 30,594 17,660 5.5 

1958 680,400 175,877 454,523 25,047 5. 
1939 766,880 178,879 588,501 41,899 6.6 
1940 850,000 184,809 715,191 51,689 6.7 

of-year stock reflect application of a constant attrition rate of 5.9 per­
cent applied year by year to each successive annual addition. The 5.9 
percent rate was chosen because it generates a 1937 figure slightly above 
the 475,000 figure for the end of 1937, and slightly below the 635,000
figure for the end of 1938, given by I. Prokhorov, in PlanovoeKhoziaist­
vo." The implied attrition rate, as a fraction of last year's stock aggregat­
ed over all model years, ran between 5 and 7 percent in 1932 Ind 
1933. 

Experiment showed that application of a constant attrition rate of 
6.8 percent, starting with the stock of trucks on hand in Soviet agricul­
ture at the end of 1945 and accepting the Soviet series for numbers de­
livered to agriculture thereafter, reproduced the Soviet-reported end-of­
year stocks in agriculture quite faithfully up through 1958. Thereafter, 
however, if the 6.8 percent rate had continued in conjunction with the 
reduced flow of trucks to agriculture, the sector's total stock would have 
begun to decline, as indicated by the dotted line of Figure C-1. As we 
saw above, a markedly lower scrappage rate began to be used. Use of a 
3.4 percent attrition rate, applied to the computed 1958 stock of 705,000 
trucks plus subsequent deliveries, leads to later stocks close to those 
officially reported. 

'(1930), No. 10, p. 73. 
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F=Rzm C-1. Truck in Sovet AgriutUreat End of Year, 1950-6 

UuAuA Of TWOd 

.........At 0.064 Ittrlllon
 

nt I I I I I . I I 

In the absence of other clues, an attrition rate of 6.8 percent may be a 
good first approximation to the true rate applicable to all Soviet trucks 
in thepostwar period. It seems best, however, to assume that the stretch­
out of service lives in agriculture after 1958 has not been matched in 
other sectors of the economy. On this assumption the excess numbers 
left in agriculture, beyond what would be there if the 6.8 percent rate 
hrd continued, should be added to the estimated national total under a 
6.8 percent rate, to yield a composite total. The resulting estimates are 
presented in Table C-6, which shows separately the number in the 
agricultural sector and outside agriculture. 

Anumber of important implications flow from these estimates. First, 
it is clear that attrition rates for Soviet trucks are lower than those ob­
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T43LE C-6. Eftimated Number of Agricukural and Nonaiadtural 
Tr-cb in the Soviet Union, 1928-40 and 1945-64 

Year Agricultural Nonagricultural Total 

1928 700 8,800 9,000
1929 ­ 12,270 
lw 20,10
1931 ­ 2,54
1932 14,200 34,618 48,818 

1988 26,629 57,661 84,290 
1964 40,838 96,152 188,490 
1935 69,658 12,102 201,760 
1986 ­ - 20,200
1987 146,000 388,570 479,570 

138 ­ - 630,400 
1969 195,800 571,080 766,880 
19460 228,000 622,000 8.0,000 

19" 62,000 438,000 500,000 
1946 108,000 458,000 561,000 
1947 180,000 511,000 641,000 
1948 171,000 596,000 767,000

1949 222,000 711,000 933,000
 

1950 283,000 868,000 1,151,000 
1951 327,000 958,000 1,285,000 
1952 857,000 1,060,000 1,417,000
1958 494,000 1,186,000 1,560,000 
1954 465,000 1,249,000 1,714,000 

1955 54,000 1,309,000 1,853,000
1956 681,000 1,876,000 2,007,000 
1957 660,000 1,496,000 2,156,000 
1958 700,000 1,568,000 2,268,000 
1959 729,000 1,033,000 2,862,000 

1960 778,000 1,751,000 2,529,000 
1961 796,000 1,845,000 2,641,000 
1962 875,000 1,911,000 2,786,000 
1968 922,000 1,984,000 2,906,000 
1964 954,000 9,061,000 3,015,000 



Twiz C-7. Average Age of AU Truck. in the Soviet Unionand o United 
State, 1918-40 and 194"-04 

Year Soviet Trucks U.S. Trucks Year Soviet Trucks U.S. Trucks 

1938 5.8 - 1948 5.8 7.8 

1939 4.8 - 1909 5.0 -

10 5.7 - 1980 4.7 -

1961 8.8 - 1951 4.8 6.6 
16 2.9 - 195 4.9 6.6 

1933 55- 1958 5.0 -

1984 3.5 - 1954 5.0 6.6 
1985 2.8 - 19S 5.1 6.7 
166 2.5 - 1956 5.0 6.8 
1967 2.5 - 1957 5.0 -

1988 2.8 - 1958 5.0 7.2 

1969 8.1 - 1959 5.0 7.5 

1940 8.6 5.8 1960 5.3 7.7 

1945 5.5 7.6 1961 5.8 7.9 
1946 5.6 8.7 1962 5.8 8.0 

1947 5.5 8.1 1968 5.4 8.1 
1964 t.4 8.1 

TABix C-8. Eutimated Number of Soviet Common-Carrier,Agricultural, 
and Other Trucks, 1960- 4 
(In thowands of trucks) 

Year Common-Carrier Agricultural Other 

1950 21 288 847 

1951 24 $7 984 

1953 96 857 1,084 
195 48 434 1,088 

1954 89 465 1,160 

1955 190 a44 1,119 
1056 285 681 1,141 

1987 397 660 1,201 
1958 86 700 1,W
 

1959 450 739 1,188
 

1960 586 778 1,15
 

1961 603 796 1,343
 

1963 649 875 1 ,36
 

1968 688 9 1:801
 

1964 717 984 1,844
 

iaderuid by maiming an averagecapacity 
pled to the quotient of commm-eavlw track tons average toos per 

'The sumbe ofcono-canler trucka ofj metric tons. ap. 
odinatad over the reported osiginated 


tee oftrck cpedI. ge Tmtanloesttietichukoe upravimIe (refered to bereafter 
asTAlU).fminspoi i 
w? 868A (19M7). p.i; NwerM 'U,.p.570. NarkM '88.p.406; and Nar '4. p.485. Data for 1951 end 

1954 om intepldated. The number of agicultural trucks is from Table C-6 and the number of "oters" trucks 
6aobtained by ubtractionm from the eatimatad truckseries for .n1 in Table C-G. 

