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abstract 
SOVIET LABOR PRODUCTIVITY 

by 

Irving H. Siagnl 

A study of Soviet labor productivity shows that: 

USSR is for behind the United States in output per worker 

• and behind the Western World in output and consumption 

per capita. 

£ Disparity between Soviet and United States output per 

capita is greater than before the war. 

Measurement by the most authoritative Western methods 

0 would indicate more modest gains in output per worker than 

those claimed by USSR and would probably yield a Ï950 

figure no higher than that of 1940. 

Given a few years of peace, USSR should be able to raise 

its productivity well above the pre-war level, but peculiar- 

# ¡ties of the Soviet system would prevent full realization of 

the potential productivity implicit in its investment and 

labor-training programs. 

Slow liquidation of labor surplus as auxiliary industrial 

tasks are mechanized now depresses productivity; but, in 

• the event of war, it may be possible for USSR to raise pro¬ 

ductivity sharply and maintain output while labor is released 

for military duty. 
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lATION 

INTRODUCTION AND SUMMARY 

This report on Soviet productivity refers primarily to "industry, ’’ 
the major components of which are manufacturing, mining, electric 
power generation and distribution, lumbering, and fishing. It covers 
such topics as the place of productivity in Soviet thought and practice, 
problems of measurement, trends and outlook, and international 
comparisons. 

Meaning of "Productivity" 
"Productivity" here means "productivity of labor” — the ratio 

of output to labor input, both measured in "real" terms. Frequently, 
such ratios are not explicitly computed — for example, when output is 
heterogeneous and cannot be significantly expressed in a "natural" 
unit — and measurement is restricted to index-number comparisons 
of different time periods or places. 

The denominator of the productivity ratio is typically less com¬ 
prehensive than the numerator in scope. Thus, it generally does not 
refer to all the personnel employed or all the man-hours worked in 
establishments in the economic sector of interest. Furthermore, 
the output of an establishment or a manufacturing "branch" is 
usually reckoned gross. In such a case, the labor denominator fails 
to reflect effort expended in producing the fuel, materials, and some 
other items entering into gross output. 

As used here, the term "productivity” must be distinguished 
from the productivity concept of economic statics — of the law of "var¬ 
iable proportions” or "varying returns to scale. ” Since we make 
no attempt to keep all non-labor factors fixed as labor varies, our 
measures cannot reveal labor's intrinsic efficiency or its net con¬ 
tribution to output. Rather, they report changes through time in the 
effectiveness with which labor is utilized in combination with other 
factors. 

Since the end of World War I, productivity computations for all 
levels of aggregation have become increasingly popular throughout 
the world. Within the enterprise, the observed or anticipated course 
of output per unit of labor input is taken into account in cost deter¬ 
minations, the setting of production standards, and other tasks of 
planning and administration. In the multiplant company and also in 
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socialized countries, interplant comparisons provide useful guides 
to the improvement of labor utilization. On the national level, 
productivity is relevant to the determination of wage-price policies 
and the rational allocation of manpower. It is particularly sig¬ 
nificant as the link between the basic resource, population, and 
the output on which the present and future scales of living of that 
population depend. 

If the denominator of a national productivity measure could 
somehow be expanded to include the labor equivalent of other 
consumed or incorporated resources, the result would be a signif¬ 
icant indicator of economic progress. The trend of this indicator 
would reflect the degree of success with which an economy renders 
human effort “scarce” in comparison with goods — that is, pro¬ 
vides both leisure and goods. But, as has already been suggested, 
such a comprehensive measure can seldom be approximated; and 
some students would reject it in the (mistaken) belief that use of 
labor as an ultimate accounting unit ifnplies acceptance of the 
“labor theory of valuó. " 

Role in Socialist Doctrine 
Productivity occupies a key place in the Marxian doctrine of 

social and economic evolution and in the Soviet strategy for dis¬ 
placing capitalism. In USSR, the energies of the labor force are 
marshalled toward output maximization by institutional arrangements, 
material and non-material incentives, repression of living standards, 
punishment, and constant exhortation. Indeed, the major tasks of 
the Soviet state have been described by friend and foe alike as the 
elevation of productivity and the maintenance of military security. 

USSR is now, according to official declarations, in the midst 
of a pilgrimage from “socialism“ to “communism,” in the course 
of which the “Soviet man“ will evolve and the conditions for unprece¬ 
dented productivity will be established. Under communism, which 
requires the mate rial plenty achievable through huge capital invest¬ 
ments, government is no longer oppressive, income is determined 
only by need, and work is a pleasant habit. But in the present less 
idyllic state of socialism,1 the role of man as consumer is completely 
subordinated to his role as producer, remuneration depends on effort« 
and the obligation to work is universal. 

■ — ■ 

In Soviet literature, the term “socialism” is also commonly used in a general sense 
which includes “commun1 sm”. 
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Much stress is laid on ‘ labor enthusiasm” as the route to 
Soviet superproductivity. The role of the manager seems deliber¬ 
ately to be minimized. The worker is urged to do his utmost with 
given materials and equipment and also to suggest and develop 
superior methods and procedures. He is enrolled in “socialist 
competitions” and taught the techniques of “Stakhanovism”. 
Despite the heat and pressure to which he has been subjected, his 
transformation into the “Soviet man” still seems remote. Differ¬ 
ential monetary reward - the “socialist” system of incentive 
wages — remains the most effective lever for raising productivity. 

Productivity Measurement Problems 
Two types of difficulties handicap the student of Soviet pro¬ 

ductivity. The first is the limited availability (especially since the 
mid-1930’s) and doubtful quality of the official statistics. The 
second is the inadequacy of conventional statistical devices, like 
index numbers, for ascertaining trends in countries undergoing 
drastic structural changes and for comparing countries which differ 
considerably in tastes, technology, assortment and quality of prod¬ 
ucts, and price systems. 

The Soviet gross industrial output index with so-called 1926-27 
weights, which underlies the official productivity series for a number 
of years, ceased to be taken seriously by Soviet statisticians even 
before World War II. Though replaced by another index for planning 
purposes, its publication was continued, apparently for propaganda 
purposes. 

Alternative choices of formulas, weights, and methods of intro¬ 
ducing new products have considerable effect on measures of Soviet 
output and productivity. The most authoritative measurement pro¬ 
cedures, which are not altogether satisfactory for periods of sig¬ 
nificant structural change, would indicate much more modest gains 
than have officially been claimed for USSR. On the other hand, the 
application of Soviet procedures to US data would lead to higher rates 
of growth than those indicated by the standard American indexes. 

Productivity Trends 

The official statistics claim that Soviet industrial output, per worker 
in 1950 amounted to about 10 times the 1900 figure, almost 5 times the 
1928 figure, and 37 percent more than the 1940 rate. The claimed 
increases in output per man-hour are of the same order. Available 
Western computations for USSR, which also are technically deficient, 
show smaller gains - perhaps too small for a country undertaking 
deliberate industrialization and starting from a primitive level. 

ORO-T-125 i 



If it were possible to compute Soviet output per worker by the 
most authoritative Western procedures, a decline would probably 
have been recorded for the first five-year plan (1928-32), a sub¬ 
stantial gain for the subsequent period to 1940, a decline between 
1940 and 1945, and a shaky recovery thereafter to something like 
the maximum pre-war level by 1950. As for man-hour produc¬ 
tivity, the result yielded by Western methods for 1950 would most 
probably have been below the 1940 average. 

Productivity Outlook 

Given a few years of "peace, " USSR should be able to raise 
its industrial productivity well above the pre-war level, as it 
reaps the benefits of previous and new investments in personnel 
and equipment. Attainment of parity with Great Britain and pre¬ 
war Germany (already claimed in the late 1930’s) and even sur¬ 
passing them would not seem difficult. But USSR could hardly 
catch up with US, which has traditionally maintained a substantial 
productivity advantage over the leading European nations and 
which is technologically still progressive. 

The utilization of Soviet labor at something like the current 
American efficiency level is hampered by certain past and present 
policies, institutional peculiarities, and the circumstances of 
Soviet development. Among the many factors contributing to 
uneconomic use of labor are: the overriding emphasis on total 
output, the excessive integration of establishments and the limited 
opportunity for subcontracting under the pressures of planning, 
the absence of open markets for labor, the universal obligation to 
work, the inadequacy of administrative provisions for discovery 
and elimination of superfluous personnel, and the rapid transfer 
of labor to industry from an overpopulated agricultural sector. 

The redundancy of labor in Soviet industry is particularly evident 
in activities auxiliary to basic production, including office work. 
The effective mechanization of these activities is discouraged by 
the existence of the low-paid surplus and by the absence of pro¬ 
visions for its automatic and continuous liquidation. 

If the Soviet intention to mechanize auxiliary activities were 
actually carried out, the rate of productivity growth would depend 
on alternative dispositions of the aggravated labor surplus. Should 

peace continue, a slow gain in productivity would seem most 
probable, as the surplus is gradually absorbed into expanding basic 
production. Soviet leaders would find this solution preferable to 
the alternative of intensifying compulsion in labor allocation or the 
alternative of liberalizing the economy through the recognition of 
leisure. 

4 
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Although surplus employment depresses absolute productivity, 
Soviet leaders may rationalize it in terms of on-the-job training 
and the registration, indoctrination, and control of the adult popu¬ 
lation. If the surplus were aggravated by rapid technological 
improvement, it would then become possible for USSR to recruit 
military personnel from industry in the event of war and, at the 
same time, raise productivity substantially and maintain the level 
of production. The low degree of auxiliary mechanization precluded 
accomplishment of such a feat during World War II. 

International Comparisons 
All available measures show a large gap between Soviet and 

American productivity before the war. The differential has prob¬ 
ably increased since then. The statistics also show that USSR is 
far from accomplishment of what Stalin defined as the “cardinal 
economic task”: it still lags far behind the Western nations in 
per capita output and consumption. 

Soviet statisticians have claimed that Russian industrial output 
per worker was 2/5 the American average in 1937, about l/4 in 
1932, and about l/6 in 1928. Similar claims were made for output 
per man-hour in the same years. If these figures are taken seriously, 
then one other Soviet estimate must be added — Lenin’s computation 
that Russian output per worker in 1908 was 30 percent of the American 
figure. With this addition, it becomes clear that little gain was 
made in the four decades 1908-37 and that the increase between 1928 
and 1937 largely represented recovery of lost ground. 

Non-Soviet estimates, based at best on rough computations, 
generally indicate greater USSR-US differentials. For the post-war 
period, figures ranging from l/5 to l/2 are commonly cited for 
industry as a whole. In the war years, Soviet man-hour produc¬ 
tivity in munitions making was said to be 2/5 the American rate 
and about as high as Great Britain’s. According to the same 
source, the USSR-US ratio for 1935-38 was less than 3/8. For 
1936, another source gives a ratio slightly above l/5 for net out¬ 
put per man-hour of all persons employed in industry. 

When the comparison is broadened to include all economic ac¬ 
tivity, the Soviet showing is even less impressive. In 1949, Soviet 
national income per person in the labor force was only l/6 the cor¬ 
responding American figure, about 3/8 the British figure, about 
2/3 the French figure, and even lower than Western Germany’s. 

The disparity between Soviet and American output of basic 
materials per capita, already large before the war, has increased 
since. Thus, Soviet steel output per capita was l/5 the American 
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figure in 1940 and l/6 in 1948. The corresponding pig iron ratios 
are 1/4 and 1/5. The electric power ratios are l/5 and l/7. For 
many basic items, recent Soviet output per capita is still below 
the corresponding American figures for the beginning of the cen¬ 
tury. 

The lag in Soviet consumption before and since the war is also 
remarkable. The quantity (weight) of textiles available per capita 
was 1/3 the American figure in 1938 and only 1/8 in 1947-48. In 
both periods, the Soviet figures were below the Western European 
average. The Soviet worker could buy only l/7 as much food 
as his American counterpart with one hour of labor in 1949-50; 
in 1936, he could buy l/4 as much. British, French, and West 
German workers also enjoy much superior purchasing power in 
terms of food. 

In short, the Soviet challenge to the Western world could be 
dismissed if technological performance and living standards were 
the only critical factors. But there are other critical factors, and 
these lie outside the scope of the present study. 

6 ORO-T-125 



SOVIET LABOR PRODUCTIVITY 



CHAPTER I 

PRODUCTIVITY IN SOVIET THOUGHT AND PRACTICE 

Productivity in Soviet Theory 
Productivity, according to Marx and his followers, means 

output per unit of labor input in something like a “normal” or 
“trend” sense. It is a sort of cultural constant, the result 
of a given technology, population size and quality, supply of 
material resources, and pattern of property and exchange re¬ 
lationships. In discussing “surplus value, " Marx considered 
fluctuations in labor intensity to be distinct from productivity 
change,' but this separation is not made in Soviet or any other 
time series. “Obviously,” said Bukharin, a theoretician once 
ranked second only to Lenin, “the productivity of labor is a 
precise measure of the ‘balance* between society and nature; 
it is a measure of the mutual interaction between the environment 
and the system by which the position of the system in the envi¬ 
ronment is determined, and an alteration of which will indicate 
inevitable changes throughout the internal life of society. “* 
Labor’s function then, is to bring forth the output implicit in the 
entire cultural complex. 

Marxists regard capitalism as a moribund, self-limiting 
system, doomed because it cannot realize the output and produc¬ 
tivity potentials implicit in its own spectacular technological 
development. It is to be superseded by a “higher” form of 
organization compatible with attainment of the new productivity 
heights. The founders and leaders of USSR regard the Soviet 
system as the successor to capitalism. 

K. Marx, Capital: A Critique of Political Economy (Modern Library Edition), 
2Hew York, p. 569. 
N. Rjkharin, Historical Materialism: A System of Sociology, New York, 1925, 
p. 113. See, also, A. I. Rotshtein, Problemy Promyshletmoi Statistiki SSSR 
(Problems of USSR Industrial Statistics), III (1947), 9, where productivity 
is described as a cultural characteristic and the index is described as the 

most general indicator of all factors of the organization and technique of 
social production as a whole. ’’ 

ORO-T-125 9 



* V 

The steady increase of productivity — supposedly possible omy 
under the Soviet dispensation — is an object of deliberate policy. 
The future course of productivity is stipulated, together with con¬ 
sistent output and employment goals, in the "laws” promulgating 
the five-year plans — the intended fulfillment and overfulfillment of 
which is the focus of virtually all economic and social activity. 
According to an official Soviet handbook, productivity is the "most 
important national economic index. "* After an indefinite number 
of planning periods, the material basis of full communism is at 
last to l'e established. Income distribution would then be governed 
by need; now, when mere enlargement of the aggregate income 
still requires strain, distribution is guided by the "socialist" 
principle of remuneration according to work. 

If a dynamic USSR were to achieve world communism, the pre¬ 
cise fashion in which the capitalist "mode of production" is super¬ 
seded would be a minor detail. Realization of the Soviet version 
of the Promethean legend could come about through imitation; thus, 
the citizens of the various nations could themselves relegate capital¬ 
ism to the limbo of feudalism and chattel slavery. But, if the 
Soviet example were not sufficiently persuasive, history could be 
given the necessary push along its supposedly preordained course. 
In either case, political power would follow superior productive 
force, superior labor productivity. Actually, USSR seems to be 
taking a third route, which is consistent, however, with the Lenin¬ 
ist dialectic of power:4 extension of its influence through military 
might and propaganda before having harvested at home the promised 
fruit of its creed. 

The place of productivity in the Soviet design is neatly summed 
up by Towster as follows: "Soviet political theory suggests the 
following chain of internal links to liberty in the USSR: discipline — 
skill — productivity -- abundance — equality — liberty. From the 
standpoint of predominantly external factors, the role of personal 
freedom is visualized in the following sequence of concepts: Social¬ 
ism in one country or internal impregnability of the USSR — dilution 
of the ‘capitalist encirclement’ or attainment of a high degree of 
external safety — victory of world socialism or absolute security — 
the ‘withering away of the state’ everywhere or supreme individual 
liberty. It will be seen that the two key concepts of the respective 
sequences are ‘productivity’ and ‘capitalist encirclement’.’’* 

3Slovar’ Spravochnik po Sotsial'no-Ekonomicheskoi Statistik« (Dictionary Hand¬ 
book of Social-Economic Statiïtics), 1948, p. 397. 

4See E. Heimann, ‘’Soviet Politics and Power, ’’ Social Research, May 1951, pp. 103- 
04, a review of B. Moore, Jr., Soviet Politics -- The Diletma of Power, Cambridge 
(Mass.), 1950. 
J. H. Towster, Political Power in the USSR; 1917-1947, New York, 1948, pp. 410-11. 

n 
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yshmskym e«ect join» tht two lequence«, internal and external, 
ia ola ted by Towster: "The procesa of the state's withering away is 
thus inevitably bound up with the highest development of the state - 

e highest flowering of the new community and new productive 
forces. It presupposes a high level of communist culture and great 
abor productivity. ”• Vyshinsky adds that, not only the “state, " 

tut also the “historic legacies" of “law" and “democracy" must 
e overcome in the process of achieving communism.7 

In the “patristic" writings of Lenin and Stalin, frequent 
allusion is made to the significance of productivity for the world’s 
future. These pronouncements, which elaborate earlier declara¬ 
tions of Marx and Engels, are echoed monotonously in thd litera¬ 
ture of lesser Soviet luminaries. The central importance of 
productivity has never been at issue, even in the conflicts which 
splintered the ranks of the "scientific" socialists. Thus, Trotsky 
wrote as late as 1937 that “socialism could not be justified by the 
abolition of exploitation alone: it must guarantee to society a higher 

f COIÍÍ>oI^y 0f Pabor-* time than is guaranteed by capitalism. ” As 
for USSR, he observed that “the struggle to raise the productivity 

° a or’ toe8ther with national defense, is the fundamental content 
oi the activity of the Soviet government. "• 

Perhaps, the most celebrated statement on the significance of 
productivity for historical evolution and the eventual defeat of 

“-I8 t0 be found in Lenin’s “A Great Beginning, " written 
m 1919. This statement, cited by Stalin in 1929, has been requoted 
extensively: “In the last analysis, productivity of labor is the most 
important, the principal thing for the victory of the new social 
system. Capitalism created a productivity of labor unknown under 
serfdorn. Capitalism can be utterly vanquished, and will be utterly 
vanquished, by the fact that socialism creates a new and much 
higher productivity of labor. ”• Earlier that year, Stalin criticized 
Premier Rykov’s simple view that the central purpose of the first 
five-year plan was to raise productivity: “The difference between 
Soviet society and every other society lies in the very fact that it 
is interested, not in any kind of increase of productivity of labor, 
but in such an increase as will guarantee the supremacy of socialist 
forms of economy over other forms, and, primarily, over capitalist 
forms of economy, and will thus guarantee that the capitalist forms 
of economy will be overcome and eliminated. ",0 

'i&idffhp?8ä: 77le Law of the Soviet State- New York’ 1948> P- 60- 
L. Trotsky, The Revolution Betrayed, New York, 1937, pp. 78-79. 

s translated in J. Stalin, Selected Writings, New York, 1942 p 135 Stalin’. 
|0address is entitled “A Year of Great Change?" P tal‘n * 

lbilan ibid^p^u?* RÍght Deviation in the Comlnun>st Party of the Soviet 
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Stalin continued to stress the historic role of productivity 
increase. His well-known address of 1935 to the First All-Union 
Conference of Stakhanovites urged a labor productivity ‘‘which 
surpasses that of the foremost capitalist countries. ” Even, 
he added, as “capitalism smashed and defeated feudalism" by 
creating "higher standards of productivity of labor, " socialism 
"can, should, and certainly will defeat the capitalist system of 
economy by reaching new productivity heights and producing greater 
wealth. " With the attainment of unprecedented abundance, the 
distinction between manual and mental labor will disappear and the 
communist principle of distribution according to need instead of 
effort would come into operation." In his report to the last prewar 
Communist Party Congress in 1939, Stalin observed that the higher 
the level of productivity and technology the sooner would it be 
possible to accomplish the "cardinal economic task" of outstripping 
the major capitalist countries in output per head of population. 
Accomplishment of this task would leave USSR "fully saturated with 
consumers’ goods" and permit establishment of full communism.12 
Voznesenskii echoed Stalin’s statement in 1947 when he reviewed 
wartime accomplishments and looked forward to further develop¬ 
ment after rehabilitation.'* The “law" promulgating the 1946-1950 
plan also gave due attention to productivity as a factor in the restora¬ 
tion and expansion of the economy i* 

The date overtaking the advanced capitalistic countries is not 
clear. In 1939, Stalin claimed that USSR had already achieved a 
much higher rate of growth than other nations. He also claimed 
the superiority of Soviet industrial and agricultural technique and 
equipment.15 Furthermore, Soviet economic writers have frequently 
contrasted the alleged productivity growth rates of the first and 
second five-year plans with the leisurely pace of capitalist develop¬ 
ment in the 19th and 20th centuries, asserting that the figures 
"prove the superiority of the socialist system, which ensures a 
rate of increase of the productivity of labor which capitalism could 
never attain. The tremendous gains made, at least by the US, 
in output and productivity since 1929, are carefully ignored. 

''ibid., pp. 367-69. 
¡jlbid., pp, 444 49. 
*N. A. Voznesenskii, Voennaya Ekonomika SSR v Period Otecheatverwoi VoinyClhe 

War Economy of USSR in the Period of the Great Patriotic War), 1948, pp. 188-89. 
Embassy of the USSR, Information Bulletin, Special Supplement, June 1946, pp. 3-4, 12. 

,’Selected Writings, pp. 44647. 
A. Leontyev, Work under Capitalism and Socialism, New York 1942, p. 58. 
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In his 1939 speech, Stalin conceded that USSR still lagged in out¬ 
put per head of population. Using pig iron as an indicator, he suggested 
that, “to outstrip the US economically,” it would be necessary to raise 
annual output to 50-60 million (metric) tons, to substantially more than 
the I929 American total of 43 million tons. Since an annual increase 
of 2 - 2.5 million tons seemed achievable (albeit with some strain), he 
concluded that “we require time, and no little time at that” to surpass 
the capitalist nations.'7 During the 1946-1950 plan period, an annual 
increase of almost 2 million tons was achieved, but half of this gain 
involved the restoration of prewar capacity. In any case, the 1950 
output of almost 20 million tons was still less than one third the US total. 

The remoteness of the Soviet goal is indicated by the comments of 
the economist A. I. Nothin at a June 1950 conference on “Means of 
the Gradual Transition from Socialism to Communism.Though 
impressed with the difficulty of “creating the material production 
base for communism,” he felt that the task could be accomplished 
“in an historically short time -- during the coming five-year plans.” 
(Note the plural. ) After observing that the US in “recent years” 
produces over 80 million metric tons of steel (he could well revise 
this figure to 90 million), he asserted that depressions reduce the 
American per capita output to the British average; hence the Stalin 
program of 50 million tons of pig iron and 60 million tons of steel 
would lead, in the “absence of crises and parasitic consumption 
under socialism,” to higher per capita output than elsewhere. He 
assumed, of course, that US would meanwhile show no improvement, 
at all, and he overlooked the important change in the American 
attitude toward government intervention in behalf of economic sta¬ 
bilization. The present American pig-iron output rate, in any case, 
is something like 65-70 million metric tons a year — a higher total 
than the goal sought for full communism in a state with a much higher 
population. Soviet steel output in 1950, about 25 million tons, was 
still less than half the objective and less than one-third the current 
US rate. 

Also significant is the summary of the June 1950 conference 
by V. F. Vasyutin, who was disappointed that so much emphasis 
had been placed on principles of distribution of consumer goods 
and so little on the “signs of communism in the Soviet economy” 
and on the development of socialist wealth. “The main thing is to 

'7Selected Writings, pp. 448-49, See also H. Schwartz, Russia’s Soviet Economy, 
t#New York, 1950, pp. 119, 558-65. 

A report on the conference, published in Vbprosy Ekonomiki (Questions of 
Economics), pp. 99-108, is translated in Current Digest of the Soviet Press. 
24 February 1951, pp. ¡J-9. Notkin’s remarks appear in Current Digest, p. 5. 
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solve the basic economic task, to raise productivity of labor con¬ 
siderably, to achieve an abundance of consumers’ goods, and then 
questions of dljtribution will be easily solved. 

Road to High Productivity 
The preceding discussion may already have suggested the es¬ 

sential features of the Soviet program for raising productivity to 
unprecedented heights. In 1949, one Soviet writer on the subject 
listed the following factors as responsible for the gains already 
achieved: (1) new technology and the mechanization of manual 
processes; (2) increase in workers’ living standards; (3) growth 
of skill of workers; (4) organization of production and labor; (5) 
socialist principles of wage payment; and (6) socialist competition.20 
In 1950, another writer mentioned essentially the same items: “the 
improvement of techniques, rationalization of work, organization of 
production, improvement in the material position and elevation 
of the cultural level of the workers, strengthening of socialist labor 
discipline, organization of socialist competition, and the Stakhanov 
movement. ’’2I All of these elements have been stressed earlier, in 
one form or another, in the public statements of Stalin, and they have 
been anticipated in the works of Lenin. 

The methods of raising productivity in USSR are for the most 
part the same as those employed in other industrial states. But there 
is a difference in emphasis traceable to the economic conditions, 
institutions, and ideology peculiar to USSR. There is also a unique 
evice, “socialist competition, ’’ which is expected to prove decisive 

in the attempt to outstrip the capitalist nations. In US, the publicity 
concerning productivity generally emphasizes technology and mana¬ 
gerial initiative and ability. In USSR, the role of management in 
whatever successes have been achieved is minimized, while the 
role of labor is magnified. Most of the items listed above emphasize 
the importance of the individual, not as a sovereign consumer, but 
as a producer. It is significant that the elevation of cultural and 
living standards is listed as a condition for raising productivity, not 
(at least for the present) as an end in itself.22 But the individual 

^Current Digeat, 24 February 1951, pp. 8 9. 

, ^ V »» CW», Productivity 

M. Demchenko, PutiPovyaheniya Proitvoditelanoati Trvda v Sotaialiatichaakoi 
JvM p IO0*“ < e aths °f Increase of Labor Productivity in Socialist Industry), 

'J? 24 1949 («e Soviet Preaa Translationa, 15 March 1949), one 
Iga Ko*loya urged the need for more kindergarten, laundry, refrigeration and 

communal dining facilities at the factories to - free" wo^ñ for tte studio* 
production methods and the enhancement of their productivity. * 
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reaches his zenith in official esteem when he puts forth extra 
effort in socialist competition. “Only the labor enthusiasm and the 
zeal of the millions, “ declared Stalin in 1929. “can guarantee the 
progressive increase of productivity without which the final victory 
of socialism over capitalism is inconceivable. ““ 

In the rest of this chapter, we shall consider the incentives, 
penalties, and propaganda intended to evoke the labor compliance, 
initiative, and enthusiasm on which Soviet leadership founds its 
great hopes. This assortment of techniques has thus far succeeded 
in restraining consumption while advancing investment in a poor 
nation receiving little foreign assistance. Willingly or not, the 
mass of the population, harnessed to a “plan, “ has been straining 
under the double burden of labor and abstinence in behalf, at best, 
of a remote generation. Many of the techniques strike western 
observers as exaggerations of some of the worst evils of capital¬ 
ism and as cynical perversions of some of the best features of 
socialism. Still there is always the disturbing possibility that 
they may be effective. Furthermore, they have already been ex¬ 
ported to satellite countries, and they may be applied in China 
eventually. To “backward” countries having no democratic roots, 
looking forward to industrialization, and predisposed to accept 
Soviet claims at face, they have a definite appeal. 

