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Why did socialist economies fail?

The role of factor inputs reconsidered

Tamas Vonyd Alexander Kleir
Bocconi University University of Kent
ABSTRACT

We present new estimates for investment and new growth accounts for thiedistso
economies between 1950 and 1989. Government statistics reported distorted measures f
both the rate and trajectory of productivity growth in Czechosloydkimgary, and
Poland. Researchers have since benefited from revised output data but continued to use
official statistics on capital input, or estimated capital stock fromiaFfisvestment data.
Investmentevels and rates of capital accumulation were much lower ffieialdy claimed

and ovefreporting worsened over time. A setback in factor accumulation, both equipment
investment and labour input, contributed significantly to the socialist grewitinef of the

1980s.

Keywords:growth accounting, capital accumulatj&ocialism, Eastern Europe
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The relative economic decline of Eastern Europe after 1945 has been linkedutidnatifailure. The
inefficiency of central planning compared to the market economy is stabbleshed both theoretically
and empiricallyt Socialism it has been argued, was relatively successful in mobilizemurees but
stifled innovation and entrepreneurship. Planned economies thus achieved aateaigiroductivity
performance in the era of mass production, but could not adapt to the meaniseof flexible
production technology’, which contributed to their collapse in the 198by maintained high labour
participation and invested heavily in physical capitalveeteinefficient compared to western market
economies in their use of production factors andmnimegliate inputs.

We do not refute that the planned economy was inefficient, but the above chaateteakthe
socialist growth experiencequires revisionAs the literature review will showhe majority of existing
growth accountslemonstrated pradtivity failure in socialist economiedNe consider these results
biased by the inconsistent use of data on output and factor inputs. Reseaubétsdfrom revised
data on national income that yielded more modest growth rates thaigavieanment stesticsimplied,
but they continued to use official data on capital formation. Under central planmmviegtment statistics
are difficult to trust. We show thabcialist economies invested considerably less in physical capital
than previously claimed. Likewise, employment statistics overdtaegtowth of labour input as
average work hours declined over time. We suggest a greater role éorifgetts and a smaller one
for productivity in the relative decline of Eastern Eurddeving beyondTotal Facto Productivity
(TFP), we demonstrate an accumulation failure during the last decade of comm@wisfindings
imply fundamental differences between the growth experience of small socialisiepant what we
know from the accounts of the Soviet econawgrthe same period.

We reconstruct investment series for the aggregate economy in Czechoslovakjay Hand
Poland from 1950 to 198hd derive capital accumulation from these estimates. We adjust employment
for changes in average work hours and atlopal attainment. We then use thesevdata on factor
inputs to establish new growth accounts. Weighted input growth in all threeiesurggan to slow
down in the 1960s and in Hungary and Poland turned negative after 1980. Labour-produotixity gr
remained respectable until the fall of communism, even though strucharade had an adverse effect
on productivity during the 1980s. Average ratesIBP growth fell considerablyafter the postwar
golden age. Howevetheir continued declinafter 1980was much less dramatic. All three economies
ran out of steam not so much because of diminishing rates of productoxtthgout mainly because
of inadequate factor accumulation.

Technological inefficienciesontributed tathis growth retardation, bdibcusing only on tha
paints an incomplete picturExternal shocks affectingoththe supply of imports and public spending
on investment projectplayed a very important role, too. &hinvokedausterity policies that ignited

1For a general summary see Eichengr&emopean economyhapters 5 and 10.
2 Broadberry and Klein, ‘When and why’, p.37.
3 Bergson, ‘Comparative productivity’; Van Ark, ‘Convergence’.



public discontent and undermined the economic legitimacy of communism.stigho shockshit
Eastern Europe simultaneously. Firstly, rising oil prices made socialigstiies less competitive
because they applied enefigyensive technologies, while fuel imports became more expensive
Secondly, refinancing their external debt, which had expanded throughout the 1970s, evasstiypr

as western creditor nations raised interestsr&decombat inflation at home. Socialisivgrnments
responded by limihg imports and by reducing international borrowing. Consequently, even where
GDP continued to grow, domestic absorption stagnated or declined. Scarceessmre allocated to
consumption and social infrastructure to satisfy popular demands. Thus equipmenienvésicame
the victim of austerity. Insufficient machinery investment, in tuthwarted both technological
modernization and employment creation. Labour input declined fuvitteshorterofficial workweeks

and popular welfare measures that reduced female labour participation.