174 
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TABLE C-9. Number of SoViet TruCk., Percent at Work, and Annual 
Output per Truck, 194-64. 

(1) (2) (8) (4) (5) 
year Estimated Average Number of Ton- Ton­stock Percent Active Kilometers KilometersStMouck) at Work Trucks Carried per Active 

r (Tho nd.) (MiUion.) Truck 

1945 500 43.0 225 5,000 22,200
1946 561 49.0 275 7,500 t7,800
1947 641 47.8 806 10,600 84,600
1948 767 48.6 878 1,800 35,700 
1949 9s 47.9 447 17,000 88,000 

1950 1,151 48.0 
 552 20,121 56,500 
1951 1,285 47.0 604 24,100 89,900
 
1952 1,417 46.2 655 27,569 42,100
1958 1,560 47.6 
 745 81,400 42,800

1954 1,714 50.7 869 37,500 45,200 

1955 1,85 52.0 
 964 42,550 44,100

1956 2,007 54.4 1,092 49,79t 45,600

1957 2,156 1,22756.9 61,700 50,800
1958 2,268 60.8 1,579 76,801 55,700 
1959 2,352 62.2 1,469 87,598 59,600
 

1960 2,529 62.6 
 1,596 98,520 61,700
1961 2,641 62.9 1,661 105,673 68,600
 
1962 2,786 1,750
62.8 111,896 63,900
1968 2,906 62.6 1,819 119,723 65,800
1964 8,015 64.8 1,954 182,115 67,600 

*The eatiuoataincolumn Iam tlken from Table C4.Column I and 4 ae tirmnscibed
from To SU, Trea.pori i aei' 888R (1937). pp. A5 -89. NarkS- '19, pp. 511, 814; Narkha '. pp. 406, 406; #ndNarkhc '4,pp. 484-S3. Column is colum, Itimm column .and column a 6 column 4 divided by column B. 

servable for Americim trucks on an overall basis. The fact does not ex­
plain itself. Differences in quality of construction, intensity of use, quali­
ty of maintenance, extent of repair, quality of roads, quality of fuel, and 
direction of administrative policy may all be significant explanatory fac­
tors. Secondly, it is clear that actual scrappage rates are usually far 
below those recommended in recent years by Soviet financial and eco­
nomic specialists, who since 1963 have recommended that most trucks
(those in the two- to four-ton classes) be depreciated over 5 years, with 
service lives extending up to 10 or 12 years for large and specialized ve­
hicles. Only in years like 1954 and 1957 have rates like this been ob­



Thuzw C-10. Tai &oeid Truck Freight Trq&e and Railroad Short-haul 
FrightTrqi,e. 1928-40 and 194-66 

Yeat Mtie 
ToO.Kiomstw 

(Dillcn) 

IM8 0.2 
I9 0.5 
19M 0.5 
1961 0.8 
195 1.1 

198 1.5 
1964 2.4 
1965 3.5 
1966 5.5 
1967 5.9 

1968 6.8 
1969 7.9 
1940 8.806 

1945 5.0 
1946 7.5 
1947 10.6 
1948 18.5 
1949 17.0 

1950 20.121 
1951 24.1 
1952 27.569 
195 31.4 
194 37.5 

1955 42.550 
1956 49.792 
1957 61.7 
1958 76.801 
1959 87.598 

1960 98.520 
1951 105.675 
196 111.896 
1965 119.793 
1964 132.115 

1065 143.08 
1966 154.0 


A 
Ha7 

(Kilemm) 

10.0 
10.4 
10.4 
10.5 
10.7 

10.0 
10.3 
10.2 
10.2 
10.4 

10.5 
9.6 

10.4 

12.0 
12.3 
18.2 
12.2 
11.5 

10.8 
10.7 
10.4 
10.4 
11.4 

11.4 
11.9 
11.8 
11.9 
11.8 

11.6 
11.8 
12.3 
12.7 
12.9 

18.4 
18.3 


Tmek Ralroad8baithul 

Metric Tom-
Tm Ognated 

MU ) 
Kildoe b 
(DilM) 

20.0 0.45 
29.0 0.54 
48.0 9.69 
76.0 0.74 

100.0 0.77 

153.0 0.77 
233.0 0.91 
543.1 1.12 
539.2 1.39 
569.1 1.49 

642.7 1.49 
826.8 1.59 
858.6 1.71 

420.0 1.17 
610.0 1.37 
803.5 1.52 

1,092.4 1.97 
1,481.3 2.39 

1,859.2 2.77 
2,252.3 2.96 
2,652.8 3.16 
3,002.7 3.32 
3,305.9 3.43 

8,730.0 3.65 
4,200.9 3.95 
5,216.4 4.28 
6,474.4 4.66 
7,898.6 5.08 

8,492.7 5.48 
8,92.6 5.72 
9,122.1 5.98 
9,444.4 6.22 

16,240.3 6.59 

10,746.0 6.96 
11,579.0 7.15 

SSourcem: For 198-40 and 1945-56. T4SU. Transporti nas'SR (1957). pp. 15-61. For lost, Narkho 
'Of. pp. 406-407. For 1957-66. TaSU, Tranporti uias' SUSR (3967), pp. 225 and 22849. The average haul is 
the ratio of edoumn I to column 3. 

b Deived from benchmark data foe the percent of rail tons originated and ton-kilometer. that moved for 
distanm up to 50 kilometea. in 1905. 190, 194I.190. 1934, and 1955, indicating an average length of haul 
around 14 kilometers and an average share of tons originated of about it percent. See Taetn'noe upravlmle 
armdaego-khoAstvennogo ucbeta. SoflaliAUkiokw oi'afto 88R (1956). p. 415; !. V. Kochetov. Ztlee. 
mudorulaa jdiuut (1955). p. 50; E. D. Khan,!kov. Transpot i rasmkAxie prohlodstr (1956). p. its; 
and IU. I. Koldom yov.EkonoxwAeskie wissi e a. odw. khmoiaitre 8SR (195), p. 40. 
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TADLx C-Il. Freight-CariingCapacity of Soviet Truck and Railroad 
Freight Cars, 1928-40 and 1950-64a 
(Inthoumnds of metric tons) 

Year Trucks Freight Cars Year Trucks Freight Cars 

Im 18 6,002 1950 2,880 20,191 
I99 25 7,0N8 1951 3,210 21,140 
1960 41 7,864 195t 8,540 21,844 
1981 51 8,737 195S 3,900 13,857 
1932 96 9,031 1954 4,290 25,180 

1963 169 9,33 1955 4,630 25,646 
1984 267 9,623 1956 5,010 18,174 
1935 404 10,90 1957 5,390 29,796 
1938 640 11,182 1958 5,670 30,626 
1987 959 12,270 1959 5,900 32,919 

1988 1,160 13,00 1960 6,329 34,484 
1989 1 ,0 14,149 1901 6,600 86,683 
1940 1,700 15,383 1962 6,970 38,315 

1963 7,270 40,215 
1964 7,540 

The truck sarie is derived from my estimated total in Table C-6 multiplied by an average capacity per
truck of 2.0 tons in 1928-40 and 3.5 tons in 1950-65. The railroad freight car meies iafrom column 4 of Table 
D.G, App. D. 

served. Recent scrappage rates in Soviet agriculture imply that a truck 
would be on hand for 30 years, not necessarily always in operable condi­
tion. 