From the earliest days of the Soviet state, there has been a 
one-sided contest between the “productionist” and "consumptionist” 
viewpoints. With the inauguration of rigid planning in 1928, the 
doom of the latter position was sealed. The grip of the state on 
labor has progressively tightened, but the ideals of socialist fraternity 
and voluntarism continue to be preached. As early as 1920, Trotsky 
refused to see any real difference between free and compulsory 
labor under the new order. In reply to the Mensheviks, who argued 
that militarization of labor would lower productivity, he asserted 
that “the whole history of mankind is the history of its education 
for work, for higher productivity of labor"; that man is “lazy” and 
must be coerced or otherwise be persuaded to work; that “every 
labor is socially compulsory laboxj" for “man must work in order 
not to die’ ; that the socialist technique of persuasion would be superior 
to the “bourgeois” technique.24 

lsSelected Writings, p. 135. 
“A lengthy excerpt from Trotsky’s remarks to the Third Congress of Trade Unions is 

quoted by I. Deutscher, Soviet Trade Unions, London and New York, 1950, pp. 36-38. 
W. H. Chamberlin, The Russian Revolution, New York, 1935, II, 293, quotes the 
Communist Party Central Committee as saying in 1920 that “socialist economy rejects 
in principle the liberal-capitalist principle of ‘freedom of labor’.” 
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When Bukharin tried to imagine the “withering away of the 
state, " he speculated that the end of the “coercive character of 
labor” would come only after instruments of external force (army 
and navy) and organs of internal repression had disintegrated. 
Lenin wondered, however, if the order should not be reversed. 
Under the firm guidance of Stalin, the question as to which comes 
first has become vapid. What might be called the "doctrine of the 
permanent class struggle” within the socialist state has been 
established: state authority will dissolve, not through “weakening, ” 
but through “maximum intensification” against internal(!) and 
external remnants of “capitalism. ”28 In 1949, a Soviet labor- 
law historian could still write that the distinction between free 
and conscript labor was meaningless: "When we are saying that 
in the socialist society the principle of voluntary labor is recog¬ 
nized we are not speaking of recognition of some kind of abstract 
principle of free labor and trade in a liberal and bourgeois sense, 
a principle which would be treated as a value per se .... it is 
impossible to secure the principle ‘from each according to his ability' 
without a pressure by the state and law regarding the universal 
duty to work. “*• 

The triumph of the productionist viewpoint and the coercive 
character of labor are revealed in many ways in Soviet economic 
life. At any time, the labor force is much larger than can be 
efficiently used in industry. A smaller staff could account for the 
same flow of end products from a typical establishment if a true labor 
stringency existed. Average productivity is much lower than it 
would be if more leisure were tolerated or if unemployment were 
legal. But total output is measured in a way which permits the in¬ 
clusion of many superfluous costs, so intraplant labor surpluses 
are rendered respectable. Though these surpluses may be ration¬ 
alized as contributing to current output and as controlled reserves 
available for defense or in training for more productive tasks, 
the fact still remains that they are economically the dysfunctional 
consequence of universal employment. In a sense, the same 
‘wage fund” is distributed among a larger number of persons on 

the payroll rather than a smaller number. 

!*Vyshinsky, p. 62. 
F«nm a work by Dogadov quoted by V. Gsovski, ‘ Elements of Labor: II." Monthly 
Labor Review, April 1951, p. 390. ’ ' 



Meanwhile, many types that could make up a “household’ ' sector 
are also obligated to support themselves to the extent they can — 
like pregnant women, nursing mothers, disabled veterans just dis¬ 
charged from hospitals, and tubercular and psychiatric cases.27 
“He who does not work, “ says Article 12 of the Stalin Constitution, 
in language close to St. Paul’s, “neither shall he eat. “ 

In general, the hours and intensity of work are adapted to the 
material circumstances of production. By 1940, the “shortest 
workday in the world” had been raised to 8 hours and the weekly 
standard to 48 hours.22 All overtime is obligatory. 

Over the years, labor discipline has become more strict. 
Turnover, once tolerated with a kind of pride, gave way to a job 
freeze in 1940. Many workers (e. g., in railroad transportation 
and in utilities) are under quasi-military rule. The protective 
features of the basic labor code have been attenuated through ad¬ 
ministrative issues legalized by the “doctrine of normative acts. “ 
Discharge for disciplinary reasons is permissible only if, among 
other conditions, output is not thereby reduced.2* Labor unions 
have no competence to bargain over wages and hours; they are pri¬ 
marily concerned with ádministration of social insurance and enlist¬ 
ment of labor interest in raising output sights and in fulfillment and 
overfulfillment of plan. Finally, it appears that even vacations are 

71he productive use of the mentally sick is especially interesting, in view of 
the fact that psychiatric cases comprise half of US hospital patients but only 
one tenth of the USSR hospital population. According to H. Berman, Juatice in 
Kuaaia: An Interpretation of Soviet Law, Cambridge (Mass.), 1950, p. 233, the 
purpose of the procedures adopted in the psychiatric approach to criminology 
in USSR ia "not to promote the welfare of the individual, for his own sake, but 
to maintain his social productivity, in this sense to educate him, for society's 
sake." V. Jansen, reviewing a book on Soviet psychiatry, says in Science and 
Society, Spring 1951, p. 178, that in USSR ‘ only the most acutely ill, unable 
to function, dangerous to themselves or others, are hospitalized. Every effort 
is made on every level to maintain the maximum functioning even in a«ase actively 
hallucinating psychotic conditions..•-Work as therapy, when it is a coniribu 
tion to the conmon good and not exploited for the profit of a minority, is only 
the consistent application to the mentally ill of the Soviet principle of the 
dignity of work as the very basis of creative productive social relationships ” 

2s0h regulations affecting labor, see Appendix B of this report; V. Gsovski, 
"Elements of Soviet Labor Law- l," Monthly Labor Review, March 1951, pp. 257-62, 
and Soviet Civil Law, Ann Arbor, 1949, I, 816-20; N. G. Aleksandrov, Sovetakoye 
Trudovoye Pravo (Soviet Labor Law), 1949; Schwartz, pp. 445-60, 479-84, and 
Deutscher, pp. 116-20. 

2*Moore, op. cit., pp. 325-26. 
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"organized” in the interest of restoring the productive power of 
workers; the rule of “rest for labor" has superseded the "bourgeois" 
notion of "rest after labor. ”so 

As has already been suggested in the remark on disciplinary 
discharge, the penalties to which workers and managers are subject 
also reflect the paramount interest in output.*1 Indeed, the increasing 
severity of the discipline may be regarded as an indication of the 
growing interdependence of an evolving industrial society. Absenteeism 
has come to be regarded as "desertion from the socialist labor front. " 
An unexcused lateness of more than 20 minutes or three instances of 
tardiness of less than 20 minutes in one month may lead to imprison¬ 
ment on the job for six months at 75 percent of normal pay. A 
worker dismissed for disciplinary reasons faces eviction from 
factory living quarters in 10 days. Prison labor is paid, like free 
labor, on an incentive basis.32 Workers are liable for damage to 
tools and other state property. They may be docked for defective 
work and for various infractions of factory rules. A decree of 1940 
declares the production of defective or incomplete goods to be a 
crime against the state quivalent to sabotage. 

Managers are held responsible for discipline and for the efficiency 
and quality of Lhe work of their personnel. Selective enforcement of 
the numerous laws they necessarily violate must be a potent psychological 
weapon. Memory of the purges of the 1930’s may also keep them in 
line. Merciless criticism in the national press is another punitive 
device. Of course, managers must also be somewhat insensitive to 
abuse. Since Satan characteristically assumes the form of a manager 
or a nameless bureaucrat when something goes wrong in Soviet in¬ 
dustry, such persons must expect to be the targets of inkwells. 

Of all the stimuli to efficient labor in USSR, none is more fre¬ 
quently discussed than monetary rewards. “The socialist system 
of wages, " according to Vyshinsky, "is the most potent instrumentality 
for raising labor productivity, for better employing the work day, 
for elevating the worker’s qualification, for improving the quality 
of the work, for achieving complete mastery of the technique of pro¬ 
duction, and for bettering the workers’ material position. "S3 This 

*°From $ 1934 trade union pamphlet cited by M. Y von, IWiat Has Become of the Russian 
Revolution. New York, 1937, p. 31. 

3 In addition to Appendix B and works by Osovski already cited, see E. T. Raymond, 
“Manager Ivan Ivanoff on the Production Trapeze," Uni ted Nations World, March 
1950, pp. 28-31. 

32See Chapter 6 of the '‘Corrective Labor Codex of the R.S.F.S.R. " in American 
Federation of Labor, Slave Labor in Russia 1949, pp. 168-69. 

33Vyshinsky, p. 567. 
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wage system is based on the piece rate, straight or progressive. 
Its development began after the egalitarian principles of the 1918 
Labor Code proved inimical to productivity advance.*4 It was 
strengthened in the 1930’s with the establishment of skill and 
grade differentials, the termination of wage bargaining by unions 
and their virtual integration into the state planning and admin¬ 
istrative apparatus, and the introduction of Stakhanovism and other 
techniques for the systematic elevation of output norms.** The 
Soviet corrective labor system, as was noted in the preceding 
paragraph, is also organized along incentive lines for maximum 
productivity in places of detention. 

The ultimate dependence of high real wages on high labor pro¬ 
ductivity has, of course, been recognized by Soviet leaders from the 
very beginning. Awareness of the connection is implicit in the quo¬ 
tations cited earlier in this chapter. Out of the struggle against 
leveling ’.endencies and the victory of planned investment, a 
conscious wage policy has evolved. This policy, often stated in 
garbled or elliptical form in Soviet and satellite literature, amounts 
to the following: The rate of productivity advance should exceed 
(1) the rate of increase of average real wages, so that a srfficient 
surplus would accrue to the state for capital expansion, defense, and 
educational and social services; and (2) the rate of increase of aver¬ 
age nominal wages, so that unit labor cost would fall and money 
prices of commodities could also be reduced.** If planning in 

*4The program adopted by the Eighth Party Congress in 1919 announced that the ulti¬ 
mate objective of equal rewards for labor could not be realized "when *ly the 
first steps are being taken towards replacing capitalism by conrnmism. * (See 
J. H. Meisel and E. S. Kozera, Materials for the Study of the Soviet System, 
Ann Arbor, 1950, p. 115 ) 

*$ee, for example, Deutscher, pp. 100-27; M. Miller, Labor in the USSR, London, 
1942, pp. 22 23; and Osovski, Soviet Civil Law, I, 92 96, and Monthly Labor 
Review, March 1951, pp. 258-61. 

*0h the Soviet attitude with respect to wages and productivity, see, tor example, 
N. A. Voznesenskii, 77ie Growing Prosperity of the Soviet Union, New York, 1941, 
p. 40; State Planning Coomission of the USSR, The Second Five-rear Plan. New 
York, 1937, pp. 441-42; University of Birmingham Bureau of Research on Russian 
Economic Conditions, Maies of Industrial Moriera in the USSR (Memorandum No. 6), 
July 193¾. pp. 10-14; and Deutscher, pp. 100-03. 

The Soviet wage-productivity objectives may be stated simply in symbolic 
form- If labor productivity in industry (•• Q/E) rises faster than average money 
wages (- W/E), then we have the following index inequalities: 
[(Q,/Q0) + (E,/E0>] > [(»,/*„)+(£,/£„)]. or Q,/9(, > *,/W0, or W/Q, < VV 
That is, unit labor cost (= W/Q) in period 1 must be less than in period 0. If 
Ipoor productivity in industry rises faster than average reel wages, then we have, 

in index form, [(Q1. + Q* ,)/(010 + Q 0) ^ o^ or 
Q" ,/Q'd > "heretf represents the weighted industrial output of wage goods, 
and Q the weighted industrial output of non-wage (and consumption) goods at the 
disposal of the state, capital equipment, etc. The average real wage is the 
quotient of Q* and the total number of industrial workers, E. The inequality 
shows that the output of non-wage goods must rise faster than the output of wage 
goods for “socialist accumulation" to occur at a desirable rate 
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terms of resources were perfect, the first relationship would be 
achievable without difficulty. If fiscal planning were correct, the 
second would be realizable, too. In US, where government ‘‘fuir* 
employment policy would have to be implemented by indirect means 
(like compensatory spending), there is more excuse for error. 

Incidentally, it is interesting to note that proponents of economic 
stabilization in US have generally recommended maintenance of a 
static price level over time and the increase of wages at the same 
average rate as productivity. Since the price level would be stable, 
however, real and nominal wages would be almost proportional (not 
exactly proportional because relative prices need not remain fixed). 
The difference between this wage policy and that of USSR is the 
difference between the productionist and consumptionist philosophies. 

Actual wage-price-productivity relationships during the Soviet 
epoch have been very different from the planners’ ideal. Before 
the inauguration of full-scale planning, productivity failed to keep 
pace with advances in real or nominal wages.»7 Since the late 1920's, 
as may be seen from Appendix Table A-7, money wages have 
tended to rise faster than productivity, and absolute prices have 
also advanced.** Although Soviet spokesmen have claimed sub¬ 
stantial increases in real wages during the planning era, there is 
reason for skepticism They tend to ignore the wage inflation that 
accompanied industrialization, to confuse nominal and real wages.” 
Unfortunately, a definitive evaluation of the situation since 1928 
cannot be made in the absence of even official price indexes after 
1930 and in view of the uncertainty of the worth of non-monetary 
personal income (in the form of social benefits and low house rent). 
Nevertheless, such crude estimates as can be made support the 
view that real wages have declined substantially, despite Soviet 
assertions to the contrary. « 

^University of Birmingham, Memorandum No. 6t pp. 10-14. 
* For an effort to reconstruct the Soviet price experience, see N. Jasny, “The 

](Soviet Price System, ’’ American Economic Review, December 1950, pp. 845-63. 
Most Soviet reports simply quote the gains in nominal wages as though these are 
significant. Molotov actually identified real and nominal wage increases in his 
1939 speech, Tretii Pyatiletnii Pian Raivitiya Narodnogo Khoxyaiatva SSR (Third 
Five Year Plan for the Growth of USSR National Economy), 1939, p. 9. Oh the 
confusion of real and nominal wages, see also M. Gordon, Worker» before and after 
Lenin. New York, 1941, pp. 150-67. For an account which is sympathetic to the 
Soviet vi *w, see R. M. Somerville, “That Soviet Standard of Living,Anerican 

40QuarterIy on the Soviet Union, April 1940, pp. 3-27 
According to S. Schwarz, "The Living Standard of the Soviet Worker: 1928, 1938, 
1948, ” Modern Review, June 1948, pp. 272-86, the purchasing power of wage and 
salary earnings declined about 20 percent between 1928 and 1938 (while weekly 
hours declined slightly), about 40 percent between 1938 and 1948 (while hours 
rose substantially), and about 50 percent between 1928 and 1948. These esti¬ 
mates take no account of the1 socialized’’wage, but Schwarz regards the Soviet 
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In addition to the incentives built into the money wage system, 
there are other stimuli. Honorary titles, medals, and wide pub¬ 
licity are given to “labor heroes. “ Stalin prizes are awarded an¬ 
nually to worthy scientists, managers, workers, and artists. 
Patents — “certificates of authorship” — are available to inventors. 
Managers, foremen, and skilled workers may qualify for bonuses. 
Continuity of attachment to a firm affects the amount of entitlement 
to sickness and other social benefits, vacations, pensions, and pri¬ 
ority in use of rest homes and sanatoria.4' 

Now, we consider the ultimate weapon being readied in the Soviet 
arsenal for the conquest of capitalism and the attainment of com¬ 
munism. Appropriately, this weapon is not a thing, but a man — 
sociocentric “Soviet man,’ of whom anticipations are glimpsed in 
spontaneous excesses of effort, in the orgies of “socialistic com¬ 
petition.” The perfection of this new type would supposedly justify 
the sacrifices of the lost generations, the stern “duties” imposed 
under the “law," and the “oppressions” of the “state.” This 
man would be the reply to the commonplace that “human nature 
cannot be changed “ He would stand in relation to the paltry bour¬ 
geois “economic man” as Hyperion to a satyr. He would assure 
the achievement of a productivity level which lies beyond the reach 
of a man motivated by cupidity or avoidance of pain. As may be 
seen from the chronology presented in Appendix C of this report, 
Soviet propaganda has often had to sustain the wilted weary pilgrim 
with fresh signs and portents that the future was already here. 

The basis for the transformation of man was laid in the Soviet 
Revolution. When the fetters of capitalism are struck off and the 
worker becomes a “collective master” of the economy, when he is 
freed of fear of unemployment and the vagaries of the price system, 

valuation of this supplement at 38 percent of the money wage to be a 'gross 
exaggeration” (p. 283). The Birmingham wage study (Memorandum No. 6, p. 1), on 
the other hand, counted the supplement as 1/4 the money wage. For other esti¬ 
mates showing a decline in Soviet real wages during the planning era, see 
N. Jasny, American Economic Review, December 1950, pp. 847-52, and 
p. 488, and Äeview of Economic» and Statiatica, February 1950, pp. 96-98; 
Schwarts, p. 461; and Prokopovics’s Quarterly Bulletin of Soviet-Ruasian 
Economics, April 1950, pp. 152-54. In estimating the worker’s disposable 
income, according to Yvon (p. 24), a deduction must be made of 15-21 percent 
withheld from pay(for example, in the form of forced loans). 

4 Gsovski, Soviet Civil Law, I, 817-18, and Monthly Labor Review, April 1951, 
pp. 258-59. Oh the rewards for invention, see F. Busies, "Incentives for 
Soviet Initiative,“ Economic /ournai, September 1946, pp. 415-25. 
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he feels a new pride, dignity, energy, and enthusiasm. Work 
ceases to be the curse of Adam and becomes a positive joy. The 
worker strives to achieve a fine frenzy in the factory or on the 
collective farm. For him, to labor is to pray. 

Lenin already saw the first rays of communism in the 1919 
subbotnik, in‘the rank-and-file’s self-sacrificing concern that 
overcomes all obstacles for increasing the productivity of labor.41” 
In September 1926, the first “shock brigades” (udarniki) went into 
action. In 1929, Stalin called for “socialist emulation;” he was 
prepared to report remarkable results by November. Indeed, he 
found a “decisive change in the sphere of the productivity of 
labor” — “an expansion of the creative initiative and intense 
labor enthusiasm of the vast masses of the working class. ”4î In 
1930, the shock worker was honored with a special day (October 1). 
He was also accorded special privileges. Unions encouraged emu¬ 
lation, promising that a few years of effort without stint would con¬ 
vert USSR into a “Socialist America. ” 

In August 1935, “a plain miner, ” Stakhanov, discovered in a 
coal pit the advantages of division of labor;44 by November, Stalin 
addressed the First All-Union Conference of Stakhanovites. He 
hailed the “new wave of socialist emulation” — which spread “like 
a hurricane,” a “conflagration, ” and grew “like a rolling snowball” 
— as pointing the way to the substantial productivity growth required 
“for the transition from socialism to communism and for the elim¬ 
ination of the distinction between mental and manual labor. ” He 
ascribed the movement to four causes: First, “life has become 
more joyous. And when life is joyous, work goes well. ” Second, 
labor is not exploited in USSR, where it is “a matter of honor and 
glory. ” Third, modern techniques have been made available. 
Finally, skilled c \dres had been trained to master modern 
techniques.41 

ftioted from “A Great Beginning” in Leontyev, p. 26. 
From‘'A Year of Great Change," Selected f/ritinga, p. 134. E. Lokshin, Indue tty 
in the USSR, Moscow, 1948, p. 64, credits "socialist emulation” for the alleged 
12 9 percent gain in output per worker in 1929. A. Rothstein, Man and Han in 
Soviet Economy, London, 1948, p. 113, credits the pain of 1928-29 specifically 
to'‘production conferences.” 
“A plain miner, the Donets Basin hewer, Alexei Stakhanov, in response to 
Stalin's speech of May 4, 1935, the keynote of which was care for the human 
being and which marked a new stage in the development of the USSR, proposed a 
new system of labor organisation for the extraction of coal.” — V. I.Meshlauk, 

4Jin the introduction to The Second Five’Year Plan, xix. 
See Selected Writings, especially pp. 366-73. 
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Whether or not the Stakhanov “conflagration” was a case of 
Communist Party arson, as some foreign observers suggest,4* 
heroic effort has become a part of Soviet folklore. As late as 1946, 
a writer flatly stated that “it is impossible to raise the general 
national productivity without the diffusion of Stakhanovism and its 
methods. "47 Glorification of Stakhanovism is as important as 
Stalinolatry. Leontyev grows esctatic when describing the new 
approach to work: “In the USSR an entirely new, communist 
attitude towards work has arisen and become deep rooted. The 
advanced workers, peasants, and office employees in the Soviet 
Union, her Stakhanovites and shock-brigade workers, love their 
work, their machine, their factory and their office. While at 
work they feel and realize that what they are doing is above all a 
matter of public importance. They know that the more and better 
they work the higher will be their standard of living, and the respect 
and honor they earn. But it is not only personal incentive that 
inspires men and women to deeds of heroism at their work. The 
greatest stimulus to labor enthusiasm is the desire to devote all 
one’s strength to the good of the socialist fatherland. It is the 
desire to serve the commonweal. It is genuine Soviet patriotism. 

“This attitude toward work is the first step in the transforma¬ 
tion of work as a duty into work as a prime necessity of life, into 
work for the pleasure of it. The work of a Stakhanovite, during which 
he displays all his physical and mental talents, is a source of added 
human dignity, a source of joy; it is a particle of the future in the 
present; it is a genuine ray of communism. ”4» 

It is with similar fervor that the penitent prodigal, Yugow, 
now speaks. In USSR, he says, “labor is lifted into the realm of 
passion and glory ’; workers toil in a collective spirit, “not sparing 
their strength, without regard for hours spent » and work, being 
merged with the social interest, becomes “the moí“ vital part of 
a fully integrated way of life. ”4* 

4*L. E. Hubbard. Soviet Labour and Induatry, London, 1942, pp. 76-78; and 
Deutscher, pp. 111-16. Premeditation may be read into one of the stated aims 
of the second five year plan: "’To transform the entire working population 
into builders of a classless socialistic society.’1 «... 

47F. P. Koshelev, Proitvoditel’noat’ Truda v Novoi Pyatiletke (Labor Productivity 
in the New Five Year 

4*Leontyev, pp. 59 60. 
4» — 

Plan), 1946« 

A. Yugow, "Incentives in Soviet Economy," Soviet Russia Today, 
pp. 1¾ 27. See also R. Parker, “He Who Does Not Work," ibid., 

June 1949, 
January 1949, 

pp. 14 15. 



The role of the organs of propaganda in the spread of the new 
attitude toward work is described in a recent study by Inkeles. He 
quotes Pravda as declaring on Press Day in 1947; “The task of the 
Bolshevik press is to pick up and publicize everything... which increases 
the patriotic initiative of the masses and facilitates stepping up the pace 
at which the national economy is built and developed. “ He states 
prosaically that, in the absence of “the goods, the housing, and 
the other things that might of themselves result in high labor 
productivity and better discipline, “ the Party has recourse to 
the psychological weapon and coercion, with special emphasis on 
the former. The concentration on “exhortation” means that the 
national and local press has largely been “transformed into a kind 
of mass ‘trade’ journal. “*° 

A less spiritual view of Stakhanovism is also taken, of course, 
by socialist and other critics of the Soviet Union. Answering Stalin s 
speech of 1935, Trotsky sUted: “The motive force of the Stakhanovists, 
however, is not a ‘happy’ mood, but a desire to earn more money. 
He decried the use of “naked and crude” forms of exploitation which 
would not be tolerated in bourgeois countries, and the establishment of 
the rhythm of work in accordance with the “chase after the ruble. 
Workers do not, in these circumstances, “expend themselves ‘ac¬ 
cording to ability’.. . but in violation of themselves. A French 
worker who returned in disillusionment after 11 years of experience 
at various levels in Soviet factories, described Stakhanovism as the 
ultimate of the “sweating system. ” With “shock work”, it ^mounted 
to the legalization and elevation to a state virtue of “the utilization of 
the strong-armed and big-bodied in order to augment the intensity of 
labor. "** Deutscher notes the widespread spontaneous opposition to 
Stakhanovism at first; he observes that this “mixture of progressive 
rationalization and old-time sweated labour1' was not securely en¬ 
sconced until the unions were purged in 1937-38.83 Finally, Yugow, 
in his unregenerate days, noted that the movement was soon cor¬ 
rupted, that cupidity and other un-communist motives came to 
dominate. Though it did raise the output sights of the worker, it 
was unable to eliminate the main obstacle to high productivity of 
labor — defects in the organization of production which did not depend 
on the workers. ’’84 Indeed, “the fundamental vice of Stakhanovism 

S0A. Inkeles, Public Opinion in Soviet Russia, Boston, 
*'Trotsky, pp. 82, 124-25. 
“Yvon, pp. 36 37. 
^Deutscher, pp. 114-16. 
54A. Yugow, Russia^ Economic Front for war and reace, 

1950, pp. 168-69. 

New York, 1942, p. 194. 
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is that it transfers the center of gravity from the realm of scientific 
management and organization of production to the intensification of 
the individual effort of the worker. ’’55 

SSIbïd., p. 192. 
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CHAPTER H 

PRODUCTION AND PRODUCTIVITY MEASUREMENT IN USSR 

Statistics in USSR 
In statistical work, too, USSR keeps its political, economic, and 

social objectives to the fore. “Fact-finding, " the accumulation of 
more or less interesting facts and their subsequent analysis, is 
scorned. The major series emerge out of “operating” or “admin¬ 
istrative“ statistics developed for planning and related purposes. 
But, like such statistics everywhere, Soviet tabulations are dis¬ 
tinguished for their lack of explanatory notes and lack of technical 
meticulousness. The quantitative virtue of operating statistics — 
the completeness of establishment coverage, so highly prized by 
Soviet writers — is balanced by the defects of high cost and low 
quality. The inadequate training of the personnel preparing and 
policing reports, the violation of report instructions, the lack of 
coordination of the statistical agencies, and the excessive number 
of reports were commonly mentioned in the frank journal literature 
of the late 1930’s. Sampling does not seem to be employed, despite 
the abundant opportunities, a sound tradition in mathematical 
statistics, and a dearth of modern computing equipment.' 