Our growth accounts bring the experience of East Central Eurtgsetad postwar golden age
closer to what the literature has described for developing regidowifod their flirtation with import
substituting industrialization. By contrast, it differerh what we know about the Soviet economy,
which was hampered lifiewasteful allocation of resourcésat theboom in hydrocarbonsobilised
The crisis of the 1980s iRastCentral Europe was not idiosyncratic and did not result from the
inefficiencies #tributed to the socialist system. This does not mean that tecivalog allocation
inefficiencies can be refuted; indeed there is plentiful evidence fioretkistence. But, they are not the
sole reason for the loss of momentum in economic growth after 1980; ifeuffector accumulation
was equally important, if not more.

After a brief literature review, we discuss the data and describe ourduokibp to estimate
investment and capital stogksection Il. Section Il reports our new estimatesnpares the imputed
investment ratios across countries, and contrasts these with data onrSE&utiopean economies. In
section IV, we reconstruct the aggregate growth accounts of Czechoslovakia, HamyRoland, and
discuss the role of structural clgge. Section V explaingé crisis of the 1980s, beforecsion VI
concludes.In the supplementary online material, Appendixdscribesthe sourceswe used to
reconstruct investmen®e report investment and capital stock by year in Appdhdird robustess

checks in AppendiXl.

I
The theory of socialist development reaches bacthedViarxian extended reproduction. Feldman
formalized this concepnd alongsidePreobrazhenskgtressed the role of the state in accumulating
resources for investmehPrimary socialist accumulation was used to justify state intervemtitae

developing nations, as‘firovided for lacking prerequisites’.

4 Feldman, ‘Theory’, p. 312PreobrazhenskyPrimary socialist accumulation’, pp. 23®.
5> Gerschenkrorfzconomic backwardnesBp. 359%60.



Even thoughrecentscholarshighasdownplayed the role of economic motives behirel Stalinist
industrialisatim prograni, Allen reinterpreted Soviet industrialization in the 1930s as ‘Feldman and
Preobrazhensky in actiorCentralized resource allocation with the simultaneous application of output
planning and soft budget constraints favoured heavy indUBayier, Nurkse haghosited thatcapital
accumulation in poor countries genedat@pid growth through the reallocation of inefficiently
employed farm labour into industry. High rates of investment yieldedfagith as long as this labour
surplus was not alorbed® Common to these interpretations is that they did not define the role of
technologyand did not specifically acknowledge the limits of extensive growth. Haasamongthe
first to introduce diminishing returns into the theory of socialist developmetit,the capacity to
absorb new capital limited by the supply of labdur.

The failure of socialist economies has been blamed on the neglect of tecraigloagcess and
inefficient investment? These factors were complemented by the high and growing material intensity
of production. State enterprises operating with soft budget constraintmimeditheir investment
allocationsand intermediate inputs regardless of the expected reflinis evolved into a shortage
economy, in which profit maximization was replaced by resource hunger that umeidipndductivity
and innovatiort! Shortages emerging from poor allocation are believed to have become maué\wdis
as planned economies modiged. Gey markets emerged to satisfy increasingly complex consumer
demands and to reallocate intermediate inpetsveen firmg? Input-output data indicated that, on
average, the material intensity of production was higher in socialistrisuthan inwestern market
economies and that this gap widened after thelitDs!?

Krugman articulated the dond@nt view on planned developmestiggesting that authoritarian
growthwasunsustainable in the longn* Early successhe arguedgame from ‘perspiratin’ (factor
accumulation), followed by an inevitable slowdown because of the lack pifratisn’ (innovation and
creative entrepreneurship). Krugman’s characterization of the East Asiatthgmiracles as the
product of neoclassical transition dynamics received support from qtigetrsearch, but has since
been convincingly refuted. Official statistiogerstatedapital accumulation; TFP contributetiongly

to the catching up of newly industrialized countries between 1960 and®1990.

6 See KontorovichiMilitary origins’.

7 Allen, ‘Capital accummulation’, pp.-Z6; Allen, Farm to factory ch. 89.

8 Nurske,Problems

9 Horvat, Towards a theoryMarxists economists saw capital accumulation as the main driver of denaiop
and focused on the capHalitput ratio, as in thelarrodDomar model, rather than joint factor productivity (see
Berend,Capital intensity.