Recent levels of Soviet truck production, together with the indicated 
attrition rates, mean that the average age of Soviet trucks in use is in­
creasing. Table C-7 presents annual figures for the average age of all 
trucks, both in the U.S.S.R. and in the United States, for 1928-40 and for 
1945-84. During the 1930's the average age of Soviet trucks fell from an 
assumed initial level of 5.5 years to 2.5 years until the end of the decade 
when it rose to around 3.6 years. Beginning again in 1945 at an assumed 
level of 5.5 years, the average age of Soviet trucks fell to 4.7 years by 
1950 and remained around 5 years through 1959, but since then it has 
risen to about 5.4 years. Meanwhile, in the United States, a truck stock 
with an average age over 8 years in the middle 1940's saw a decline to 
6.6 years in the early 1950's but a subsequent rise to more than 8 years 
by 1964. Long service lives are the other side of the coin when rates of 
attrition are low. High scrappage rates tend to bring low average ages. 



TAmDm C-12. Roads in o Sovi t Union, by Type of Surface, 1928-40 
and 1945-65 
(In kilometer) 

Hard-Surhued 

Year Concrete or Otr Unsurfaced Total 

Asphalt 

19M8 - 32,000 1,420,100 1,452,100 
1929 - - -

IM - - - -

1931 - - - -

1932 500 44,000 1,449,200 1,493,700 

19ss
1934 

-
....­

- - -

1935 ....­

1986 2,200 69,100 1,428,700 1,500,000 
1987 8,200 80,700 1,418,100 1,502,000 

198 4,200 88,700 1,421,800 1,514,700 
1939 5,000 118,200 1,406,100 1,524,800 
1940 7,100 136,800 1,887,800 1,531,200 

1945 10,200 145,100 1,S73,800 1,529,100 
1946 18,400 151,200 1,876,700 1,541,300 
1947 13s,800 151,700 1,880,900 1,546,400 
1948 14,800 152,900 1,879,900 1,547,600 
1949 16,900 155,800 1,376,800 1,549,500 

1950 19,200 158,100 1,373,100 1,550,400 
1951 22,000 165,100 1,361,800 1,548,900 
1952 25,800 14,700 1,355,100 1,545,600 
1953 80,800 168,900 1,840,900 1,535,100 
1954 35,800 165,500 1,810,700 1,511,500 

1955 41,100 l65,700 1,298,600 1,505,400 

1956 47,100 167,400 1,291,500 1,506,000 
1957 52,000 173,700 1,237,000 1,462,700 
1958 58,500 177,400 1,206,700 1,442,600 
1959 66,600 184,400 1,119,200 1,370,200 

1960 77,100 193,700 1,094,80 1,365,600 
1961 87,100 202,800 1,046,800 1,36,200 
1962 97,800 213,700 1,025,400 1,386,400 
1968 107,700 222,700 1,001,600 1,882,000 
1964 118,500 28,200 988,600 1,340,800 

196S 132,30 246,700 984,500 1,363,500 

Dwivd by remuagemeut from data i TeSU. Traxipot iania' SSSR (1957), p. 195 (for 1098-56); NarkAfA 
'68. p.373 (for 1957-58); Nwikk '69. pp. 405-4 (for 1958-01); Narkhi '64, p.48L (for 19W-64); and Naiah 
'65, p. 4( O to"). 
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Cost and productivity characteristics would need to be known, of 
course, in order to evaluate these trends. 

A further implication of the recent Soviet truck estimates is thatprompt retirement of overage trucks, without stepped up production,
would mean smaller total national stocks. 

These estimates, combined with various published Soviet series, leadto further rough estimates of truck numbers and performance in certainsubdivisions of the national fleet, as set forth in Tables C-8 and C-9.Finally, Tables C-10, C-11, and C-12 present the data underlying
Figures 9, 12, and 13 in Chapter 5. 



APPENDIX D 

Data on Rioad Performance 

The tables assembled in this appendix present time series 
covering a few major aspects of the Soviet :-ilroad record. Details of 
coverage and estimation aye discussed in notes accompanying each 
table. It may be well to begin, however, with a brief note on the reliabil­
ity of Soviet statistics. 

Serious students of the Soviet economy have found Soviet data usable, 
though often incomplete, ambiguous, and misleading. Aggregate nation­
al income and product estimates have been painstakingly constructed 
through assembly and adjustment of Soviet data by Professor Bergson.'
Statistics relating to lhdustrial production have been carefully evaluated 
by Professor Grossman. 2 

Soviet railroad records have been reviewed for their accuracy and 
comparability with U.S. railroad data by Professor Wilhams.a Soviet ex­
planations of repoiting procedures will be found in standard textbooks 
by Professoi Kochetov and IAkubov.' 

Soviet data reliability varies widely, depending on many factors, so 
that generalizations are not helpful. Skepticism toward conclusions rest­
ing on small changes or on detailed relationships is entirely in order. As 
used in this study, however, the records of the Soviet transport sector 
display large changes in dimension that would not be substantially 
modified by any plausible corrections or adjustments. They are thus put 
forward as firm bases for the conclusions to which our analysis has led. 

' See Abram Bergson, The Ra National Income of Soviet Russia Since 1928 
(Harvyid University Press, 1961), pp. 1-6, for some introductory perspective.

'See Gregory Grossman, Soviet Statistics of PhysicalOutput of ndustrialCom­
modities: Their Compilation and Quality (Princeton University Press, 1960), pp.
128-44, for summary observations. 

