Soviet Industrial Growth

Estimates of it face difficulties, but the “best”
Western guess finds Sovict claims much exaggerated.

In applying Lord Kelvin’s famous
dictum to the workaday habits of many
economists, onc of my revered teachers,
Frank H. Knight, used to say: “If you
can’t measure, measure anyhow.” The
student of the Soviet economy cannot
avoid getting caught on the barb of this
remark. Knowing the formidable diffi-
culties of measuring, in a simple and
direct way, such a complex and elusive
thing as Soviet economic growth, he
might refuse the job. But the public will
not be denied: the question is too press-
ing to be left unanswered. The student
is thus forced to act on a second prin-
ciple also often enunciated by Knight,
onc that he attributes in turn to a re-
vered teacher of his own: no question
can be called unanswerable if it has to
be answered, and some answers arc bet-
ter than others—or, at least, some are
worse.

The question before us is how fast
Soviet industry has been growing. It has
been answered many times, and there is
no doubt that some answers are worse
than others. Within the brief compass
of this article, I will try to explain why
this is so and to give my own answers,
without presuming that they are best.

The Worst Answer

The worst answer, almost all Western
scholars agree, comes in the form of the
official Soviet index of industrial pro-
duction. According to that index, indus-
trial output has multiplied 36 times since
1913 in the Soviet Union, or 7 times
more than in the United States, where
it has multiplied around 5 times. The
myth is easily dispelled: since Russian
industry produced about a seventh as
much as American industry in 1913, its
output would now exceed the American
level if the official Soviet index were
correct. Not even the Sovict leaders
claim this. In a recent speech, Khrush-
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chev stated that Soviet industrial out-
put had reached half the American
level, a figure that is also probably too
high. This would scem to imply a con-
tradiction in Soviet arithmetic, a rare
occurrence. The contradiction is avoided
by an official statement that Russian out-
put in 1913 was only 7 percent of the
American level, a fancifully low esti-
mate.

Unfortunately, the defects in the So-
viet index cannot be fully analyzed and
corrected because the underlying details
have not been published. We do know
that the index is not constructed in ac-
cord with generally accepted Western
practices and that some of the methods
used arc bound to exaggerate growth.
For example, until recent ycars output
was cvaluated in so-called “1926/27
prices,” but new products were added
to the index whenever they first came
into production. They were supposed to
be evaluated in the prices they would
have had in 1926/27, had they been
produced then. But this is a bit difficult
to do in the casc of television sets, jet
airplanes, rockets, and the like. The ex-
pedient actually followed was to price
cach new product at its initial cost of
production, which was inflated on two
counts. First, initial costs are abnor-
mally high, since they include develop-
mental expenses, apply to a pilot rate
of production, and do not allow for nor-
mally rapid reductions in cost, attrib-
utable to learning. Second, there was a
stcady and sharp inflation in the gen-
cral price level over this period. Hence
new products, which tend to grow faster
in output than older ones, were entered
into the index periodically at heavily
inflated weights.

Other practices have a similar effect
in ecxaggerating growth. Soviet statis-
ticians secem to be aware of the more
serious defects in the official index, and
improvements have been made in the
postwar years. Nevertheless, the index

continues to exaggerate growth, though
not as heavily as before. Meanwhile, the
index for carlier years, having become
firmly established in official dogma,
stands little chance of being revised.

The Thorny Path to Better Answers

The only alternative open to the
Western scholar is to start from scratch
and construct his own production index.
Enormous problems are immediately
raised. In the first place, the basic data
on physical output of individual indus-
tries also come from official sources;
and, though they are not as unreliable
as broader index numbers, they have
many shortcomings. In the second place,
the turbulent and uncven nature of
Soviet industrial growth creates meas-
urement troubles that could not be clim-
inated even if the basic data were ideal.

Social scientists accustomed to doing
empirical work may find it hard to be-
licve that Soviet statistics are “really”
worse than others, because every em-
pirical rescarcher in no matter what ficld
of the social sciences quickly becomes
convinced, for rather good reasons, that
no data could be as bad as those he is
forced to work with. Why call the kettle
black when it is probably no graver than
the pot?

Let us acknowledge at once that all
statistics contain faults and errors. Let
us also acknowledge that no government
or other agency is free from the temp-
tation to stretch figures to its own ac-
count, if it feels it can get away with it.
Representative government, competitive
scholarship, and free public discourse are
the Western institutions that have coun-
teracted error and misrepresentation in
statistics, imperfectly to be sure, but at
least to some degree.