10See the works of Kalecki in Osiatynski, Socialism

11 Kornai, ‘The Hungarian reforms’, pp. 140

2 Banerjee and Spagat, ‘Productivity paralysis’.

13 Gomulka and Rstowski, ‘International comparison’, pp. 421488.

¥ Krugman, ‘The myth’

15 Mankiw, ‘Growth of nations’; Young, ‘Tyranny of numbers’

16 Hsieh, ‘What explains’



By contrast, gtensive growtlremainedhe mainstrearmterpretation osocialist development.
Most research conducted on the USSR and Central Europe reported high productivityfgr the
1950s and, in some cases, the 1960s, followed by rapid deceleration. For the $owigtyecnost
studies found negative TFP growth during the late 1970s and 1980ada applied a frontier
production function to examine Eastern Europeamdfacturing performance between 1960 and 1985
and confirmed the declining rate of TFP growth, especially after #980.

This conventional story of progtivity failure is, at least in part, the product of statistical illusion.
Growth accounts deriveghtirelyfrom official statisticson both output and factor inmguggested no
such failure; instead constant or increasing rates of TBRtigruntil the arly 1980s'° Signs of a
productivity meltdown emerged from subsequent research that benefitedefrigatnational income
data but that continued to use official statisticsapial accumulation or estimated capital stock from
inflated official investment data. New crossountry evidence has only made good on these
shortcomings in part. The last version of Benn World Table§PWT) to include all socialist countries
reported investment ratios of almost or above thirty per cent acrossrEastopahroughouthe 1970s
and 1980%° Recent updates of the PWT suggest dramatically lower investatestfor some of the
former socialist countries, thanks to the introduction of post-1990 benchmarks basedeairpneek,
but still report high rates of capliccumulation and zero, or even negative, TFP growth for the #980s.

We demonstrate thain addition to productivityfactor inputs played a prominent roie the
relative decline of socialist economies. Rather than recording modest gedeshdespiteery high
levels of investment, Central European countries fell behind, in lamgebecause they invested much
smaller proportions of their national income in productive capitalfdstar growing market economies,
especially in Southern Europe. This finding differs fundamenfatlyn what we know about the
retardation of the Soviet economy over the same period.

I
Socialist national accounts must be treated with suspiBlataon physicalunits of productiorare
considered comparatively trustworthy. Eastern European scholars often usedesisares as proxy
for economic growth and the standard of livid@y contrast, national inconsatisticswere distorted
by unrealistic producer prices, incorrect weighting of sectoral output, aoorogaiate indexaumber

methods Independent western research has established alternative estimates theeslystem of

17 Balassa and Bertrand, ‘Growth performance’; Bergson, ‘Comparativeqtivitit, Easterly and ischer,
‘Soviet economic decline’; Ofer, ‘Soviet economic growth’; Ritschkekeise’; SleiferPlanning aheagVan
Ark, ‘Convergence’

8 Brada, ‘Technologicaprogress’, pp. 4343.

90n the East German economy, see Ritschl, ‘Exercise’, table 16.1,.@B8@rechoslovak and Polish
industry, see Rusek, ‘Industrial growth’, and Kemme, ‘Prodilgtirespectively.

20 Heston et al.Penn World Tables

2 Feenstra et al., ‘The next generation’

22 Brody, ‘MeasuringGDP’; Ehrlich, ‘Contest’

23 On the methodologyfsocialist national accounts, see Horvat, ‘Conceptual background’ aed, Kaisrvey'.



National Accounts. They used official data only on physical output tdroohsime series that they
linked to independently established benchmarks, which aggregated outputdoyusetd factocost
weights?* The Research Project on National Income in East Central Eurcgpéed out the most
substantial work. It reportedNPfor several countries including Czechoslovakia, Hungary, and Poland,
which have been widely used in empirical researchraniinthe main source of the Maddison data
for the period 19519892° The same working papers provide evidence on GNP by sectdgiof of
product?®

We obtain employment data from official publicatidhdn the absence of comprehensive
government statistics on labour hours outside industry, we follow acahanethod to adjust total
employment for changes in average work hoursvdfassume thahe number of extra hours that
employees were required to work did not change dramatically over time fahéhe economy as a
whole, the official workweek is a good indication of actual work hours. Wedreaa figures on total
hoursworked in Hungary after 1980, which confirm the accuracy of our appréaeigisiation on the
official workweek and its implementation are well documented. In additiorCZechoslovakia and
Poland, we assume that in 1989 at least five per cent of contrastwere lost due to the extensive
strikes. To adjust labour input for returns to education, we use theguest Barre_ee data on average
years of schoolinfpr the adult workingage populatiort®