See Ernest W. Williams, Jr., FreightTransportationin the Soviet Union (Prince­
ton University Press, 1962), especially pp. 33-49 for traflic measures and pp. 98-132 
on operating data. Figures on locomotive use are discussed (n pp. 108-11.4 See Ivan Vasil'evich Kochetov, Zheleznodorozhnaia statiatika (2d ed.; 1953),
especially pp. 116-19 and 126-27 for locomotive use; and Lev Sergeevich IAkubov, 
Osnovy zhelazodorozhnol atatiatiki (2d rev. ed.; 1959), where locomotive use Is 
discussed on pp. 176-83. Place of publication of all Russian language titles is 
Moscow, uness otherwise noted. 
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T.BLu D-1. Sovie Raiload FreightTraffie, 1948-66, 

Yer Metni Ton-l omet. Average Haul 

(Million.) 
98,M9 

(Komt) 
M9 

1081, 
Is. 
Is. 152,129

liu,uo 
188,970 M8 

602 
561 

39" 160,485 682 
108 ' 05,746 649 
lw 258,066 664
1966 828,881 669
1987 854,889 686 

(Billion)1968 870.5 718 

1969 592.0 708 

1960 409.0 705 

1940' 415.0 
 700 


1941 886.4 782 
1942 217.7 786 
1948 288.6 804 
1944 281.1 789 
1945 814.0 794 

1946 885.0 740 
1947 850.5 714 
1948 441.0 720 
190 528.8 712 
1950 602.8 722 

1951 677.8 745 

1952 741.8 744 

1988 798.0 748 

194 86.8 757 

1955 970.9 760 


1956 1,079.1 787 

1957 1,212.8 815 

198 1,802.0 805 

1959 1,429,5 810 

1960 1,504.8 798 


1961 1,56.6 788 

1962 1,646.8 799 

1968 1,749.4 811 

1964 1,854.1 810 

196 1,950.2 807 


1966 2,016.0 812 


Metd Tom Ornimted 

Thouaad) 
156,297 
187,e8
u5s,=8
"7,M 

M68,073 
817,075 
88,538 
488,179 
617,8i 

(Millios)
518.8
 

559.6
 
80.0
 
899.6
 

NC8O
 
277.2
 
296.6
 
85.2
 
895.8 

452.6
 
491.1
 
619.8
 
785.8
 
884.8
 

909.2
 
917.0
 

1,067.4
 
1,181.4
 
1,267.0
 

1,871.0
 
1,487.7
 
1,616.9
 
1,768.8
 
1,884.9
 

1,987.6
 
2,077.4
 
2 158.0
 
2,288.8
 
2,415.8
 

2,481.9
 

AThe 16-40 data areasemled from Sovietsoures in Hon1I Hunter, Boeid Tvraepomdion PuK 
(Harvard Univerity Pftcu 197), p. 831. The revisedutimatft for 1t 1-44 are derived from annual percmtIncreases give, by Bx",iPavlovich Oriov Inhis A hsmiafrauapea88SR: 1917-106f (I6). pp. 270, M8,201,sad 297, based on ndroad ministryarchival material; they show traffic levels about 5 percent b low m7 
previous estimates usng less direct elum. 

Data for1436-2e appear in theTU (Teentra'noe statiastlebkoe uptavihie) statitical handbook: Trm-. 
pr iO 888B (1 47). p. 37. The average hau I each year is the ratio oi ona okustror tons originated.

b Exdulag trafficInthe regns acquired duing IM.
lndudiag trafeforAD ofIM in the regions acquired duing I3,1 and foespprdmatey July-Dweber 

inthe region
acqired durng 140. 
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TAsix D4. 8ovid Rhilrou Pamuge Tr.5, IM1-40 auid 1945"p6 

yer Avmmp Trip Canm 

136 £4,454 84 

Im ",004 Be 

im 61,777 so 

191l 61,818 8 

1088 87,748 87 


75,184 81 

1984 71,417 

198 67,6 74 

186 77,600 78 

1967 90,94 80 


(Bions) 
16 84.9 76 

199 88.7. 74 

1940 96.0 78 


IO45 6.9 78 

1946 97.9 91 

1947 95.1 87 

1946 bi.5 79 

1949 81.8 75 


1980 88.0 76 

191 98.5 78 

19 107.4 75 

198 118.8 79 

1984 169.1 8 


195 141.4 86 

1986 146.4 86 

1957 188.4 87 

1958 188.4 86 

1959 164.4 87 


190 170.8 88 

1961 176.8 90 

1966 189.3 O9 

1968 193.0 90 

1964 198.1 87 


198 601.6 88 

1906 619.4 90 


*The 11-W data em aumdded om ovt mw inmtw, op. sd. 
W'U fismfbm miom , mW 8 88 (ISM7.p. Sk ms of wkH d 


em bavibed he. 2Ue ,mt f. wrefrom T.sU. tre1p8 i .f 
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691,118 
Msm 

887,704 
7M,661 
967,OU 

937,028 
948,60e 
919,161 
991,000 

1,142,700 

(Miions) 
1,178.2 
1I7.* 
1,848.5 

848.8 
1,078.1 
1,094.7 
1,049.8 
1,080.1 

1,168.8 
1,815.8 
1,440.7 
1,504.8 
1,78.6 

1,641.4 
1,688.8 
1,754 
1,88 
1,888 

1,950 
1,96 
2,087 
3,15 
3,280 

6,801 
2,480 

p. U. .r 13r8n4 .d 138846,
 
dir from ediw Sovt Iw%
ot 
Wit (1087). p.8f. 