Soviet writers frequently boast of the practical orientation of 
USSR statistics. Thus, Yugenberg points out that Soviet series on 

'The large si*e of Soviet office staffs is partly due to the scarcity of equip¬ 
ment. See A. Arakelian, Induatrial Management in the USSR, Washington, 1950, 
pp. 145-48, who urges mechaniration of planning, accounting, and statistical 
work, which in seme enterprises requires 20--25 percent of the employment total 
and represents 20 30 percent of production expanses. Although there is evidence 
that business machines, including electric tabulating equipment, have been pro¬ 
duced in USSK since 1935, the numbers involved are unimpressive. Production of 
such items, furthermore, was interrupted by wartime conversion and apparently 
was not resumed until 1948-49. It is also siBtificant that the first text on 
mechanical accounting equipment appeared in 1949 — G. P. Yevstigneyev and B. M. 
Drozdov, Organixataiya ¡ekhanixerovannogo Ucheta (Organization of Mechanical 
Accounting). 
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production were developed, not to satisfy the “curiosity of some 
research institution, " but in response to the “necessity of planrving 
the requirement of each separate enterprise. “l A textbook pre¬ 
pared by members of the Leningrad Institute of Philosophy stresses 
the role of statistics as an “active stimulus and effective guide to 
action. “ Indeed, productivity and other computations should supply 
“fighting slogans, “ indicate accomplishment, and disclose the 
magnitude of the problems ahead.1 Rotshtein, the outstanding 
productivity technician of USSR, similarly emphasizes function¬ 
alism in his listing of the purposes of productivity measurement at the 
establishment level and above: (1) to assist operationally in plan 
fulfillment; (2) to provide the basis of planning directives; and (3) 
to reveal “unused reserves” (e. g. , through comparison of the 
production rates of Stakhanovites and other workers).4 

These brief remarks on the place of statistics in USSR would 
seem even less adequate if they made no reference to the recent 
discussions of accuracy.5 On this score, the present report can 
offer only some new instances. There is no doubt about errors 
and distortions arising out of the reporting system* and the very 
conditions of Soviet development. There is also no doubt about 
the official exploitation of opportunities to represent Soviet progress 
in favorable terms and about the suppression of unfavorable sta¬ 
tistics. If one could get close, one would probably discover that 
employees of the central statistical agency sing the following 
theme song (in Russian, of course) at their work: 

“You gotta accentuate the positive, 
Eliminate the negative. “ 

From an article on production measurement translated in S. M. Kingsbury and 
M. Fairchild, Factory, Family and Woman in the SovietOhion, NewYork, 1935, p. 300. 
A Textbook of Marxiat Philosophy, London (no date), pp. 284-85. 

tshtein, III, 42. Interplant and interregional productivity comparisons (more 
detailed than the ones shown in our Appendix A, Tables A-10 and A-ll) are also 

gStudied by central authorities for hints of '‘unused reserves.” 
For example, the discussions by N. Jasny, A. Bergson, C. Clark, M. Dobb, 
A. Gerschenkron, A. Yugow, and H. Schwarts in November 1947, February 1948, and 

(February 1950 issues of Review of Economics and Statistics. 
Incidentally, 0. Morgenstern, On the Accuracy of Economic Observations, Princeton, 
1950, p. 13, cites a “report" that, in the early 1930’s, the central agency worked 
out “lie coefficients" for the correction of reports from various regions and 
industries. With appsrent seriousness, he adds that “nothing definite is 
known, however." 
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Still, this writer feels that some who criticize Soviet series 
and estimate the degree of “overstatement” do not themselves know 
just what concepts are appropriate for an economy in transition 
and have a false idea of the sophistication of Western measurement 
technique. Is it sufficiently understood by students of the Soviet 
economy that the most careful Western students of production 
measurement avoid constructing indexes for machinery and other 
industries making a wide variety of products of changing specifi¬ 
cation — that is, for industries of great importance in the Soviet 
aggregate? Is it sufficiently appreciated that Western experts do 
not agree on how to adjust a composite output index for the omission 
of products difficult to measure? These and other technical 
difficulties often unwisely dismissed as unimportant in “mature“ 
countries cannot be slighted at all in “new*countries. Any Soviet 
procedure adopted for production measurement would have been 
“wrong. “ A better job could have been done, but it is also true 
that Western practice has not provided a blueprint for the “right” 
index either. 

Productivity Measurement 
The obvious interest of USSR in productivity measurement makes 

the Soviet system only superficially unique, as Stalin himself noted. 
Although the word “productivity” may well be used more common¬ 
ly there than elsewhere, the notion is basic to the “American 
profit system” and is expressed in the persistent effort to re¬ 
strain or reduce “unit labor cost. ” Since the government dominates 
in the economic sphere in USSR, the press naturally assumes the 
character of a “mass trade journal. ” But, in US, the language 
of accounting and the very diffusion and “privacy” of enterprise 
may obscure the constant preoccupation of the entire business 
community with decisions affecting productivity. It is also not the 
American custom to emphasize the contribution of government 
toward preservation and extension of the conditions for high pro¬ 
ductivity; indeed, it is fashionable to assert the contrary 

Significantly, Federal productivity series must “compete” 
in US with those devised (often from Federal statistics) by private 
organizations. Government interest in productivity by name has 
been most, evident, in US in periods of national emergency, like 

7From our standpoint, S. E. Harris, Economic Trend», New York, 1949, pp. 49-54, 
errs in contrasting the ‘''emphasis” on productivity in USSR and “underemphasis” 
in US. 
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depression and war; and it has also been encouraged by the idea 
that a national wage policy is desirable or necessary. The compilation 
of production, employment, and hours statistics for various industries 
may be traced to the pressures of such emergencies. The activities 
of the War Production Board’s “War Production Drive” were 
strongly reminiscent of the Soviet publicity program for “selling” 
Stakhanovism. But, in the main, conscious interest in produc¬ 
tivity in US is more apparent in non-government circles, in the 
abundant trade and technical literature usually unfamiliar to the 
professional economist, and in the vocabulary of labor and manage¬ 
ment spokesmen. 

For the purpose of measurement, many specific labor produc¬ 
tivity concepts are definable, though few may be implemented either 
in USSR or other countries. If the numerator refers to the output 
of end products of establishments or industries, then the denominator 
used in USSR should ideally include the labor “embodied” in con¬ 
sumed materials and equipment as well as the “living” labor added 
in those establishments or industries. The labor sum should be 
expressed in simple-labor units, as a current equivalent (analogous 
to reproduction cost) of homogeneous “average socially necessary" 
labor* If the embodied labor is not counted, then the output numerator 
should ideally be measured “net. ” 

Soviet statisticians, having inherited the classical materialistic 
bias through Marx, apparently prefer gross output indexes for pro¬ 
ductivity measurement, despite the duplication contained in the 
weighted aggregates and despite the omission of embodied labor 
from the denominator. Western students prefer net output measures, 
though they frequently must use gross indexes instead.* Thus, 
a productivity index for an American manufacturing industry typically 
is based on an output index of end products and a labor-added index 
of input. When industry output indexes are combined, however, 
an attempt is made to restore a certain degree of netness by the 
use of net industry weights, like value added or labor added. Ac¬ 
tually, the result may be quite different from that obtained if com¬ 
posite output were measurable according to the principles of national 
income accounting. But what is of main interest to us here is that 
some Soviet writers even consciously reject the notion of a net output 
measure.10 

sRotahtein (III, 115-24) is favorably disposed toward measures including “expanded” 
labor time but believes such computations not yet feasible. 

*See, for example, S. Fabricant, The Output of Manufacturing Induatriea, 1899-1937, 
New York, 1940, especially Chapter II on gross and net production index formulas. 

,0D. V. Savinskii, Kura Pronyahlennoi Statiatiki (Course in Industrial Statistics), 
1949, pp. 223-24. Oh the other hand, the authoritative Sh. Ya. Turetskii did have 
something favorable to say about net output concepts some years earlier. 
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Labor input customarily is measured by duration — e. g., 
man-years or man-hours. Although data on man-hours are com¬ 
piled in USSR, the widely-publicized industry productivity series 
and the plan estimates refer to output per worker (i. e., output 
per man-year)." Within the enterprise, however, output per 
man-hour statistics are also used for a variety of purposes (e. g., 
in the establishment of work norms and reduction of "dead time"). 
Publication of detailed data on the average length of the workday and 
days worked per year was discontinued in 1935; consequently, 
foreign students cannot make their own output per man-hour 
estimates." 

Since hours worked per day and per year have risen sig¬ 
nificantly since the early 1930's, output per worker has increased 
more sharply than output per man-hour, so the former concept 
presents a more favorable picture. But, even though the propa¬ 
ganda advantages of more favorable measures do not go unnoticed 
in USSR, a national index of output per worker may well seem adequate 

It it not'Cletr «father the Soviet figure* for «rorkers (rabochiye) entering the 
productivity computations include the apprentice* whose disposable output is 
recorded in the production index (Slovar' Spravochnik, 1948 ed., pp. 112-14). The 
Soviet “worker" category corresponds to the American "wage earner” or “production 
worker" category, but may be somewhat narrower. Soviet employment may be under¬ 
stated somewhat by the exclusion of certain workers engaged for 1-5 days during a 
month (Slovar’ Spravochnik, 1948 ed., pp. 385-86). It appears that output per man- 

t2year ia computed on a 300 day basia (Rotshtein, III, 35). 
It is odd that an official statistical compendium, published in 1939, shows a foot - 
note to the effect that hours for 1935-37 had to be “extrapolated by us" for a man¬ 
hour productivity calculation. See SSSR i Kapitaliaticheakiye Strany (USSR and 
Capitalist Countries), 1939, p. 75. Of course, the published Soviet statistics for 
average hours per day may be misleading even though they purport to include over¬ 
time. There is ample evidence in Soviet literature extolling the “heroism” of 
labor vanguardista that unpaid and unrecorded overtime was common. Indeed, Trotsky 
(p. 80) went so far as to say that Stakhanovism amounted largely to intensification 
and lengthening of the workday: “IXiring the so-called ‘nonworking' time, the 
Stakhanovists put their benches and tools in order and sort their raw material, the 
brigadiers instruct their brigades, etc. Of the seven-hour working day, there 
remains nothing but the name.” Another critic, M.'Gordon (pp. 263-68), cites 
instances of unpaid overtime required to accomplish the early plans, despite the 
limits established in the legal code- Trod, September 30, 1949, complained that “it 
is hiÿi time to put an end to the illegal use of overtime hours, to the postponement 
and cancellation of off-days, as well as the shortening of the dinner hour.” 
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for an industrializing state striving to augment output per head 
of population through increasing participation in the labor force 
and raising the output per participant. If the proletarian dictator¬ 
ship eventually achieves enough material prosperity to permit 
the recognition of leisure (in the form of reduced work hours as 
well as contraction of the labor force), then interest might shift 
to a national inaex of output per man-hour. Meanwhile, plants 
have the data for the output per man-hour computations they need 
to make. 

In USSR as elsewhere, no adjustments are made in labor input 
measures for the heterogeneity of worker skills and for changes in 
labor intensity. A crude adjustment for skill differences on the 
basis of wage r»tes would be less justified under Soviet conditions 
than in a market economy. As for labor intensity, Soviet writers 
would deny the relevance of this notion to USSR computations - 
despite the obvious trend from leniency to stern discipline in the 
official policy toward labor, the evisceration of trade unions, the 
extension of the piece rate system and progressive norms, and 
the introduction of detailed accounting of time losses throughout 
the workday. Soviet commentators regard reported advances in 
output per worker or man-hour in USSR as true productivity 
increases in the Marxian sense, since technological and other im¬ 
provements there are supposed to be continually changing the “balance 
between society and nature. ’’ On the other hand, they like to regard 
such US increases as they acknowledge after 1929 as evidences of 
heightened intensity.1* One writer has even suggested recently 
that American statistics on actual hours are fraudulent, representing 
nominal hours, presumably because the lengthening workday anticipated 
by Marx has not materialized; that, if they really do represent 
actual hours, they reflect the rising intensity of the hour of work.,4 

Since alternative productivity index formulas, like alternative 
production formulas, could yield substantially different results for 
a country like USSR, it would be of interest to know the details of 
construction of the official index of output per industrial worker 

> 
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Savinskii, pp. 223 ff. 
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(pieced together in Appendix A, Table A-l). Although an attempt to 
ascertain those details met with only limited success, the findings 
seem worth recording. 

Contrary to the inference which might be drawn from statements 
often made by foreign writers, the Soviet index of output per indus¬ 
trial worker has not been consistently computed as the quotient of 
aggregate output and employment measures. From Appendix Table 
A-2, it is evident, for example, that results which lie closer to 
the official series are obtained for the early 1930’s if the produc¬ 
tivity measures for the major industrial “branches” (corresponding 
roughly to our Census industries or industry groups) are averaged 
in some suitable fashion. Thus, like the official index, averages of 
productivity relatives with fixed money, fixed employment, or 
changing employment weights rise more rapidly than the quotient 
of total production and employment measures for industry.'* 

The turbulent period 1930-32 is of special interest. Table A-2 
shows that the differently weighted averages of productivity measures 
and the quotient of aggregate production and employment indexes con¬ 
form rather closely to the official series for output per worker 
until 1930. Between 1930 and 1932, however, the produc V /ity quo¬ 
tient remains relatively stationary as the official index and the 
weighted averages continue to rise together. Perhaps, during this 
period of change-over from neutral to “bolshevist” statistics,'• 
some sort of average of productivity indexes was adopted in lieu 
of the less favorable ratio of aggregate measures. A change in 
methods or data is suggested by the conflicting reports for those 
years, some of the contemporary reports even referred to declines, 
which have since been expunged from the official series.17 Indeed, 

The algebraic conditions for the quotient of total output and employment indexes 
to lie below or rise above the average of productivity indexes may be analysed by 
elementary vector or matrix methods described in the writer’s ‘Note on a Common 
Statistical Inequality”, Journal of the American Statistical Association, June 
1943, pp. 217-22. By such methods, it may readily be determined, for example, 
that an average of branch productivity measures with base period (t8) value of- 
output weights exceeds the quotient of aggregate output and employment indexes 
when there is a positive von Bortkiewics coefficient of corpelation between price- 
weighted output per worker ratios of time period ti ( i.e., 2p0q t/E¡ ) and the 
reciprocals of the branch employment indexes (i.e , E0/E¡). 

ito ■7Mny’ “SovietStatistics”, Reviewof Económica and Statiatica, February 1950, p. 92. 
See Trotsky, pp. 41 42, for reference to 117 percent productivity decline in 1931 
and to an official acknowledgment of a production gain far below plan (as employ¬ 
ment increased beyond the anticipated level). The official production statistics 
for 1932 appear since to have been revised upward- In Red Economice (ed- by G. 

York, 1932, p. 106, N. Basseches also refers to a decline in average 
output per worker. E M. Friedman, Ruaaia in Tranaition, New York, 1932, p. 280, 
cites a Soviet press report to the effect that productivity fell 12 5 percent in 
the fiscal year 1930. S. Ordzhonikidze, Commissar of Heavy Industry, stated in 
The Industrial Development in 1931 and the Taaka for 1932, Moscow, 1932, p. 31, 
that productivity rose “but slightly" as production costs increased. 



it is a tribute to the Soviet accounting and statistical methods 
of the time — or to the indifference to report instructions displayed 
by untrained office personnel at the plants — that productivity should 
have increased or even remained fairly level in the face of a huge 
unplanned influx of inexperienced workers into establishments 
unable to employ them effectively." 

It is possible that the industrial productivity index was not 
computed as a quotient of aggregate measures in the late 1930’s. 
Thus, according to Granovskii and Markus, writing in 1940, the 
Soviet measure was determined by the “index method” — apparently 
as an employment-weighted average of productivity relatives for 
the major industrial branches." But this statement is puzzling, 
inasmuch as an average with labor weights does not appear to 
have had any official status until 1943. Nevertheless, since Soviet 
productivity estimates have typically been published in the form of 
year-to-year link relatives back to 1928, they may well have been 
computed in this form (average of branch productivity link relatives) 
in the first instance.*0 In any case, rough computations for 1940 
indicate that the official index for this year lay within the range of 
the productivity figures for the individual branches.2' 

The advent of war must have disrupted the USSR statistical 
reporting system badly. Though there are no explicit figures on 
the productivity change in 1941-42, the assertion of subsequent 
increases and the reattainment of the prewar level (see Appendix 
Table A-l) suggestsaprecipitous decline. Of course, if productivity 
changes were expl itly measured in the year of invasion, the 
conventions adopted for dealing with bombed-out plants and those 
rendered idle by material shortages would have been statistically 
all-important. 

"ihat the USSR measurement method leads to bizarre results or is inadequately 
policed is suggested by the remarks of the State Planning Commission, Summary of 
the Fulfilment of the Firat Five Year Plan for the Development of the National 
Economy of the USSR, Moscow, 1933, p. 191, on the alleged achievement of a 41 
percent increase during the plan period (4-1/4 years) “It must also be taken 
into account that the growth of productivity of labor is taking place simul 
taneously with the reduction of the workday from eight to seven hours, under 
conditions of huge influx of new, untrained workers, the organization of new 
branches of production and an increased proportion of highly labor absorbing 
manufactures.” 

"E. L. Granovskii and B. L. Markus, Ekonomika Sotaialiaticheakoi Promyahlennoeti 
(Economics of Socialist Industry), 1940, pp. 475-79. 

20It is of interest that the productivity link relatives for industry are not con¬ 
sistent with gross output per wtorker series published in the same work — e.g., 
Sotaialiaticheekoye Stroitel’etvo SSSR (Socialist Construction in USSR), 1936, 
pp. 3, 38 39. 
Based in part on details shown in the 1941 plan. 



For a few years( from May 1943 to some time in 1948 or 1949» 
it appears that two industrial productivity indexes were officially 
computed — the ratio of aggregate output to employment and an 
average of branch productivity indexes with current employment 
weights.11 The former was supposed to be the standard index. 
The latter, to be computed concurrently, was, however, con¬ 
sidered technically superior by leading Soviet students.13 

The arguments in favor of the labor-weighted measure were 
similar to those offered earlier by American agencies expressing 
a similar technical preference, WPA National Research Project 
and the US Bureau of Labor Statistics.14 For one thing, this 
measure is necessarily an internal mean of productivity indexes 
of the individual branches, while the ratio of aggregate output to 
employment could lie outside the range of the branch indexes. 
If it were possible to weight the individual product quantities in 
the composite output measure by unit labor requirements instead 
of prices, the result, when divided by the index of workers, would 
necessarily be an internal mean. The price-weighted output measure, 
however, yields a composite productivity estimate which reflects 
not only changes in productivity in the individual branches, but also 
in the structure of total output. 

Despite its technical virtues, the Soviet labor-weighted produc¬ 
tivity average must have proved disappointing in the postwar period, 
for it was unceremoniously deprived of its privileged status. Evidence 
to this effect is offered by Savinskii’s book, published in its third 
edition in 1949. After several laudatory pages on this measure, a 
sudden bald statement declares that the series was discontinued by 
decree — as though the information was received while the book was 
in galley.19 

22 
22 

Slovar’ Spravochnik, 1944 ed., pp. 218-19. 
'See Rotshtein, III, 65-91; Granovskii and Markus, pp. 475-79; Turetskii, Btonomika 
Proizvodstva i Kacheatvennye Pokasateli Plana" (Economics of Production and Qiali- 
tative Plan Indices), Planovoye Khoxyaiatvo (Planned Economy), 1940, No. 8, pp. *0-21; 
and Savinskii, pp. 203-08. Rotshtein’s remarks suggest that Strumilin was the 
original sponsor of the labor-weighted productivity average. . . 

14See H. Magdoff, I. H. Siegel, and M. B. Davis, Production, Employment, and Produc¬ 
tivity in J9 Manufacturing Induatriea, 1919-36, Philadelphia, 1939, I; V E. Spencer, 
Production, Employment, and Productivity in Mineral Extractive Inthiatriea 1M0-1938 
Philadelphia, 1940; and U. S. Bureau of Ubor 
Labor Coat in Selected Manufacturing Induatriea: 1919-1940, Washington 1942. 

19Savinskii, p. 206. 



Another important computational change in productivity appar¬ 
ently occurred in 1949.** Beginning 1 January both planning and 
measurement of production and productivity were to be carried 
out in terms of current wholesale prices rather than fixed 1926-27 
rubles. This change, desirable for rational accounting, may have 
contributed to attainment of the 1950 productivity goal. Curiously, 
the postwar planning period was, like the first, characterised by 
a labor influx in excess of the stated objective. Such mis judgments 
apparently are tonic to Soviet productivity. 

When attempts are made at the international comparison of 
“real” output, productivity, or output per capita, the obstacles 
encountered are no less formidable than those which impede the 
construction of time series. Conceptual difficulties abound when 
the countries of interest are in different stages of industrial 
development, have dissimilar production functions and tastes, 
assign different roles to market and price mechanisms, make 
goods of unlike kind and quality, and do not trade extensively with 
each other or with a third nation.*7 

Dollar-ruble conversion ratios for the common valuation 
of total or per capital output of USSR and US give obscure results 
at best, whether they happen to be official exchange rates or prewar 
“equilibrium” rates extrapolated according to the purchasing power 
parity theoryAny such conversion ratio cannot be assumed 
equivalent to a “spatial” price index correlative with a “real" 
output comparison measure, especially if the two countries do not 
make the same range of goods of similar quality. Furthermore, 
the derived productivity or per capita output indexes are not neces¬ 
sarily internalmeans of relatives for the various products even if 
the compared countries do make the same range of goods. As in 

*'I. A. Sho Ionovich, Ana lit Khoiyaiatvennoi Deya tel'noati Promyahlennoto 
Predpriyatia(Analysis of Economic Activity of the Industrial Enterprise), 

*7For°problens encountered in international comparisons, see, 
Nations Statistical Office, W-tionai and Par Cspit. Countries 
in 1949 (Statistical Papers. E-l), New York, October 1JS0 pp. 9-12, 1. I. 
Abraham, ' The Distribution of World Income, " African StatJatician, April-May 
1951 do. 6 8: S. Kusnets, "National Income and Industrial Structure, 
icon ometrica.July 1949, ¿p. 205 39; LMet.ler. ExchangeRate.and the Inter¬ 
national Monetary Fund", International Motatary Policia, Washington, 1947, 
pp. 16 28; and M. R. Wycsalkowski, "The Soviet Price System and the Ruble 
Exchange Rate”, International Monetary Fund Staff Papera, September 1950, 
oo 203 24 

2íIh¿ UN publication (see footnote 27) shows the dollar estimates for 18 countries 
computed by 3 methods in 1949. The hitfest estimate exceeds the lowest by at 
least 40 percent in 13 of the 18 cases. 
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the analogous case of time series computed from price-weighted 
aggregate output indexes, the results are influenced by structural 
differences as well as differences among the individual product 
relatives. 

Attempts at direct comparison of output by the valuation of 
particular categories of goods in a common currency also meet 
with indifferent success. As Colin Clark's efforts to construct 
series (see Chapter III) for USSR suggest, the foreign student 
cannot hope to obtain data for a sufficiently large or representative 
sample. Official Soviet international comparisons made in the 
late 1930's for a number of industrial branches also leave much 
to be desired.1* The computations for USSR are not subject to 
check. Quality differences are not given due recognition. Some 
of the dollar-ruble conversion rates, as in the case of automobiles,30 
border on the absurd. Because of the great differences in rela¬ 
tive-price patterns, comparisons in different currencies would 
di/erge substantially.Sl 

For many problems of "operations research, " productivity 
indexes and international comparisons of the kind discussed in 
this study, whether they refer to labor alone or somehow embrace 
all factors of production, are less instructive than the computations 
which could conceivably be made by the application of the Leontief 
“input-output" or Air Force "linear programming" technique to 
a detailed, yet manageable matrix of data. Though opportunities 
to make such computations are limited, the versatility of the tools 
for the comparison of economies under alternative assumptions 
should nevertheless be noted. For example, detailed mathematical 
models provide a theoretical basis for comparing the multiples of 
a designated set of end products achievable with the given equipment 
and available resources of USSR and US, or the multiples producible 
if sufficient time is also allowed for appropriate technological re¬ 
organizations. Another significant comparison may relate to the 
maximum multiples of a plausible complex of military goods derivable 
in a given period from the present resources of the two countries — 
due allowance being made for the maintenance of consumption and 

See the volume published under the auspices of the Academy of Sciences (Akademiya 
Nauk): Proixvoditel’noat’ Truda v Proayahlmnoati SSSR (Labor Productivity in 

J0USSR Industry), 1940. 

See article by K. I. Klimenko on machine building and metal working industries, 
ibid., p. 199; and N. Jasny, The Socialited Agriculture of the USSR: Plana and 

^Performance, Stanford, 1949, pp. 718-19. 
S. Yugenburg, “Uroven’ Proizvodstva Mashinostroyeniye SSSR i Krupneishikh 

Kapitalisticheskikh Stran" (Production Level of Machine Büilding in USSR and the 
Most Powerful Capitalist Countries), Planovoye Khozyaiatvo, 1937, No. 3, 
pp. 48, 52-54, 62. 
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physical capital at characteristic levels. Or it may be of interest 
to determine the resource requirements of each country to secure 
“certain” military victory with minimum domestic damage through 
enemy action. Numerous other examples may be invented. The 
significant fact is that there are many pertinent questions which 
could be asked concerning comparative productivity, while con¬ 
ventional index techniques give answers tp unclear, artificial, 
or relatively unimportant questions. 

Production Measurement81 
Responsible studënts of Soviet economic development, inside 

or outside USSR, have not been able to accept without reservation 
the official measures of gross output (valovaya produktsiya) which 
underlie the productivity series for the industrial sector and its 
components.13 Under conditions of deliberate industrialization, 
the quantity series for individual products are widely dispersed, 
and there is a certain arbitrariness in the relative prices estab¬ 
lished for any period. Still worse, new products or new models 
of old products appear in profusion. Obviously, alternative 

a 
Although agricultural output atatiatics aa auch are not of major intereat in 
thia atudy, we may note in paaaing that changea in methods of crop eatimtion 
and other practicea appear to exaggerate absolute production and growth rates. 
(See Quarterly Bulletin of Soviet-Ruaeian Económica, January 1940, pp. 98-99, 
and various works of N. Jasny: “Ubor Productivity in Agriculture," Journal 
of Farm Economics, May 1945, pp. 419-32; The Socialised Agriculture of the 
USSR, pp. 538-50, and 725-46; and Review of Economice and Statistics, February 
1950, pp. 93-94.) Dobb, who generally takes issue with critical commentators 
on Soviet achievements in other fields, makes no effort to counter the tren¬ 
chant observations of Jasny on Soviet agriculture, although he is acquainted 
with the latter’s work (see Bulletin of the Oxford Institute of Statistics, 
June 1946, p. 192); artd the latter (with H. Schwarts) has been the target of 

„Soviet vituperation (see /few York Timas, November 26, 1949). 
For descriptions of, or critical consnentaries on, the Soviet gross output 
indexes, see: Rotshtein, I (1936), pp. 149-67; Savinskii, pp. 93-100; 
Bukhalterakii Uchet: Sbornik Vashneiahikh fukvodyaahikh Materialov (Book¬ 
keeping Accounts: A Compilation of the Most Important Guiding Materials), 
1948, pp. 300 06; Slovar” Spravochnik, 1948 ed., pp. 112 16; Juretskii, “0 
Khozyaistvennom Raschete" (fti Economic Accounting), Planovoye Khosyaiatvo, 
1939, No. 1, pp. 122-30, and‘'Voprosy Planirovaniya Tovamoi Produktsii" 
(gestions of Planning Goods Production), ibid., 1939, No. 12, pp. 102-19; 
A. Gerschenkron, "'The Soviet Indices of Industrial Production, " Review of 
Economic Statistics, November 1947, pp. 217-26; M. Dobb, “A Conment on Soviet 
Economic Statistics," ibid., February 1948, pp. 34-38, and “Comment on Soviet 
Economic Statistics,“ Soviet Studies, June 1949, pp. 18-27; and N. Jasny, 
Review of Economics and Statistics, February 1950, pp. 92-99. 
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Statistical procedures could lead to considerably different results 
even if there is no mischievous intent. Logical and technical prob¬ 
lems of measurement which may be salutarily neglected in stable 
conditions are too urgent to ignore in the case of a country under¬ 
going a fundamental structural change. Dissatisfaction on the part 
of Soviet statisticians led to many improvements in the 1930's. Thus, 
statistics on “finished" goods or “traded" product (tovarnaya 
produktsiya) in current prices were introduced in 193¿ and used in 
planning in 1940 and subsequently.14 As has already been noted, 
a new production measure was adopted for planning and statistical 
purposes in 1949. There has also been some discussion con¬ 
cerning establishment of a price index permitting derivation of 
a production index by deflation.18 But outsiders have no access 
to these new series. 

