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The canparison of productivity between countries presents diﬁ‘icult
conceptual and methodological problems. Nevertheless, econcmists persist in
trying to surmount these difficulties, because comparative pro&mtivitiea show

bov effectively at any given moment different countries are using their produc
tive resources (capital and lsbor) end how this relative effectivéness has
changed over time. This paper will consider some of the more important
methodological problems involved in international comparisons of productivity
in industry es measured by output per unit of lsbor. I leave to others the
prodblems of measuring comparative productivity in the non-industrial sectors
of the economy, of computing capital inputs, end of coabining lsbor end capital
measurements into a measurement of "total® productivity. After outlining the
mthodologicalpmblma, Iaballﬂlmtratethmhydmingonmoftbe
mmmorMhbormmiuwmmmmammmw
made by Soviet andWesterneeonanists andona feweamparims of my own.

Ceneral Methodo cal Problems

International comparisons of relative levels of industrisl lsbor productivity
maybeapproachedintwogeneralwws The first, vhiehma,vbetemedthe
"orice mdex"apmachistomeaaurethemoftheaggregateprodnctpu
unit of labor originating in industry in each country expressed in ths currencies
mgedintMs paper are those of the author and do not
necessarily represent the views of the US Bureau of the Census: The author

wishes to acknowledge the substantial assistence provided by Murray S. Weitzman
and Frederick A. Ieedy of the Foreign Manpower Research Office.
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of both countries. The procedure, in essence » would be first to value the
gross products in the two countries in each other's currencies and then to
deduct the cost of materials inputs valued in the seme way to obtain a
measure of net output, or "value added" in Western terminology. The principal
methodological problems would be those involved in emsuring that outputs and
1npu£s are defined andmeasm:ed in the same way for both countries. Because
the data problems involved in this epproach are so formidsble, investigators
havelndtoresorttotheseeonaamch, vhich may be termed the “quantity
mdea:"apmach Inessence, thisnethodistomsmtheplweiealoutp.\t '
per unit or 1abor for as mamr equivalant products e.s possible and then to
aggregate the results with value-added weights. '

Both of these epproaches yield measures of labor produstivity by branch
of industry, telling us much ebout the differences in industrial strusture
in the two countries and shoving us how these differences affect overall
productivity levels. Wmmmmmwm&mn
approsches. 1/ First, there isthemtteroftb size and representativeness
- of the sample. Whenemmansmaremaebetveenarelaﬁvelyaamacmmtry
andoneconsiderablyless 80, there are lﬂnelyto‘bemxwmqmgoods in.
the production pattern of the foimer,' for which no meaningful price or quantity
can be found in the latter. If the sample is not to be geriously biased,
techniques must be devised to comvert most of these unique products imto
equivalent products. If unique products predominste, an aggregate campartson
probebly should not be ettempted. | | |

Next, th.ere arise the problems comnected with ditferences in product
quality. Whezwe products are similar in name dbut different in qua.lity in the

1/ The prablema of comparisons of national products betveen countries are
discussed in detail in Milton Gilbert and Irving B. Kravis, An_International

Comparison of Rational Products and the Purchasing Powver of Currencies
OnEo%oéo, Paris, 1955,
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two countxries, means for adjusting for these differences must be deviged,

for goods of higher quality represent more "product” in en economic sensge

than goods of lower quality, because the former require the expenditure of

edditional resources to produce them. In Country A, for example, a typical

"sutomobile” may welgh 3,000 pounds end be equipped with mutomatic transmission,

vhereas in Country B en "sutomobile” may weigh 2,000 pounds end have manual

transmission. Clearly, more resources would be required to produce the

hesvier automobile in both markets, so that an "autamobile” is mot a homogeneous

Iroduct between the two countries. The methodological problem, then, is to

deviaemtoeonmesuchmodmtsmtohmnyeneousmts -~ that is, into

equivalent products. mmmmwmmmmmammmg

. onmdmtpecunartties end available data, thzainmstbetomeasmaa

, .mtwmmmmimmwmthswmthmmn

mmmmesummmmmm
,mm,mmofoutmandowsmofemmmz

Iroducts, ve next must consider the chotce Of the velghts to be used to

eggregate individual products mmummfmwmhm.ma.

Ve may use physical weights, e.g., employment, as 414 Rostas and Frankel fn

their investigatious of lebor productivity in British and American industry. 1/

Or we may campute factor cost weighte, as d4d 0.E.B.C. eeomists in their

Meﬂmwmoﬁm'm'mmnuymmﬁmmux_

by sector of origin. 2/ For aggregate productivity comparisons the cbjective

should be to obtain the closest possible approximation to net output weights.

1/ L. Rostas, tive Productivity in British and American Indus
Cambridge University Press ’ Gambride;e,

M. Frankel, British and Ameriecan Manufactm'ing Productivi!:_z, University
of Illinois, s 1957.

2/ Deborah Paige and Gottfried Bambach, A Comparison of Netional 1 _Product
and Productivity of the United and the United States, O.E.E.C., Paris, 1959.
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Often, bowever, the choice of weights is limited both by the data a.vailable.
and by the time and resources et the disposal of the investigator.

The necessity for weighting produces the famous "index number problem,”
on which statisticiens have expounded at length. The question here is
merely which country's employment or prices shall be used as weights, those _
of either country being equally valid couceptually. Or shall wve calculate
an average of the two results, and if we do, what is its economic meaning?
Until someone "solves” the index mumber problem, we shall have to eontinue to
present both results -- or even all three -- in making statements ebout
 comparetive produetivity.