TABLz D-. Soew lfailroa d Firs Main Track, Smnd Track, and lee.ri­
fled Line, 191 -6' 
(In kietm) 

rd Mase MA Ma Send T Mebiki 
YmA '~d d IYad 

18 6,887 7',9M8 15,0 0 
10 77,010 76,988 16,017 18 
190 77,M73 77,861 16,8 
111 80,48 80,98 17,481 64 
191 81,6 81,818 18,996 188 

10m 81,060 83,614 19,488 3n0 
1984 58,,47 83,498 30,907 87 
1s $88,818 84,867 ti,810 907 
1986 84,649 84,981 - 1,85" 
1987 84,910 84,889 24,500 1,682 

1988 84,9M8 8,977 4,861 1,680 
1989 85,695 86,418 - 1,714 
1940 96,258 106,103 38,700 1,865 

1941 90,000 74,000 ­

1943 68,900 63,900 14,640 
1943 72,800 81,646 16,680 
1944 98,800 106,000 - ­
1945 106,900 112,88 30,800 3,068 

1946 118,489 114,110 33,300 2,186 
1947 114,456 114,803 - l,0M 
1948 115,148 115,498 - 3,500 
1949 115,889 116,184 - 3,800 
1950 110,580 116,875 26,000 8,042
 

The anud averagea,w ,thmetki means between succemve you-ad figure,. For IO-55, ee Hunter, 
Said Treueportage Pd . p S5-74, where dtik of emm fom Soviet surcms ae dlscumed. The w 
vied Uu in ciumn I for InS-SO are from TdAuuki arpievea atimcdmidixibh (10U), Val. Ii, 
p. 464. Revi d imatu r 1950 and I o of 15 ovr 10 @taIncolumn $comom 7 prontinm 
in S.K.Danilov (ad.), AZno iks bofra (d ed.;1957), p. 117. and total 4.700kiomer double 
twkd during the 11th Five Year Phun (Ow".l April31. 1956 p. 5). The reinad igoren for 1I40 and 1I4 in 
colum 4 arn from TsSU. Norhma'69, p. 10S, and (by subtraction) Neirm.'58.p. 80. The former give. 1955 
and 19af Aigui; Nu'&Ae 'eL p. 109, give. a 1950 fgure. and the 1951 and 1953-4 figume the relect reltion. 
.dpe citedin Hunter,op. , . 87M. 

The 1N6-46 datsai cdomnI an from Tvemsiw ispis 888R (IW), p.9S.An tdimate for doubl.tra&& 
ln in IOU coona frem V. A. Dmitriev, in Zhsm1wacslokigi Tmpcd aereater atad a ZAe. Tm,.), 1M,
No. 11. p. 73: "By themd o 1O5 over 17.000 kilomete, more than half of all double-trackiHn, will be *ec­
trifed.Of the vnglo4rack line. aro-and 7,000 outof 95.000 Hionstoan has been electrified.-"WithsgkHIoneteiv
double-tracukd duing 1030- (ZA. Tree,.. 196M,No. 8, p. 0).t yWids a 1058 figure a rei of OS kilo­
meter. in 1959 (ZbA. fu., 190, No. 5. p.36) suggeet a 15 figuro.

Elect16ed Hie dat hIcr 16-37ae from Anudm Juat'e"1ihchemko, Eaidl'(j iaAehmukh Ewop
SBSR (1059), p. 19. The 193, 10, and 196 flgues ae from Norhh e'4, p. 10, 150 and 1061 am from 
Navkka 'Of, p. 105; ad 19M8 from Norka. 'W,p.05. The rounded 1947-49 data ae from TISU, T. pcl, 
ifew 888B (1957). p. , ad the 1964-5 urBea from ibd. (1967). p. 47. 

b]bet mdn tack i eonnymom with total road operted. 
For 1t nionthe ending Sept. 56,10. 
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TAmD D-.-('omtin ud) 
'raLmal First Man Second Track, Iect tidYewr T~~b.adn TrackE Rid of ci!:oAywtVW cY..Dd Yew, 

161 ' 117,818 117,761 ­ 8,445
1oot 118,161 118,568 ­ ,666
1BM 119,668 119,9463 ­ 4,69 
1954 10,134 120,804 - 4,869
is" 130,806 10,707 80,700 5,561 
19o 120,700 130,700 - 6,880
1957 131,000 121,300 ­ 7,740
1058 133,000 133,800 31,30 9,489 
199 135,600 134,400 31,900 11,573 
1960 125,100 125,S00 ­ 15,814 
1961 136,300 136,600 - 15,748
1963 127,200 137,700 - 18,118 
19es 128,400 128,60 ­ 30,889
1964 139,000 139,-0 ­ 22,540 
1968 130,050 181,400 84,500 34,903 
1966 189,000 182,500 - -


b Firstmain trackis aynoeymous with total road operated. 

TALuZ D4. Active FreightLocomotivet,Sovidet Railways,by Type, 1950-65" 
(In number of locomotives and shae of net operating freight metric ton-kilometers) 

Steam Electric Dieael-Uetric 
year 

Number 
sham of 
Traffic 

(Preert) 
Number 

Shar of 
Traffic 

(Permet) 
Number 

Share of 
Traffic 

(Percent) 

1950 
1981 
19532 
1958 
1954 

10,180 
11,100 
11,860 
12,110 
12,140 

94.6 
98.8 
93.7 
91.8 
90.2 

350 
SO0 
890 
440 
5320 

3.2 
8.5 
4.3 
4.7 
5.9 

350 
W30 
870 
0o 

450 

2.3 
2.7 
8.0 
3.5 
8.9 

1955 
1956 
1957 
1958 
1959 

11,890 
11,640 
11,860 
11,20 
10,730 

85.9 
83.9 
79.5 
73.0 
66.5 

610 
740 
890 

1,040 
1,250 

8.4 
10.2 
12.7 
15.1 
18.2 

510 
590 
680 
880 

1,120 

5.7 
6.9 
8.8 

11.5 
15.8 

1960 
1961 
1962 
1968 
1964 

9,480 
8,430 
7,150 
6,050 
4,800 

56.8 
48.3 
88.2 
29.8 
21.1 

1,480 
1,780 
2,080 
2,460 
2,730 

21.8 
34.8 
50.2 
38.8 
86.6 

1,520 
1,840 
2,430 
3,890 
8,400 

21.4 
97.0 
31.6 
56.9 
42.8 

1965 8,V60 15.5 2,960 89.5 5,750 45.0 

aSe TaJl D for oures. 
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TAnIL D-5. Number and Performance of Steam, Eleti, and Dieel-
Electric Locomotive in Freight Service on Soviet Railroads, 1940 and 
1950-65 

(1) (3) (s) (4) (5) (6) (7) 

Net Average Daily mal11y Average Dally' NumbereGrom Gram Principal of Active
MYr W-I'd lOicl Metric To. Loomotive.Kloeters Train . TrainYear KiketKiWometerso Wei-g.t KilometerHaulesd (Mettc Kilometerse Kilometers We#ht Kmotves 

(3ausm) toc) eO.ameverLeemotve4 (Metric per 
..... . (Thousmnd) tons) Loomotivef (Units) 