Certain features of the Soviet gross industrial output index set 
it apart from the familiar Western-style indexes. It is based, not 
only on the weighted quantities of completed factory products (including 
semimanufactures), but also on the value, in “fixed" rubles, of 
changes in goods in process, internally produced additions to 
capital equipment, painting and repairs, services furnished “on 
the side" (e. g., electric current and heat to workers’ quarters), 
contract work, expenses incurred in mastering production of new 
goods, certain cancelled orders, etc.11 The quantity statistics 
are exaggerated by inclusion of some defective goods and by the 
deterioration, at least during the early years of planning, of the 
quality of the “same" nominal products.*7 The index also has 

4P. Kholodnyi, "Planirovaniye Tovamoi Produktsii" (Planning of Gooda Production), 
Planovoya KhotyaiêHD, 1940, No. 4, pp. 48-52; Turetakii, ibid., No. 8, p. 19; 
Savinskii, pp. 112-13; and Bukhalterakii Uchet, pp. 308-12. 

j’Savinakii, pp. 86-88. 
For these and other details, see various works cited in footnote 16, like 

i7Bukhaltar»kii Uchet, Slaver’ Sprevochnik, Rotshtein (I), and Savinskii. 
On quality deterioration, see University of Birminrfiam Büreau of Reaearch on 
Rjssian Economic Conditions, “Remarks on the Five Year Plan: Economic Results for 
1931 and Control Figures for 1932,” Memorandum No. 5, May 1932, p. 11; and “Za 
Vysokoye Kachestvo Produktsii" (For a High Quality of Product), Planovoye 
Khozyaiatvo, 1940, No. 10, pp. 3-11. As for the inclusion of defective goods in 
the production index, see Kholodnyi, loc. clt., p. 52; Turetskii, Proiavoditel’noat’ 
Truda i Snizheniye Sebea to iaioati v Novoi Pyatiletke (Productivity of Labor and Coat 
Reduction in the New Five-Year Plan), p, 18: V. Fedulov, "0 Nezavershennom 
Proizvodstve i Borbe s Brakom" (Qi Goods in Process and the Struggle against 
Defective Qitput), Planóvoye Khoayaiatvo, 1939,'No. 12, pp. 120-25; and “lhe Limits 
of the Planning System, " Qtiar terly Bulletin of Soviet-Ruaaian Economice, December 
1940, pp. 41-54. A decree of 10 July 1940, published in Probleuy Ekonomiki, 1940, 
No. 8, p. 11, established that failure to meet standards concerning quality and 
completeness of goods was a “crime against the state tantamount to wrecking;” 
and that guilty officials were liable to prison terms of 5-8 years. 
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from time to time included doubtful or forbidden items - like the 
rehabUitution or reconstruction of plants by factory workers after 
World War II and the dismantling, packing, and reassembly of 
evacuated plants by their personnel during the War.» Reconversion 
output, as measured, was probably swollen by the inclusion of the 
wages of workers kept on the payroll for retraining.” The assre- 
gate is also inflated by the inclusion, at least once, of (net) 
imports of industrial materials in the value of the derived goods 
- about $3 billion supplied under US Lend-Lease and additional 
huge amounts of booty, reparations, and shared output of joint 
corporations established in satellite countries.40 The opportunities 

ä £1 ääEt-F S «r-r 
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for duplication during the War are suggested by the fact that our 
iron and steel shipments added 5 percent to Soviet supplies.41 
Through time, there has also been an increase in Soviet territory 
and in the coverage of the reporting system, but productivity 
movements would not necessarily be distorted thereby. There 
is no doubt that within a typical branch, valovaya produktsiya 
exceeds tovarnaya produktsiya in comparable prices; and the 
latter is close? to'the Western commodity basis for production 

measurement.4* 
Much of the criticism of the Soviet index has been directed 

against the weighting technique and, in the same connection, 
also against the treetment accorded new models and products. 
Curiously, the very manner of incorporating new items into the 
index - directly, rather than through the construction and chaining 
of links — has not aroused interest although it, too, leads to higher 
estimates of the rate of growth. As for the weights, it may be 
noted that the use of the economic year 1926-27 as a base tends 
to emphasize the importance of goods then scarce and subsequently 
in urgent demand by the planners. In the case of new products or 
models, there are no actual 1926-27 weights. Before 1937, the 
prices of the first year of post-experimental introduction were used 
as weights instead. With the growing importance of non-standard 
goods (e.g., the “engineering” industries, like machinery and 
transportation equipment, increased their representation in the ^ 
weighted industry aggregate to over 40 percent before the War), 
the weights actually used corresponded less and less to "fixed 
1926-27 rubles. The recognition of new products and models had 
a buoyant effect on the index because relative prices of these 
items were high in comparison with the base period prices of other 
items For one thing, the “real cost” of new items is high; and 
pricing or repricing after 1926-27 took advantage of the inflation 
engendered by forced industrialization. Other features of the 
weighting practice were objectionable. For example, establish¬ 
ments were allowed to use their own prices as weights in the first 
five-year plan; uniform allowable prices were not fixed until the 

second and third plans. 

41D. B. Shimkin,."Steel Behind the Iron Ourt.in: II, 
4*N. Titov, “Our Collective Agreement," Soviet Äueeia Today, March 1949, p. 15, telle 

of an "agreement" between worker« and management in which the formerpledgede 1948 
gain of 12.3 percent in groa* output but of only 5 percent in conmodity output. 
Reckoning on the baais of groaa output, the worker« also agreed to increaae 

P^i^apita^aticheakiye Strany (USSR «ndCaP‘*“|i*‘ Countries), 4; “nd 
XTBaykov, Industrial Development in the USSR (ftilletins on Soviet Economic 
Developmentt No« l)» Nay 1949, p« 8. 
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Not all of the features of the Soviet index which give it an up¬ 
ward impetus can properly be called “biases. “ Such a designation 
is applicable only when there are cogent reasons for accepting one 
type of index or procedure as standard. But there would be no 
universal agreement among competent authorities in the case of 
a rapidly industrializing country. Jasny, for example, would 
seem to be on unsafe ground when he contends that the weights 
for new items should have been “real” prices ~ prices “in line” 
with those prevailing for commodities already made in the base 
year.44 (After 1936, such prices were adopted for new items,4* 
but the effects of earlier practice were not thereby undone. ) 
Jasny cannot properly say that the weights actually used were 
“disproportionately high" because other still higher meaningful 
prices could have been assigned, according to the conception of 
the index-maker. Thus, if it were decided that the “true" index 
should have “economic" weights - the lowest 1926-27 hypothetical 
prices compatible with zero output of the subsequently introduced 
items and with the actual prices and quantities of other goods made 
in the base year-44 — the resulting index would rise more than the 
official Soviet index yet be “unbiased” if it were the measure 
sought. Unless there is an agreed-upon criterion, indexes with 
“economic, " “in line, " foreign, hypothetical, or other weights 
are all just as “real. " Unfortunately, these indexes would 
differ considerably, so the “philosophical" question as to what we 
mean by a production measure appropriate for a rapidly indus¬ 
trializing country cannot be dodged. 

44J««ny, Review of Económica and Statiatieu, February 1950, p. 94; and "Intricacies 
4j°f Altaian National -Incóate Indexes, " Journal of Political Econcaty, August 1947, p. 305. 

Dobb, Review of Economice and Statistics, February 1948, pp. 35-36; and Soviet 
AtStudiea, June 1949, pp. 19-22. 

This suggestion, an elaboration of a somewhat similar one made by J. R. Hicks in 
connection with national income valuation, also has its weak points, but it does 
illuminate some of the difficulties of meaningful measurement in a country under¬ 
going important change. Aatong the implications are the constancy, in aoote relevant 
sense, of planners' tastes through time; the feasibility of making some things in 
USSR which could not actually have been made there in 1926-27; and complete fore¬ 
knowledge of what will become feasible and desirable. Of course, if a particular 
item could not possibly have been made in 1926-27, its lowest price corresponding 
to zero output in that year was infinite — in which case the already strained 
index-number technique breaks down altogether. As for new models as distinguished 
from new goods, it could happen that the post-experimental inflated price exceeds 
the 1926-27 "economic’' price — in which event, there would be a clear upward bias 
even if the weighting criterion of "economic” price is adopted. 
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That the problem of measuring Soviet output cannot be resolved 
in a universally satisfactory manner becomes more evident when 
alternative methods are contemplated. The usual chain index, a 
favorite of Western students for comparing dissimilar periods, 
would give a very conservative estimate of the effect of continuous 
product innovation. Besides, its level would be influenced mate¬ 
rially by alternative decisions concerning the length of links and the 
identification of products as “new. “ 

A second alternative measure, the adjusted chain index — the 
links of which are “corrected” for coverage variations by means of a 
device like the Mills-Fabricant-Devons “value-adequacy ratio“47 — 
should show a less conservative rise, but the intended adjustment 
may itself sometimes distort. Furthermore, it might be noted 
that the meaning of chain indexes is obscure, that they probably 
are interpretable at best as approximations to fixed base measures 
of some sort. 

A third alternative technique, deflation, gives only the appear¬ 
ance of a solution for the case of a changing product universe — 
unless the price or other deflator were designed specifically (which 
it is not) to yield a desired production index which could not be 
constructed directly. Thus, it is not enough for a deflator to satisfy 
a verbal identity; the formula would also have to be algebraically 
appropriate to define what is meant by a change in physical output 
under Soviet conditions. 

Very similar to deflation is a fourth technique — the adjustment 
of an employment index, by multiplication, for presumed changes 
in output per worker. But if the proper production index cannot be 
specified in advance, as in the case of a change in the product 
universe, then the correlative productivity concept is undefinable too. 
Although this approach may seem to be on the ridiculous side, it 
has been followed by the Federal Reserve Board in making pseudo¬ 
output measures for industries converting to war production and 
back to civilian production. 

A fifth alternative, recently proposed for gauging the “bias” 
of the Soviet measure and overcoming “most of the objections" to 
it,4' will actually do neither. A common variety of Western 
measure applicable to stable conditions, it involves the combination 
of physical series with net industry weights (roughly, value added) 
pertaining to a more recent year (1934); it takes no account of the 
characteristic problem of a changing product universe. 

47Fabricant, pp. 362 ft. 
D. R. Hodgeman, "A New Production Index for Soviet Industry,” Review of 
Economicé and Statistics, November 1950, pp. 329 38. 
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A sixth possibility is a Soviet-style index with constant weights 
of a more recent year than 1926-27. Such an index, depicting 
Soviet growth from a new perspective point, would require fewer 
hypothetical weights but still have the defect of grossness. Of 
course, an index with recent weights can be computed only in 
retrospect, whereas the index with 1926-27 weights was devised 
by a government needing a current indicator of the country’s for¬ 
ward motion. 

There is a seventh alternative — a measure of the output of the 
basic materials made throughout the period of Soviet power. The 
first American production measures were of this kind. Such 
measures tell nothing of the value added subsequently; in different 
countries, the same materials correspond to different net or 
gross output totals. For these reasons and others, it seems 
futile to inquire into the reasonableness, in the light of American 
experience, of the Soviet ratio of goods derived from iron and 
steel to the outputof basic metal; or to inquire into the reason¬ 
ableness of the Soviet gross measure for industry on the basis of 
the movement of a few basic product series.By the same token, 
other conceivable alternatives to the present Soviet measure, based 
on the price weights of a more mature country, are of limited 
relevance though illuminating. 

Finally, we wish to call attention to Trotsky’s remarks on the 
Soviet production index,80 which were published a full decade before 
th® Review of Economic Statistics symposium to which many of 
our observations in this chapter refer. First, he emphasized the 
poor quality of products. Second, and more interesting to us, is 
his observation that the output aggregate is inflated by the inclusion 
of repair, so that the poorer the product the greater the apparent 
output. “From the standpoint of economic efficiency", he wrote, 
“it would be proper to subtract, not add.It is not always certain 
what hides behind {the ruble] —the construction of a machine or 
its premature breakdown. ’’ Third, Trotsky noted, like many others 
since, that the rise in ruble output to 6 times the pre-World War I 
level corresponds to a rise in the physical output of basic materials 
of 3 - 3.5 times. But he stated that “the fundamental cause” of 
the divergence was the creation of new industries unknown in Czar ist 
Russia; while a “supplementary cause” was the “tendentious manip¬ 
ulation of statistics. “ 

Sovi?lni?CàiMbbJ^rÎ5Ï90/ Statistic, 
48In our opinion,-- 
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CHAPTER UI 

TREND OF SOVIET LABOR PRODUCTIVITY 

Official Industrial Productivity Claims 
We have pieced together a series which should represent fairly 

accurately the Soviet view of industrial productivity change during 
the past half century. The publication of series for individual 
branches was discontinued even before World War II; and these 
truncated series are still cited in Soviet literature. The postwar 
record for industry as a whole is restricted to ambiguous year-to- 
year percentage changes or comparisons with “prewar, ” pre¬ 
sumably 1940. Using the postwar estimates, we have also attempted, 
on the basis of additional Soviet data, to fill in the record for the 
war years. 

According to Table A-1 in Appendix A, Soviet sources claim an 
advance in industrial output per worker to almost 5 times the 1928 
level by 1950. In the latter year, output per worker was supposed 
to be about 6.5 times the 1913 average and almost 10 times the 
1900 figure. The apparent goal for 1950 man-hour productivity 
was about 4.5 times the 1928 average and about 7.5 times the 1913 
figure. 

Such statistics as have been published on the productivity of 
components of USSR industry in the first decade of planning (see 
Tables A-3 and A-4) suggest that above-average gains were achieved 
in ferrous metallurgy, metalworking, machine building, and chem¬ 
icals. Below-average gains were recorded in clothing and textiles. 
This divergence was to be expected in view of the concentration on 
heavy industry during the Soviet era. 

Translated into geometric-mean annual percentage rates for 
significant time intervals, the changes in the official series for 
industrial output per worker and per man-hour were as follows: 



Interval Rate for output per 
worker 

Rate for output per 
man-hour 

1900-50 
1913-50 
1928-50 
1928-40 

4.7 
5.2 
7.5 

11.3 

1900-13 
1928-32 
1932-37 
1937-40 
1940-46 
1946-50 

3.1 
8.1 

12.4 
13.6 
-3.1 
13.2 

10.8 
12.3 

7.2 

According to this tabular summary, very high rates of pro¬ 
ductivity advance were claimed for the prewar planning periods 
and the postwar reconstruction. The 1946-50 rate for output per 
worker, 13.2 percent, is comparable with the 1937-40 rate of 
13.6 percent. Even if the wartime setback is taken into account 
in our computations, output per worker allegedly advanced at the 
rate of 7.5 percent per annum during the entire planning era, 1928-50. 
This rate is far in excess of the long-term output-per-worker rate 
of about 2 percent for US and the 3 percent rate attained in the 
Czarist period 1900-13. But, of course, the gradual American 
development has permitted the continuation of a vigorous tradition 
of civil liberties, a rising consumption level, and an increase in 
leisure. Furthermore, the American record could be improved 
if output were computed by the Soviet method; and the Soviet record 
would look less spectacular if Western concepts and methods were 
used. The continuous introduction of new goods and new models, 
so characteristic of our society, would be tonic to any production 
or productivity index constructed à la russe. On the other hand, use 
of the concept of commodity output (tovarnaya produktsiya) and a 
chain index would lead to much more ordinary rates of development 
for USSR. 

The above table reflects in part the trend toward a longer work 
year since 1928. During the first five-year plan, output per worker 
increased less rapidly than output per man-hour as the work day 
was reduced, but the two rates for 1932-37 were equal, and the 
rate for output per worker in 1937-40 was almost twice that of out¬ 
put per man-hour. 
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Some of the movements of the Soviet industrial productivity 
series deserve comment. First, there is the alleged annual gain 
f 8 percent in output per worker during the turbulent years of 

tfte first plan - a gain despite failures to achieve output goals, 
widespread charges of “wrecking, “ inept management (reflected 
in two major speeches by Stalin in 1931), the official reduction 
of hours of work, experimentation with the arrangement of the 
work week, and the tremendous unplanned influx of peasants into 
the urban labor force. 

Second, there is the tremendous average yearly gain of 12-14 
percent claimed for output per worker in the second and third 
planning periods. A substantial advance should still have been 
registered in these years if Western concepts and methods were 
employed in measurement. An importent factor in the produc¬ 
tivity rise as a whole was mere routinization - the realization 

:ir:an™d;raibl' by technol°8ical change as the experience 
and skill of labor and management increased. 

The purported increase in output per worker and per man-hour 
y more than l/5 in 1936 is attributed by Soviet writers to 

Stakhanovism. But this movement initially caused disruption of 
routine, was even openly resisted by managers and workers, 
often meant a gam in one operation at the expense of efficiency 
m others, and could not really have swept the country “like a 
hurr-xane. “ To the extent that the 1935-36 productivity rise was 

real, it need not have been caused by “labor enthusiasm” but 
by other more down-to-earth features of Stakhanovism - like 
increased labor intensity and pay differentiation - and by better 
utilization of newly built enterprises.' 

A third period of interest covers the “Great Patriotic War “ 
If Soviet claims for postwar productivity compared to prewar are 
considered with statements about general wartime increases, a 

io!ninfi 0f 40 percent in outPut Per worker is implied for 
1940-41. Voznesenskii concedes only a “temporary“ drop in 
1942 in output per worker in a few light industries as the inter- 
rup ion of power, fuel, and material supplies caused “prolonged 
shortages ; and a “temporary“ decline in mining, oil, and timber 
productivity in 1942 due to the influx of physically underqualified 

¡T!”;* men!í0ns similar "temporary“ declines, but 
ays that the decline in oil extraction was not halted until 1944.» 

Turet*ltii> Proitvodital'nowt’ Truda, p. 10) have boaaterf 
that, by the end of the eecond five-year plan, 80 oercent of .Jl in,*.** • ?ted 

Jfanesenaku, Voetnaya Ekonomika SSSR, pp. 113-14. P 
Maalova, Proiivoditel’noat' Truda, p. 61? 
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After 1942, a substantial rise in productivity was reported. 
Part of this increase was mere recovery of the unannounced de¬ 
cline; part was due to the genuine progress made in the mass 
production of munitions. In the case of output per worker, 
a sharp increase in the length of the work week was of decisive 
importance. Voznesenskii cites reductions in unit man-hour 
requirements of up to one half for certain munitions between 1941 
and 1943 (Table A-6). Although gains in productivity were also 
claimed for other industries, Maslova mentions a significant 
development which had an adverse effect on commodity output 
per worker in civilian and war-important industries — the in¬ 
crease in the ratio of auxiliary workers per basic worker and 
the increase in personnel per unit of major equipment. This de¬ 
velopment was attributed to the poor quality of labor replacements. 
Not only was the situation tolerated during the war, but the un¬ 
favorable ratios persisted thereafter.4 

As for hours of work, compulsory overtime of 3 hours per 
day was authorized in mid-1941. According to Voznesenskii, 
average monthly hours per worker increased 22 percent during 
two years of war while man-hour productivity increased only 7 
percent.* The increase in hours officially required of workers 
compared to peacetime was truly remarkable — something like 60 
percent more than the prevailing number before adoption of the 
8 hour day in mid-1940. 

The gains reported in man-hour productivity for munitions, if 
real, are no more impressive than the gains made in US. They 
resulted in part from the adoption of line-production methods 
justified by the volume and standardization of the desired items. 
In US, there was a decline to only one-third, between 1942 and 
1945, in the man-hours required per plane in the airframe 
industry; to less than one half, in three years ending December 
1944, in the labor time required per “liberty” ship; and to about 
one half, within 10 months, in the man-hours required per “victory” 
ship or destroyer escort. More spectacular declines were re¬ 
corded for other items — like the decline to 10 man-hours in US 
in the assembly of the 40-mm Bofors gun, which required 450 man¬ 
hours for assembly in Sweden. It is a striking fact that, despite 
the multitude of instances of labor saving and despite the absence 
of enemy harassment and destruction, the course of composite 
industrial productivity in US during the war is still regarded as an 
open question by American productivity experts. 

4lfaslova, Proizvoditel‘nost’ Truda, pp. 179-80. 
iVoennaya Ekonomika SSSR, p. 115. 

48 ORO-T-125 



The fourth period of interest is 1946-50, during which worker 
productivity allegedly reattained the 1940 level (in 1948) and then 
progressed 37 percent beyond it (the 1950 goal was a 36 percent 
increase).' Curiously, the reported percentage gains for 1949-50 
and 1948-49 imply that worker productivity in 1948 was actually 
8 percent above 1940. Though such an excess would seem large 
enough to have merited explicit publicity, it was not mentioned in 
contemporary accounts. Perhaps, this happy result was obtained 
through the introduction of the new productivity index. Also note¬ 
worthy is the alleged increase in productivity for another interval 
in which the nonagricultural labor force increased sharply (by 
one third) and by much more than the plan anticipated. Nothing 
is known, furthermore, about the statistical treatment of war 
prisoners and penalized collaborators, whose industrial output 
(e. g., in mining and lumbering) is doubtless included in the 
productivity numerator even if their services are excluded from 
the denominator. 

There are some vague remarks in postwar Soviet publications 
suggesting that worker productivity declined until 1946 or 1947. 
Reconversion troubles were partly statistical; output per worker 
tended to be depressed by the reduction in hours of work and the 
reorientation of production toward goods requiring more labor per 
1926-27 ruble. But it also appears that labor was reluctant and had 
to be stimulated anew with socialist competitions and non-socialist 
incentives. Thus, the plan was revised to permit production of 
more consumer goods, purchasing power not derived from current 
effort (i. e., savings) was reduced by the currency reform of 
December 1947, and the output standards for progressive piece 
rates and bonuses were altered.7 

'Sometimes — e.g., in Bol’shaya Sovetakaya Entaiklopediya: SSSR (Great Soviet 
Encyclopedia: USSR), 1948, p. 1092 — the planned increase of 36 percent in outjxit 
per worker is interpreted as referring to output per man-hour. This interpreta¬ 
tion would imply that planners assumed a return to 1940 average hours by 1950. 
Actually, the mid-1940 rise in hours of work was written into the Constitution 
in 1947. 

7Op the postwar productivity problema of USSR, see M. Dobb, “Soviet Post-War 
Reconstruction,''Science and Society, Spring 1951, pp. 122-28; H. Schwarts, 
“SovietLabor Policy, 1945-1949,’’Anndla of the American Academy of Political 
and Social Science, May 1949, pp. 74-75; and P. A. Khromov, "Proisvoditel'nost' 
Truda v Promyshlennosti SSSR” (Labor Productivity in USSR Industry), Voproay 
Ekonomiki, 1948, No. 3, pp. 85-89. Incidentally, General Bedell Smith, ex¬ 
ambassador to USSR, believed the currency devaluation to be a cauae for 
demoralisation of workers and reduction in their productivity (ffew York Timea, 
14 November 1949); the Soviet objective, of course, was the opposite, and most 
Western writers seem to agree that the effect was salutary. 
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Productivity in Railroad Transportation 
Rail transportation is generally considered one of the weaker 

links of the Soviet economic system. The growth of industry under 
planning placed a great strain on existing facilities, while the priority 
accorded industrial expansion in turn restricted the increase of 
trackage, rolling stock, and other equipment. The productivity 
series shown in Table A-8, referring to the aggregate freight and 
passenger traffic per “direct” employee, reflects the tendency 
to utilize facilities to the utmost. 

By the end of the second five year plan, it appears that the 
maximum gain in productivity obtainable through better loading, 
longer trains, higher speeds, and shorter turnaround time had 
already been obtained. In 1937, traffic per direct worker was 
2.7 times the 1913 average, but the index has changed little since — 
except for the wartime decline and subsequent recovery. Between 
1932 and 1937, as traffic more than doubled, productivity increased 
by more than 40 percent. 

The 1950 plan figure was only about 8 percent above the 1937 and 
1940 levels. But this objective was not reached, according to a 
jubilant report of an advance of 2.5 percent above the prewar ac¬ 
complishment.' Since hours of work increased by much more 
than this percentage after 1940, it may be concluded that man-hour 
productivity was still well below the prewar average in 1950. 

It should be observed that productivity in US steam railroad 
transportation showed remarkable gains during the war, while USSR 
railroad productivity was already at its peak. Indeed, the prewar 
planning periods of USSR were analogous to the war periods of 
advanced capitalist countries normally having margins of “excess 
capacity. ’’ It is natural, therefore, that USSR productivity should 
have reached a virtual maximum even before the war. From 
1939 to 1943, as US revenue traffic more than doubled, output per 
hourly-basis employee increased 70 percent and output per man¬ 
hour 51 percent, according to US Bureau of Labor Statistics. 
These productivity gains were greater than the USSR advance of 
1932-37. The US wartime record for passenger traffic alone 
is as fantastic as the Soviet claims for its other industries — a 
rise of revenue passenger miles per road passenger employee to 
3.5 times*the 1939 level by 1944. 

V. E. Tsaregorodtsev, SSSR — Velikaya Zheleznodorothnaya Derzhava (USSR — A 
Great Railroad Power), 1951, p. 14, doe* not mention the failure to fulfill 
plan, but tells us instead that ‘ hundreds of thousands of railway workers have 
over-ful filled the five-year norms of output.” 
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Productivity Estimates of Colin Clark 
Of the foreign students of the Soviet economy, the one who 

seems to have concentrated most on productivity measurement 
is Colin Clark. We shall consider here some series prepared for 
his new edition of Conditions of Economic Progress and issued 
in 1949 in his periodical, Review of Economic Progress. These 
series differ conceptually from the Soviet series we have already 
discussed; they all purport to show net product (the equivalent of 
US Census value added reduced by dépréciât on, etc. ), are valued 
in “international units“ (the purchasing power of $1 in US in 1925-34), 
and refer to all personnel (not simply “workers”). 

Clark’s version of Soviet industrial productivity growth con¬ 
trasts sharply with the picture given by official USSR statistics. 
Between 1913 and 1936, he estimates a gain of about one third in 
output per person employed in industry and about three fourths 
in output per man-hour( Table A-13). In the same interval, 
according to the industrial series constructed by us from official 
figures (Table A-l), output per worker supposedly trebled and out¬ 
put per man-hour quadrupled. Between 1928 and 1936, net output 
per person in industry and output per man-hour advanced only about 
one fifth, according to Clark, while the official statistics claimed 
that gross output per worker and per man-hour more than doubled. 
Clark’s series show a deterioration during the first plan and re¬ 
covery during the second; a rise of more than two fifths from 1935 
to I936, about twice as steep as that claimed officially, finally 
brought productivity above the previous record years of 1928-29. 

While the writer doubts the technical adequacy of the Soviet index 
of gross industrial productivity, his skepticism is sufficiently cath¬ 
olic to embrace Clark’s measure, too. Even Jasny’s discounted 
estimates of the Soviet output gain suggest a much greater produc¬ 
tivity increase than Clark has computed — unless it is believed that 
Soviet employment statistics for industry have a downward bias 
through time (e. g., that they omit an increasing percentage of forced 
laborers who should have been included).* Clark does not disclose 
the method of construction of the underlying output series for large- 
scale industry, but it moves very much like a series on “value of 

*See chart in N. Jasny, “International Organiaationa and Soviet Statiatics, 
Journal of the Ámericên Statiatical Aaaociation, March 1950, p. 53; and Keview 
of Economic Statiatica, February 1950, p. 94. Jaany’s conmenta on the Mission 
of concentration camp inmatea (March 1950, p. 49) probably have little bearing 
on industrial productivity estimates for the first two plans. D. B. Shimkin, 
“Russia's Industrial Expansion,” Fortune, May 1951, p. 110, credits USSR with a 
man-hour productivity advance of 37 percent in mining and manufacturing between 
1928 and 1937, but he gives no hint as to his method of estimation. 
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industrial production” (in international units) used by him as an 
interpolator in the preparation of USSR national income estimates.10 
This interpolator is based on only 12 items, and imputed weights 
are not used. Iron, steel, coal, electric power, and other items 
one may expect to find in a measure limited to so few components 
»re not included. New products may well be underrepresented eve»i 
though four of the series — motor trucks, railway cars, aluminum, 
and lead — refer to items not made in any appreciable amounts until 
the late 1930^.1 ' 

Much better known that Clark’s measures of Soviet industrial 
productivity are his computations of Soviet real national product 
and productivity. In Table A-5, his series on national output, 
total and per man-hour, are shown for 1913-40; in Table A-18, 
his national productivity series are shown for USSR and for other 
countries for 1900-47. We present no statistics here on Soviet 
official claims. Although there are statistics on real national 
product in 1926-27 rubles, the Soviet concept is more restricted 
than the Western counterpart and the estimates are even more 
questionable than the figures for industrial output.'2 Furthermore, 
there are no official data on total labor input or agricultural 
employment for deriving corresponding productivity estimates. 