The peculiar difficulties with Soviet
statistics stem, in the first instance, from
the system of authoritarian, centralized
planning—from what has been called a
“command cconomy.” Published statis-
tics come from only one source, the
state. There are no independent sources
to restrain each other or to be used as
checks against cach other, except to the
extent that related figures published by
different state agencies might be unco-
ordinated before publication. On the
other side, the suppliers of data to the
central authorities—the economic enter-
prises and other administrative units—
have a stake in the figures they report,
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since their performance is judged on
the basis of them. The Soviet statis-
tical authorities do not hide their con-
cern over the misreporting that results
from this feature of the economic
system.

A second set of difficulties stems from
the crusading nature of Soviet commu-
nism. Statistics are grist for the propa-
ganda mill. Knowing the ideological
views of Soviet leaders, one cannot ex-
pect them to dispense facts in a passive
and detached manner.

For both broad reasons, Soviet sta-
tistics are selective and of varying re-
liability and ambiguity. The policy of
selectivity has two rather opposing re-
sults as far as statistics on physical out-
put are concerned. On the one hand,
some areas of poor performance are
shielded from view, being underrepre-
sented in published data. On the other
hand, some of the more rapidly expand-
ing economic activities associated with
the military sector are also not reported
on. It is impossible to determine the net
bias of the sample of published data:
whether there is, on this count, a net
over- or understatement of growth (I).

A few broad generalizations can be
made about the reliability of the pub-
lished statistics. In the first place, abso-
lute output is probably overstated in the
case of most industries, particularly for

the years within the Plan period, though

the degree of overstatement cannot be
determined. In the second place, growth
in output is also probably overstated
relative to a prerevolutionary base, but
not necessarily over other parts of the
Soviet period. Over some of the latter
years, growth may be overstated, over
others understated, and over still others
more or less accurately reported. This
will vary from industry to industry and
from one situation to another.

Let us now turn briefly to some of the
more technical problems involved in
constructing  production indexes for So-
viet industry. A production index is a
synthetic measure that translates diverse
growth rates for many different products
into the single hypothetical rate that
presumably would have obtained if, in
fact, all products had grown at the same
rate. The translation is accomplished
by, in effect, transforming the many
different products into a’common gen-
eralized product—by weighting each
product by its relative cost of produc-
tion in a particular year. Thus, swords
are “beaten” into plowshares by express-
ing both in terms of their productive
value: the output of each is multiplied
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Table 1. Average annual growth rates of Soviet industrial production according to differ-

ent production indexes (percentages).

Unadjusted Adjusted*
Index
1913-1955 1928-1955 1913-1955 1928-1955
Calculated indexes
All indexes 3.0-4.7 5.1-7.3 2.7-4.4 4.7-6.9
“Best” index 4.2 6.5 3.9 6.1
Official Soviet index 8.2 11.9 7.9 11.5

* Adjusted to exclude gains from territorial expansion during World War II.

(weighted) by its unit cost of produc-
tion, and the resulting values are added
together to get aggregate production.
The aggregate can be thought of as the
hypothetical quantity of plowshares (or
swords) that could be produced if they
were the only things produced. Growth
between one year and another is meas-
ured by the ratio of aggregate produc-
tion in the later to the earlier year, out-
puts of swords and plowshares being
weighted in both years by the costs in a
single specified year.

Even under conditions in which the
basic data needed to compute index
numbers are close to ideal, the numbers
can be fickle. Their vagaries have made
necessary the development of a special-
ized theory of index numbers, whose
mysteries cannot be explored: here. We
must be satisfied to note that the nu-
merical value of a production index will
depend on such things as the weighting
formula used, the year chosen for the
weights, the structure of production, the
path of growth followed, and so on. The
divergence between indexes constructed
in alternative ways tends to be greatest
when an economy is undergoing swift
and radical changes in its structure and
when growth rates for different indus-
tries are widely dispersed. =

Soviet " industry has undergone just
such swift and radical changes, particu-
larly during the late 1920’s and early
1930’s. Growth rates have also diverged
widely from one sector of industry to
another, being much higher in “heavy”
industry than in consumer goods indus-
tries. Growth has been interrupted at
critical points by major disturbances.
Quantitative growth has not been ac-
companied by the general improvement
in quality that has characterized indus-
trial development in most Western coun-
tries. These difficulties of measurement
are compounded by the fact that there
are few reliable data on costs of produc-
tion: as is now acknowlédged by Soviet
economists, the Soviet price system does
not accurately reflect relative costs of
production. These factors, coupled with

the questionable reliability of statistics
on physical output, makes the calcula-
tion of production ‘indexes -for Soviet
industry unusually treacherous. '