For investment and capital stock, we generate nata thatwe consider more reliable than
official statistics or scholarly estimates built on them. Sociakgstment dataufferedfrom numerous
distortiors. Under fixed prices and allocations, capgabds suppliersouldincrease value added by
degradhg quality, either by changing product specifications or by shiftirigss valuable inputs. Prices
for new machines were inflated by unsubstantiated claims of major productiimmovConcealed
inflation in the investment statistics was discussed in the Soviet céhBuxt,. goss capital formation
was also magnified by additional items, such as the training of personri] @& inventories, which
were fabricated in order for the main components of national accountgdb.r@overnmeraccounts
wereoften internally inconsistent, for instance when the sum of constructionatdmary investment
did not even approximate the value of gross fixed capital formation in the nati@oaingc Past

investment data were frequently revised, especially fat960s and for Poland, in order for the current

240n the construction of the benchmarks, see Alton eBttistics and Alton et al.The structure

25 See MaddisonWorld economypp. 46971.

26 Alton, ‘Economic structure’; Alton et alChechoslovakigAlton et al.,Economic growthAlton et al.,East
European GNPCzrijak, Hungarian GNP HolesovskyCzechoslovakia_azarcik,Czechoslovak

2 Employment statistics are generally considered unceetsial. See Adam, ‘Employment policies’.

28 SeeThe Conference Board Total Economy Database
(http://www.conferenceboard.org/data/economydatahase/

29See Barro and Lee, ‘New datasetd data available attp://barrolee.conm/

30 Nove, ‘Note on growth’; Wiles, ‘Soviet consumption’; Bergson, ‘i8oveal investment’; Kontorovich,
‘Inflation’
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rate ofcapital formation to appear higher relative to earlier periods. The sources of tuesisiencies
are difficult, often impossible, to identify.

Investment statistics appeared consisdétitetime with capital stock levelbecausgovernment
figures overstated capital depreciatiamot only gross investment-or Hungary,the statistical
yearbooks reported total depreciatiordsget type frorh985 onward. These values imply depreciation
rates d approximatelylO per cent for equipmenwhichare much higher than whagsearchers applied
pre-1960and almost as high aghat theyassumed for the period 198000for Spain® Given that
socialist economies exteed the service lives oboth machineryand transport equipment, these
depreciation rates are implausilfitate enterprises seem to have made excessive use oidh&inae
to write off depreciad assetswhich may have helped them overstate their needs for capital
replacement and thus their claim for investment funds.

We determine capital stock with the perpetnakentory method developed by economists and

social accountants to build up stocks of capital from flows of investthent.

Ky = ;m — &)1 [1]

Following this approach, the stock of fixed capital in a given year es@gcording to the value

of new investments made in that year and the depreciation of the existing stoc
Ke=1-80)K 1+ [ [2]

The capital stock (K) in yediis derived from the stock of the ydat by adding investment (I),
more precisely gross fixed capital formation, and subtracting talgpaeciation. The same method
can be applied to estimate past capital stock from more recent levels witipeetize calculatiof?

The exact formula in equation (2) measures the capital stock at the endtof year
§=R/T [3]

The depreciation raiis assetspecificand inversely related to the service life of the asset, with
parameteR (declining balance) anf the average service litgpical for the type of asset. R equals
one, then depreciation &ithmetic This pattern is typical fobuildings andstructures Geometric
depreciation, wheR equals two, is more suitable for estimating the stock of machinery and equipment.
Empirical studiesadoptedthe ‘modified’ gemetric depreciation pattern proposed by Jorgenson that

falls between tharithmeticand geometric patterriié.We take the depreciation of structures to be

31 See Prados de la Escosura and Roses, ‘Capital’, tabld 26.

32 Jorgenson, ‘Economic theory’; Jorgenson, ‘Accounting for capitaltesutMeasurement’

33 Feinstein, Mitional incomewas among the first to make such calculations.

34 See Jorgenson, 'Productivity’, pp.-82Using data from th&.S. National Income and Product Accounts
Hulten and Wykoff ‘Measurement’, p. 94 stimated econometrical=1.65 for equipment ang=0.91 for
structures.



arithmetic and assumdR=1.5 for equipment, but we also run robustness checks with alternative
depreciation patterns in Appendix Ill.

Previous accounts of postwar growth have used a range of values for tbe ienb070 years
are typical for dwellings, 3@0 years for other structurésWe useT=50 until the late 1960s af&40
thereafter. Soaring public investment from 1968 in Czechoslovakia and Kugdrfrom 1971 in
Poland shifted resources to transport infrastructure and modern staedandizsing using cheap
materials that were assumed to have shorter lifespans than traditibaialgsu Prevous studies have
used asset lives of 1¥b years for machinery, with road transport vehicles and communications
equipmentandmore modern vintages general, thought to have faster depreciation. Since command
economies were known for capital goods being kept beyond the point wheweetiegfully depreciated
by wearandiear, we assume long service livieg machineryT=25in the early postwar decadé&s20
for the 1970s and 19808hese assumptionsply depreciation rates of 2 per cent for strogsuand 6
per cent for equipmenntil 1967 (1970 for Poland) and rates of 2.5 per cent and 7.5 per cent regpective
thereafterThe estimatedates of capital accumulation are not very sensitive to alternative valugs of
used in the literature that gokwusible for the period and the countries we study. We regauistness
checks in Appendix Ill.