Mingaurveyedbrieﬂysmeoftheprohlms involved mmasmringthe
nunerator of the lsbor productivity ratio, I now twrn to a consideration of
the denominator. The mein conceptual problem is that of selecting e measure
of lebor input that is consistent with the measure of output. Depending on
onrpurposea, wemdividetheindustr:aloutpm;masmsbythetotalm-
berofpersonaemployed production workers, man-yeareq;uvalents or manhours.
'wmmmwwmmwmmmmtommm
differences in skill levels (i.e., quality). With the employment measure
chosen, the methodological problems sre mainly those of wrestling with the
data, both to ensure compersbility with the product date and to meke appropriate
adjustments for differences between countries in the concepts and measurements
used to compile employment statistics. |

My final point on general methodology concerns the indexes appropriate
for extending the base-year findings concerning relative levels forward or
backard in time. Clearly, the productivity indexes used for this purpose
ought to be compareble between countries and conceptually consistent with
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the meesures used to estimate relstive productivity levels in the given
year. Thus, if we have measured net product per person employed in the
two countries, the productivity indexes uged for extrapolation should measure
changes 1n this same magnitude by comparable procedu‘:ee for both countries.

The making of valid international productivity comparisons surely is
one of the most difficult stetistical tasks that ome can undertake. The data
problens are alvays of monumental proportions, and compromises with conceptual
and methodological ideals constantly have %o be made. The task 1s particularly
diﬁicultwbend@etﬁutoemmmiﬁw in market end non-market
economies, such as the US and thelBSR I turn now to consider how some
recent practitioners of the art of international comparisons have tried to
surmount the d1fficulties.

Comparisons Made by Soviet Economists

During the past several years Soviet economists have published e mumber
ofcanparisonsoftmndsandlevelsoflabormdueuvitymthemandtbe
USSR, Their comparisons for industry as a whole are most interesting and
.'coumte]lnsmacl.:aboutbow&ﬂet scholars have tried to resolve the
extremely eomplex methodological problems involved 1n comparing economies
- With such @ifferent industrial structures, product mix, and institutional
settings as the US and the USSR. tmrortmtew, however, the authors have
not prav:lded detailed descriptions of these methodologies or the basic data
from which en independent reconstruction of their results could be made. I
shall review these comparisons briefly, making such comments on concept
and methodology as are feasibic.




The firet of thess overall comparisons, made by Ya. Ioffe, was published
in 1957 and showed Soviet lsbor productivity in 1955 to be 4042 pereent of
the US. 1/ He later published the following comparisons (US = 100): 2/

1995 1956 1957 18 1959

Output per person employed - 140 42 Lh 4s L6

Output per production worker Uk k6 48 ko 51 ‘

‘Ammmn,a.megm,hasmmmmfmmgmtmlmm
Oﬂbmltperpersouemployedvashalfthatofthem.g/ '
mmemparimcmnt]ycitedmstoﬁeninwnm
anduseamstatistiealhandbooksh,however,areonesrecenuymnwd
byY.Starovskiy s/ ‘rhemzthorstatesthathecalm&boththemsa '
andthenetva]neofindnatrialprodmtioninthetvocomtriesinlssmusing
ruble-dollar ratios calculated on the basis of both the Soviet profuct mix end
the US product mix. Be found that the gross value of industrial production in
the USSR was 69 perceni of the US in both rubles and &ollars and that the net
,mmélpmentmnmmdmmmsmasommmm
- dollsrs. With respect to lsbor productivity, he states "mroceedtn
“aam(mmmmmtmmmmmmmw,mmmmm‘
ebout30pereemtmorethaninthe us),weeomluae that the productivity of
indnstrialuorhersinthewminl959wasls0-50percentofmdnstriaIMOr

productivity in the US." 6/

Soviet economists undonbted]y spent many laborious hours in constructing
these canpa.risons, end they- may ‘have. made 1mport.ant prog'ess in solv:lng some
of the difficult methodological problems of interna.tional ccmparisons. I feel

kho! stvo, No 3, 1960, p.
Sctsialiatiches Sotsialisticheskiy trud, Fo L, 1959, Pe 19.

s‘bvo 5SSR v 1 Moscow, 1960, p. 89.
SSSR SSE, tei&‘ i f_;_a.kt;ix, Moscow, 1961, P. 29.
elwnomiki,

, Ppo 103-17.
Ibiuo, p. '1125

7 Stre.ny_sotsialima. i kagitalima v tsifrakh, Moseow, 1957, p. 59.

;5&.\
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ve would all benefit immensely from a detailed exposition of the methods
aend data used. In rarticular, we need to know the items included in the
smph, the individual product comparisons that were made, the kind of
veights employed to aggregate these products, and the details of the adjust-
ment of employment data for comparsbility.

I would like to make only two comments, which bear on two of the methodo-
h@q&lﬁmmﬁmmdum index number problem and the
problem of the temporal extrapolation of findings concerning relative productivity
levels magivenyear. Wﬂrstemnteoneerns Stamvskiy‘aoonclm:lons
regarding output levels. Ieaving aside the unanswered question of how "gross"
and "net output were defmedandcmpmdmthetvocoumiee, I £4nd his results
most puzzling, and I wonder 1f there may have been some miscalculation. The
finding that‘the relative levels of "met" output are the same regardless of
wh:lch country's prices are used implies that the price structures (or product
mix) mthetwoeeonmiesareeasentianythe same (or that the differences
are offsetting) -- & situstion that seems highly improbable theoretically
and ‘also 1s &t verisnce with the findings of rible-doller retio stulles made
by American .econcmists. 1/ | In eddition, the conclusion that Soviet output
relative to the B is higher when both outputs are valued in rubles differs
from the results of mternational product comparieons made for Western
‘econanies, where e given country's level of output 1nvariab1ym found to
be considerably higher relative to the level im another country when both
outputs are messured in the other country's prices. One would suppose that
this general result should obtain also for comparisons of total industrial
production in the US and the USSR,

1/ A. 8. Be Becker, Prices of Producers' Durables in the United States and the
USSR in 1955, RAND, RM » August 15, 1950,