Clark’s series on Soviet real national product (in international 
units) per man-hour shows remarkably little change and no gain 
during the planning periods over the 1913 level. Only in 1940, 
before the war setback, did productivity even barely exceed the 
1913 figure. During the first plan, there was a decline of one 

This interpolator and its components are shown in Review of Economic Progresa, 
ebruary-March 1949, p. 8. The weights apparently refer to gross, not net, 

unit value. The absolute level of the interpolator is much lower than that of 
k.» wF'* *f^e* f?î1Ur,e*,c*le indu*fy. which is shown in Table A-13; 

'»rï* u *ti11 have derived statistically from the former. 
Clark acknowiedges omission of "certain basic materials and fuels, "but feels 
that inclusion would have so biased the interpolator upward that it would have 
heen useless for its intended purpose (Review, February-March 1949, p. 8). In 
ínríñTi™ nt0n^!iC Síaíf*íic«- November 1947, p. 215, he took a stand against 
nclusion of coal, steel, power, etc. in an index of capital goods production; 

such inclusion, he felt, would lead to duplication, so he selected a sample of 
» end products of capital goods industries instead. To this writer, it is not 
measure at r*,eCted me,,8Ure satisfactory than the preferred 

See P. Studenski «id J. iyler, “National Income Estimates of Soviet Russia — 
Ï! Ï9K ^8UU!|ÍSfnCh“rrnerÍStÍC# •?dIProble«S| ” American Economic Review, 
♦hí N^L^Tt595*61»'«!'!0 5 *See^,, » Note 00 Qlrrent **■«■«•» Definitions of the National Income, Oxford Economic Papers, June 1949, pp. 260-68. 
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dUrin8 “'f ”C°nd' ^ lo“ "« virtu*Uy recovered, and 
" there was.8low improvement to the eve of World War U. The 

1947 estimate is less than three fourths of the 1940 peak. 
Clark’s national productivity series seems to susaest that USSR 

derived mu, benefit fron, the tranefer of reeource^ro» a.H 
cuitare to induetry. Indeed, there ia little difference (until 1936) 

,ivl"nn ? lb*°!Ute‘*veU oí “d toul national produc 
CUrt-. m,JOr. iactor in '“Plriiing thi. intriguing reault ia 

rk s omission of “disguised unemployment” (including women) 
m agriculture. Clark has elsewhere asserted that USSR suffers from 
the pressure of population on land and will not be able to raise its 
erÍt “ P'^^itysubstantiaHy because of it. agricultural pov- 

J Ur Tab1/ A-9 8hOWS that crop vields llave indeed not 
mproved, except for cotton, under ths Soviet aegis;1« and Table 
- 7 show, that yields of food crops are well below the European 

verage and close to Asian levels. Earlier estimates made by 
Clark, referring to output “per head of working population. “ show 
nonagncultural productivity to be higher than agricultural; an 
increase in the differential through time; and a rise in national 
productivity of about 10 percent between 1928 and 1937 '* inci 
dentully. Clarh'. ue. o, US price, may ai.o ,.„d to dLniui.h £ 
g p between agricultural and nonagricultural productivity. Thus 

“ ^ Clark:- series to Prokopovics's ..cto^eatoaU. 
of Soviet mcome in 1926-27 ruble., we obtain .ub.tantially diver- 

óvêr ttmt“ rallOS' ,nd ^ gap in i,VOr °f irLia‘try ¡»orea... 

Soviet Productivity Prospects 

Our earlier discussion suggests that the application of Western 
measurement methods to adjusted Soviet data would still reveal 
efinite, though uneven and unspectacular, progress in productivity 

beyond prerevolutionary levels. The modernization and mechanization 
of plant and equipment and the adaptation of labor to the more or 
less satisfactory use of the facilities should suffice to explain the 
accomiplishment in industry. Our discussion also suggests, alter- 
natively, that the application of Soviet methods to US data would 

0/ iW0, 1942’ *>• 5- «conoce November- 
Apparent increase! in grain yields shown in Table k-9 u 
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Ib!?11 measures which rise more steeply than those now avail- 

Hvitv Can WC Say abOUt 016 fUtUre °f Soviet atrial produc¬ tivity, on the assumption that “peace,, continues? 

th* wVÍ8h! °f aCCOmplÍShments t0 date and the peculiarities of 
the Soviet system, attainment of an industrial productivity level 
consistent with full communism would seem impossible and attain¬ 
ment of present American rates would also seem difficult. Fur- 

taineTnr ’ ^ ?r°ductivity advantage enjoyed by US may be main¬ 
tained or even increased if this country continues to develop under 
the pressures of cold war. While the recent war seriously inTer- 
rupted Soviet productivity advance, it set the stage for substantial 

orodlrt- 8!T‘ ncUS‘ EVen in thc dcPresaed 1930’s man-hour 
productivity in US increased. The 1929 landmark still cited by 

íom!\rÍnrS thUS haS t0 bC replaCed hy a contemporary figure 
oeTclfT ^rCent H8her- Nevertheless. the maintenance of 

sp:rup‘r;^.14 home and abroid £av°r> * •*«* 

Several iactors prejudicial to the true economy of labor may 

£et ‘i"1 ’UPPOrt °£ °Ur VieW °f a ''■“■re for Soviet pro- 
ductmty. First, indu.trialiaation has been taking place under 
conditions of population surplus, which would normally mean low 

“t r,ta£Ul” U,e °£ labor' i- the early"“ 
miv«.’al oh?“”.'4 i"*Ute"ce on a i»» living standard and on the 
universal obligation to work has swelled the labor force beyond 

ta. d! u7«Tl°a >e haTe been £or ‘he ,lme Pltydical plant and 
UboimtaV.r'T q“hty' Tbird- th' "«y .hortage of skilled 

il : instance has aggravated the scarcity through en¬ 
couragement of hoarding. Fourth, the virtual ban on discharge 

7oor tah™' .”1 the £’'*'lin8 01 w°rker. in their job. also encourage 
tZ of ï !f and hoard‘nS- Füöi. «>' limited mechaniaa- 
tion of auxiliary processes and office work have led to acceptance as 

enga'êèd tanb!IS’aryä pro*K>rtioa oi I““* Personnel not 
for di!ro production. Sixth, there is no authoritative agency 

m.nf,tarta!rh^ rf""“1 Iakb°r a“rpl«es and distributing them across 
skill.d 1. ”darles- though there is some attempt made to direct 
^ItarTtacm* ° aro nnOerutiliaed. Seventh, if mechanise,ion oÎ 
.. ..‘ y 'eotory operations and office work were achieved, then 

disgu,sed unemployment" within industry would simply increase 
■nor, than ever - unless i, were decided to recognise tai.u« or m 

Ht’kl ’i“4' \âbîT deliberately and on a grand scale (including the 
establishment of huge labor-intensive projects). The recognftion 
of leisure would automatically raise productivity through acharo 
reduction in employment. Eighth, there is a tendency toward 

54 
ORO-T-125 



excessive integration in the absence of material conditions favorable 
to specialiaation of enterprises and subcontracting. Ninth, con¬ 
servative amortization schedules and intensive use of equipment 
make early replacement necessary but difficult. Tenth, the elaborate 
administrative apparatus and myriad techniques for inducing economy 
in the absence of open markets (like decrees, standard accounts, 
recurrent reports, inspections, production and financial norms, 
personnel ceilings, socialist competition, propaganda, publicity, 
rewards, and penalties) can operate haphazardly at best and can 
usually be frustrated by experienced managers. Finally, there 
is no evidence that the principle of individual enthusiasm on which 
the development of communist productivity levels supposedly depends 
can be released by Soviet institutions, that this principle can lead 
to effective self-coordinating Stakhanovite “aggregations” of higher 
and higher order. 

Postwar Soviet literature affords ample evidence of the difficulty 
of effecting substantial labor savings despite the clear awareness of 
opportunities. Complaints familiar since before the war are as 
insistent as ever. Large reserves of idle or insufficiently utilized 
men and machines remain to be tapped. A “barbarous attitude” 
toward equipment is too often encountered.'7 Unused capacity, both 
“planned” and “unplanned, ” is excessive. The organization of 
labor is still unsatisfactory: “State plans must be Bolshevik. They 
must be calculated not on average arithmetical norms achieved in 
production but on average progressive norms, i. e., the level of 
advanced workers. It is still argued that payment by quantity is 
“the most potent means of increasing productivity. ”" There are 
many complaints about poor management, poor scheduling, un¬ 
satisfactory interplant relations, excessive integration, etc. 
Considerable attention is given to the desirability of mechanizing, 
loading, transportation, and other auxiliary intraplant activities. 
The elimination of surplus auxiliary and administrative labor is 
still declared to be the “most important task" of industry.10 The 
war apparently aggravated the already startling disproportions in 

7 and 16 February 1951. 
Qioted from a resolution of the Council of Minister* concerning the 1947 plan 
in Arakelian, Induttriml Man*janent in the USSR, p. 154. 

^Khromov, Voproey Ekoncmiki, 1944, No. 3, p. 88. 
See, for exasiple, Itveatiya, 9 January 1951, and Ifaslova, Proitvoditel’noet' 
Truda, p. 177. 



the ratio of “non-productive” to "productive” workers.*' So 
deeply rooted is the tradition of payroll “inflation” and "pur¬ 
poseless use of labor resources” that the false “theory” be¬ 
hind it has to be attacked — “the erroneous and harmful preach¬ 
ing that any use of labor force in the USSR represents productive 
labor. ” Labor waste is attributed not only to the “poor organ¬ 
isation and planning of production and sales” but also to “the 
feeble struggle against the remnants of capitalism. ”** The 
official Party newspaper declaims against similar evils but 
still insists that “strict economy is the method of socialist 
management, ” that “our socialist economy is by nature the most 
economical and thrifty of all that have ever existed in the history 
of mankind. ”** 

Progress in the campaign to mechanize auxiliary tasks would 
substantially increase the productivity potential of Soviet industry, 
but additional measures would be necessary for the full realization 
of this potential. Like the more limited proposals to combine jobs 
and to transfer auxiliary and administrative labor to basic pro¬ 
duction (popular before the war), mechanization would in the first 
instance aggravate labor redundancy. The swollen surpluses could, 
of course, be absorbed gradually if the scale of basic production 
were continually expanded and the required new workers obtained by 
internal transfer. The productivity rise would, however, be slow. 

Early realization of the full potential productivity gain could not 
be accomplished within the Soviet framework unless, for example, 
a powerful labor ministry (which USSR has not had for two decades) 

It is reported in Pravda, 11 September 1950, that transportation, repair, and 
other auxiliary workers in many important iron and steel works comprise 58-77 
percent of the worker totals. According to Maslova, ProiMVoditel’noat' Truda, 
pp. 179-80, there were 114 auxiliary workers per 100 production workers at 
Mapiitogorsk in 1940 and 175 in 1946; at Kuznetsk combine, the number of 
auxiliary workers per 100 others advanced from 144 to 181. The postwar ratio 
for transportation equipment production, 128:100, was even exceeded in the 
coal, chemical, and textile industries. M. Sonin, Voproay Balanaa Rabochei 
Sily ((^estions of the Balance of Manpower), 1949, pp. 43-44, notes the need 
for redistribution of labor and points out that the Donbas mines conformed to 
the employment ceiling in 1947, but had more than the planned number of workers 
above ground and fewer than planned below ground. In heavy machine building, 
according to I. Yunovich, “Voprosy Organizatsii Truda v Mashinostroyeniin 
(Qiestions of Organisation of Labor in Machine Building), Planovoye Khotyaiatvo, 
1940, No. 6, p. 33, auxiliary labor comprised 37-50 percent of the worker total. 
Ttud, 13 February and 22 August 1951, reported idleness of half of the vehicles 
and operating equipment and even the substitution of manual machine labor in 
various industries and places. 

**Arakelian, p. 142. 
Pravda, 16 February 1951. 
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were established with authority to ascertain the existence of labor 
surpluses, to order regional or interministerial redistribution, 
and to direct combed out workers to new labor-intensive state 

blnifit?' , !íere are 0ther WayS °£ reali*in8 the full productivity 
benefits of auxiliary mechanisation. One involves a reversal of 

PJ!!en,t ?OViet POUcy “ reduction hours of work or the sise 
oí the labor force without a diminution of the “wage fund. “ The 
second, amounting to a detour toward capitalism, would involve 
V0îerati0n oi ^charge of superfluous workers and labor 

mobility in response to market tensions. 
But the remedy for redundancy having most appeal to planners 

would be slow self-liquidation. This alternative would keep the 
surpiuses available for miliUry use as well as for eventual re- 
distnbution. Though it would mean restraint of productivity rise, 
In ZT* P!rTlt * 8ub8tantial Productivity gain in the event of war 
In contrast, because auxiliary tasks had generally not been mech¬ 
anized by World War II, productivity tended to decline as many 
new workers were required to replace smaller experienced 
auxiliary crews. 

Leisure would be an unlikely solution to the problem of re- 
undancy until a much higher level of material production is 

^ If i4 rre all0wed prematurely, as opportunities per¬ 
mitted, the whole course of Soviet development might alter in 
he undesirable direction of higher consumption and bourgeois 

liberty. Premature leisure would increase the importance of the 
home and reduce the importance of the factory (and collective 
farm) as social units - would mean a higher consumption standard, 
greater opportunity for the divergence of individual and state 
objectives, and weakening of state control over labor. Once free- 
om ceases to mean the Hegelian recognition of necessity, the 

state would have difficulty carrying out its program of resource 
allocation. The secret weapon of socialist competition would then 
be harder to operate, and the drive up what Soviet theorists like 

24 
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to regard as the superhighway to superproductivity would be 
stalled. On the other hand, the limitation of leisure cannot 
guarantee the achievement of superproductivity either; but it 
does fit into the present agenda and propaganda for achieving full 
communism and the downfall of capitalism. 



CHAPTER IV 

INTERNATIONAL PRODUCTIVITY COMPARISONS 

Industrial Productivity Comparisons 
There is a natural desire to express in a single figure the com¬ 

parative productivity performance of Soviet and American industry. 
In the late 1930's, Soviet writers made estimates for manufacturing, 
mining, and electric power, using official data of countries like 
US, UK, and Germany in conjunction with their own. These estimates, 
which are rather crude and not subject to independent check, have 
inspired generalizations by foreign scholars and journalists. 
Whatever their quality, the foreign evaluations tend to agree that 
a wide gap separates the two countries. In this writer's opinion, 
attainment of the productivity level of Western Europe (already 
claimed by USSR) is possible for a recently industrializing nation 
within a relatively short period; but catching up with US is a prob¬ 
lem of a different order. 

According to the Soviet studies of the late 1930's, USSR output 
per worker in 1937, calculated in 1926-27 rubles, amounted to 2/5 
of the US rate (Table A-12). A slightly better showing was claimed 
in terms of output per man-hour — 44 percent of the US level.' In 
1928, USSR worker productivity was supposed to be about l/6, 
and man-hour productivity l/5, of the corresponding US averages. 
By 1932, both ratios had risen to about l/4. It was claimed that, 
between 1928 and 1937, USSR caught up with Germany and Britain 
in output per worker and per man-hour. 

Apart from the problems of comparability of the statistics in 
quality, scope, and actual time reference, it should be recalled that 
ruble prices, especially quotations in 1926-27 rubles, tend to favor 
the Soviet output structure and to show Russia off to greater advantage 

'For output per man-hour compariaona, aee S. Kheinman, "Ob Ixliahkakh Rabochei Sily 
i o Proiivoditel’noati Truda" (Concerning Exceaa Labor Force and Labor Productivity), 
Problemy Ekonamiki, 1940, Noa. 11-12, p. 106. 



than if the computations were made in dollars or sterling.* Fur- 

iTccT0re. «io ViCW 0f Lenin’s estimate that worker productivity in 
USSR in 1908 was already about 30 percent of the US figure,® the 
advance to 40 percent by 1937, while US was still experiencing de- 
pression, is not a remarkable feat. It should also be noted that 
US and UK have both advanced beyond 1929 levels, which often are 
taken as the peak achievements in Soviet computations. Finally, 

e Soviet estimates are not altogether consistent with those of 
Rostas, who placed British worker productivity at almost half 
the US average/ If USSR had actually overtaken UK by 1937, then 
a higher accomplishment should presumably have been claimed in 
comparison with US« 

«ï« r*duce 4116 ambiguities of aggregation, we have compiled some 
oviet estimates of comparative performance in a number of indus- 

trial branches as expressed in “natural" units. Of course, differ¬ 
ences in quality and in intrabranch distribution of output still affect 
the estimates. Soviet writers do not necessarily regard Western 
output as superior in quality. In 1937, according to Table A-12 
both consumer goods and producer goods required more labor per 
unit of output in USSR than in US. For example, Soviet coal pro- 
ductmty per man shift was less than 1/3 the US estimate; coal 
output per direct worker was a little over 2/5 the American figure/ 

* ,/ÍÍVÍty m 41X6 Soviet aut°mobile industry was estimated 
in nart ^ ^ ^ ^ ^ ^ WaS claimed that disparity reflects, 
in par*, the greater degree of Soviet integration of vehicle plants 
and the greater proportion of trucks in the Soviet output assort- 

ne £CCOrdin8 t0 Shimkin’s figures and data published in the 
^ensus of Manufactures, the Productivity rate for USSR 

would be 1/9 or i/10 the American vehicle output per worker if 
primary manufacturers alone were included.7 (This estimate also 

P¿m°voye Khotyaiatvo, 1937, No. 3, pp. 52 54. 
¡Mentioned by B. L. Markus in Akademiya Nauk, Proiivoditel’nost' Truri» n it 

8(Éhg?),^948^^27^ Productlvlty ln British and Amarican IndustryCambridge 

60 
ORO-T-125 

T 

’ ! 
!f 

i 



makes no allowance for the difference in proportion of trucks to pas¬ 
senger cars. ) Soviet iron ore productivity amounted to l/4 the 
US rate, and the ratio for machine building was slightly higher. 
Soviet pig iron output per blast furnace worker amounted to almost 
l/Z the US rate; but US performance may have been estimated on 
a more comprehensive employment base. Other comparative 
ratios include 2/5 for chemicals, l/4 for sugar, and 3/8 for 
cotton cloth. Table A-12 also shows that Soviet statisticians 
claimed that the British level for coal had been reached, and 
that the levels for pig iron and motor vehicles were exceeded. 
It was also claimed that USSR had surpassed the German rates for 
pig iron, steel, and motor vehicles. 

Now, we turn to foreign opinion. Colin Clark’s crude estimates 
(Table A-13) credit USSR with more than l/4 the US output 
per man-hour in 1913, but only about l/ó in the early 1930’s, and 
less than l/4 in 1936. In terms of output per worker, the 1913 
ratio was also about 1/4 and the 1936 ratio was 1/5. 

American estimates which circulated during World War II 
credited USSR with 36 percent of US output per man-hour in 1935-38 
— about the same as for Britain, slightly below the German per¬ 
centage, but above the Japanese (Table A-14). As for wartime 
man-hour productivity in munitions making, it was estimated 
that USSR had attained 39 percent of US level in 1944 — or slightly 
less than the British rate, about 4/5 of the German figure, but 
more than twice the Japanese average. 

In connection with munitions production, it is also noteworthy 
that output expanded much more sharply in US than in USSR after 
the outbreak of war and reached a much higher annual level in 
the course of the conflict (Appendix Table A-15). Between 1940 
and 1944, Soviet munitions output trebled, as did Britain's and 
Germany’s. But, in the same interval, US output increased to 20 
times its base output. In real terms (1944 US munitions prices), 
the Soviet output of munitions was over 5 times the US total in 1940; 
in 1944, however, US produced 2.6 times as much as USSR. Though 
a rough rate of five rubles to the dollar was used, these estimates 
reveal the tremendous difference in potentials for armament pro¬ 
duction and in the extent of conversion which could be made from 
“normal” output. 

Bettelheim is inclined to accept without criticism the Soviet 
version of the relative standing in the 1930’s.8 An American 

'C. Bettelheim. Esquiase d'un tableau economique de 1‘Europe. 1948(?)f p. 100. 
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writer, Mandel, also accepts the Soviet version of comparative 
performance in 1928 and 1937, suggesting that the postwar (1946) 
ratio of USSR to US output per worker was already 1/2. This 
estimate, however, ignores the Soviet wartime setback.' Shimkin 
has recently asserted that Soviet man-hour productivity is no more 
than 1/4 or l/5 the American rate.10 Kershaw, noting that it is 
“extremely difficult to be precise, “ suggests a range of l/4 to 3/4 
the US non-agricultural worker productivity.11 An American 
engineer who spent much time in the USSR chemical industry has 
the impression that “each department needs 50 to 100 percent more 
men than a similar American department. A magazine article 
written in 1945 referred to Soviet productivity as “shockingly 
low” — much less than l/2 the American figure.'* A more recent 
journalistic estimate placed the Soviet factory worker’s output at 
less than 1/4 the American.'« 

Agricultural Productivity Comparisons 
Though yields per unit of crop land in USSR appear in many 

instances superior to those of US, unit labor costs are invariably 
higher. But here again, claimed superiority may stem from the 
difference in statistical concepts. 

Jasny’s figures suggest that the Soviet unit labor cost for grain 
is about 4 or 5 times the American average (Table A-16)." The 
Soviet labor cost for cotton is 3.6 times as high, for sugar beets about 
6 times, and for potatoes almost 4 times. USSR farmers spend 
over 6 times as much labor time for the same quantity of milk and 
3 to 6 times as much per head of livestock. Jasny states that, despite 
limited mechanization, prewar Germany had almost 3 times the 
Soviet net agricultural output per person." 

|0W. Handel, A Guide to the Soviet Union, New York, 1946, p. 331. 
D. B. Shimkin, “What is Russia's Industrial Strength? II", Automotive Induetrieet 
10 August 1950, p. 35, and "Rissia's Industrial Expansion", fortune, May 1951, 

11P« 107. 
J. A. Kershaw, "Hie Economic War Potential of the USSR", American Economic Review, 
May 1951, p. 479. 
L. Ernst, "Inaide a Soviet Industry", Fortune, October 1949, p. 142. 
“The Russians Can Manage", Fortune, January 1945, p. 159. 

)B "Background for War”, Time, November 27, 1950, p. 22. 
See also N. Jasny, “Labor Productivity in Agriculture in USSR and US,” Journal of 
Farm Económica, May 1945, pp. 420, 424. 
Jasny, The Socialiaed Agriculture of the USSR, p. 446. 



According to the United Nations Food and Agriculture Organ¬ 
ization (an agency attacked by Jasny for indiscriminate acceptance 
of Soviet data), USSR seems to have higher land productivity than 
US in the case of wheat, rye, potatoes, cotton, and tobacco, but 
does relatively poorly in the case of sugar beets (Table A-17). On 
the other hand, European yields of all foods have been substantially 
greater than those of USSR (and of US) — more than double in the 
case of rice, about two thirds higher for other grains, and about 
one third higher for potatoes. 

The advantage of American over Soviet agriculture is complete, 
in Jasny's view. The American farmer is better educated, has 
more mechanical power at his disposal, has better equipment, 
and has greater incentives than the kolkhoznik. The US agricultural 
work force has a higher proportion of males. Other factors favor¬ 
ing US productivity are greater natural fertility of the soil and 
more favorable climate. 

National Productivity Comparisons 
Productivity measures for the entire economy also show USSR 

lagging far behind. The Clark series, which omits (‘disguised 
unemployment” in Soviet agriculture, indicates that man-hour pro¬ 
ductivity amounted to more than l/3 of the US figure in 1900, l/5 
in 1928, less than l/5 in 1940, and less than l/8 in 1947 (Table 
A-18). On the eve of the late war, Soviet real national product per 
man-hour was supposedly less than 1/3 the British average and 
over 1/2 the French average. In 1947, these countries still enjoyed 
substantial leads; USSR productivity had declined to less than 1/4 
the British level and to 2/5 of the French estimate. 

From United Nations estimates of 1949 national income in US 
prices, it may be determined that output per person in the Soviet 
labor force was only 17 percent of the corresponding US figure 
(Table A-19). The Soviet average for 1949 was only l/3 Britain's, 
about ¿/3 that for France, and l/2 that for the Netherlands. 

Comparative Output and Consumption per Capita 
The gap between US and Soviet per capita output, already large 

before the war, was further increased by the differential impact 
of the war on the two nations (Tables A-21 and A-24). In 1940, 
Soviet coal output per capita of population was only l/4 that of 
US. The ratio for crude oil was only l/8; for electric power, 
l/5; for iron ore, less than l/3; for pig iron, l/4; for steel, 1/5; 
and for cement, less than l/5. By 1948, the oil ratio had fallen to 
l/l2, the power ratio to l/7, the pig iron ratio to l/5, and the steel 
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ratio to 1/6. Indeed, 1948 per capita output in USSR was below 
the 1900 US rate, except in the case of two products which became 
important during the past half century — electric power and crude 
oil. 

The postwar position of US with respect to USSR in ferrous 
metallurgy is particularly good. In 1948, US accounted for 1/2 
the world output of iron ore, pig iron and ferroalloys, and crude 
steel, while the corresponding shares of USSR were in the neigh¬ 
borhood of l/lO (Table A-22). Soviet output per capita was not 
only far below that of US but also fell short of the European 
average (excluding USSR) - 117 kilograms compared to 171 for 
iron ore, 73 compared to 90 for pig iron, and 85 compared to 120 
for steel. 

Steel consumption figures for US and USSR also strikingly reveal 
the different planes of the two economies (Table A.-23). In 1948, 
the apparent total consumption of steel in USSR was less than 
1/4 the US total; in 1913, the ratio already was over I/6. Of 
course, there were years in between — e.g., during the great 
depression — in which the Soviet ratio rose sharply, but then came 
the war. The 1948 ratio of per capita consumption (1/6) was not 
much higher than for 1913 (I/S). During 1938, the ratio temporarily 
increased to 1/2, but receded to l/3 as US industry recovered in 
the next year. If the US advantage in steel consumption is to be 
maintained, the expansion of steel output will have to proceed at a 
greater rate than in the past two decades. Soviet planners have 
insisted on reaching steel goals; and, as we noted in Chapter II, 
they will doubtless continue to stress the development of ferrous 
metallurgy. 

USSR textile consumption has also lagged well behind the Euro¬ 
pean and American standards (Table A-25). In 1938, the amount 
(weight) of cotton, rayon, and wool textiles available per capita 
in USSR was less than 1/3 the US average; in 1947-48, the ratio 
was only about I/S. Although the Soviet figure was close to the 
world average in 1938, it declined to 2/3 the world average after 
the war. It corresponded to 3/5 the European output per capita in 
1937 and to 2/5 in 1947-48. 

The deterioration of Soviet living standards as a result of the 
war is also indicated by US Bureau of Labor Statistics estimates of 
the purchasing power, in terms of food, of hourly wages of indus¬ 
trial workers (Table A-20). In 1937, according to these estimates, 
the Soviet worker could buy about l/4 as much food as his American 
counterpart for an hour of work. In 1949-50, however, the Soviet 
worker could buy only l/7 as much. Workers in UK, France, Italy, 
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and Germany have also maintained a higher standard than Soviet 
workers, partly as a result of American postwar aid. Even in Italy, 
where postwar national income per capita fell below that of USSR 
(see next paragraph), the industrial worker could still buy almost 
I/S more than his Soviet counterpart in 1949-50. 

On the eve of World War II, USSR apparently had about l/3 the 
American per capita national income (Table A-28). Real consumer 
expenditures per capita amounted to only 1/5 the US standard, while 
government outlays per capita for defense, investment, and other 
purposes amounted to 2/3 the US figure. In 1949, according to 
UN estimates (Table A-28), the gap between US and Soviet national 
income per capita, computed in dollars, was higher than before 
the war. The US figure was almost 5 times the Soviet average. 
The UK figure was 2.5 times and the French figure 1.5 times (but 
the Italian figure only 4/5) the Soviet average. 