Some Better Answers

In the face of these many problems,
the only satisfactory approach is to
measure. Soviet industrial growth in a
number of ways and examine the con-
verging lines of evidence. In the work
I have been associated with at the Na-
tional Bureau of Economic Research
(2), we have constructed a variety of
production indexes, measuring - produc:
tive activity'at three different stages of
fabrication, using Soviet weights for
three different years (1913, 1928, and
1955) and American weights for four
others (1914, 1929, 1939, and 1954),
and varying in extensiveness of product
coverage. These indexes have been sup-
plemented by studies of the perform-~
ance of individual industries, summar-
ized “by various techniques, including
liberal comparisons with performance
of counterpart  industries over relevant
periods:-of American industrial history.
Since the study has not been completed,
the. figures presented here should be -
viewed as tentative and subject to re-
vision. =~ - SRR

Let us look first at the production in-
dexes, concentrating our attention on
the growth they show over two periods,
1913-1955 "and 1928-1955. The first en-
compasses the whole Soviet era, except
for .the last few years; the second, the
period under comprehensive centralized
planning. B
- Over the longer Soviet period, these
indexes show - industrial production  as -
multiplying between 3.5 and 6.8 times;
over the Plan.period, between 3.8 and
6.6 times. If we choose from among
these indexes a single one that conforms
most closely in its construction: to the
kind of production index preferred ‘in
the West and treat that index. as the
“best” " estimate of Soviet industrial
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Table 2. Comparisons of average annual
growth rate for industry in the United
States and Soviet Union (percentages).

Period Soviet United

Union* States
1913-1955 3.9 3.7
1885-1927 4.8
1877-1919 5.0
1928-1955 6.1 3.7
1885-1912 5.3
1877-1904 5.6

* Adjusted to exclude gains from territorial expan-
sion during World War II.

growth, we find that Soviet industrial
output multiplied 5.6 times over the en-
tire Soviet period and 5.5 times over the
Plan period. From these indexes, we
note the failure of Soviet industry to
show any net growth between 1913 and
1928. According to the official Soviet
index, the corresponding multiples are
27 times for 1913-1955 and 21 times for
1928-1955. Hence, if the “best” esti-
mate is accepted as correct, the official
Soviet index contains a four- to fivefold
exaggeration of growth over the periods
under consideration.

For comparative purposes, it is advis-
able to translate these multiples of
growth into average annual rates (see
Table 1). The “best” estimate of growth
is shown to be 4.2 percent a year, on
the average, over the entire Soviet
period and 6.5 percent a year over the
Plan period, rates that are somewhat
less than half those shown by the official
Soviet index (3). Some of this growth
is attributable to the acquisition of ter-
ritory during and after World War II:
the Baltic States, about half of Poland,
a part of Rumania, and other lesser ter-
ritories. These regions have added about
10 percent to Soviet industrial produc-
tion, and eliminating this gain reduces
the average annual growth rate to 3.9
percent for the entire Soviet period and
to 6.1 percent for the Plan period.

These general results may be checked
in two broad ways. First, study of about
50 individual industries indicates that
Russian output in 1913 (within the
pre-1939 Soviet territory) and 1955 was,
on the average, roughly the same as U.S.
output in 1885 and 1920, respectively.
This would mean that Soviet industrial
production grew approximately as much
between 1913 and 1955 as American
production grew between 1885 and
1920. Over the latter period, American
industrial production multiplied 5.4
times, almost the same figure as found
by the “best” index for Soviet industry
for 1913-1955. ‘

Second, a similar comparison can be
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made for aggregate production. If the
output of Soviet industrial products is
evaluated in American prices, we find—
after making allowance for the degree
of coverage represented by the products
for which this evaluation can be made—
that the net production of Soviet indus-
try was about 15 percent as large as net
production of American industry in
1913, and about 22 percent as large in
1955 (4). The estimate for 1955 is prob-
ably less reliable than the one for 1913,
and may be in error by as much as 10
percent in either direction. Looking
back into American industrial history,
we find that in 1877 production was
about 15 percent of the level in 1913,
and in 1913 it was about 22 percent of
the level in 1955. Hence, through this
indirect path, we would suppose that
Soviet industrial output in 1913 and
1955 corresponded roughly with Ameri-
can industrial output in 1877 and 1913,
respectively. Between 1877 and 1913,
American industrial output multiplied
6.7 times, which is roughly the multiple
shown for Soviet industry for 1913-
1955 by the fastest-growing index con-
structed in our work at the National
Bureau of Economic Research.