Forman H. Kaplan and Elesnor S. Weinstein, A Com son of Soviet and
American Retail Prices, RAND, P-901, 3 October I§5‘6‘£m.1 ,
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My second point concerns the authors' extrapolations of their findings
regarding productivity levels in a base year. Apparently, all three Soviet
authors used the official industrisl production index for the USSR and the
Federal Reserve Board's index of industrial production for the US. The
employment indexes presumsbly are the official Soviet index and en index for

the US based on Buresu of Lebor Statistics data. But neither the produetion
indexes nor the employment indexes ere really comparsble. The US production
index measures changes in net output (value-added) in menufacturing, mining,
end electric and gos utilities. The Soviet index measures changes in the
gross value of cutput in ™industry,” defined to include a mmber of activities
not eovered by ths US index. A similar aermemi problem maes vith
respect to the coversge of the two employment indexes. The inconsistencies
thatmsultfmtheuseofthesemdsmstoemhtetheﬂndimof
eross-section ;pmdnctiv:lty studies may best be shoam, perhaps, with sn ‘example.,
Before the War, Soviet economists estimated that Soviet industrial labor
meuutymlgsvmho.spezmtoftuemm Yy Ifthisratiois
extended to 1958hymofthemmom1nwmaesmm, ’
the ratio for 1958muMbe over&Opercents cun'ent Sw.i.et croas-aection »
studles £ind it to be 40 to 50 percent. ‘ o
Soviet economists also bave recently published several investigations

of relstive levels of lsbor productivity in individual branches of industry.
The most comprehensive of these is A. Ka:cs’ comparison of physical oxxtput per
production worker for 28 branches of industry in the US in 1951& and the USSR
in 1956. 2/ The author claims that these branches represeuh abaut two-fmhs

.

I/ Planovoye kho o 3, 1939, p. 153.
A "';. Iom'ff“_'ie chmp!aﬂiler&) SSSR 1 kapitalisticheskiye etregb Gosplnnizdat,

Moscow, 1939, B. T7.
2/ Sotsislisticheskiy trud, No 1, 1959, pp. 42-55.
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of total production workers and production vworker payrolls in the USSR,
According to Kats' comparisons, labor productivity in the USSR ranged from
17.1 percent of the US for margarine to 147.4 percent for bread and bakery
products, the average being 45.4 percent when weighted by USSR payrolls and
¥7.9 percent vhen veighted by USSR employment. Although the semple covered
awidsv&rietyofindnstriea, allbutonepromctofﬂn_mchinebuﬂding
industry vas omitted, as were non-ferrous metallurgy, electrie power and most
of the chemicals mmu-y To adjust Soviet employment dsta to the US defini-
tion of production vbrkers, Kats added apprentices, guards, and junior service
persomel to wage workers (zebochiye) for the USSR, In & later peper, Kats
reported (with no O.etails) his findings that physical output per production
wrmmasbmcmormmmmmmmmlmwha-wmm
of the US in 1956. 1/ R
Several other Soviet investigttions of comparative labor productivity in

,parhimﬂarindum:lesmep\mmmmlﬁ9andl960. Moct‘thestudiee .
perbe.mtothemchinebuimmgindustry Intheﬂrstofthesetheauthors
canputed measures ofmdmtiﬁtymspecializedmchjmtoolplanbs in the
mmlgsammmmmemlmemtmusmm&y mmhors
foundSovietoutputperpmdmtionworkartobeGO.s pmentofthethmpﬁ.ed
in physieal units and 53.7 percent computed in “standard” wnits. The second
of the two studies compared relative levels of output and productivity in the
machinery end metalworking m&xsu'y 8s a vhole. 3/ Using value indicators

of some king, theauthomcmmaeathatsovietoutputmlgsamho-u
pementoftheusmthatoutpubpermmmtionmwmgoﬁmt

of the US., Finally without presenting methodological details, A. Aganbegyan
claims that Soviet labor productivity (mesumably output per pcroduction worker

Ekoncmicheeg_igg nauki, No 1, 1961, p. 132.
3___7 Vestuik statistiki, No 6, 1960, pp. 25-32.
Planovoye Eﬁ'o' 10Zyaystvo, No 8, 1960, pp. 81-01.
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in 1957) was 40 percent or less of the US level in mining (25 percent in

coal mining), logging, and the chemical industries; the levels vere 50-67

percent in machine building, metallurgy, light industry, and the food industry. 1/
Again, the reader of thege studies for particular industries is handicapped

by a lack of knmrledge of the data and the methodological detail underlying

the results. For example, although Kats' investigation appears to be a careful

for the US, I queation also whether such heterogensous product categories es
”metal-cutting ms.ch:l.ne tools,” "bread and bakery products, " and mféct:l ‘nery
products” should be compared in pxmical units (1.e., number of tools or tons)
Here, 1twouldseemneceasarytomowrorqualitydiffereneeainsomm

) cggm:ons Made bx us Economiste

in papers or tesﬂtimony presented before Committees of the US congress‘.' Two of
these studies were made by US Government econcaists. The earlier study found
thatbothpmductionandmivitymthe&ﬁetmi.on in 1955 were about
one-tmraofthem._/ Tbelateronefo\mdthatthelmlofmductionin
the USSR in 1958 wes about two-fifths of the US, and the level of labor pro-
ductivity was about one-third. 3/ Unfortunately, these two estimates pregent
uswiththesameproblmasdothosemaﬂebyﬂovieteconanista -that 1s,

’ the authors tell us neither how the figures were obta.ined nor even vhat they
mean, i.e., are the relatives in rubles or dollars or 4o they represent
geametric means? The authoa' of the third of these studiee, G. Varren Nutter,

1/ Sotsialistichesk trud, No 4, 1959, p- 15.