Despite the mechanization of agriculture and industry, Soviet 
society still has a relatively small energy consumption per capita 
for productive purposes (Table A-26). This fact, of course, helps 
explain the great differences observed in real per capita national 
income. In 1937, the Soviet kilowatt-hour equivalent of energy 
per worker was only 1/5 that of US; in 1948, the ratio was a little 
higher. UK had 4 times the Soviet power ratio in 1937 and 2.5 
times in 1948; for France, the corresponding multiples were 2 
and 1.5. In Italy, however, the power ratio was only 3/4 that of 
USSR in 1937, and it fell to less than l/2 by 1948. 

Comparative Resources 
Not only in present output, consumption, and power use per capita 

but also in strategic resources does US have an advantage over USSR. 
Although probable Soviet reserves of iron ore exceed the US total, 
the US potential reserve (iron-content basis) amounts to about 6 
times the Soviet potential (Table A-29). Probable iron reserves 
per capita in US are slightly higher than in USSR (iron-content 
basis); the potential reserve per capita is 8 times as high. Other 
published figures — apparently computed on a different basis — show US 
iron ore reserves to be 3 times the Soviet total. According to the 
same source (Table A-30), US also enjoys an advantage of 3:1 in 
total petroleum and zinc reserves, a lesser advantage in copper and 
coal, parity in the case of bauxite, and a tremendous superiority in 
the case of lead. 

When mechanical energy resources are reduced to coal equivalent, 
it is found that US has about twice the Soviet energy total (Table A-31). 
When energy resources are related to land area, the US advantage 
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rises to 5:1. If the world were divided roughly into Western and 
Soviet blocs (except for a small undistributed residue), the total 
coal equivalent of the West amounts to almost 3 times that of the 
Soviet states. When these figures are adjusted for land area, 
however, the “density” of energy resources of the West falls 
below that of the Soviet nations. Superior Western transporta¬ 
tion could, of course, counteract this disadvantage provided the 
energy cost of transfer is not excessive. 

It seems unlikely that the advent of atomic power will 
seriously alter the energy balance between US and USSR. There 
is reason to believe that USSR is in a favorable position to tap 
the new power source for industrial purposes at an early date.17 
The need is less urgent in US, where conventional power is 
plentiful and relatively cheap. Nevertheless, circumstances 
point to the early solution of the problems of commercial adap¬ 
tation of atomic energy in our own country. 

The USSR-US Productivity Differential 
The observed differences between the Soviet and American indus¬ 

trial productivity levels of the late 1930’s have been adequately dis¬ 
cussed in the prewar Soviet literature. More recent Soviet economic 
publications and the candid commentary in the Soviet press help us to 
bring our impressions up to date. Although there have been improve¬ 
ments in Soviet conditions, the major reasons given for the prewar 
differentials still apply. Indeed, the gap between the USSR and US 
productivity rates has doubtless widened since the prewar years in 
favor of US. 

Many of the improvements in Soviet industry have already been 
mentioned. For example, mechanization has continued, and there 
has been some automatization of auxiliary processes. Discipline 
became stricter just before the War, and turnover has been con¬ 
trolled by severe penalties and job freeze. 

Line assembly methods have been extended,1* and there has 
been some rationalization of plant organization (e. g., according 
to the Agarkov method '• ). Norms and piece rates have been 

W. Isard, " 
^Economics, 
^Arakelian, 

Ibid., pp. 

Some Economic Implications of Atomic fiiergy, ” Quarterly Journal of 
February 1948, pp. 226-27. 
pp. 129 ft. 
131 ff. 



extended to auxiliary workers,*« and “average-progressive" 
norms have become more common. Statistical quality control 
has recently been introduced.*1 

But the same “reserves” for productivity increase which 
were mentioned in the prewar period are still stressed. Pro¬ 
ductivity increase toward the American level is seriously limited 
by insufficient mechanical energy supply per worker; insufficient 
mechanisation of automatization of auxiliary processes; tolera¬ 
tion of excess repair, supply, transport, and similar personnel; 
stoppages due to equipment breakdowns and interruptions of 
material supply; excessive vertical integration, including produc¬ 
tion of components and equipment which could be more efficiently 
made in specialized plants; and other conditions mentioned in the 
preceding chapter. If the statistical comparison of USSR and US 
productivity were broadened to include all personnel rather than 
the worker” category, then excess office, administrative, 
technical, and strictly supervisory personnel would also have 
to be mentioned in our list. 

The critical factor in the elevation of Soviet productivity to 
something like the American level does not seem to be “labor 
enthusiasm. ” There is a limitation in the material conditions 
of the Soviet economy itself. As we noted in Chapter III, there is 
a large labor surplus in industry which seems likely to expand 
indefinitely under present Soviet manpower and investment policies 
and under present institutional arrangements; and early liquida¬ 
tion of this increasing surplus would seem to require drastic 
steps in the direction of liberty and leisure for Soviet labor or in 
the very opposite direction of further coercion. A moderate course 
of improvisation, rationalized as “creative Marxism," probably 
will be pursued, and the growth of productivity will at best be slow. 
A protracted period of peace would in any case be beneficial, per¬ 
mitting the further rise of output of the productivity potential* 

Since we have already cited Soviet writers on such matters, 
we shall confine our attention in the remainder of this chapter to 
the remarks of other observers. From these remarks, it will 
be evident again that recognition of the problem of labor surplus 
has not made for early or easy solution. It is one thing to point 
out that a Soviet electric power station has 9 times as many 
to 

^ Gro*{n* froMperity of the Soviet Union, New York, 
p’ Bû:L',M*rku,,iw N«uk, Proiïïvoditel'nott’ Truda, p. 19. 

Mentioned by the of Mechine Tool and Instrument Construction in m 
article in Voproay Ekonomiki, No. 8, 1950, p. 113. an 
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workers as an American plant of similar size; it is another matter 
to reduce the excess. It is one thing to note that a Soviet iron 
and steel plant requires 2.3 times the personnel to produce 2/3 the 
output of an American plant; it is another to eliminate surplus 
auxiliary staff and confine the differential to the small gap found 
in basic production.” 

The American engineer cited earlier in this chapter considers 
the excess of personnel in the Soviet chemicals industry to be due 
to "inferior quality or absence of automatic controllers for flows, 
pressures, etc., and of photoelectric and electronic equipment; 
inferior quality or absence of hand and machine repair tools- 
shortage of spare parts and materials; and inferior organization. " 

e machine shop staff is large because replacement parts of poor 
quality have to be made on the premises to keep foreign equipment 
in working order. Small tools and spare parts are not stocked 
and not readily available. Engineers have to make do with what 
they can get or devise.1* 

A delegation of British iron and steel workers to USSR in 1945 
concluded that 2/3 as many workers would have been required to 
man a British plant similar to the one they visited. "In spite of 
all the propaganda drives, the stories of fabulous increases in 
production and the claims of Stakhanovite records, we believe 
the output per man is considerably lower than with us. ",4 The 
British delegation also found maintenance standards low, but they 
considered the work pace easy, management competent, and 
labor relations good. It is curious that a "reply" made to this 

biased report by an Australian iron worker who visited USSR 
y invitation concedes the British delegation’s estimate that Soviet 

productivity is below Britain’s: "One of the few parts of the 
British report with which I fully agree is that in Soviet industry 
the output per man-hour is less than in England. That is a fact 
recognized by the Soviet people themselves_Great Britain has 
centuries of industrial production behind it, generations of craftsmen 
have built up a heritage of skill.... I think it will be some years 
yet before the productivity of the Soviet worker reaches the highest 
world standards. "*» 8 

”LheÊ™fry/£!,nl^îr found in B'eirown. Joe. cit., p. 107. 
. Ernst, toe. cit., p. 172. Kheinman also observes (loc. cit.. o. 1111 in 

Un/1 fírr»! Ín th* proportion of repair labor in USSR and US iron 
the oî^isel ií*. the nece*,lty. fo£ «akiní components and other items on 

î4fh* P'«"1»®» J» ■ major reason for the Soviet excess. 

/«SXÍJ!eej9ÍjadLL,^erí\!ÍOnK 7,'?oí«POrí °í to the Soviet Union, 
*5v tv*. c • ,L2nd°n> December 1945, pp. 8, 33-34. 

E. Thornton, Soviet forcera end their Unions, London, 1946, pp. 19-20. 
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Another evaluation of interest is found in Yugow's wartime 
book on USSR, one of the few stressing labor redundancy in the 
Soviet economy. He asserts that the labor shortages are “ag¬ 
gravated. .. by poor organization and inept utilization of available 
labor ; and that “millions" could be released to other assign¬ 
ments by mechanization of auxiliary processes and other ex¬ 
pedients. He properly emphasises defects in the organization of 
work as deterrents to high productivity - “lack of coordination in 
the work of the supply departments and the assembly sections of 
tiie plants, inadequate supply of parts or processed materials, 
ill-timed carrying out of preparatory or repair work, a break in 
the technical process, failure to deliver raw materials, tools, 
and drawings on time. “«• 

In conclusion, it would seem that USSR cannot hope to ap¬ 
proximate at an early date the present American levels of 
productivity and output per capita. Any attempt to close the 
gap rapidly would probably result in serious weakening of 
state control over the population. Furthermore, American 
productivity and output per capita must also be expected to rise 
substantially. Such a rise would seem inevitable, despite the 
uncerUinties of an open-ended society in which individuals are 
given broad latitude for economic decisions. 

The great opportunity for USSR to narrow the differential 
between its own bloc and the West would seem to lie in areas 
outside the purview of this study. For example, it could attempt 
to prevent or disrupt Western unity, demoralize oy harass weak 
friendly nations, and subvert strategic underdeveloped areas. 
Standing Clausewitz on b«s head, USSR has already effectively 
redefined “peace” as the extension of war by diplomacy and limited 
violence. The promised triumph of socialism over capitalism 
through superior productivity seems remote. But the danger of 
a Soviet victory despite inferior productivity cannot be ignored. 

2« 
Yugo«, Ruaaia'a Economic Front, pp. 179, 188. 
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APPENDIX A 

STATISTICAL TABLES 



TABLE TITLES 

Number 

Soviet Productivity: Trends 

1. Gross Output Per Worker and Per Worker Man-Hour in USSR 
Large-Scale Industry: 1900-1950 

2. Variant Productivity Indexes for USSR Large-Scale Industry: 
1913 and 1928-1936 

3. USSR Gross Output Per Worker in "Constant" (1926/27) Rubles, 
by Industrial Branch, for Sflected Years: 1928-1938 

4. USSR Output Per Worker in Natural Units for Selected Years: 
1913-1937 

5. USSR Real Net Product and Productivity: 1913 1940 

6. Man-Hour Cost of Selected Military Items: 1941-1943 

7. Comparative Movements of Wages and Productivity in USSR: 
1928-1948 

8. USSR Railroad Transport Productivity in Selected Years: 
1913-1950 

9. Yields of Major Crops in USSR: 1909-13 to 1950 

Soviet Productivity: Regional Variation 

10. Output Per Worker in Selected USSR Ferrous Metallurgy 
Plants: 1938 
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Number 

11. Regional Output Per Worker in Selected USSR Extractive 
Industries: 1937 and 1938 

International Comparisons: Productivity 

12. International Comparisons of Output Per Worker in Natural 
Units for 1937 as Shown in Soviet Sources 

13. Real Net Income Produced Per Employed Person and Per 
Man-Hour in Manufacturing in USSR and US: 1913-1936 

14. Prewar and Wartime Output Per Man-Hour of Belligerents 

15. Combat Munitions Production of Major Belligerents: 1938-1944 

16. Unit Labor Input for Specified Crops and Livestock on Selected 
USSR Collective Farms and on Average US Farms 

17. Yields of Major Crops in USSR and Elsewhere>Uv934-38 and 
1948 ^ 

18. Real National Product Per Man-Hour in USSR and Other 
Countries: 1900-1947 

19. Total and Per Labor Force Participant National Income 
in Selected Countries: 1949 

20. Prewar and Postwar Relative Purchasing Power of Hourly 
Earnings in Terms of Food in Selected Countries 

International Comparisons. Per Capita Output, 
Consumption, and Real National Income 

21. Output Per Capita of Selected Products in USSR: 1900-1948 

22. Total and Per Capita World Production of Iron Ore, Pig 
Iron, and Steel: 1948 

23. Total and Per Capita Steel Consumption of US and USSR: 
1913 and 1948 



f Number 

24. Output Per Capita of Selected Commodities in US and 
USSR: 1940 and 1948 

25. Per Capita Availability of Cotton, Rayon, and Wopl 
Textiles in Selected Countries: 1938-1948 

26. Per Capita Consumption of Energy for Productive Pur¬ 
poses in Selected Countries: 1937 and 1948 

27. Total and Per Capita Net National Product in USSR (1940) 
and US (1941-42) 

28. Total and Per Capita National Income in Selected Countries 
1949 

International Comparisons: Resources 

29. World Reserves of Iron Ore 

30. World Reserves of Selected Minerals 

31. World Resources of Mechanical Energy 

I 

t 
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Table A-l 

GROSS OUTPUT PER WORKER AND PER WORKER MAN-HOUR 
IN USSR LARGE-SCALE INDUSTRY: 1900-1950* 

(1928 - 100) 

Year 

Grots 

output* per 

workerc 

Grots output* 

per worker 

man-hojr* 

Year 

Grots 

output* per 

worker* 

Grots output 

per worker 

man-hour* 

1900 50.0* n.a. 

1913 74.5' 60.4' 

1920 19.4» 19.7* 

1921 29.1N 30.3 

1922 41.1 39.4 

1923 51.0 48.3 

1924 51.7 48.4 

1925 68.8 65.8 

1926 81.3 78.5 

1927 87.2 84.0 

1928 100.0' 100.0' 

1929 112.9 113.6* 

1930 123.9 154.2 

1931 133.3 145.6 

1932 136.7 150.7' 

1933 148.6 166.7 

1934 164.5 189.1 

1935 185.9 

1936 225.7 

1937 245.7 

1938 272.8 

1939 318.3 

1940 360.1J 

1941 212.5(7)11 

1942 252.9(7) 

1943 270.6(7) 

1944 328.7(7) 

1945 300.0(7) 

1946 300.0(7) 

1947 339.0(7) 

1948 389.81 

1949 440.5" 

1950 493.3« 

1951(Plan) 489.7» 

214.3 

254.4 

269.4 

n.a. 

n.a. 

332.2* 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

453.0« 

«These series are intended to sunmarise as consistently as possible the Russian 

claims concerning the course of productivity in “large-scale industry," which 
throughout the entire period covers over 90 percent of the output of enterprises 

engaged in manufacturing, mining, electric light and power, and (after 1932) 

lunber, and fisheries. Originally “large-scale” establishments were defined as 

meeting the minimum employment or power criterion for inclusion in the 1913 cen¬ 
sus; but, in recent years, the minimum requirement seems to have been relaxed 

and finally abandoned in some sectors ISlovar’-Spravoctmik po Sotaial’no- 
Ekonomicheakoi Statiatike (Dictionary-Handbook for Socio-economic Statistics), 
1948, p. 108]. Hence, chronological comparability of scope has not actually 

been maintained. Unfortunately, no official Russian publication presents any 

presumably continuous series, and none extends over so long a period. 

As already noted, additional activities were introduced in 1933, but this 
change probably had little effect on productivity. Perhaps more important was 

the change in scale of industrial activity with the inception of the Five-Year 

Plans. The result was doubtless an influx of existing establishments into the 

the "large-scale” category, but the distortion in the productivity series is less 
serious than that introduced into the underlying production and employment 

measures. During World War II (1941-45), many of the Soviet plants were 

destroyed or damaged. Apart from the resulting disruption of chronological con¬ 
tinuity, there is the more important question of the scope of published refer¬ 

ences to Soviet wartime productivity changes. As for the post-war period, only 

percentage changes have been published; these presumably refer to a broader 
scope than large-scale industry. 

In addition to the problems of comparability over the entire period covered 

by the table, there are other difficulties in the interpretation of the published 
figures. Various Soviet publications show different percentage changes between 

the same dates; later publications show deviations from the more widely adver¬ 

tised accomplishments of specific planning periods. There is a dearth of notes 

on coverage and technical limitations; the same table may even report production 

and employment statistics which are not recognizably consistent with companion 

productivity figures. In general, we have preferred later rather than earlier 
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f®u^ce,• ***1 thoie showing longer rather than shorter segnents. An attempt has 
bee.i made, however, to preserve a few of the familiar landmarks even though the 
consequence may be other distortions. 
As Soviet statisticians and foreipi analysts have frequently observed, the 

.*ro“ !ndu,tri*1 output has grave shortcomings which also render 
the n,eanin* of the derived productivity measures The usual adbiguities 

°i * numbers are unfortunately compounded for a country industrialising 
within a relatively short period Apart from such ambiguities, there is the 

of the *Mre«*tes which Jasny, for example, has 
estimated at about 100 percent by 1948 (Review of Economic» and Statistics, 
February 1950, p. 94) This bias is attributed to departures from the 1926-27 
weighting schea» (for new products), inclusion of defective goods, quality 
deterioration, etc Some of the conceptual difficulties, like weighting of new 
products, could be resolved by adoption of a later base period, taong other 
/tí*1^***** present index difficult to interpret are its grossness 
(the inclusion of output of sequentially related activities at prices which 
recapitulate prior material costs, etc.) and its mixed scope (the inclusion of 
certain services having no relation to the normal activities of the establish¬ 
ment, and of capital additions originating within the establislment). See 
Slovar Spravochnik, pp 112-14 

cWorkers (rebochiye) seem to comprise about 80 percent of all industrial esnloy- 
“"í “fyJ»*«■«■Pond roughly to the US category ‘ wage earners" or "production 
workers, /hey are distinguished from the following persomel categories: 
employees (»lutnaanchiye), service personnel (mladahii obaluxhevayuahchii 
per tonal), engineering-technical workers (inzhenemo- tekhnicheakiye rabotniki) 
Although Soviet protkictivity indexes include the salable output of apprentices 
(ucheniki) they probably exclude the employment of apprentices. See I. A. 
Sholomoyich Anafr* Khozyaiitvcnnoi Deyatel’notti Promyshleunoio Predpriyativa 

ly,,, of fc000®1® Activity of the Industrial Enterprise), 1950, pp 50-51. 
The nature of the underlying man-hour series is not clear Absolute figures, 

r?ferr1"* to dfily hou*« P«* worker, have not been systesmtically 
published since the mid-1930's Published figures purporting to represent 
actual hours including overtime have a stability more characteriatic of scheduled 
hours and seem too lew in view of the publicity given to feats of overtime 
and voluntary labor 

“T to/« of Sh Ya Turetskii, Vnutri-Prcmyahlennoye Nakopleniye v 
SSW (Intra-industrial Accisaulation in the USSR), 1948, p 30: “From 1900 to 
1913, labor productivity in industry rose by only 48 percent " Approxinmtely 
confirmed by N S Maslova, Proitvoditel'noat' Truda v Promyahlennoati SSSR 
Âît r0dU?tiViîy îf lndMt?y in WS®). I»*». P 17. “For 13 years from 1900 

^ Per wcrker in Russian industry rose by 52 percent. “ 
From SSSR i Kapitahaticheakiye Strany (USSR and Capitalist Coisitries), 1939, 

ÍnSllít,Í2S0n,í£encLin 1913 HWTe» shown in this source on the bases 1913 - 100 and 1928 - 100. The former variant was preferred for 
snowing the percentage change to 1928 
¿L/l* Trud.ïJotaialiJticheakom Obahcheatve (Labor in a Socialist 

NS£nt of S’l&is !?;.• yearly 1“bor productivityin 1920 — 26 
' ri.,/wVa’ p 1^1*77, translated to base 1928 = 100. 

’ PP 42 to* 1928-39, computed from year-to-year link relatives, 
uretskii, P 30 From 1938 to 1940, labor productivity in industry rose 32 

£^ÍQ2«VUl^LPr0ÍÍ!:tÍVÍíy in industry rose more than 3.5 times 
>?HIíÍv-8)20 * Blmlat ren»*k «bout the 1928-40 increase in 
1 ia*? ’ ““ï 1947J I’'1* lnc*****i incidentally, is somewhat snmller than 
would have been derived if the frequently cited results of the Five-Year Plans 
were accepted as definitive. Thus, the productivity gains of 41, 82, and 32 
percent mentioned for the First, Second, and incomplete (1938-40) Third Five- 
~di.PlatKSR?0iiqMya ^toikfopediya. SSSR (Great Soviet Encyclo- 

looe^L j SJ°91J glve a Clmutotive percentage rise of 276 percent over 1928 instead of 260 percent . 
"The figures shown for 1941-49 were derived by backward extrapolation from 1950. 
The wartime figures doubtless refer to a smaller universe than the prewar figures 

tornóte a). Moreover, they imply a remarkable productivity decline in. 
1940-41 despite sharp increases in scheduled hours. In the notes that follow, the 
sources and methods used in computing the figures for 1941-47 will be indicated. 

1941- According to Turetskii, Proitvoditel’noat’ Truda i Snizheniye 
Sebeatoimosti v Novoi Pyatiletke (Labor Productivity and Reduction of 
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Production Coata in the New Five-Year Plan), 1947, p. SO, “for the four 
war yeara, the average yearly growth of labor productivity waa 9 percent. 
By caapound decumulation of the 1945 eatimte, we obtain 212.5 for 1941. 
(Xir eatimate ia conaiatent with the Tbretakii’a atatement that produc¬ 
tivity advanced 40 percent during the Great Patriotic War. 
1942: N. A. Voaneaenakii, Voennaya Ekonemika SSSR v Period Otecheatvemoi 
Voiny (The War Eoon'my of USSR during the Great Patriotic War), 1940, 
p. 113, aaya that productivity in 1942 waa 19 percent above 1941. 
1943: Voaneaenakii, p. 113, aaya that 1943 productivity waa 7 percent 
above 1942. 
1944: Many Soviet writera report a 40 percent riae in productivity in all 
induatry for a two-year period fron early 1942 to early 1944. See F. P. 
Koahelev, Proiivoditel’nost' Truda v Novoi Pyatiletke, 1946, p. 23, ahich 
refera to April of both yeara, and E. Lokahin, Partiya Bol’ahevikov v 
Bor’be aa Induatnalixataiyu SSSR, 1946, p. 111, which refera to May of 
both yeara. Another writer, Gatovakii (1945), mention« apring of both 
yeara; and Khronov (1945) ia atill vaguer in apecifying the two-year period 
in queation. Since it ia reaaonable to auppoae that the choice of parta of 
two yeara ia deliberate, a «nailer increaae, 30 percent, haa been aaiuned in 
conputation of the 1944 relative for thia table 
1945: Turetakii, ProiMvoditel’noat’, p. 51, atates that achievement of the 
1950 productivity goal of 136 percent of the pre-war (1940) level would 
require a riae of 50 to 70 percent or more above the 1945 levela for the 
noat important induatriea. Our use of a rounded figure of 300 for 1945 
inpliea an average increaae of 63 percent for all induatriea. Thia average 
aeena plausible, especially since the less inportant industries, ignored in 
Türetskii‘s statement, doubtless were at lower levels than the other* 
during the war 

&ir estimate for 1945 also implies an increase of 19 percent over 
1942 However, Turetakii, Vnutri~Prontyshlennoye, p 88, and Lokahin, 
Induatry in USSR (1948), p. 144, state that productivity in industry aa a 
whole increased over 40 percent between May 1942 and May 1945. The two 
percentages may still be consistent, for productivity on a monthly basis 
could have been at or near a peak in May 1945. 

A decline in productivity from 1944 to 1945 is indicated. If assumed 
real, this decline could easily be accounted for by a partial shift away 
from war production and a decline in hours of work. Turetakii, Vnutri- 
Proaiyahlennoye, pp 377-78, recognised that a shift in composition of output 
(e.g., from mass-produced tanks to locomotives and tractors, which require 
more labor per 100 constant rubles of gross product) and reduction in over¬ 
time could have a depressing effect on productivity as measured by Soviet 
statisticians 
1946. According to S. Gurevitch and S. Parti gal, Novyi Pod’em Narodno- 
Khotyaiatva SSSR v Poalevoyennoi Pyatiletke (New Advance of USSR National 
Economy in Post-War Five-Year Plan), 1949, p 45, conversion from war 
production resulted in a decline in output per worker which was halted in 
the first quarter of 1946 and reversed in the second quarter. Oh the 
other hand, no increase for 1946 over 1945 was claimed 
1947: According to Pravda, 18 January 1948, an increase of 13 percent over 
the preceding year was recorded 

LAccording to Pravda, 20 January 1949, productivity in 1948 was 15 percent over 
the 1947 figure and exceeded the pre-war level From our computations, a riae 
of 8 percent emerges 

"According to Pravda, 18 January 1950, the 1949 gain over 1948 was 13 percent. 
"According to Pravda, 17 April 1951, the 1950 gain over 1940 was 37 percent. 
"The Plan (aee USSR Information Bulletin, Special Supplement on Fourth Five-Year 
Plan, 1946, p 12) calls for a 36 percent gain in productivity over 1940. Thia 
gain is usually interpreted as referring to output per worker and sometimes as 
referring to output per man hour (see footnote •). 

'SSSR i Kap. Strany, 1939, p 75, for 1913, 1928, and 1932-37. 



0^tÍMteLfOr 1M0 a7v,nd for 1929 31 Were interpolated by mean, of W output 
per nan-hour aeriee obtained from B. L. Markus, "The Stakhanov Ifeveimnt -nH 

7r0dUCtÍVÍty of Ubor in the i®®* ” InteXStiSalÍsbor Reffew, 

*5°.! i9“- P 1<>92- »t*te. that the 1940 figure i. 
5.5 tines, and the 1950 figure 7.5 times, the 1913 level. Incidental^ this 
source implies that the 1950 planned increase of 36 percent above 1940yrefers 
°JJ“*! P*' """-hou*-- ftjt this implication Is unreasonable for it would 

mean the same average hours per worker in 1950 as in 1940. 



Table A-2 

VARIANT PRODUCTIVITY INDEXES 
FOR USSR LARGE-SCALE INDUSTRY: 1913 and 1928-1936* 

Output per worker (1928 = 100) 
From Appendix Table A-l 74. S 
Avg. of productivity relatives 

Ruble-weighted* 
Efaploynent-weighted 

(fixed weights)c 
Baploynent-weighted 

(changing weights)0 
Output f “industry"1 series 72.7 
Output "labor"* series 67.3 

100.0 

100.0 

100.0 

100.0 
100.0 
100.0 

112.9 

113.2 

115.7 

115.2 
111.9 
115.9 

123.9 

120.7 

123.2 

123.7 
121.0 
119.6 

133.3 

129.5 

129.9 

131.5 
120.3 
118.8 

Output per man-hour (1928 = 100) 
From Appendix Table A-l 
Output -r man-hours' 

60.4 
60.4 

100.0 113.6 154.2 145.6 
100.0 

Gross industrial output* 
1926-27 rubles (mill.) 

Index (1928 = 100) 
10,251.0" 

64.8 
15,818.0 19,923.0 25,837.0 

100.0 126.0 163.3 
32,263.0 

204.0 

Employment1 
Workers and apprentices 
(thous.) as reported by 
“Industry" section* 

Index (1928 » 100) 
“Labor" section* 

Index (1928 » 100) 

2,592.0 
89.2 

2,591.8 
96.3 

2,906.0 
100.0 

2,691.0 
100.0 

3,272.0 
112.6 

2,923.3 
108.6 

3,923.0 
135.0 

3,674.9 
136.6 

4,927.0 
169.5 

4,619.1 
171.6 

Man-hours'!1 
Workers & apprentices (bill.) 6.4 

Index (1928 = 100) 107.4 

Yearly hours per worker 
as reported by 

Trud V SSSR, 1936" 
Markus" 2,553.0 
Varga* 

Man-hours ? "industry” series* 2,469.0 
Man-hours -i- "labor" series1 2,469.0 

5.96 
100.0 

2,052.0 
1,938.0 

2,051.0 
2,215.0 

1,947.0 1,865.0 1,838.0 
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Table A-2 (cont'd. ) 

Output per worker (1928 B 100) 

Fron Appendix Table A 1 

Avg. of productivity relatives 

Ruble-weighted* 

Enplaymen t - wei ghted 

(fixed weights)0 

Employment-weighted 

(changing weights)* 

(Xitput t “industry”1 series 

Oitput f “labor”* series 

136.7 

132.6 

134.9 

137.8 

116.0 

121.8 

148.6 

147.8 

147.5 

152.2 

128.5 

138.2 

164.5 

163.7 

161.2 

168.1 

145.6 

157.9 

185.9 

188.0 

180.4 

191.0 

180.0 

177.9 

225.7 

198.4 

207.3 

(Xitput per man-hour (1928 3 100) 

From Appendix Table A-l 150.7 166.7 

Output -r man-hours' 129.0 

189.1 214.3 

161.0 182.0 

254.4 

220.0 

Gross industrial output* 

1926-27 rubles (mill.) 