The perpetual inventory method requires data on the benchmark valuedoa$isets and on
levels of machinery and construction investment expressed in the prideslwfrichmark year. The
former cannot be independently established. We must cautiously select theusiadiid official
sources. For Czechoslovakia and Hungary, we use data from 1990, the fiedtgre@ansition and the
introduction of markeprices for many capital goods, which can be directly linked with our new
investment series. The reported values are plausible: they imply aagjpat ratios close t8, which
is standard globally for this peridfiPoland experienced hyperinflation in the late 1980s and the early
1990s. The best piiaflation benchmark is 1971, when the country, following other nations in Central
Europe, introduced radical economic reforms that systematically rewHemal prices The
comprehensive revaluation of fixed assets in the socialist sector aimed at producertpatkstter
reflect factor costs, since enterprises were subsequently required to pay orietfesit capital and
could to write off depreciatiofl. Theseare the most reliablstatistics for capital stock during the

socialist period and the relative prices of the reform year approximatectosely real factor costs.

35 See Prados de la Escosura and Roses, ‘Capital’, table 1, p. 145.

36 Feenstra et al., ‘The next generation’ inelappendix, p. 16.

370n the reforms in the three countries, see Staller, ‘Czechoslovakia’s&af&lse economic reform’, Kyn,

‘Rise and fall’, Portes, ‘Economic reforms’, Hare and Wanless, ‘PalishHungarian’, and Kornai, ‘The
Hungarian reforms’.

38 Official data for Czechoslovakia and Hungary report net capital stock fombachinery and structures in

1990. Polish statistics for 1971 only report gross capital stock. We derivalnes$ wsing the ratio of net to

gross stock in Czechoslovakia andrigary, but we assume somewhat lower ratios, as the Polish capitalnstock i
1970 had to be considerably older, after decades of very low investment.



Previous studiebave used alternative methods to estimate initial capital stock, dpetian
official data is not available, or cannot be reliedto construct plausible benchmarks. The production
function approach, originally proposed by Harberger, determines the initi&l sy the steadgtate
relationship between the initial levef investment, the growth of investment, and the rate of
depreciatior?® It has been used in empirical research on developing countries and-oariargwth?°
However, ithasthe caveats that European economies were far off their steadgpfétaténe wamand
that it is difficult to establish the steadtate growth rate of investmerithe recent PWT updates
determine initial stock by assuming plausible camtaput ratios. This approach also becomes
problematic in the postwar context, when factor proportions were tempaiaibcated from their
norm.

Recent advances in estimating capital input used the concept of capitals serniatebawibeen
applied in historical researéh.This approach provides a more direct measure of capital inmputs
producton and the imputed ratio of capital input to stock can be used as an indiazdpitalf quality
in the growth accounting formulae. However, it requires data ometht@l price of capital. It is,
therefore, inappropriate for centrally planned economibgye capital goods were directly allocated,
and thus there were no market interest rates. The only solution to cirdutiggoroblem would be to
use values estimated for market economies, but this would imphatessumptions about technology
use. In addition, computing capital input would likely not yield rates of @legitumulation radically
different from our estimates. Prados de la Escosura and Roses found venyraites of net capital
formation for Spain using a battery of alternative computations, evemeipdstwar era of high
growth

We follow two strategies to construgew investment series. For the period 19857, the
Research Project published independent estimates for investment igbipiinent and structures that
reflect thevolume of investment goods and construction seritdhey measure construction
investment by gross output in construction that, in turn, is approximated by the &tsaélibiuilding
materials. Equipment investment is estimated by the production dfimeag and other instruments,
adjusted for net imports and disregarding yteayear changes in inventories.

These are uppdyound estimates of actual investment. Until the-&r880s, reported levels of
machinery investment can be deemed accurate, ahdhe of consumer durables in engineering output

remained very small, and items seldom used as capital goods, such as bicycles, mstarwycl

3% Harberger, ‘Perspectives’

40 Nehru and Dareshwar, ‘New database’; Young, ‘Tyranny of numbersipBide &4 Escosura and Roses,
‘Sources’;ldem ‘Capital’

41 Jorgenson, ‘Capital’, p. 10; Jorgenson, ‘Productivity’, pp84Brados de la Escosura and Roses, ‘Sources’,
p. 1068;ldem ‘Capital’, pp. 1468.