2/ US Congress, Joint Econamic Comittee, Soviet Economic Growth: son
with the United States, (85th Congress, lst Bession), Washington, i957, P %
3/ G Congress, E.;ings Before the Joint Economic Committee LSC £

United States and Soviet Economies, (86th Congress, let Session ». K8
» Pe. ,
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concludes that Soviet output was 22.7 percent of the US in 1955 and that
productivity was 20.7 percent. 1/ These are value measures of some kind,
but just what kind remains obscure. Ntrlrber'.s estimates also raise serious
questions of comparability, because his measures clearly omit military pro-
duction and a substantial part of machinery on the Soviet side, but include
them for the US, Americen economists have taken Nutter to task on the matter
of comparability. 2/ |

The Us Bnreau of the Census has recently canpleted several comparative |
productivity mvesugauons in the logging, eutomobile, and mineral fuels
industries. The authors of these studies made numerous adjustments in both
production and employment data for the two countries in an effort to cbtain
ccmparability. The data andmethodologies are gpelled out in detail in the
published studies. For logsing the averege physieal ou‘l:put per production
- worker manday in the USSR in 1956 vas found to be 18 percent of the us. 3/
For the automobile industry the gross value of output per production worker
mthevsmmwssmshomtobesapeme(mmamaolma) of that
oftuemmlgsh._/ rbrtheumlmxstndustnea Demitri Shimkin
obtained the following pmodnctivity ratios measured in standard fuel equiva-
lents per person employed for the US in 195% and the USSR in 1955: coal and
lignite extraction - 19 percent;”coke"' 34 percent; oil end gas extraction -
19 percent; and oil and gas refin:l.ng 36 percent. 5/ Shimkin's study, vhich
also obtained productivity ratios for 1939-ho tneludes some interesting materials
m, Joint Economic Ocmittee, isong of the United States and
Soviet Economies, Joint Committes Print, (068 Gongeense Tob Bommiayitates and
_gjs 91,"1’;?1;;;63;1&1612 and Phyllis A. Wallace, "Industrial Growth 4in the Soviet
Union: Comment," American Economic Review, September 1959, pp. 687-95.

IB Bureau of the Census y International Population Reports, Series P-05,

» September 1959, p. g3.
l_&/ Us Bureau of the Census, Internstional Population Reports, Series P-95,
No 53, June 1959, p. 109,
S/ US Bureau of the Census s Internationmal Population Reports, Series P-95,
No __ (forthcoming).

- 11 -




that illustrate the problems involved in the choice of weights. Experimenting
with employment and price weights for both countries, he found that Soviet
output of mineral fuels in 1955 ranged from 22 percent to 75 percent of the
US in 195k, depending on the weights. Be elected to use an unveighted
average (32 percent). |
To illustrate the difficult problems faced by Westem scholars in comparing

US~USSR pmdncuvity, I have attempted a few eomparisons, which are shown in
Appendix Tables 1-4, Productivity is measured by physical output per production
worker in 1956 for both countries. The resulting ratios are generally lower
than those obtained by Ka.te, whose comperisons, however, were for the US in
l95handthevssnin1956 Insmecaseathereasonsforthedifferencesare
clear; in others they are not. We may exemine the canparisons by reference
to the m&jor methodo]ngica.l problems posed at the outset. F:I.ret, with respect
to the nature of the sample, the ccmparieons cover 26 branches of industry
: employing 26 percent of all production workers in the US and 35 percent of
this totel in the USSR, 1/ The semple mlndcaeveryproductmeaswable in
plvsical units for which reasomb].y eomparahle output and euployment date
could be ‘found for the two countries. " A majJor restriction on the size of
the sample was the absence of employment data for the USSR. lack of data
also prevented allowance for differences in coverage and specialization
ratios for individual branches of industry in both countries. No account had
t0 be taken of unique products, because the sample is limited to relatively
simple, homogeneous and mass-produced goods. Thus, the sample leaves out
uearly all the metalworkmg and chemicals industries, vhere unique products
ebound. I. exeluded such categoriee as "bread end bakery products” and

1/ These proportions are based on "industry-section” date for the USSR and On
US data adjusted to the Soviet definition of industry and to the "industry-section"
employment concept.
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"confectionery products” becsuse of the great diversity of product-mix and |
the lack of the dsta with which to allow for this.

Concerning adjustments for quality, I could make only e few with the time
and resources available. To allow for the fact that US fabrics are considerably
vider than Soviet fabrics, I measured textile oubpute in square meters rather
then in linear meters, an adjustment which may sccount in large part for the
diffe:ences betweén Kats' 'and my ratios. The output of crude petroleum and
natural gas 1s Sensured in standard fuel equivalents. Although adjustments for

: @uality sbould also be made for other branches, they camnot eestly be mede with
| availsble data. Rubber footwear is a case in point. A considerable part of
rubber footwear output in the US consists of tennis shoes snd eneskers, the

1sbor requirements for which are lower than those for rubber boots or galoshes.
The output of tennis shoesandmakersappamt]wismhmllerréhtiva
vtothetotalinthemSRthanmthells,bu'bwedonotknowbyhowmuch.
Having sketchedafewoftheproblems ofeompu&ngrmdncts, I now twrn
to the comparison of employment. Becsuse the USSR does not publish-a detailed
meakdomofinﬂmtrmemploymnt theenploymentdatafor:lkoftheas
branches shown in Table 3 had to be derived from Kats' productivity estimates
a.nd official production dats from statistical handbooks I may have erred in
matching these: data, if so, I wish to be set etra:lght Presmably, Xaks used
"lgbor section” Jdata, which onmit employment in cooperatives » :ln small-scale
eatablislmenta end in industrial activities classiﬁed, dn non-:l.ndnstrial

branches, e.g., in consiruction. I used the more comprebensive "industry-'
section” date for the 12 branches for which independent calculations could
be made. In same cases the employment data clearly do not correspond exactly
to the product date. Thus the employment figures for peper and peperboard
include paper products in both countries; data for paper products alone are
not available for the USSR,

_ _ .