UEKAM LOCOMOTIVS 

1040 423.5 726 I,0.5 31 i,36 178.0 8,0m 

1050 579.0 BI 1,044.9 274 1,432 191.5 10,180 
1941 646.1 889 ,100.6 281 1,478 100.1 11,100 
193 60.3 857 3,23.1 86 1,519 183.8 11,660 
105 748.0 891 3,354.6 297 1,874 188.7 1,110 
1054 71.0 030 2,3.7 3s 1,649 189.8 13,140 

1055 843.1 987 t,537.5 55 1,730 203.3 11,390 
1050 00.4 1,029 3,415.8 571 1,789 307.4 11,840 
1957 077.6 1,060 3,300.7 402 1,087 315.0 11,880 
1958 071.7 1,084 3,455.9 413 1,894 217.5 11,390 
1059 065.4 1,107 3,380.5 439 1,934 3.0 10,730 

5 
Moat Soviet railroad freight performance measures employ a coverage termed "operating" ton.kilometom 

and derived from train crew trip reports, rather than "tariff' ton-kilometer derived froe the waybills that 
show the distances for which shippers are charged. The former exceeds the latter, uaually by 1.6-2.2 percent, 
because of circuity and other factors (we Williams, Froki Transportationin the Soeiai Union, pp. 5-58). 

Annual absolute data seperating the ton-kilometera carried by each of the three traction types are reported 
by F. P. Muliuki" (Read of the Plannlng-Economic Administration of the Railroad Ministry) in ZAd. Trans., 
1964, No. 5, p. 5, for 1955-3, and in hs rounded form for 1955-51 in the same journal, 1961, No. 10, p. 4 . 
For 1040, 1950-53, and 1964-55, a single national total for operating ton-kilometers in available or can be esti­
mated, to which published percentage shares for each traction type can then be applied. The 1940 and 1950-30 
totals are taken from Williams. op. cit., p. 171.The 1964 total is from Zhae. Trans., 196M,No. 7, p. 17. The INs 
estimate is extrapolatad as 3.0 percent more than reported tariff ton-kilometers, since this is the mean between 
1984 and 1903 percent excees. 

The ppenewhares of each locomotive type in national operating ton-kilometers (net rather than grow) are 
repor, J in Trvaspo i ninx' SSSR (1967). p. 100. for 1940 and 1943-66. 

bAbsolute figure he 1940 aM 1950-05 are from TsSU, Transport i Ma' SSSR (1967), p. 114. 
0 Obtained as the ratio of column I over column 3, divided by ,653 to put it on a daily basis. This simple 

statistical deductioa is justif.ed by the fact that average train weight is calculated in Soviet practice as the 
ratio of operating ton-kilometers over freight train-kilometer (which is the "me as principal locomotive-kilo­
meters). See I. V. Kochetov. Zkoernodoroauiastalialika (1953), p. 136. 

d Absolute figure for 1940, 1950, and 1955-57 are given in A. P. Mikheev d al., ffellircti' ddiricAsoii 
teplonanoi iigi so sAi. trans. (100), p.316. The 1951-53 and 1954 data are from Tishehenko Ee. irvletaluiia 
zhd. dorng SSSR, p. 44. Figures covering 1955--6l are given by F. P. Muliukin in Zgel. Tram., 1961, No. 10, 
p. 6, and 1963 figures ae given by A. 1. Tishchenko (Head of the Locomotive Administration of the Railroad 
Ministry) in Zke. Trans., 1963, No. 6, p. 11. Figures for 1955 and 1963 appear in Zad. Trans., 1964, No. 5, 
p. G.The 1964 and 1 85 figures are from annual reports in ZA . Trans., 15. No. 3. p. 11. and 1966, No. 3, p. 71. 

0 Same as for column 2. 
I Obtained as the ratio of column 4 over column 5.This proceditre is predicated on the mumption that only 

principal locomotive-kilomete are in the numemtor, with all active freight locomotives in the denominator. 
It produces a series for average daily kilometers per locomotive that runs about 35 percent below the series that 
is regularly published In Soviet railroad report.. This exem is consistent with the relation between principal 
locomotive-kilometers (called "locomotive-kilometers at the head of trains" in Russian) and the additional 
locomotive-kilometers accounted for by double-heading, light mileage, pusher service, switching, and other 
conventional work. For details ae IU. A. Komamitdi d a., Reserr rodsa proL-Witrnosi trda ea ad. 
doxogaAk (1963), pp. 85-80, and A. 1. Smetanin in ZAel. Trans., 1964, No. 4, p. 11. 

9 Obtained n the ratio of column 3 over column 6. It should be noted that inactive freight locomotives and 
locomotives in passenger service are not covered in this calculation. The total number of locomotives in the 
Soviet railroad stock is thus perhaps twice a large as the portion enumerated here. Nevertheless, this compi­
tation brings out clearly the shift from steam to electric and dies-electric traction, and moat likely comes close 
to a correct indication of the numbers of active locomotives involved. 
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TAMAz D4i-(cMMdwUt") 

(1) (3) (5) t4) (8) t4) (7) 

Net 
Metric Teb-

Avww 
Net Trin 

Paly 
Pdadpalal 

De4 
oGm 

Avers 
Gross 

DuNi NumlW 
.8 Active 

Year Iloniu. W4160 Loommo . Me Tern. Train Loommo Loco 

Hnd
Ye)
(Nao) 

(MNZ4C 
tom.) 

Mbe
Cohosagh)h--,) 

Ioommim
ForWLo 

weight
W4 

trictern) otivmOtspaLamotfrn 
mdhvt 
(Unit.) 

lm Mi.0 1,16 1,107.S 4 1,089 0.0 0,410 
1961 95.0 1,06 l,m.* 44 1,014 3.0 8,420 

MO 00.6 1,017 1,00.6 458 1,301 317.6 7,180 
low 3.0 I,08 ,I60.e - I,8 M4.5 6,080 
10 40.0 1,001 1,00.6 414 1,814 61.3 4,300 

1IM 866.0 ON0 570. 40 1,767 581.8 8,760 

ELECTRIC LOCOMOTIVES 

1o6 8.6 800 3".4 48 1,807 810.6 95 

1580 15.7 M7 61.5 87P 1,481 381.9 3N0 
1081 04.1 Ml 71.0 S81 1,388 589.0 800 
y98 80.4 571 01.4 889 I,68 335.2 890 
1lo8 88.0 OU 104.8 400 1,783 386.1 440 
158 S1.0 1,060 15. 464 1,80 344.8 80 

i8 d. 1,199 155.5 641 3,070 800.7 610 
1I8 115.0 1,30 347.1 718 5,18t 85.0 740 
1!4 10.8 1,4 924.7 79 5,10 864.8 go0 
Im8 IW.0 1,500 419.4 010 3,284 405.4 1,040 
186 36S.5 1,363 843.0 1,010 2.850 480.7 1,30 