42 Prados de la Escosura and Roses, ‘Capital’, tablels 5.

43 Bandor et al.Hungary, Czirjak, Hungarian investmenHolesovskyCzechoslovakiakorbonski et al.,

Poland Staller,Czechoslovak index of investmestialler,Czechoslovak index of construction



communication equipment, were subtracted from machinery otitpititary hardware may have
carved out more sutamtial shares from engineerimgitput but we have no reliable data on the
components of defence spending for the 1950s and early 1960s. Scholarly estimgtesthgietailed
budgetary figures and proxy methods for the period after 1965 suggddbttkashares never surpassed
5 per cent after adjusting for arms trade, and were likely smaller because milidmabaincluded
equipment that could be put to productive use, such as transporeséhighproximating construction
investment with the volumof available building materials can be considered plausible for the entire
period, provided that the vakaglded share of construction services remained constant. The literature
argued that waste in materials, if anything, increased over time, du@ ltbéhgrowing complexity of
input requirements and the long duration of building proj&cEs.the extent that these arguments hold,
we go against our hypotheses by overstating the growth of invesamérthus the rate of capital
accumulation.

For theperiod after 1967, the Research Project did not publish similar estimatesthey would
have no longer measured the level and structure of investment accurately. Ihstpadted an index
of domestic final use, decomposed into three major itemgseimld consumption, government
consumption, and a residfalThe residual is largely gross capital formation but also includes sub
components of public spending not included under government consumption, most notably national
defence and R&D, and changes in inventories.

For the period after 1965, we use the index of the Research Project onatanstio account
for investment in structures, but we derive the index of equipmeastiment by decomposing the
residual term of domestic absorptitfiiSpecifially, we subtract for each year the index of military
spending and of R&D reported elsewhere by the Research Project framdéeof residual final use,
weighting each subomponent by its share in total GDP in the benchmark years of therindeer
series*® To determine these weights, we take disaggregate data on research outi@fidial sources
and total military expenditure as a percentage of GDP fromttio&l®Im International Peace Research
Institute (SIPRIYC In light of the controversy about Soviet budgetary figures on national defence, one
could question the reliability of this evidentddowever, previous research has shown data on military
spending in Central Europe to be much more accurate. Estimates construgedagssrand living

cossfor personnel expenses and inputput andrade statistics to determine material costs came close

44 Even in Austria, a more prosperous and constoriented economy relative to socialist countries, very few
private households owned modern appliances before the late 8880SeidelDsterreichs Wirtschaftable
1.13, p. 57.

45 Crane ‘Military spending, pp. 5308.

46 Banerjee and Spagat, ‘Productivity paralysis’

47 Alton et al.,Eastern EuropgAlton et al.,East European GNP

48\We assume that aggregation errors were random and that the relative sizetofigs/did not change over
time, since we cann@stablish these items independently.

49 Alton et al.,Economic growthAlton et al.,East European GNP

50 SIPRI, Yearbook 1980, p. 29; 1991, pp. 151

51 Epstein, ‘Economic costs’, p. 127; Davis, ‘Defence sector’, pp-61Farrison, ‘Secrets’, see alzstt.



to budgetary figure® The lack of transparency in government accounts was found to be noseh m
serious in the Soviet Union than in the smaller Warsaw Pact coufitries.

The index for equipment investment is obtained by subtractingatingtruction index from the
index of fixedcapital investment. We assume that gross fixed capital fornratmned as gross capital
formation, disregarding changes in int@ries that we cannot establish independently. In order to
minimize the impact of aggregation errors and of unobserved swingsdntories, we smooth the
indexnumber series for residual final use before we decompose this indelelMenk our posi965
index for equipment investment to the level estimates of the Research fenojleetperiod 1950967.

The thus obtained investment levels are converted into prices of the bengleararkor capital stock
using official price indexes for investmentg hsset typ&* We discuss the methods the Research

Project used to estimate the different components of domestic final Appendix I.