The most importent difference between the definition of "production
worker” in the two countries is the inelusion of Junior service personnel,
guards, and apprentices in US statisties and their omission in Soviet stetistics.
Both Kats end I sdjusted Soviet data for this difference. If dsta had permitted,
I should also have allowed for the fact that Soviet engineering-technical
workerswhommkingfomenorareen@gedinmdmtdzvelomtare
clessified as production workers in the US., RNeither Kats nor I made ellowance
for the difference in procedures for measuring employment in the two countries. 1/
The Bureau of Labor Statistics ennual employment Gata, which I used in most
cases, are based on the monthly average mmber of persons who worked or were
paid in any part of the pay period ending nearest the 15th of the month.
Boviet ennual employment data are based on the mean of the monthly averages
of daily counts of personnel eerried on estabushmnt rolls, including those
on leave foravarietyof reasons. This difference mmeasnrmntproee&ms
Probebly does mot significantly affect the comparability of the data, perticularly
mwm,mmwféfthemwmmméormdm« ‘
verious kinds in Americen infustry. There ere other less fmportant differemces
mmploymtconeeptamdmasumtpmeedmsbetthtwwmm“,
butavaﬂabledatawinnotpemitadaustnentforthematthelevelofindividual
branches of industry.

Eext, we may consider the matter of weights. Kats used Soviet employment
and wage bills as weights. Because thege Soviet wage bills are not available,
my comparisons could be weighted directly only by employment in boti: ‘ebuntries. |
Aversge output per production worker in the USSR is shown to be 28 percent of
the US ocutput using Soviet weights and 30 perceant using US weights; the
unveighted average is 31 percent. Availsble data would have permitted me to

1/ For coal and iron ore mining, Kats reduced Soviet employment figures by
12 percent for comparison with Bureau of Minesg' data for the US.
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combine the 26 product groups into 12 or 13 major branches end to weight them
with total production workers, total employment, or total wage bills for

both countries. Regrettably, my sample is not sufficiently representative
to warrant that kind of aggregation.

Finally with respect to the methodological problems 1nvo].véd in extrepola-
tion of these findings concerning levels, I also made some comparisons for 10
of the 26 branches in 1940 and 1950 (Tsble 4). The estimates for 1940 and 1950
were constructed by using production and employment data defined and measured
utheammasmtheestmateaforlsiﬁsmm‘hle 3. The
prodmtivity ratios for 19ho agree falrly wen vith those obtained by Galenson
for pre-wer years. 1/

The foregoing diecuseion tonetms on a few of the many parple:dng problens
involved. in making pmductivity compariaons for Mﬁdnal mms of industry.
'mmm&rofmmerﬁncmidaommmmeImon
a more aggregative level - that of obta:lnms ccmparable megswres of employment
mmamtryasawhom. Aewmveuen,bothmmdmmets |
_ haveuseaamiet;yofeatmaeesorthanmive muofmmslenplny
ment :[nthemcomtries. Obtainingemperabmwmouttobeamncated
task, hovever, end only tbe main consideratione can be Mehed here. Unfoubtedly
the most critical problem 13 0 eﬁandardize the employment dsta for difference
in the def:luition of "indnstry Beeause the data needed to adJust Boviet
emploment data to the US definition are not availeble, the Westem econcm:lst
muattrytoe.ddustlﬁdatatoconfombosmetdefmtionsofscopeand
coverage. 2/ To accomplish this, using Bureau of Labor Statistics aata, we
nust add employment in at least the fol].oﬁng aetivities to thetotal in manu-

nson, labor Pmdmtivi_g 1n Baviet and mnerican Indusuz, Bew !ork,

1%5 s P 2‘10
2/ If the employment date are adjusted in this manner, comparable adjustments
also need to be made in the product data. The Federal Reserve Board's industrial
production index covers only msnufacturing, mining, and electric and gas utilities.
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facturing, mining, end gas and electrie utilities (tl_m groups usually used
In US-USSR comparisons): cleaning and dyeing, fluid milk, fishing, refrigerated
warehousiné and storing, food lockers, railroad shops of railroad lines, auto
service and repair shops, motor vehicle repair by dealers and gasoline stations,
other repair services of various kinds, water supply, and industrial activities
carried on by government enterprises. All of these activities are included
within the scope of "industry” in the USSR end not in the US. ' "We must deduct
employment in the following aetivitiea vhich would be classified as "industriel”
mtmmbutmtmthem: blishing; drillingandexplomtionvorks medi- -
| calande&:eationalservicea in industry; cafeterias operated by industrial
plants; and foree account ccnstmction work. We also have to subtract rrem
the US dafa a part of central administra.tion offiee employment, vhich would
be al.‘l.oeated to administration under Soviet class:lﬁcation procedures. Another
deductionought to be made toe.ll.owforthe double cmmtingofmﬂ.tiple Job-
holders mmmtuues. Finally, sincemsdataeomon],vvageandea]m-y
workers, eatimatesofthen\mberofpmprietorshawtobeaﬂdedtomdata
2 order o obteln campersbility vith the USSR, o

The USSR comp:u.es mdush-ia:l. employment statistics on two different bases,
termed "mmmu-y-section" statistics and "labor-section" statistics. The former
are the more comprehensive, becauae (1) they include e!mlovmenf. in nany ana.ll
seale mdumm establish!mnts not covered in the latter, (2) thsy include