IMo 88.3 1,861 678.0 1,067 3,883 U6.2 1,480 
161 407.0 1,88 805.1 1,158 e,4t 464.5 1,780 
I 80.8 1.406 867.0 1,19 0.448 473.7 ,060 
low 60.0 I, 1,187.4 1,183 5,817 469.8 3,40 
154 004.0 1,431 1,5.7 1,21 3,883 486.6 5,780 

IN5 786.0 1,48 1,480.0 1,34 3,80 800.0 i,1C 

DIESEL-LECTRIC WCOMOTIV 
140 .78 68 8.16 98 1.848 35.6 1 

158 19.8 o 83.0 376 1,811 510. 30 
1M81 18.6 748 0.8 tn 1,379 307.4 880 
Ion8 3.6 77 80.A 80 1,48 510.0 70 
198 38.0 84 90.8 88 1,880 18.0 80 
i1 54.0 5a1 108.7 877 1,600 34.8 480 

188 W8.8 1,000 I.1 81 I,79 .8 810 
186 18.4 1,064 1M8 e5o IM 019.0 Bo 
108 10.7 1,14 548.0 78 3,064 387.3 680 
1"$6 148.7 1,014 888.6 858 5,184 885.1 wo 
15 381.8 1,55 470.5 9s 3,381 418.7 1,130 

IM 33.8 1,95I.8 1,04 5,88 436.9 1,8 
1961 410.0 I,8 U6.0 1,074 5,801 449.5 1,840 
lOU 83. 1,867 1,063.0 1,08 3,406 488.0 3,450 
1NS 68.0 1,8 1,207.c 1,000 I, 448.8 I,0 
i14 801.0 1,886 1,873.0 1,14 3,478 485.8 8,400 

1o 868.0 1,408 1,741.8 1,100 3,47 4 .6 8,780 

Not appear p. !5. 
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TABLz D-6. Soviet Railroad Output and Input Masura, 1928-40 and 
1950-68 

Operating
Metric 

YOU To-
Koneter' 

(Billons) 

1M6 97.1 
,no 111.' 
Ift0 14.6 
1911 166.0 
1963 177.1 
183 176.7 

1964 317.4 
1938 308.8 
In6 888.0 
1337 867.3 
138 864.4 
1039 407.6 
1940 43.5 
1380 613.7 
1951 68.8J 
In 785.3 
1988 310.6 
1954 367.3 
195 080.0 
136 1,068.8 
107 l,380.1 
18 1,819.4 
1980 1,453.4 
1960 1,586.4 
1961 1,597.0 
103 1,677.0 
1968 1,781.0 

capital
8toekb 

(3illm5 
of 1ns88) 
rul) 

11.58 
1. 

It.s 

18.38 
16.3 
15.86 
I." 
17.87 
18.80 
30.48 
31.38 
33.06 
6.85 

81.48 
83.84 
86.8 
39.03 
41.91 
45.14 
48.30 
81.83 
88.10 
61.43 
68.03 
68.49 
71.88 
74.69 

Opethft

Labor 

Thomans&) 

941.0 
M.0 
N1.0 

1,04.0 
1,105.0 
i,033.o 
1,146.0 
1,349.0 
1,316.0 
1,0D0.0 
!,300.0 
1,315.0 
1,8594,0 
1,713.4 
1,764.6 
1,86.8 
1,900.7 
1,968.8 
1,980.0 
1,980.4 
1,935.4 
1,997.5 
1,993.7 
3,011.1 
1,986.7 
1,97.A 
1,078.1 

Freight 
Car 


CB9Oito 

C1omnds of 
etric toes) 

3,003 
7,08 
7,34 
8,,73 
9,08 
9.88 
9,s38 

10,990 
11,383 
13,370 
I,000 
14,149 
15,88 
30,393 
t1,140 
33S 
18,357 
2,180 
35,64 
38,174 
39,708 
80,830 
3,919 

84,484 
36,68s 
88,815 
40,315 

Anrnual Freight
FrMt Cu, 

CoN- KIOndas 

Kilometer.' per Active 
(Billom) Cu.Dr 

t0.4 54.6 
12.83 87.8 
14.1 89.8 
15.69 90.S 
17.07 67.8 
17.46 37.4 
30.61 117.5 
34.86 118.4 
39.96 140.8 
83.00 189.8 
88.45 188.4 
88.88 148.3 
86.838 19.9 
47.88 146.4 
Wa.88 183.0 

87.88 138.3 
61.84 171.8 
66.00 178.8 
73.50 1lN.A 
79.98 191.3 
80.08 306.4 
94.90 t1.8 

104.43 2".3 
110.74 317.0 
115.97 3.3 
131.70 338.0 
139.90 38.8 

'See the notese to Table D-5, cdumn 1,for the 190 Bg.rrs. The 19 -40 figuresae amembled from Soviet 
sources as explained InHunter. 8ond Tr sporation Polky, pp. 31-M.bThese estimates for railroad fixed amets s asmembled hm avariety of Soviet sources. Peiodicrevaluations 
of exsting asmets, together with undisloned details in recording annual changes, crate asubstantial margin of
uncertainty around the resulting compiled series. The sorroes for the 1938-40 figure ae set forth in Hunter, 
op. M.. pp. 90-06, and for a 1931-4a soar in U.S. Cogre, Joint Economic Committee, Nm Direction, in
the Sovie Emom (Governmmt Printing Office, lo0), p.877. The prewar datasas upposed to be at 1988 
prices, and the 1951-63 series (which Is supposed to be at 1961 prrem) was converted to an equivalset series In
13 prlcee-ater shifting it to an average annual bads-by the application of aconvsrsion factor of 3.64.
The factor is can which move the I , 1-4 data up on a semilogarlthmlc graph so that a trend lie through
them pom thmough the 1040 figure. L r this purpoe the yewr1941-47 were excluded, that is,1950 wan placed
in the position of 1945. An annual &vre for 100 was chained in to the 1951-5 figure. using an IndSepro.
stated by A.V. houmov in bis Ossosug redolvee doM 8SSR (1956). p. 3, and its previous edition (1986).sTW. 
pp. 3-as.
 