[l
In this section, wecompareour estimates for equipment and construction investment to official
statistics. We then trace the share of gross capital formation FhaBD contrast these rates with the
investment ratios of Southern European countries. This exercise deresntted slow capital
accumulation was instrumental in the falling behind of Central Europerepfet investment and
captal stock by year in Appendix.IFigure 1 andigure 2 plot investment in Czechoslovakia and
Hungary respectively. We compare these mstimateswith official data on total investment, since

government statistics on gross fixed capital formation did not alwatysglissh between asset types.
Figures 1 and 2

Following therapid recovery after World War Hnda temporary setback in the early 1950s,
investment continued to grow steadily until about 1970. Theredfestwb economies walked different
paths. The share of equipment in total investment increased in Czechaslaviiikihe mid1970s. In
Hungary, nachinery investment declined from 1971 and in the 1980s fell back to leveévexthi
already two decades earlier. Construction investinegan to diminish after 1978 but remained higher
relative to earlier periods than equiprnénvestment. In Czechosldkia, construction stabilized after
1978, while machinery investment plummeted in the early 1980s and recaftersd®85. Over the
last twenty years of communism, capital accumulation focused more strongipachinery in
Czechoslovakia than in Hungary, even if during the 1980s the share of equipmetméntefell
considerably in both countries. This is not surprising giverstiheturaldifferences between the two

economieswhich wediscuss in théollowing section. The valuadded share of the masechanised

52 These estimates are similar to the data published in Alton Eaak European defencehich we rely upon.
53 Clements, ‘Costs’; Wiles, ‘Soviet defence expenditures’

>4 The series might be affected by hidden inflation. If we were abel to acapinthe real investment in the
1980s would have been even lower than in the earlier decades, strenghtemirguments even further.
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sectors, especially industry, was larger in Czechoslovakia and contininetieiase moderately even
during the 1970s and 1980s, when it was already declining in Hungary.

In both countries, retrospective official accounts underestimatedtiment during the 1950s and
the early 1960s, but the rates of investment growth do not differ much frogstimates. By contrast,
official data massively overstate the growth of investment during the 1970tharefore, investment
levels in the 1980snlreality, investment at best stagnated and most likely declined from th&9vizs
onward The fall of investmenafter 1980 affectedpredominantly machinery investment. Even in
Czechoslovakia, investment growththe 1970s and 198@%as much less remarkable than officially
claimed and resulted mainly from increasing outlays for building projects.

Poland represents a different céseefigure 3) Investment levels were very laafter the war
andthe stock of fixed capital declined until 1950, of machinery until 1952. Investmamtigresumed
thereafter, but remained modest until the #4@®60s, contrary tohe official statistics. Slow capital
accumulation in this period reflected the unique factor proportions th&adlish economynherited
from the 1940sDestruction of physical capital was substanfiat sure, but western research found
contemporary Polish estimateéeliberately exaggerativas they were meant to serve as basis for
reparatbns and foreign economic assistaPicEBurthermore, mst of the damage affected residential
and transport infrastructure, not production equipriehit.fact, production capacity was enhanced
significantly in the primary industries. Between 1938 and 1943, steel produttigpper Silesia had
almost triplec?” By contrast, Poland suffed colossal wartime casualties and even greater loss of
manpower due tthe exodus and expulsion of ethnic Germans from the eastern provinces of Prussia
after the warThe totalpopulation declined by one fiftretween 1939 and 1947. It was not before 1963
thatPoland recovered from this demographic shd¢kowever, the impact of the war was even larger
on the industrial labour force and especially skilled lab@@rper cent ofall victims were urban
dwellers the number oihdustrial workers declined by more than 20 per cent, amongsgfoyed by
more than 40 per cerdpndemployment in commerce was down 60 per cent. Both the Holocaust and
the extensive purge of the Polish economic elites by the German occupiers decnaasegment
personnel in engineering, trade, and finance even PAdieus thePolisheconomywas short of labour
during the 1950and,therefore, could grow intexistingproduction capacities. After 1970, gstment
growth became explosive, both in construction and equipment, but only temporarily, and entestm

levels plummeted in the early 1980s more than they did in the other two ceuntrie

Figure 3

55 Alton, Polish postwar eonomy p. 31.

56Von DelhaesQuellen pp. 234.

5" Landau and Tomaszewskl/irtschaftsgeschicht@p. 2256.
58 Maddison,The world economypp. 4745.

5¥Von DelhaesQuellen p. 17.
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Throughout the 1960s and until the r1ii70s, investmerih machinery was catching up with
levels of construction investment. From 19if&estmentdeclined but fell much more dramatically
for equipment. The final collapse of investment activity after 1985 waglgrine product of sluggish
machinery investment. Official figures report considerably fastestment growth already after 1960,
but the overstatement of growth rates in the 1970s was spectacular. It was suggestacstment
doubled between 1972 and 1975. This and the apparent readter§985 are serious distortios
produced by official statistics, the source of which is diffitalidentify.