" employment m indnstrial activities carried on by establishments vhose major

activity is c]assified a8 non-industrial (e.g., a brickmaking pla.nt of a State
farm), and (3) they inelude all employment in industrisl cooperatives and in
subsidia.ry industrial enterprises of collective farms. However, the USSR
"industry-section" ctatistics cover only wage workers and their equivalents in
industrial cooperatives and on coliective farms. '
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Which of these two employment concepts shbuld be used in comparisons
with the US? I am inclined to favor the "industry-section” concept, because
it is more comprehensive and therefore would include types of employment
that also would be included in the adjusted US industrial employment statistics.
Unforimnatehr these data have not been published in deteil since 1933 and only
as an aggregate for 1935. In the postwar statistical hendbooks only percentage
distributions of employment by branch of industry have been presented for
selected years, up to and ineluding 1956. Since then only percentage distribu-
eimdftotumaustrmwplomnthymbmsm shown in the handbooks
on the national econamy. Therefore, one has to compute "industry-section®
employment estimtes from published "labor-section" statistics and other data.
If"labor-section"dataareusedtocmpareuththem, oneat]aastow
toaddauploymentinmdumialcoopemtivesandalsoindependentarums
to these statistics. ; |

In conclusion, I should 11ke to give a few figures showing the USSR/US
anplbymentratioathatare&tamedformo, 1950, 1956, and 1958 when US
data ere edjusted for comparebility (as described ‘above) with both "industry-
section" and "labor section” statistics for the USSR, 1/ Also I shall give
| the ratios that ere obtained by simply couparing USSR figures for workers and
employees in mtilxstxv vith US figures for total employment in mining, manu-
facturing and electric and gas utilities, as is ecmmonly done. By all three
measures the ratios for 19%0, 1950, and 1956 differ greatly from those for

1/ The sources and methodology underlying these estimates are deseribed in
detail in: Murray S. Weitzman, "Comparison of US and USSR Employment in
Industry,” US Bureau of the Cengus, International Population Reports, Series

P-%, No. ___ (forthecoming).
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1958. The higher ratios for 1958 reflect the sharp drop in industrial employ-
ment in the US in 1958, a recession year. |

Relative Ievels of Total Industrial Employment,
Us and USER; Selected Years 1940-58
(us=100)

Alternative A 90 | 17

Alternative B = 105 - 89 . 100 115

Alternative ¢ 15 99 11 125
Alternetive As -

08 ~= Bureau of Labor Btatistics data for total employment
in manufacturing, mining, and electric and gas utilities.

USER -- Workers and employees in mdustx"y' ( "1abor-section”
concept). -

Alternst.tve B:

Bureau of lebor Statistics data. adjusted to USSR *® -gection”
concept, including members of industrial cooperatives and
:!.ndependent artisa.ns.

Alterna.ti:re Ct

Bimeau of Iabor Statisties data adjusted to USSR ”udnatxw
section" concept, including inembers of industrial. coopera-
tives, employment in collective farm 1naus‘h.'y, and independent
artisans, _ _




Table 1

Fhysical Output per Production Worker
in Selected Industries
US and USSR, 1956

Coal

Coke

Crude Petroleum an
Natural Gas '
Petroleum Refining

Iron Ore

Pig Iron, Steel, Rolled Prod,

-Synthetic Rubber

Artificial Fiber

Rubber Footwear

Electric Power

Paper and Paperboard
Lumber and Logging

Cement

Brick

Lime and Gypsum

Cotton Fabrics

Silk and Synthetic Febrics

Woolen Fabrics

Footwear (Except Rubber)

Beer

Suger

Flour

Mesat

Dairy Products

Margarine

Motor Vehicles

Units

Output per Worker

Metric Tons
Metric Tons
Metric Tons of

Std. Fuel Bquiv.

Metric Tons
Metric Tons
Metric Tons
Metric Tons
Metric Tons
Pairs

1,000 KWH
Metric Tons
Cubic Meters
Metric Tons
1,000 Pieces
Metric Tons
Square Meters

" Square Meters
Square Meters A

Pairs

Decaliters
Metric Tons
Metric Tons
Metric Tons
Metric Tons
Metric Tons

‘Vehicles

Us

2,036
2,314

5,414
2,886
3,271
480.6
156.7
15.0
5,051
3,118.4
61.6
908.6
1,530
255.0
1,077
24,838
22.: =T
4,317
2,672
20,196
86.4
503.5
50.1
391.3
337.8
10.67

USSR

koo
793

1,089
1,049 -
1,101
211.9
19.
206
3,756
582.5
21.8
226,
527.8
67.7
260.8.

25798 h

6,164

1,815
1,046
7,077
33.9
251.4
19.4
115.5
56.95
2.29

,4‘27

Ratio
{ US=100 2

20
34

20
36
34
Lh
12
17
4
19
35
25
3%
27
24
23

41
3
35
39
50
39
30
17
21

Sources: Tables 2 and 3.