Index (1928 3 100) 

36,878.0 39,934.0 48,200.0 

233.1 252.5 304.7 

58,800.0 

371.7 

77,785.01 

491.7 

Employment1 

Workers and apprentices 

(thous.) as reported by 

“Industry” section* 

Index (1928 3 100) 

“Labor" section* 

Index (1928 3 100) 

5,841.0 

201.0 
5,152.8 

191.5 

5,710.0 

196.5 

4,619.1 

182.7 

6,081.0 

209.3 

5,193.5 

193.0 

6,000.0J 
206.5 

5,633.0 

209.0 

7,200.0J 

247.8 

6,384.01 

237.2 

Man-hours''1 

Workers ft apprentices (bill ) 10.8 

Index (1928 3 100) 181.2 

11.3 12.3 13.3 

189.6 204.7 223.2 

Yearly hours per worker 

as reported by 

Trud V SSSR, 193611 

Markus* 

Varga* 

1,842.0 1,890.0 

1,853.0 

1,893.0 1,892.0s 

2,100.0 
1,891.0' 

Man-hours -r “industry” series* 1,849.0 

Man-hours 4- "labor" series' 2,096.0 

1,858.0 2,033(7) 1,847(7) 

2,176.0 2,170.0 2,083.0 

‘This table suggests that, despite some indications to the contrary, Soviet industry 

productivity indexes (like those shown in Appendix Table A-l) have not been uni¬ 

formly derived as quotients of aggregate output and labor indexes. Indeed, three 

differently weighted averages of output per worker relatives lie much closer to the 

Table A-l index than the measure derived from the large scale industry output and 
employment aggregates. Though E. L. Granovskii and B. L. Markus indicate in 

Bkonomika Sotaialiaticheakoi Promyahlennoati (Economics of Socialist Industry), 

1940, pp. 475-79, that the Soviet index is computed as an employment-weighted aver¬ 

age of productivity relatives for a sample, our calculations show that a ruble- 

weighted measure is closer than an employment-weighted aeries. Furthermore, it 
appears from Slovar Spravochnik po Sotaial’no-Ekononicheakoi Statiatike (Dictionary 

Handbook of USSR Statistics), 1944, pp. 218-219, that an employment-weighted meas¬ 
ure was not computed officially until 1943. But, despite the obscurity of the 

detailed picture, it seema unlikely that a quotient of gross output and employment 

was used before World War II 
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9 Oh the other hand, Soviet economists also work with quotients of aggregate 

output and labor input. Thus, it may be verified by reference to the appendix 
of the State Planning Coanission report, The Second Five-Year Plan, 1937, that 
the planned productivity estimates for industry groupa (e.g., the Conmissariat 

of Heavy Industry) were based on quotients of group at{regates — quotients 

which lie outside (below) the range of the indicated individual productivity 

relatives. (An opportunity to’ improve the actual showing of the Soviet economy 
compared to plan - by computing productivity accomplishment as an average of 

relatives and the planned productivity increase as a quotient of aggregates ~* 
was evidently overlooked.) It may also be noted that E. Vargn, in Two Syatema, 
1939, p. 66, presents a labor productivity series derived by division of a 
gross output index by an “industry” (see footnote1) employment series. 
'Computed as chain index of productivity link relatives for 17 industry groups 

or branches to 1932 and for 18 thereafter The weights, representing gross 

output of 1926-27 in rubles of that fiscal year, were obtained from Statis- 
ticheakii Spravochnik aa 1928 (Statistical Handbook for 1928), 1929, pp. 35S-7S. 
The series, which may sometimes be based on output in fixed rubles and some¬ 
times on output in physical units, were derived from Trud v SSSR (Labor in the 
USSR), 1936, paaaim. 

cThe series described in footnote • were weighted by 1 January 1927 data on 

workers in the correspcnding industry groups or branches. These data were 
obtained from Trud v SSSR, 1936, p 94; they include apprentices (ucheniki). 

'The series described in footnote b were weighted by averages of successive 

January 1 data for workers in corresponding industry groups or branches. These 
data were obtained from Trud v SSSR, 1936, p. 94. 

c1Wo dissimilar sets of figures pertaining to workers and apprentices are pre¬ 
sented in the 1936 volune of Sotaialiaticheakoye Stroitel’atvo SSSR (Socislist 
Construction in the USSR) Che is presented in Section II, p. 3, in the sum¬ 

mary tables referring to large-scale industry through 1934; the other is pre¬ 
sented in simnery tables (xxvi) based on Section V, which deals with labor 

statiatics through 1935 The divergence is explained as follows in a footnote 
on p. 394 of the English version of the same book 

I. The Industry section includes Producers and Crafts Cooperatives, which 
are not taken into account in statistics on labor. 

II Data appearing in the labor section comprise industrial enterprises 

throughout all branches of industry which conform to the general census 
of large-scale industry;! e , enterprises employing 16 or more workers 
and equipped with mechanical motive power — or 30 workers, if 

not so equipped 

Data under Industry include, in addition to these, also enterprises in 

various branches of industry for which specialised censuses have been 
adopted; mainly: 

a. All electric generating stations with a capacity exceeding 15 

kilowatts 

b All brick-making enterprises equipped with continuous furnaces. 

c All glass making enterprises equipped with tank furnaces. 

d. All typographical and printing establishments employing more than 

15 workers whether or not equipped with mechanical motive power. 
e All leather plants equipped with more than ten tanning vats or 

three tanning drums 

f. All flour and grain mills equipped with five or more milling units. 

g. All enterprises engaged in the production of wines and nonalcoholic 

beverages and the beer and yeast industry 

III. The Labor Section includes data relating to independent establishments 

of the manufacturing industry (of plants and factories) functioning as 

separate and distinct units; whereas the Industry section comprises in 
addition to such independent industrial enterprises, also auxilisry, 

building, construction, transport, and other enterprises and 
organisations 

The latter do not appear in the statistics on labor as separate and 
distinct units, but are incorporated in the general figures for labor 

within the given branch of national economy referred to (agriculture, 
building, construction, transport, etcetera) 

For example Repair shops for agricultural implements attached to 
State Farms or Machine Tractor Stations are not given as separate 



• • 

imp® '% V 

IV. 

«ñÍ^Ít¿t!ndnPí-íl^d/t“íí,ÍÍCS1 **“ ,re incorporated in the 
S2ÎI1;bor. for St>te r*™« or Machine Tractor Stationa as a 
whole, whereas under industry statistics such establishments of State 
Farme or Machine Tractor Stationa are listed as separate enterprises 
and are thus indicated in the totals for industry. 

iüdïï;,î*iïï Síi“.,1"*''*“1'*• “ci“*iv* °' <*» ‘«»»f 

'SîlTïïiÎTSJlîÂîv’lMrp^S“ ‘ **«“'“«<****^ S,rmr (Th. US* „J 

^ÎLîï0*? indu,.tri*i output series, for (census) large-scale industry, is 
slightly lower than the "all” large-scale industry series. For ex ancle “all" 

■E'*1**1 *? ^:86 biH 1926 27 rubles in 1928 ^ 83 in 1932, 
^ 6214 ^11.1935 . Bgcouoe of this definitional distinction (which seems to have 
tíui^tSt^wiííhlí0#!« 11 tora ture) the ratio of large-scale to total induT- 
ahoTn E f ^ °Ur Ur?e-,c*le »*rie« !• smaller than that sometimes 
Dolchodí^&ÍIi.TííÍriL h ^••nobolov, "Faktory Rosta Narndnogo 

Inîu^Ôr»!; Ss'percènt ,h* '“‘“■«‘•l <9 Æ? 
"Soía. Stroi. SSSR, 193«, xxvi. 

¿ft? 0,1 J Kap Strmy, 1939, p. 127. 
«•r4»á I T^,e fi*u^e• "re assumed to be consistent with the "industry” 

êxÂry” •^ÏM2^ti"hiSdCiÎeÎo?SÎiÂrto?^ïetrh:ith 

“(‘"'iMj'””"*" ■‘f'”1'«’"'?0'1 ■•h*. ,h^ “ îîS'î.bf.-'rî ■ri^ rsiS ST'“1 'A “ï 1,1 19« no 
.o.» ™i<to,r«,£d^„ Sr*“1 ^ “• ^ >*' 

«S1*« o*4!«*»«. according to Markus. 
•■nje^íf?*Í*em®’ P. 163 apparently refers to standard hours, 
ine yearly hours per worker series derived from “industry” emolovment d*t. ... 
more consistent with the figures published in official SovierTourcei. 

86 
ORO-T-125 

i 



' . ■ r- 
— 

Table A-3 

USSR GROSS OUTPUT PER WORKER IN "CONSTANT" 
(1926-27) RUBLES; BY INDUSTRY BRANCH; FOR SELECTED 

YEARS: 1928-38* 

(1913 = 100) 

Branch of Industry 1928 1933 1938 

Ferrous swtallurgy 100' 
Coal' 116* 
Cruda oil' 
Metalworking' 

Locomotive and freight-car construction 
Agricultural machine construction'1 
Electrical machine construction* 
Boiler turbine construction1 

Chemicals 
Woodsorking’ 
Textile* 
Paper* 
Printing* 
Leather* 
Food, excluding fish' 

Sugar** 

159* 

80“ 

152* 

175* 

165' 
136 

226 

180 

193 

368' 
245 
450* 
444 
411' 
504' 
533' 

480 to 500' 
311* 
213 
251 
332 
275 
255 
294 
241 

ï 

‘In many instances, indexes shown on other bases had to be translated by us to 
hase 1913, New products incorporated in the various branch measurea after 
1926-27 were presunably given weights reflecting the relatively inflated price 
levels of the years of large-scale introduction. 4 

'Akademiya Nauk, Proitvoditel’noat’ Truda v Proaiyahlennoati SSSR (Labor Produc¬ 
tivity in USSR Industry), 1940, p. 51. « 

cSotaialiaticheskoyeStroitel'atvo SSSR, 1933*1938 (Socialist Construction in j 
USSR, 1933-1938), 1939, p. 38. Variant estimates are shown for 1938 by N. S. 
Maslova, Proiavoditernoat’ Truda v Promyahlemoati SSSR (Labor Productivity 
in USSR Industry), 1949, pp 51-52: ferrous metallurgy, 373; coal, 251; | 
machine building, 516 (an upward revision of the figure cited for metal- I 
working?); textile, 236; and food, 352. 

'Maslova, pp. 51-52. 
'Refers to 1929 
'Ak. Naide, p. 41. 
•Refers to 1937. 
NAk. Nauk, p. 184 
'Refers to 1936. 
JAk. Nauk, p. 191. 
‘Ibid., p. 187 
lIbid., p. 189. 
•Ibid., p. 238. 
•Ibid., p. 297. 
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Table A-4 

USSR OUTPUT PER WORKER IN NATURAL UNITS FOR 
SELECTED YEARS: 1913-37» 

Product 

Pig iron* 

Raw steel' 

Rolled steel* 
producta, finished 

Iron ore* 
Coal* 
Crude oilJ 

Soda ashL 
Superphosphate1 (50 
to 70 percent of 
total output) 

Sulphuric acid, 
monohydrate (50 to 
70 percent of 
total output) 

Paper" 
Cotton thread" 
Cotton cloth 
Shoes* 
Sugar beets* 
Refined sugarT 
Cast iron" 

Machine building 
branch 

Machine tools ani 
mining, power, and 
food machinery 
branches“ 

Tractor branch“ 

Heavy machinery 
branch“ 

Cast steel, Machine 
building branch* 

Malleable cast 
iron* 

Motor vehicles* 
Machine tools" 
Wool cloth* 

Units' 1913 1 1928 1932 

Tons (per blast-furnace 
worker) 205 

Tons (per open-hearth 
worker) 

Tons (per rolling-mill 
worker) 

Tons 199 
Tons 149 
Tons (per drilling and 
extracting worker) 

Tons 431 

240 

140 

80 
283.9 353.4 
174" 189' 

215" 

1937 

756 

400 

163 
904.6 
315 

726« 
401« 

Ton* 296.8 872.3“ ... 1,932« 

Tons 

Tons 
Tons 
Kilograms 
Sq. meters 
Pairs 
Centners 
Centners 
Tons (per worker of 
casting department) 

146 145" 
5.9 

4,938'" 
490 700 
135.7 
201.3 

10.75 

302* 
16.5' 

1,175' 
6,223'•' 

840 1,073 
331.7 
513.1 

25.6' 

Tons (per worker of 
casting department) 

Tons (per worker of 
casting department) 

Tons (per worker of 
casting department) 

Tons (per worker of 
casting department) 6 to 10 

Tons (per worker of 
casting department) 

Nimbe r 
Number 
Sq. meters 

13.2 
to 

17.8' 

35.9° 

33.0' 

13.2' 

9.7' 
3.0 
0.64 

1,530.0 

88 
ORO-T-125 



‘Blanki signify unavailability of information in itandard reference aourcea. 
Soaie additional entries could probably be derived by cooputation from data 
publiihed elsewhere. Productivity ratios of the kind shown here are generally 
not available after 1937-1938. Some entries refer to other years, which are 
indicated in footnotea. 

'AH tons are metric tons. 
eI. Kusminov, Stakhanovwkoye Dvitheniye — Vyathii Etap Sotaialiatichaakoto 
Soravnovaniye (The Stakhanov Movement — The Highest Stage of Socialist Com¬ 
pétition), 1940, p. 186. Kusminov says the figures refer to standardised 
(paradarnyi) units; but an earlier source, SSSR i Kapitaliatiehaakiya Strany 
(USSR and Capitalist Countries), 1939, p. 78, states the* the 1937 figure 
(and prestanably the others shown here) refers to actual (v natura) units. 

°N. S. Maslova, Proiavodital,noat, Truda v Prcaiyahlennoati SSSR (Labor Produc¬ 
tivity in USSR Industry), 1949, p. 45. 

'Akademiya Nauk, Proiivoditel’noat’ Truda v Promyahlennoati SSSR (Labor 
Productivity in USSt Industry), 1940, p. 76. 

'Ibid., p. 92. 
'Kusminov, p. 185. 
"Refers to 1929. 
■Refers to 1933. 
JAk. Nauk. p. 168. 
"Refers to 1938. 
■-Ak. Nauk, p. 248. 
"Refers to 1927-28. 
"Dvadtaat' Let Sovatakoi Vlaati (TWenty Years of Soviet Power ), 1937, p. 22. 
'Refers to 1936. 
rTratii Pyatilatnii Plan dlya Ratvitiya Harodno Khonyaiatva SSSR, 1938-1943 — 
Proyakt (Third Five Year Plan for the Development of the National Economy of 
USSR, 1938-1942 - Preliminary), 1939, p. 107. Ak. Nauk, p. 286 gives 1939 
figures of 1,300 kilograms (cotton thread) and 6,875 square meters (cotton cloth). 

•SSSR i Kap Str., p. 78. 
*A. M. Gornostai-Pol'skii, Oanovy Ekonomiki Koahevemo-Obuvnoi Proaiyahlamoati 
(Basic Economics of the Leather Shoe Industry), 1947, p. 206. Refers to large- 
scale establishments only and consequently overstates the average productivity 
in the entire shoe industry. According to Tratii Pyatilatnii Plan, p. 107, the 
1936 output of shoes per worker, prestanably for the entire shoe industry, was 828. 

"Ak. Naide, pp. 296 , 297. 
^Ibid., p. 298. 
"Ibid., p. 182 
vIbid„ p. 183. 
'Ibid., p. 193 
'‘Ibid., p. 201. 
TIbid.„p. 203, citing L. Ya. Berri in Planovoye Khoxyaiatvo (Flamed Economy, 

1938, No. 9. 
"Ya. Yu. Cambur g, " Sover shens tvuyem Tekhniku Sherstyanoi Promvahlennosti " (Ve are 
Parfecting Technology in the Woolen Industry), Tekatil'naya Pronyahlennoat' 
(Textile Industry), 1947, No. 11, p. 36. Refers to output per worker in 1940. 
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r Table A-6 

MAN-HOUR COST OF SELECTED MILITARY ITEMS IN USSR: 
1941-1943* 

Item 
Hui-houra per unit 

(thoua.) 
1941 1943 

Percentage 
decline 

Airplane 
IL-4 (attack bomber) 
IL-2 (attack boaber) 
FE-2 (recomaiaaance dive boober) 

Tank 
T-34 (medium) 

KV (heavy) 

Artillery 
152ne hnritser 

76nm field gin (regimental cannon) 
Divisional cannon 

Small arme 
Heavy caliber machine gun 
Rifle 
1,000 rounds of "TT samll 

20.0 

9.5 
25.3 

8.0 

14.6 

4.5 
1.2 
2.2 

0.642 
0.012 

0.013 

12.5 
5.9 

13.2 

3.7 
7.2 

2.4 
0.8 
0.6(1944) 

0.329 
0.009 

0.0108 

37.5 
37.9 
47.8 

53.8 
50.7 

46.7 
33.3 
72.7 

48.8 
25.0 

16.9 

*N. Vosnesenskli, Vomnaya Ekcnomika SSSR v Period Otecheitvamoi Voiny (The 
War Economy of the USSR in the Period of the Great Patriotic 1er), 1948, 
pp. 114-15. 

* 
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■G. Saikher, “Grusovye Perevoski” (Freight Haulage) in B. Levin, Omovnye 
Voproay Pyatiletnogo Plana Voaatanovleniya i Ratvitiya Zheletnodoroxhnogo 
Tranaporta na 1946-1930 (Basic Questiona of the Five-Year Plan for the 
Reconstruction and Development of Railroad Transport for 1946-1950), p. 111. 

JGoaudaratvannyl Plan Ratvitiya Narodnogo Khoiyaiatva SSSR na 1941 god (State 
Plan for the Development oí the National Econoaay of USSR for 1941), 1941, p. 450. 

“A. V. Gorinov, Proyaktirovaniya Zhaletnykh Doro g (lhe Projection of Railroads), 
1948, p. 30. 

LPravda, 17 April 1951, states that the 1950 freight turnover (traffic?) goal 
eas exceeded by 13 percent. 
"Yakobi, pp. 36-37. Ekcludes passenger traffic originating in territories ceded 
after World War I- 

"L. Ya. Vol'fson at al., Ekonomika Tranaporta (Econoodcs of Transportation), 
1941, p. 365. 

'1. V. Kochetov, Statiatika Zheletnodoroahnogo Tranaporta (Railroad Transport 
Statistics), 1941, p. 239. 

'Levin, p. 138. 
°In lavaatiya, 30 Deceaber 1950, the Deputy Minister of Railroads stated that 
the 1950 passenger traffic goal was exceeded. 

"S. A. Andreyev, “Passathirskiye Perevorki" (Passenger Transport), in Levin, p. 138. 
'Coaputed from data in Sota. Stroit. SKR, 1933-1938, p. 105. 
TP/an, 1937, No. 3, p. 40. 
uVol'fson at al., p. 533. 
VS. A. Belyunov. “Finansovoye Itogo Raboty Zhelesnikh Dorog sa 1938” (Financial 
Results for the Work of Railroads in 1938), Sotaialiatichaakii Tranaport 
(Socialist Transport), 1939, No. 8, p. 7. 

'Interpolated between 1938 and 1941 figures. 
"Gos. Plan, na 1941, pp. 514 ff. 
v0btained by division of composite traffic by output per direct employee. 
’Based on planned 1950 output per railroad worker. 
'Derived by extrapolation from 1950 on basis of planned 37 percent increase 
between 1945 and 1950 in composite traffic (revenue plus non-revenue) per direct 
employee (Levin, p. 181). Since this productivity ratio includes non-revenue 
freight carried in work trains (see footnote *), it is not strictly comparable 
with figures shown for other years, and neither is the derived employment figure. 
'V. E. Tsaregorodtsev, SSSR-Valikaya Zhalatnodoroahnaya Darthava (USSR—a Great 
Railroad Power), 1951, p. 14, states that labor productivity in 1950 was 2.5 
percent above 1940. 

CA. Galitakii, Planirovaniya Sotaialiaticheakogo Tranaporta (Planning of Socialist 
Transport), 1950. p. 152, states that the postwar Five Year Plan calls for a 1950 
productivity in railroads of 8 percent over 1940. 





1 

Btcept when otherviae indicated, the data in thia table are derived from 
ÎÜS S<^iali,.ad Airicultur* of the USSR: Plant and Performance, 

1949, pp. *72. 585, 615, 616, 791, 795, and Food and Agriculture Organiaa- 
tion, World Fiber Survey, Auguat 1947, pp. 58, 123, 126, 129. Figurea after 
1939 may be generally overatated, according to Jaany, aince they are com- 

aputed on a biological, rather than harveated, baaia. See Jaany, pp. 725-48. 
cited tor irrigated, and unirrigated cotton (Jaany, 

,£• ¿9S) apparently refer to aeed cotton (un g limed). 
yó«5-tkofL,,,Soi:iet 0rain Production: 1040-1950", Land Económica, Auguat 

P- f21- Computed by diviaion of total grain production by total area 
under grain cultivation. From data preaented by the author, one can alad- 
iîîî.ljr frai" yielda in quíntala per hectare for the followina years- 

75; 1943. 7.3; 1944, fs; 1947, 10.3; 1948 lÔTs * ThS 
cited yields are in biological or “on-the-root” tern and consequently 
larger than the figurea presented by Jaany. 
Calculated from biological-yield data preaented in Pravda, 17 April 1951. 
yieï^baaiî’ •ccordlng to J,,ny• P- to "bout 9.6 quintals on bam- 

t?íí1 F°ttor in 9orld rib9r Survey, p. 58, apparently 
refer to lint cotton. They have been converted to aeed cotton equivalent 

•Si« EwBis *3us “«i <»«•»• 
"Refers to 1931-33 average. 
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SOVIET PRODUCTIVITY: REGIONAL VARIATION 

Tables 10-11 
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t . 

ÍSaSyínSí[;y)r0194Õ,ÍI;r?rí7Sr,,r7 ^ ^ <Ubor Productivity 

íw"“"ÍS ' »•$•<*-'C'"™ £ L fã; SS7* 
JSi.r”"* ““ im £ sä1“0. 

Plant 

Magnitogorak 
Kuanetak 
Krivoi Bog 
Zaporoahatal 
Aaovatal 
Kirov 
Daerahinakii 
Petrovakii 
Kranatorak 
Ordahonikidae (Yenakievo) 
Frtnae 

1 Pig iron 1 (usa, *1937 *100) I Stool I (USSR, 100) 

2,840 
2,324 
1,733 
1,579 
1,642 
2,102 

785 
799 
725 
707 
636 

376 
307 
229 
209 
217 
278 
104 
106 
96 
94 
84 

1,168 
1,389 

M74 
664 
523 
529 
299 
293 
400 
403 

292 
347 

269 
166 
131 
132 
75 
73 

100 
101 

Produkte! i v Proi**odi te 1 'notti Truda i Sebea toimoeti 

‘¿Zjtäzzx ri« iiüuiüüÆ &r 
1940 1948 

Ma pii togorak 

Kuanetak 
Krivoi Rog 
Aaovatal 
Kirov 
Daerahinakii 
Petrovakii 

100.0 100 0 

84.9 
56.7 
46.6 
69.9 
25.3 
25 1 

89.8 

36.8 
42.2 
25.5 
20.3 

100 
ORQ-T-125 
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Table A-11 

REGIONAL OUTPUT PER WORKER IN 
SELECTED USSR EXTRACTIVE INDUSTRIES: 

1937 and 1938* 

Place 
Iron ore, 1937 

Met. tona per 
men-year 

Index 
(USES-100) 

nay 

Magnitogorek 
Other Urals 
Krivoi Rog 
Central European Regions 

904.6 

3,460.0 
341.0 
971.0 
460.0 

100 

382 
38 

107 

Place 

Coal, 1938 

Met. tons per no. 
per “exploitation” 

worker 
Index 

(USSR - 100) 

USSR —- 

Donets 
Moscow 
Kusnetsk 
Karaganda 

24.69 
27.73 
38.40 
34.28 

94 
106 
146 
131 

Place 
Crude oil and gas, 1938 

Met. tons per 
-year 

Index 
(USSR » 100) 

USSR 

Baku (Aserbaidshan) 
Bast (Second Baku) 
Maikop 
Groanyi 
Eaba 

1,484.0 

1,675.3 
1,549.0 
1,157.0 

968.0 
718.0 

100 

113 
104 
78 
65 
48 

t ORO-T-125 
101 



INTERNATIONAL COMPARISONS: PRODUCTIVITY 

Tables 12 - 20 





The figurée ahoen here for countries other than USSR are »verified Soviet 
conputationa or gleanings froai foreign census reports and trade journals. 
The figures refer only to roughly cooparable items which may differ sienifi- 
cantly in quality and coqposition. Host of the estiamtes for the US relate 
to years other than 1937 (like 1929), but the result nmy often be a fairer 

fí«rr?h2L-7m“11OUÍÍ?!ít “ T°rker- 01 ‘b* other htnd’ ‘b* Russians could f,vor “«••Ivws in the coagxitations; and they do avoid output per man-hour 
depre8s0d|,*9^0^)hOUr productivity in ^ 08 coomonly rose during the 

, .In yMition to cospar Isons in natural units, Soviet researchers have 
developed international estimates of industry output per worker in “constmit” 
rubles. The currency conversion rates are of doubtful validity; and the 
composition of output, moreover, varies from country to country. The following 
figures from E. Vasil’yey and Kh. Koval’ton, Za doatoinuyu aofialiatichaakoáo 

no*íVrud*..(For Productivity of labor ibrthy of a 
Socialist Society), Plmovcye Khozyaiatvo (Planned Economy), No. 3, 1939, p. 
I51|l output per worker in rubles as a percentage of 
productivity in US, UK, and Germany: * 

Year 

1928 
1932 
1937 

US 

16.2 
26.2 
40.5 

Germany 

44.6 
60.5 
97.0 

Pro- 

’ÜÜÏ ,p#c¿f 1«d. tons relate to metric tons and the figures show 

,k,eriP,‘0” ~< 

£I Kusminoy, Stakhanovakoye Dvixheniye-Vyaahii Etap Sotaialiaticheakoio 

IIOVen,ent~1tbe Hi«he,t St“«e of Soci.li.t Compe- 

lllHifnti1??,* Pim dÜa toMvitiya Narodno Khozyaiatva SSSR, 1938-1942-. 

1947' ¡rÜs"’ TrUd V Strane SotaiaIimM (Ubo' in the land of Socialism), 
'Ak. Ñauk, p' 168. 
"Refers to 1938. 
'Ak. Nauk, p. 99. 
’’Kusminov, p. 186. 
"Ak. Nauk. p. 79. 
"♦I ?! Proitvodittll'no*t’ Truda v Prcuyahlermoati SSSR (Ubor Produc¬ 
tivity of Industry in USSR), 1949, p. 45. K ^roauc 

"Ak. Nauk, p. 76. ’ P 

"Sírí toPÍM9Í*tJCh*"*Jy* Strany (lBSR Countries), 1939, p. 78. 
’Ak. Nauk, p. 197. 
"Refers to 1936. 
JAk. Nauk. P. 195. 
Ibid., p. 200 A lower estimate for l£SR is indicated by D. B. Shin*in, “The 

Pkb“"ÍbÍÍ948Kk,,t4? thmt M behÍnd the Ir0n Q,rt“in”’ ^toatotive Industries, 
TIbid.,’p. 20Í.P 
"Refers to 1930-1935 average. 
"Ibid., p. 203. 
•Ibid., p. 253-54. 
"Probably refers to 1933. 
"Refers to 1939. 