The Answers Put into Perspective

The estimates of Soviet industrial
growth presented here will take on more
meaning if they are compared with the
pace of industrial growth in this coun-
try. We note that Soviet growth has been
slightly faster than American growth for
1913-1955, and much faster for 1928-
1955 (see Table 2). It would be prudent
to suppose that the differential will con-
tinue in favor of the Soviet Union over
the near future.

These comparisons are important for
many purposes, but they do not indicate
the relative growth-generating capacities
of the Soviet and American economic
systems, even as far as industry alone is
concerned. The industrial potentials of
the two economies are similar: they are
both large and richly endowed with
natural resources. Given the state of
the industrial arts, the rate of industrial
growth tends to depend on the level of
productive activity relative to the indus-
trial potential. The lower that level, the
faster the growth rate tends to be. It is
therefore useful to compare Soviet with
American growth over periods in which
industrial production started at roughly
the same level. In this respect, the Amer-
ican periods 1885-1920 or 1877-1919 are
more or less comparable with the Soviet

period 1913-1955, and 1885-1912 or
1877-1904 with 1928-1955.

Over the longer “comparable” peri-
ods, the American growth rate exceeded
the Soviet one; over the shorter ones,
the reverse is true (see Table 2). The
growth-generating superiority of one in-
dustrial system over the other—as far as
it is revealed by these rather mechanical
comparisons—remains in doubt, to be
resolved only by the future course of his-
tory. It should be noted, however, that
this set of comparisons involves a sub-
stantial advantage in favor of the Soviet
Union, since it has had 20th-century
technology at its disposal in working out
its course of industrialization.

Warnings about Conclusions

Since the aims of this brief survey of
a particular measurement problem have
been modest, it would be a mistake to
conclude too much from it. Our atten-
tion has been focused on the broad ag-
gregate of industrial production, not on
the segments of industry receiving high-
est priority from Soviet leaders. Those
are the segments that promote state
power, in particular military power. It
is wrong to infer military power from
general industrial strength, and vice
versa.

One must also be careful not to make
simple mechanical comparisons between
industrial growth rates in the Soviet
Union and the West. The character of
industrial growth and the context within
which it has taken place differ so mate-
rially in the two parts of the world that
comparisons of highly generalized meas-
ures of industrial growth carry a very
limited meaning. In the Soviet Union
enhancement of state power has been
the primary objective of economic pol-
icy, the consumer being treated as a
residual claimant. Heavy industry and
ordnance have been supported at the
expense of consumer goods; and other
important sectors of the economy—agri-
culture, construction, and consumer
services—have been neglected in favor
of industrial growth. Leisure has grown
very slowly, and human losses that stag-
ger the imagination have been a part of
the cost of growth. These matters are
not brought up to place the actual quan-
titative achievements in a shadow; those
achievements are real enough. But a full
appraisal of industrial performance and
its significance requires that it be viewed
against the broader background of eco-
nomic and social achievements as a
whole.
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Walter D. Bonner, Scholar,
Chemist, Gifted Teacher

Walter Daniel Bonner, late professor
and head of chemistry at the University
of Utah at Salt Lake City, was born on
27 October 1878 in the town of Osceola,
Nebraska. He was the oldest of eight
children of a father of Scottish-Ameri-
can descent (via Pennsylvania and Ohio)
who had been educated for the Presby-
terian ministry. The father, wearied by
a three-year diet of Greek and Latin,
turned instead to cabinet-making and
carpentry, at which he was adept. Bon-
ner’s mother was of New England an-
cestry and was relatively unschooled but
could play the piano and sing with real
ability. When young Walter was nine
years old, his parents moved perma-
nently to a farm, a step which never
proved financially rewarding. From the
age of nine until he reached his ma-
jority, Walter worked on this farm or
hired out as a farm hand, and during
the winter months he attended small
country schools. It may be said that he
was influenced on the side of scholarly
pursuits and manual skills, mainly by
his father, and in his love for and ability
in music by his mother. The Bonner an-
cestry is liberally sprinkled with compe-
tent millers and engineers.