Table 2

Output per Production Worker
in Selected Industries s

Us, 1956
_ o ‘ : Output per -~ ~
IOCT. ‘ ' Qutput Production . .- Produetion
o - ‘ : Workers ' Worker
Branch of Industry level " Units 20005 T level Units
* Coal . 479,696 1,000 M.T. &/ = 235.6 2,036  M.?P.
- Coke g 67,570 1, 000 u.T, T 29.2 2,31u M.T. .
. Crude PEtroleum and = : o : o
Natural Gas 848,376 1,000 M.T. Y 158.7 5.1k WT. p/
-Petroleum Refining . - ‘378.100. 1,000 M.T. 131.0 . 2.886  M.T.
- . Iron Ore - . 99, 448 1,000 M.T. .. 30.4 3,271 M.T.
| Pig Iron, Steel, Rolled Prod, 255,981 1,ooo M.T. . 532.6 480.6 M.T. |
. Synthetic Rubber - 1,097 1,000 M.T. 7.0 156.7 M.T.
Artificiel Fiber T46.0 1,000 M.T. 9.6 - 15.0 mr.
Rubber Footwear: ' 100,007 1,000 Pairs 19.8 . 5,051 Pairs
Electric Power . 684,804 Mil, XwH 219.6 - 3,118.4 000 KWE
Paper and Paperboard , 28,523 © 1,000 M.T. 463.4 - 61.6 M.7T.
Lumber and Logging ‘ 4o8.4 Mi1. M3 bh9.5 908.6 M3
Cement .. 56,152 1,000 M.T. 36.7 1,530  M.T.
Brick - 8,085  Mil. Pieces 3.7 255.0 000 Piece
Lime and Gypsum 18,954 1,000 M.T. 17.6 1,077  M,T.
Cotton Fabrics 10,094  Mi1. M2 - h4o6.) 24,838 »
Silk and Synthetic I-b.brics 2,588  Mil. M2 11k.9 22,52 MR
Woolen Febrics - . k60 - M1 MR 105.1 4,317 M2
Footwear (Ex. Rubber) 591.8 Mil. Pairs 221.5 - 2,672 Pairs
" Beer - - 1,064  Mil. Decal. 52,7 20,196 Decal.
Sugar 2,280 1,000 M.T. . 26.h 86.4 M.T.
Flour - 10,422 1,000 M.T. - 20.7 503.5 M.T..
Meat : : 13,470 1,000 M.T. 268.8 50,1 M.T.
Dairy Products , 28.2 Hil. M.T. e/ - 72.1 391.3 M.7.
Margarine : 621.6 1,000 M.T. 1.84 337.8 M.T.
Motor Vehicles - 6,920,600  Vehicles 648.5 10.67 Vehicles

&/ M.T. - metric tons.
b/ In stendard fuel equiva.lenta.
¢/ Milk equivalent of manufactured dairy products.




Sources:
grorees

Output: All data from United Nations, @tatistical Yearbook 1959, except:

(1) Iron ore, paper and paperboard, lime and gypsum, silk and synthetic
fabrics, meat, and dairy products -- from Statistical Abstract of
the United States, 1958 and 1959. - ' ‘

(2) Artificiel fiber -- from Textile Organon, February 1957, p. 18.

(3) Lumber and logging -~ from United ﬂatibns, Yearbook of Forest Product

(4) Steel -- from United Netions, Btatistical Yearbook, 1959 and Statistical -
1

Abstract of the United Btates, 959.
(5) Petroleum refining -- 0.E.E.C., Industrial Btatistics, 1900-59, Peris,

1960, P 67-

(6) Rubber footwesr -- US Census of Mamufactures 1954. Extrapolated to
1956 on the basis of the change in employment, 19%;—.56.
Employment: All data from US Buresu of Labor Statistics, Employment end
. EBarnings, Vol. 6, No 11 May 1960, except: LT

(1) Coke -~ estimated from date in the US Census _Oof Manufactures, 1954 and’ .
Statistical Abstract of the United States, 1950, |

(2) Synthetic rubber, artificial fiber, lime and gypsum, brick, cotton -
fabrics, silk and synthetic fabrics, woolen fabrics, beer and flour --

from Annual Survey of Manufactures, 1956. o
(3) Margarine - from US Census of Manufactures, 195k.

(4) Crude petroleum and natural gas ~- Bureau of Labor Statistics figure
for production workers in "Crude Petroleum and Natural Gas Production,"
less an estimated number engaged in well drilling and rig building.
See Demitri B. Shimkin, The Soviet Mineral Fuels Industries, 1927/28-1958,
US Bureau of the Census (to be published in International Population

Reports, Series P-95), p. 52.




Teble 3

Output per Production Worker
in Selected Industries,

USSR, 1956
Output per
Output Production Production
workers Worker
Branch of Industry level Units (000) Level Units
Coal L29,174 1,000 M.T. &/ 1,073.4 koo M.T,
Coke 46,600 1,000 M.T. 58.8 - 793 M.T.
Crude Petroleum and )

Natural Gas 13%,323 1,000 M.T. b/ 123.k 1,089 M.T. b/
Petroleum Refining 75,200 1,000 M.T. .7 1,049 . M.T.
Iron Ore - : 78,079 1,000 M.T, 70.9 1,101 M.T.
Pig Iron, Steel, Rolled Prod. 122,285 1,000 M.T. 577.0 211.9 M.T.
Synthetic Rubber N.A. \ 19.4 M.T.
Artificial Fibver 128.9 1,000 M.T. k9.7 2.6 M.T.
Rubber Footwear. '1k5,000 1,000 Pairs 38.6 3,756 Pairs
Electric Power 179,453 Mil. KWE 308.1 582.5 000 KWH
Paper and Paperboard 2,581 1,000 M.T. 118.5 21.8 M, T. .
Lumber and Logging k27,5  Mmi1. M3 *1,886.L 226.6 M3
Cement 24,858 1,000 M.T. hr.1 527.8 M.T.
Brick 21,566 Mil. Pieces 318.6 67.7 000 Piece
.Lime and Gypsum 13,455 1,000 M.T. 51.6 260.8 M.T.
Cotton Fabrics ok, Mil. M2 753.0 5,798 - M

- 8ilk and Synthetic Fabrics 617 Mil, M2 100.1 . 6,164 MR
Woolen Fabrics 34 Mil. M2 187.9 1,815 M2 -
Footwear (Ex. Rubber) 311.2 Mil. Pairs 297.5 1,046 Pairs
Beer : 180.7 = Mil. Decal. 25.5 7,077 Decal.
Sugar b, 71k 1,000 M.T. 139.0 33.9 M.Ts

. Flour 32,000 1,000 M.T. 127.3 251.4 M.T.
Meat 2,671 1,000 M.T. 137.5 19,4 M.T.
Dairy Products 17.3 Mil. M.T. ¢/ . 1k9.8 115.5 M.T.
Margarine 437 1,000 M.T. 7.7 56.95 - M.T.
Motor Vehicles k6h,632 . vehicles 203.3 2.29" Vehicles

?

a/ M.;T. - metric tons. .

b/ In stendard fuel equivslents.
¢/ Milk equivalent of manufactured dairy products.