U > 

¡ 
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? 

*Ak. Nauk, p. 286. The Soviet source states that the figures cited for US and 
Ws«! for cotton cloth are obtained by division of output by the nuaber of 

occupied in this branch (excluding workers in finishing operations). 
Alternative figures referring to output per worker in spinning and weaving 
departments, respectively, ara citad (pp. 286-87) fron an article by 
f- ttrosiov in Problemy Bkanamiki (Probleaw of Econonics), 1939, No. 7: for 
US (1929), cotton cloth, 27,670 sq. n., and cotton thread, 7,150 kg.; for 

(1936)i cotton cloth, 10,670 sq. a., and cotton thread, 2,850 kg. 
Tiefere to 1935. 
"Refers to 1930. 

P* 314. (ki p. 315, the following estiastes of tons of sugar beets 
per processing man-hour are also given: for US (19Î5), 0.41 and, for the 
campaign period, 0.66; for USSR (1937), 0.11 mid. for the caspaign period, 0.25. 

4. 

- 
i t 
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Table A-13 

REAL Nf 'NGQME produced per employed person 
and per man-hoor in manufacturing 

in USSR AND US: 1913-1936* 

(International units) 

US® (Xitput per t 
US Pitpit per 

^■ployed Person [ Upp-ii»... I . _ 
■en Hour Enployed Person | Ifan-Hour 

0.124 1.345 0.465 

». —■ -- 

eenieîT^Ll1^”^^^^1" the e^iiiveleîuïf^ïge 
,|*rt***c«l« industry. output figures refer to 

services exchengeübiî fôr'ÏÎ^Îu^iiîças^“1* qu“titJr of foods and 







Table A-16 

UNIT LABOR INPUT 
FOR SPECIFIED CROPS AND LIVESTOCK ON SELECTED 

USSR COLLECTIVE FARMS AND ON AVERAGE US FARMS* 
(Man-days per acre or per head of livestock per year, 

except as noted) 

Item USSR US 
USSR ■■ 
percent 
of US 

Crope 

Fail-eoen erne 11 g,eine 4.74 
“Early” apring graine («heat, barley, oata) 3.95 
Millet 4.96 
fRieat 

Barley 
Oita 
Corn 6.26 

Harveeted from standing stalks 
Qit, shocked, and husked 

Cotton 33,jo 
Sugar beets 53.38 
Potatoes, «hite 36.74 

Livestock 

Corns 46.00 
Milk, per 100 pounds 1.89 
Heifers snd young bullocks 34.00 
Calves 33.00 
Beef cows 
Adult hogs 33.00 
Shoots 17.00 
Piglets ii.io 
Hogs, per 100 pounds live«eight 
Sheep 4.00 
Leaks 3.00 

0.87» 
0.99» 
0.96* 
0.901 

3.43c 
3.63« 
9.10 
9.30 
6.80 

14.00 
.30 

3! 30 

0.39 
0 63* 

364 
580 
393 

339 
630 

645 

Transcribed (except for last colismi) from N. Jasny, The Socialised Agriculture 
of the USSR: Plane and Performance, 1949, p. 443. The table «as also used in 
an earlier study by tlw same author, “Labor Productivity in Agriculture in 
V53* WA", Journal of Farm Economice, May 1945, pp. 431-35. The figures 
for IfiSR are from Proixr -ditel'noat’ i lepoVeovaniye Trude v Kolkhoeekh vo 
Vtoroi Pyatiletke (Productivity and Utilisation of Labor in Collective Farms 
in the Second Five Year Plan), 1939. The figures for US are from M. R. Cooper 
et al., Labor Requiremente for Crope and Lireetock (US Deportment of Agri¬ 
culture, 1943); this source gives figures in hours, «hich «ere converted to a 
day basia on the assumption of a 10-hour day. 

'Excludes threshing labor supplied by owners of stationary threshing smchines. 
- pre-harvest labor for both methods of harvesting. cAssumes_____ ^ 

'Includes care of lambs until weaning time. 



Table A-17 

YIELDS OF MAJOR CROPS IN USSR AND ELSEWHERE: 
1934-38 and 1948* 

(Quintals per hectare) 

Crop World { Europe J I **“ 1 r » i USSR 

¡o>. «d tn. SS,,”'Si,3 ' ;«’S V.5' ”■ “■1M' '» 

'Refers to 1938. 

.“¿¡"•f**" 0,f1JÍ¡ree y«*r» within period 1934-38. 
‘«eludes USSR. 
‘Refers to 1936-39. 

112 
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t Table A-18 

ï 

* 
» • 

REAL NATIONAL PRODUCT PER MAN-HOUR IN USSR 
AND OTHER COUNTRIES: 1900-1947* 

(International units)1 

Year usât us 

1900 

1913 
1921 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
193« 
1937 
1938 
1939 
1940 
1947 

0.15 

.17 

.10 

.16 

.15 

.15 

.13 

.12 

.12 

.12 

.12 

.15 

.15 

.16 

.17 
.18 
.14 

0.42 

.55 

.67 

.80 

.78 

.77 

.76 

.75 

.72 

.80 

.83 

.86 

.92 
1.01 
1.00 
1.00 
1.19 

Great 
Britain 

0.30 

.37 

.49 

.52 

.51 

.51 

.51 

.51 

.52 

.56 

.55 

.55 

.57 

.58 

.57 

.59 

France 

0.19 

.26 

.34 

.32 

.31 

.32 

.32 

.32 

.30 

.30 

.31 

.37 

.36 

.38 

.34 

.35 

kAa eatiaated by Golin Clark in Review ot Economic Progrooo, April 1949, 
p. 2. The aeriea for USSR a hoes not only reaarkably little change 
through tine but différa aurpriaingly little in level fron the Clark 
aeries for net productivity in large-acale industry. Other unofficial 
net product series —like those of S. N. Prokopovich in Quarterly Ril¬ 
le tin ot Soviet Rueeian Economice, March 1941, p. 116, or Rueelende 
Volkewirtechatt tarter den Sowjete, Zurich, 1944, p. 356, expressed in 
1926-27 prices — would ahow a productivity differential favoring 
industry in 1913 (Clark does not) and widening thereafter. 

'An international unit is defined by Clark as the quantity of goods and 
services exchangeable for tl in US in 1925-34. 

■ 

! 
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Table A-19 

TOTAL AND PER LABOR FORCE PARTICIPANT NATIONAL 
INCOME IN SELECTED COUNTRIES: 1949 

(1949 US prices) 

Incoa* Far labor force 
participant Estinated 

labor force 
(thous. )* Country Total 

(mill, doll.)* Bollara Index 
US* 100 

US 
USSR 

216,831 
59,500 

3,479 
598 

100 
17 

62,327 
99,500e 

Canada 
New Zealand 
Sweden 
UK 
Auetralia 
Netherlanda 
France 
Csechoslovakia 
Germany (Weitem sane) 
Japan 

11.797 2,284 
1,610 (1949/50 ) 2.144 

5,426 1,740 
38,922 1,678 

5,374 (1948/49) 1,610 
5,000 1,250 

19,857 914 
4,625 771 

15,300 748 
8,260 231 

66 
62 
50 
48 
46 
36 
26 
22 
22 

7 

5,164 
751 

3,118 
23,194 
3.337 
3,999 

21,424 
5,996 

20,462 
35,686 

^United Nations Statistical Office, National and Far Capita Income* of Seventy 
Count nee in 1949 Sxpreeeed in United Stetea Doliera, New York, October 1950 
Figures refer to national incoa* at factor cost adjusted insofar as possible 
for international cooparability. 

frï“ rteÍÍÍ¿ contained in United Nations Statistical Office, Statia- 
tical Yearbook: 1949-30, New York, 1950, and various official sources for 
US, Canada, and Great Britain. 
Estinated as ro- ghly one-half of 1949 USSR population. 
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INTERNATIONAL COMPARISONS: 

PER CAPITA OUTPUT, CONSUMPTION, 
AND REAL NATIONAL INCOME 

Tables 21 - 28 



t Table A-21 

OUTPUT PER CAPITA OF SELECTED PRODUCTS IN USSR: 
1940-1948* 

_Product I Ihiti 

Coal (incl. lignite) lbs. 

Crude oil bbU. 

Electric power kwh. 

Iron ore lbs. 

Pig iron lbs. 

Raw steel lbs. 

Rolled ateel lbs. 

Sawn lumber cu. ft. 

1940 1947 1948 

1,918 2,106 2,368 

1.18 .97 1.09 

253 281 321 

344 279 331 

172 132 158 

212 155 196 

152 112 141 

6.6 2.5 3.9 

Paper lbs. 9.4 7.7 9.1 

Cement lbs. 

Window glass sq. ft. 

Grains and legmes 
(bam crop) lbs. 

Sugar lbs. 

Cotton (ginned) lbs. 

Cotton cloth sq. ft. 

Wool cloth sq. ft. 

Linen cloth sq. ft. 

Silk cloth sq. ft. 

Shoes (leather only) pairs 

67 56 76 

2.5 2.4 2.9 

1,098 859 882 

27.1 15.8 18.1 

7.5 6.0 6.8 

226 146 178 

6.8 5.5 6.9 

15.2 ... 11.0 

3.7 3.7 4.9 

10 0.7 

*Casputed from output estismtes derived from various Soviet publications and 
from population estimates of Warren W. Eason, The Johns Hopkins University 
Operations Research Office. 
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Table A-25 

PER CAPITA AVAILABILITY OF COTTON, RAYON AND WOOL 
TEXTILES IN SELECTED COUNTRIES: 1938-1948* 

(Kilograms) 

Country 1938 Index 
US - 100 1947 Index 

US-100 1948 Index 
US * 100 

World 3.9 32 3.5 19 3.7 20 

US 12.1 
3.7 

100 
31 

ia.8 
2.3 

100 
12 

18.9 
2.5 

100 
13 

North Anerica 12.0 99 18.4 

Latin Anerica 3.7 31 3.6 

98 

19 

18.0 

3.6 

97 

19 

Europe 
Belgium 
France 
Germany 
Italy 
Netherlands 
Sweden 
UK 
Bulgaria 
Ccechoalovakia 
Finland 
Hungary 
Poland 
Rumania 
Yugoslavia 

6.3 
9.3 
7.0 
8.2 
4.2 
8.2 
9.0 

12.4 
4.5 
5.1 
6.9 
3.8 
2.8 
2.6 
3.3 

52 
77 
58 
68 
35 
68 
74 

102 
37 
42 
57 
31 
23 
21 
27 

5.5 
10.9 
8.1 
2.5 
5.7 
7.6 

12.5 
10.3 
2.6 
6.3 
4.8 
2.1 
3.3 
1.7 
2.6 

29 
58 
43 
13 
30 
40 
66 
55 
14 
34 
26 
11 
18 
9 

14 

5.8 
11.3 
9.0 
3.7 
4.4 
8.7 

11.5 
10.9 
2.9 
6.6 
4.2 
2.9 
4.0 
2.0 
2.4 

31 
60 
48 
20 
23 
46 
61 
58 
15 
35 
22 
15 
21 
11 
13 

Asia 
China 
Indi a-Pakistan 
Japan 

2.3 
1.7 
2.2 
9.1 

19 
14 
18 
75 

1.5 
1.4 
1.9 
1.6 

8 
7 

10 
9 

1.6 
1.4 
2.1 
1.5 

8 
7 

11 
8 

Africa 

Oceania 

1.5 

6.6 

12 

55 

1.3 

6.6 

7 

35 

1.3 

7.7 

7 

41 

'Food and Agriculture Organisation, The State of Pood and Agriculture: A 
Survey of World Condition» and Prospecta, 1949, p. 100. 
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Table A-26 

PER CAPITA CONSUMPTION OF ENERGY 
FOR PRODUCTIVE PURPOSES 

IN SELECTED COUNTRIES: 1937 and 1948 

(Kilowatt-hour electricity equivalent)* 

Country 1937 
Index 

US* 100 1948 
Index 

US* 100 

US 7,072 
USSR 1,385 

IK 5.523 
Caned* 5,351 
Belgium (and Luxembourg) 4,962 
Germany 3,448 
Sweden 3,442 
Auatralia 2,882 
France 2,809 
New Zealand 2,142 
Argentina 1,447 
J«P*n 1,277 
Italy 1,097 
Mexico 678 
Brasil 506 
Czechoslovakia 2,495 
Poland' 995 
Yugoslavia 468 

100 10,662 100 
20 2,359 22 

78 5,890 55 
76 8,717 82 
70 5,616 53 
49 2,4031 23 
49 4,112 39 
41 3,943 37 
40 3,217 30 
30 4,239 40 
20 1,696 16 
18 915 9 
16 1,068 10 
10 1,076 10 

7 517 5 
35 3,679 35 
14 2,816 26 

7 476 4 

Based on US Department of State, Energy Resources of the World, June 1949 
.2?^ N•îion, Statistical Office, Monthly Bulletin of Statistics. 

population estimate utilised for per capita cooputation. 
1937 figure includes Dsnsig, 1948 figure conforms to post-war boundaries. 
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Table A-28 

TOTAL AND PER CAPITA NATIONAL INCOME 
IN SELECTED COUNTRIES: 1949* 

(1949 US prices)1 

Country Total Income 
(■ill. doll.) 

Por Capita 
(doll.) 

US 
USSR 

Canada 
1C 
Franca 
Ganaany (Vaatarn cone) 
Italy ' 
Japan 

Ccachoalovakia 
Poland 
Hungary 
China 

Yugoslavia 
India 

Soviat bloc0 

Non-Soviat world 

Vaatarn bloc1 

Index 
US-100 

216,831 
59,500 

11,797 
38,922 
19,857 
15,300 
10.800 
8,260 

4.625 
7,344 
2,315 

12,384 

2,343 
19,572 

86,168 

426,933 

332,016 

1,453 
308e 

870 
773 
482 
320 
235 
100 

371 
300 
269 

27 

146 
57 

123 

309 

826 

100 
21 

60 
53 
33 
22 
16 

7 

26 
21 
19 
2 

10 
4 

21 

57 

^ited Nations Statistical Office, Wationa/ and Per Capita Incomes of 

£teb£ UWtrÍnJ!Z'i9tíuPrS'a*ÍiÍn ^nÍted StBte' to11*”’ tom York, tKtooer «»su. Figures refer to national income at factor caat 
™ol.r .. pctible f„ cwSîlîî, 

«: ãSS: t!”,1"- F'"“’ •••' “"«W. lui». Non»», 

i ■ 
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INTERNATIONAL COMPARISONS: RESOURCES 

Tables 29 - 31 





Table A-30 

WORLD RESERVES OF SELECTED MINERALS* 

(Percent of world total) 

Mineral US Other 

Coal 45 

Petroleun 31 

Iron ore 34 

Copper 22 

Lead 35 

Zinc 34 

Bauxite 3 

27 

11* 

11 

16 

2 

12 

3 

28 

58c 

55 

62» 

63* 

54' 

94* 

‘Economic Almanac for 1950, p. 180. Derived fron US Bureau of Minea and Oil 
waakly conpilationa. The petrolew data refer to 1947; the data for other 
minerala alao refer to poat-lorld 1er II period. 

'Excludea Sakhalin. 
eKu»ait, Iran, Iraq end Saudi Arabia account for 40 percent of the world total. 
Venetuela accounta for 11. 

“Chile accounta for 26 percent and Rhodesia for 19. 
‘Australia accounts for 19 percent of the world total, and so does Canada. 
'Australia accounta for 10 percent and Canada 11. 
China accounta for 14 percent, Hungary for 14, Africa (French Heat Africa, 
““i®« NT“«1«™*) for M, and Latin Anerica (British Guiana, Surinam 
and Brasil) and Janaica for 22. 
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AAdapted from A. P. Uaher, “The Resource Requirement« of an Industrial • 
Journal of Economic History, Supplement VII (1947), pp. 40-43. Many of the 
countries Hated in the original table are not shorn here separately. No date 
of reference ia specified by Uaher, but most of the estimates are doubtless 
based on pre-lorld War II survey«. n 

The energy figures for many countries are suspect; or, at t«**1’ '"t 
are equally accurate measures of potential resources unifomly defined. The 
Chinese coal figure, amounting to 30 percent of the ,t“te^|"or1^. t **)’ •f?“ 
disproportionately high and at variance with other available .™. 
USSR resource total include« remotely exploitable reserve« . 
US total. Consequently, the comparison between the Western and Soviet bloca 
is distorted in favor of the latter. An alternative comperiaon based «the 
assumption that Uaher’s Chinese coal figure is a tremendous overstatement, is 
also shorn (see footnote h). _.. . 

•Computed on basis of coal saving if water power were utilised according to 
best known technique. 

Cfiicludes Antarctica. 
Hlisprinted as 122,400 in original table. 
‘Includes North and South Anmrica, Africa, Oceania, Western Europe (excluding 
Austria and Germany), and Aaia (excluding China, Indochina, and m™»)- 

'Includes USSR, China, and Soviet satellites in Europe (excluding Austria 

■Includes Austria, Germany, Tugoslavia, and parts of Asia (Indochina, Birma, 
etc. ), but excludes "undiatributed". _. 

"Recomputed from above table on assumption that a more correct Chinese coal 
figure is about one-tenth the figure «hom». The be.i.for thi•assumption is 
supplied by US Department of State, Energy Resources of the for id ; June 1949, 
pp. 52-53. According to this source, Asia accounted in 1937 for about 296.9 
bill, metric tona, or 5.3 parcent of the world total of 5,576.2; and China 
(excluding Ihnchuria and Jehol) accounted for 233.8 or 4.2 percent of the 
world total. In general, the Uaher and State Department tables are fairly 
consistent; the most significant discrepancy concerns China. 4«?®rdin» 
another source, The 1950 Bituminous Coal Annual (Washington, 1950), p. 48, 
“China, Ihnchuria” accounts for 276 bill, metric tons, or 4.0 percent of the 
total probable world coal reserves. 
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APPENDIX B 

SOVIET LABOR LAW CHRONOLOGY: 1918-1947* 

1918 1918 Labor Code: Eight-hour day; universal labor con¬ 
scription; limitations on right of worker to transfer from 
job; establishment of labor mobilization offices. 

1922 1922 Labor Code: Abandonment of labor conscription; 8- 
hour day reimposed; protection of women and adolescents; 
generous social-insurance system; contractual relationship 
reintroduced in the labor market; right of collective bar¬ 
gaining recognized. 

1927 Last reference to general minimum wage rates for industry. 

1929 Continuous workweek introduced. 
Mobilization of peasants for road work. 

1929-31 Length of workday reduced from 8 to 7 hours; to 6 hours for 
heavy or dangerous work. 

1930 Unemployment compensation abolished and workers directed 
to jobs. Right of Commissariat to transfer qualified per¬ 
sonnel to "most important" branches of industry. 
Mandatory hiring of labor through "labor exchanges. " 

1931 Continuous workweek gradually abandoned. 
Contracts with collective farms to obtain supplies of seasonal 
factory labor. 
Enterprises permitted to hire directly rather than through 
the labor exchange. 

1932 Anti-labor-turnover laws: failure to appear at work for one 
day punishable by mandatory dismissal, loss of ration card, 
deprivation of factory owned housing, etc. 
Réintroduction of prerevolutionary internal passport system. 



1933 

1934 

1935 

1936 

Creation of "director’s fund" for workers’ welfare, plant 
improvement etc. ^ 
People’s Commissariat of Labor fused with the Central 
Council of Trade Unions; lapse of conventional trade union 
functions, such as collective bargaining over wages and 
hours. ° 

Graduates of technical and factory apprentice schools subject 
to from 3 - 5 years of labor in their specialty. 

Revision of 1922 Labor Code to eliminate minimum wage. 

Final abandonment of collective contracts in industry. 

Seven-hour day incorporated in new Constitution of USSR- 
rights" and "duties" of workers defined. 

1938 Rigid disciplinary laws against tardiness and idling 
Social insurance benefits tied to seniority and past conduct. 

1939 Issuance of labor books in accordance with 1938 law. 
More than twenty-minute lateness for work subject to 
mandatory dismissal. 

1940 Status of foreman raised; pay, rights, and responsibilities 
increased. 

Increase in hours of work with adoption of 8-hour day and 
6-day week and two-shift system. 
Freezing of worker at place of employment; unauthorized 
quitting and absenteeism (including lateness over twenty 
minutes or tardiness three times in one month) penalized 
by imprisonment on the job at reduced wages. Increased 
penalties against branches of labor discipline; petty 
crimes on job punishable by imprisonment. 
Managerial responsibility for peor quality output. 
Compulsory recruitment of youth for industrial training 
and employment (State Labor Reserves System). 
Right of Commissariat to transfer skilled workers and 
specialists. 

1941 Compulsory overtime (at extra pay) up to three hours a 
day with certain exceptions. Annual leave suspended. 
Unconditional conscription of all workers and employees 
in war production. Increased penalties for "desertion. ’’ 
Suspension of "director’s fund. ’’ 

138 
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1942 Universal labor conscription. 
Draft of invalids. 
Money credits for accrued annual leave. 

1943 Workers on railroads, in other utilities, in merchant 
marine, etc. militarized. 

1945 Annual leave restored. 

1946 Réintroduction of "director's fund. " 

1947 Collective agreements resumed, but wage rates not 
subject to collective bargaining. 
Eight-hour day written into Constitution of USSR. 

•®““d on V G«ov.ki Soviet Civil Law, Ann Arbor, 1949 , 2 volt., and 
BnE.ler*n.t,8 ?Q,f°vlet ^£°IALaw> ” Monthly labor Review, March 1951, pp. 257-62, 
and April 195á, pp 385-90^ and M. Miller, Laboir in the USSR, London, 1942. 
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APPENDIX C 

SOVIET SOCIALIST COMPETITION CHRONOLOGY: 1919-1949* 

1919 First subbotnik (voluntary unpaid work), hailed as first 
evidence of a ‘‘socialist” attitude toward work. 

1920 Forms and methods of subbotnik work outlined by Central 
Committee of the Communist Party. 

1923 First “production conference” (worker-management dis¬ 
cussion of factory operating methods). 

1926 First udarnaya brigada or “shock brigade, ” composed of 
workers (udarniki) putting forth extra effort. 

1927 First “general production inspection. “ 

1928 Creation of the "order of the Red Banner of Labor. “ 

1929 First socialist competition agreement. 
Mass organization of “Socialist competitions. “ 
Conference of shock brigades 

1930 First shock brigade made up of members of different 
sections of a plant. 
Introduction of “social towing" (interplant assistance during 
socialist competition). 
Adoption of idea of “counter promfinplans" (alternative 
plans submitted by plant personnel, invariably resulting in 
higher goals). 
Introduction of “rationalizing proposals" (worker sug¬ 
gestions for improving plant performance). 
All-union day of the shock worker (October 1) proclaimed 
by trade unions. 
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1931 

1932 

1933 

1934 

1935 

1936 

1937 

1938 

1939 

1940 

1941 

144 

“Struggle for quality” campaign. 
Introduction of business-accounting brigade of workers to 
check on efficiency in use of materials, etc. 
Introduction of tekhpromfinplan (technical-industrial-finan¬ 
cial plan) to raise output and labor productivity and decrease 
costs of production by better utilization of resources. 

The “Izotov movement" (dissemination of production skills 
of experienced shock workers among new workers). 

Widespread adoption of the sotstekhekzamen (socialist tech¬ 
nical examination for testing workers’ knowledge). 

The otlichnik (examplary worker) movement. The introduc¬ 
tion of differential valuation of output according to quality. 

The Stakhanovite movement for high output, high quality, 
and efficiency. 
Creation of a new labor medal, “Badge of Honor. ” 

^Diffusion of Stakhanovite methods and establishment of 
Stakhanovite records. 
The “Lunin movement" in railroad transport (engine 
drivers make own repairs). 

Creation of Stakhanovite brigades and larger aggregates. 
Introduction of rapid metal-cutting technique in machine 
building. 
Introduction of cyclical work schedules and control by charts. 

Creation of additional labor awards: “Hero of Socialist 
Labor, “ “For Labor Valor, “ “For Labor Distinction. “ 

The multiple-lathe and combined-trades movement (opera¬ 
tion of more than one machine, and use of more than one skill). 
Stakhanovite “patronage” over lagging workers; setting up 
of Stakhanovite schools. 
New "struggle for quality" campaign. 
Campaign to lengthen the life of equipment in railroad industry. 

The “Semivolos method” of multiple-stope boring in mining. 

The 200 percent and 300 percent movements for overful¬ 
fillment of norms. 
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1942-43 1,000 percent movement. 
“All for the Front” competitions. 
Creation of “front brigades“ with slogan “In labor as in 
battle. “ 
.Launching of “Agarkov movement" with the slogan “Not 
by numbers but by know-how, “ to overfulfill plan with 
smaller staffs. 

1944-45 Socialist competition by trades. 

1945 Creation of medal “For valorous labor in the Great Father- 
land War, 1941-45.“ 
All-Union competitions in honor of victory. 
Stakhanovite plans for lowering pf production costs. 
Socialist competition to prepare railroad and river transport 
for winter. 
Competition in construction industry. 

1946 Competitions to overfulfill new Five Year Plan. 
Award of Stalin prizes to innovators. 
Award of Red banners to plants winning All-Union socialist 
competitions. 
Movement for better utilization of coal-mining machinery 
and for more rapid drilling. 
Stakhanovite labor organization introduced into construction 
work. 

1947 Organization of “collective Stakhanovite work” in industry. 
Réintroduction of collective contracts (abandoned in 1930’s), 
stipulating terms of socialist competition and of labor- 
management relations not involving wages and hours. 
Introduction of new plans for reducing labor expenditure on 
goods. 
Stakhanovism introduced among engineering-technical per¬ 
sonnel. 
“Complex brigades’" formed for purpose of perfecting tech¬ 
nology. 
Socialist competitions initiated in mining (rapid drilling). 
Movement to attain 1950 norms in 1947. 
New type Stakhanovite schools — “reciprocal training. " 
Adoption of industrial methods of repair and upkeep of 
locomotives and rolling stock by engine-drivers. 
First complex brigade of innovators and rationalizers. 
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Socialist competition among drivers to operate trucks 100,000 
kilometers without capital repair. 
Stakhanovite struggle against production losses. 
Campaign to complete the Plan in four years. 
Active aid of scientists in attainment of Stakhanovite 
tekhpromfinplan. 

1948 First “integrated brigade” for extraction of crude oil and 
underground repair of pit-holes. 
Campaign to operate enterprises without need for govern¬ 
ment subsidies. 
Stakhanovite plan for complex mechanization of production. 
Campaign “for the honor of the factory label. “ 
Competition for rapid smelting, economy of materials, and 
better utilization of equipment in steel mills. 
Competition to fulfill the Plan in three and one half years. 
Movement for above-plan socialist accumulation by decreasing 
costs of production. 
Movement to halt equipment failure. 
Adoption of hourly graph-charts at the work bench. 
Stakhanovite schools for training in multiple skills. 
Patronage of engineers and technicians over workers. 
Campaigns for more rapid metal-cutting and operation of 
spindles. 
Campaign for personal accounting of material savings. 

1949 Campaign for more rapid turnover of capital. 
Initiation of “brigades of exemplary quality. “ 
Mass inspection of storage operations with view to improve¬ 
ment. 
Campaign for extra output without additional capital. 
Campaign for plant departments of high quality output and 
highly productive equipment. 
Campaign for shortening the production cycle. 

Phased primarily on I. Changli, Organuataiya Sotaialiaticheakogo Sorevnovaniya 
na Predpnyatii (Organization of Socialist Congjetition in Planta), 1949, pp. 56-70. 
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