Because of the economic necessity for
doing farm work, Walter was unable to
begin high school until he was 21, when
he entered Nebraska Wesleyan Univer-
sity and its associated preparatory school.
Being compelled to support himself at
Wesleyan, he did janitor work, at night,
and carpentering, at which he excelled,
during the summer vacations. His food
during school terms often consisted of
cooked oatmeal only. Stimulation to
take up chemistry came from a young
professor, F. J. Alway, who had studied
organic chemistry in Germany. With Al-
way, Bonner published three papers on
organic chemistry; he was elected to
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Phi Beta Kappa and received the B.S.
degree in 1906. At Wesleyan University
he met Miss Grace Gaylord, also a stu-
dent of chemistry, whom he married
in 1909.

Persuaded by Alway, Bonner applied
for and received a fellowship at Prince-
ton where he studied under G. A. Hulett
who, being of a more modern and far-
sighted temperament, soon convinced
Bonner that physical chemistry was the
more fundamental subject to pursue.
With Hulett he published his now classic
quantitative work -on constant: boiling
hydrochloric acid solutions. The powers
that be at Princeton were allegedly dis-
pleased by Bonner’s change to physical
chemistry, and it became apparent to
both him and Hulett -that he should
settle for an M.A. in 1908 and go on
to the University of Toronto, Canada.
There he worked under the already
prominent Professor W. Lash Miller on
phase rule studies and received his Ph.D.
in 1911, as well as appointments as lec-
turer and then assistant professor at
Queens University.

Walter Bonner was born, raised, and
educated and he worked in a compara-
tively serene but remarkably significant
period in the history of science and
mathematics, and he was acutely aware
of this. The physical sciences and mathe-
matics advanced amazingly along quan-
titative and fundamental paths as well
as in depth and breadth of philosoph-
ical understanding.

Such was the background and spirit
of science when Professor Bonner was
asked to join the faculty of the Univer-
sity of Utah and assume the headship of
the chemistry department in 1915. There
was one other member of the chemistry
staff, newly appointed Professor Elton
Quinn; later Thomas B. Brighton and
still later a professor of physics, Orin

Soviet studies seems to be that Soviet industrial
production was about a third of the American
level in 1955, which is considerably higher than
the estimate given here [see, for example, So-
viet Economic Growth: A Comparison with the
United States (Joint Economic Committee,
Washington, D.C., 1957), p. 11]. I can only
say that I have not been able to reproduce the
conventional estimate by direct calculations.

Tugman, were appointed. Work leading
to the bachelor’s degree could be given,
but at first no further. The science build-
ing was attractive and rugged but the
research facilities were meager. Both
Bonner and Quinn were artists at glass
blowing, and they made apparatus, did
the teaching, and encouraged the under-
graduates to embark on such researches
as were then possible. There was a gen-
tlemanly but stern dean (and professor
of mathematics) who resisted all efforts
to encourage research and advanced
graduate work at the University, but
through Bonner’s patient insistence, and
some delphic magic, more and more re-
search on the part of seniors and mas-
ter’s candidates was done.

The stipends of the early graduate
assistants were painfully small, as this
writer can testify, and on numerous
occasions Mrs. Bonner graciously pro-
vided hospitality. The monumental re-
sult of Bonner’s more than 30 years of
teaching, research, and encouragement
was, besides many significant scientific
papers and a book, over a hundred men
who went on to advanced graduate work
in chemistry and physics at other uni-
versities and colleges, and some two
hundred more who went into medicine.
Largely through his efforts such scholars
as A. A. Noyes of Pasadena, Joel Hilde-
brand and G. N. Lewis of Berkeley, and
others, lectured on occasions at the Uni-
versity. He never had a secretary.

Bonner was a man of even temper,
warmth, and pleasant persistence. He
was versed in literature of both ancient
and modern origin, and well informed
on current events and their significance.
Though never sanctimonious or formally
religious, he could quote the Holy Writ
to good effect when he deemed it ap-
propriate. His family counted six sons,
all of whom went on to advanced de-
grees in the physical or biological sci-
ences, and one daughter.

Here then is the account of a scholarly
man and notable teacher who did splen-
didly, often under extremely adverse cir-
cumstances. He passed away on 4 Janu-
ary 1956 in New Haven, Connecticut.

Don M. Yost
Gates and Crellin Laboratories of
Chemistry, California Institute of
Technology, Pasadena
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