Sources:
RLLEES

Output: All data from Narodnoye khozyaystvo SSSR v 1959 godu except:

(1) Petroleum refining -- Demitri B. Shimkin, The Soviet Mineral Fuels
Industries, 1927/28-1958, US Bureau of the Census, (to be published
in International Populetion Reports, Series P-95), p. 112.

(2) Coke -- Barodnoye khozyaystvo SSSR v 1958 godu.

(3) Dairy products -- V. P. Zotov, Pishchevaya promyshlennost' sovetskogo
soyuza, p. 161.

loyment: All data derived from officially reported output data and outvut
per worker given by A. Kats, Sotsialisticheskiy trud no 1, 1959, p. 46.
except: ' ; '

(l) Coal, toke, petroleum refining, iron ore, steel, electric power, and lumber

- and logging -~ from Murray S. Weitzman and Andrew Elias, The Magnitude and

Distribution of Civilien loyment in the USSR: 1928-59, US Bureau of the
Census, International Population Reports, Series P-95, no 57, pp. T1-72, Th..

(2) Crude petroleum -- Figure for 1955 taken from Demitri B. Shimkin, The Soviet
Mineral Fuels Industries, 1927/28-1 8, p. 103 and extended to 1956 with
data in Murray 8. Weitzman and Andrew Elias, op. cit., p. Th.

(3) Paper and paperboard -- Figure for 1955 taken from Murray S. Weitzman
and Andrev Elias, op. cit., p. 72 and extended to 1956 with production

and productivity date in Narodnoye khozyaystvo SSSR v 1958 godu, p. 139
and Narodnoye khozyaystvo SSSR v _1959 godu, p. 154,
(&) Cement -- Estimated from production and productivity data in Narodno

khog tvo 8SSR v 1 30du, p. 259 and Z. I. Loginov, Isementnaya
promyshlennost' SSSR 1 Perspektiviy yeye razvitiya, p. 11,

.(5) Sugar (figure for 1955) -- from V. P. Zotov, Pishchevaya promyshlennost®
sovetskogo soyuza p. 57.

(6) Motor vehicles -- from Barney K. Schwalberg, Manpower Utilization in the
Soviet Automobile Industr » US Bureau of the Census, International
Population Reports, Series P-95, no 53, p. 31. His estimate for 1955
extrapolated to 1956 at average annual numerical increase for 1950-55.

(7) For coal, coke, crude petroleum and natural gas, petroleum refining,
iron ore, steel, paper, lumber and logging, electric power, cement,
motor vehicles, and sugar -~ an estimate of the number of apprentices,
guards, and. junior service personnel (MOP) was added to the number of
workers (rebochiye) obtained as indicated above. These estimates were
based on dets in V. YeoKbmarov, Ekonomichesgkiye osno otovki

spetsialistov 4l narodnogo khozyaystva, p. 70 and Demitri B. Shimkin,

Notes on the Industrial Labor Force of the Soviet Uniorn, US Bureau of
the Census, Foreign Manpower Research Office, July 1956 (ditto).




Table 4

Percent Change in Output per Production
Worker 1940-56, and Levels of Productivity
1940, 1950 and 1956

US and USSR
USSR
Percent Change in Output per Production Worker Level of Productivity
~US . USSR (Us=100)
1940-56 1950-56 1940-56 1950-56 1940 1950 1956
Coal 118 65 32 31 33 - 25 20
Coke .26 .20 33 . 2 32 32 34
. Iron Ore , b 5 25 -39 . 28 26 3k
Pig Iron, Steel, , .
Rolled Prod. 51 19 57 by k2 - 36 bl
' Electric Power 23 79 78 55 36 22 19
Lumber and Logging - =-. 25 .- 22 : 26 25
Paper and Paper- o ) .
board 30 15 28 48 36 27 35
Cement 58 33 152 9T 21 23 34
Motor Vehicles 10 -7 55 -2 15 20 21
Footwear (Ex. Rubber) L5 - 5 - Sk 39
Sources:
US

OQutput_Indexes -- All output data from Statistical Abstract of the United States,
1958 and 1959 and Historical Statistiqg_pf the United States except:

(1) Logging -- UN, FAO, European Timber Statistics 1913-50, Table P-2; and UN;, FAQ,
Yearbook of Forest Product Sta.tistiesz 1958, pp. 36-37-
(2) Motor Vehicles =- Automotive Industries, Vol. 122, no 6, March 15, 1960, p. 79.
(3) Footwear -- National Shoe Manufactures’ Association, Facts and Figures for
~ Footwear, 1958, p. 17. :

Employment Indexes -- All employment date are published and unpublished estimates of
the Bureau of Labor Statistics except those for coke, which are from the Bureau of Mines.
Published data are from Statistical Abstract of the United States, 1958 and BIS, Employment
and Earnings, Vol. 6, no 11, May 1960. :

Output Indexes -~ All output data from Narodnoye khozyaystvo SSSR v 1958 godu and
Narodnoye khozyaystvo SSER v 1959 godu.

Employment Indexes -- Production worker estimates are published and unpublished
estimates of the Foreign Manpower Research Office. Estimates of the number of wage
workers (rabochizg) are set forth principally in Murray S. Weitzman and Andrew Eliss,

The Magnitude and Distribution of Civilien Employment in the USSR, 1928-~59. US Buresu of
the Census, Internationsl Population Reports, Series P-95, no 57, Tatle 7. Estimates of
the number of apprentices, junior service personnel, and guards, added to the estimates
for wage workers, are based on Narodnoye khozyaystvo SSSR v 1959 godu, p. 138 and

¥.Ye. Komarov, Ekonomicheskiye osnovy podgotovki spetsialistov dlya narodnogo khozyaystva,
Mescow, 1959, p. 70. '