IThe 1918-40 labor foro figure. us from Hunter. op. cit., p. 88. 
 and the 190-463 figumre re from Vsili
Nikolach Shvetpov, "is&i ruds . traxopart (1965), p. ". 

d The aggregate tons of carrying capeaty in the active Soviet freight car fiest has to be ostmated a the
product of five other sie.,amembled or estimated on the basis of scattersd Soviet data. Average daily tons
originated divided by the averag static k.ad per twoeae car yields average daily carlordings. Average daily
carloedings (in two.ade units) times avuage turnaround time give. the average daily cue in urn, and this 
sries tines the average capacity per twoxe Curriv the total carrying capacity of the o in each year.

* Tota annual freightc kilometeu run isestimated u the product of vwas daily cue in uetim e aiverage
car-klometars per active cur-day time. 865. 

IThereporte data foraverage-Milometer per ctvecar-dayan assembled from Hunter, op. cit., p.400.
for 1928-40, &d from Td U, Trsearlfi arias' 58 (167), p.110. for 1980-68. 
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TABLZ D-7. Sow Radroad Fregd Rewnee , Coat, and No Inome,
19 8-58" 

Kopeks per Metric Ton-Kilometer Net Income 
Year s a Percentage 

Revenue Cost Net Income of Revenue 

198 1.50 1.27 .28 15.4 
I2 1.58 1.21 .82 20.9 
1960 1.84 1.12 .42 27.8 
1981 1.80 1.24 .56 81.1 
196 1.80 1.86 .44 24.4 

1988 1.65 1.51 .14 8.5 
1964 1.51 1.66 - .15 - 9.9 
1985 1.60 1.78 - .28 -18.7 
1996 1.91 1.91 .00 0.0 
1987 .00 2.17 - .17 - 8.5 

198 2.09 2.24 - .15 - 7.2 
1969 8.01 2.41 .60 19.9 
1940 8.16 2.57 .59 18.7 
1941 8.27 2.68 .59 18.0 
1942 8.86 8.67 -. 81 -9.2 

1948 4.20 4.29 - .00 - 2.1 
1944 4.14 4.71 - .57 -18.8 
1945 8.85 4.86 - .51 -18.2 
1946 8.86 4.87 -1.51 -44.9 
1947 8.42 5.18 -1.76 -51.5 

1948 8.88 4.0 -1.12 -8.1 
1940 6.01 5.05 .96 16.0 
1950 5.29 4.86 .58 9.8 
1951 5.29 4.50 .79 14.9 
192 4.88 4.80 .58 11.0 

1958 4.80 4.06 .74 15.4 
1954 4.95 8.98 1.02 20.6 
1955 4.68 8.54 1.09 28.5 
196 4.80 8.82 .98 223.8 
1957 4.34 8.16 1.08 15.5 
1958 4.04 8.02 1.02 25.2 

1.V.IvNev (ad.), Tmuof p rw( (IM), p.4. The IMn etmtate b kanNarodnyi KnIimdst 
V'd SohehmbobdMem. P.It.Ndei*l, Vypalk . 
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TAUL D-8. Route Length, Freight Traffic, and Freight Train Movement 
on Indian Broad-Gauge Railways, 1950--6, and Three United State 
Railways, 1954-63' 

Indian broad-Gause Railways Three United States Railways 

Freight . Freight
A
 

Route Tralki Route Tr ouyt 

IAuthO (Millions of (Million14whe of 
tric too- of (Len (Mildoi of

(iiomt m 

-


1031 25,36 40,833 81.9 - ­
10o0 25,2" 87,08 7.73 

-

195I 35,518 40,065 83.4 - - ­

105 25,417 40,8M 8 Be3. -

1954 35,61 44,701 87.2 17,45i 135,439 85.A 
--

i5 18,911 80,463 98.8 37,45 157,40 9.4 
1o to,000 55,597 98.1 t7,437 170,833 104.1 
1957 36,064 6",S8 103.0 27.500 188,877 99.0 
19 36,36 64,568 108.8 27,470 15,498 81.8 
1959 36,437 69,187 109.8 37,504 184,44 81.4 

1960 t,575 78,734 113.1 31,830 188,681 84.0 
1Q61 36.878 76,018 115.3 38,81 184,746 77.5 
I6 37,215 84,86 130.8 18,355 144,81 81.8 
1065 37,400 89,190 116.6 38,189 155,657 b2.7 
I94 37,790 88,660 116.1 - ­

1065 15,86 97,tSl -

The Indian data come from three annual publications of the Ministry of Railways: Report by 8ekRnifi 
Beard o Indian Ril.wap (cited hereafter " RepM,). A rio' f the P'frmenee nf OWeIndian Oemauenl 
Railwee (cited " Rariew), and IndinRailway (cited hereafter as ZR). Year-end route length figueshereafter 
for1950 through 1960 a from ZR 1960-61, p. XXXVI; for1961 from Reiorl... for1961-H, p. 72;for 1o6 
and 193 from IR 1905-E4 p. 51; for 1964 from IR 1964-.S, p. 661and for 105 from IR 196"099. p. 57. Suc. 
coaive year-end figures an averaged here. The frIht traffic figurs for1950 through 1960 an from IA 190- 1, 
p. XLV, and for 1961 through 1968 from Rasiw (May 1967), p. 19. The fright train movement Ofgura fo 
1950 through 19M0 are from IR 190-El, p. XLVI; for1961 and 196 from R , . .for 199-ES, p. 17; for 
IM from Repot...fr 19-4,p.19; and for198 fromRepot...fr 164-6,p.18 

The United States data forthe Peamylvania, the Chsapeake and Ohio, and the Norfolk and Western rail­
roedsam from U.S. Interstate Commerc Commslmon, Troaeporft a"tivoiasUnited Stats, annual volumse, 

Part i. Route length Isfigured as 1.809544tim Item 530. "Averg mileae of road operated in freight sorvice." 
Freight traffic is figured as 1.4906 times Item O09, "Net ton-mlls of revenue and non-rvenue freight." Train 
movement is figured as 1.609844 times Item , "Total freight train-milso." 

b The Indian data cover a fiscal year ending March 81 of the following calendr year.
 
SAvsrage annual kilometers of firt main track operated in fright servlce.
 

d Total unual metric to-kilometers of revenue and nonrevenue freight carried.
 

* Tot J1annual trin.kilomear run in freight service. 
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