Two coreresultsstand oufor all three economies. Firstly, investment levels during the 1980s
were much lower than what official data had suggested and what researchetisassirdata believed.
Secondly, capital formation slowed dowrtle last decade of communism mainly because of the sharp
decline in machinery investment. Still, investment levels alone do notueh about growth dynamics.
Rates of capital accumulation and of economic growth depend maedative levels of investmé
the ratio of gross capital formation to GDP. The PWT arentiost commonly used source for
investment ratios in crosuntry investigations. Vonyé published a new set of investment rates acro
Eastern Europe between 1950 and 1989, which reflect continuously increstgisguntil the 1970s
and sharply falling rates in the 1980s, except for the Soviet Union. Socialist eesnonested
considerably smaller proportions of their national income than faster graweitions in Western
Europe, except irhe 19708° However, these investment ratios are uggmind benchmark estimates
that may reflect biased relative prides investment goods and that included, in some cases, minor

residual items of domestic final use other than investment.
Figure 4

Wetake a different approach. We derive benchmark investratesfrom the last version of the
PWT that reportediataon all the former socialist countries in Eastern Europ&V/T 5.6reported
investment rates both as real GDP components and in current internatiorsalFmidbe benchmark
year 1985, both shares were taken directly from official national account@retthese benchmark
rates for the proportional difference between awvestment levels andfficial figures, assuming that
this ratio for gross fixed capital formation also holds for gross cdpitakation. The investment ratios
for all other years are then interpolated using our conptard investment series aihddison data
on GDP®! We again assume that gross capital formation evolved over time as gross fixatl capi
formation. Figure 4eportsstrikingresults Relative levels of investment in Central Europe were rather
modestand felldramaticallyduringthe 1980s. In both Czechoslovakia and Hungary, investment ratios

surged during the collectivization drives of the early and late 1950s. Int¢h#9&0s and the early

50Vonyd, ‘War and socialism’, pp. 2580.
51 The time series for GDP from the Research Project used by Maddison appl@dbst weights for 198%
1987. See Alton et al., ‘Economic growth’, p. 20.
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1970s, Hungary and Poland borrowed heavily from international creditdrssed money froabroad
to scale up investment. Other times, Polish investment rates were wellztgbewcent, and were very

modest by the standards of the postwar era.

Figure 5

Figure 5 compares investment ratios for the three Central European coustgbted bytheir
real GDP with the weighted average rates calculated from the most recent PWar dateece, Italy,
Portugal, and Spain. PWT 9@ports investment shares in current international PPPs nmsitigle
benchmarks for GDP spending components. For OECD countries, these include 1975, 1980, 1985 and
1995 onward. Price indices are interpolated for all years between these bdwscaintbextrapolated
from 1975 for all previous yeaf8ltaly being themost advanced economy of the region and the only
countrywith a democratic political system since the start of the panedhart two alternative sets of
investment ratioswith and withoutltaly respectively Exceptfor the 1970s, Central Europe lagged
behind the market economies of Southern Europe not just in rates of econmwilt lgut also in rates
of investment. The bar charts measured on the secondary verticahewishat the largest growth
differentials in real GDP per capita averaged overymar periods between 1950 and 1990 typically
correspond with the most substantial gaps in the investment ratiodinthig concurs with recent
research in that the falling behind of socialist economiestoam)arge extent, be explained within a
stardard conditional convergence framewétkVe reveal this tde true even for the 1980s, when the
growth failure of Central Europe versus strong growth in Southern Europe coincitied siiiking

divergence in investment activity between the two regions.

Y
Table 1 reports average growth rates of national income and factor agmatsling to alternative
sources and specifications. Previous research benefited from dowmwesell estimates for the
growth of national income. Official sources reported rapid growth th&tilate 1970s, followed by a
sudden and sharp slowdown. In fact, socialist economies ran out of steam axloiglgifrom the late
1960s onwardThey were falling behind successful modernizers in both Southern Eumndbgast Asia
throughouthepostwarperiod, not only after 1980. The extent to which government statistics ogdrstat
economic growth was drastically reduced during the 1980s. We observe the oppositeirpaiie
capitatstock data. Our estimates show that official accountsstated the rate of capital accumulation
only in the second half of the period, and the margin of error increased over timéinding already
suggests that previous research on the relative decline of sociatistriées may have been seriously

misleadby faulty statistics.

52 See Feenstra et al., ‘Next generation’, Appendix B.
83Vonyo, ‘War and socialism’, pp. 264.
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Table 1

Polish official data were inaccurate even in comparison with the accoluntiers socialist
governments. fie rate of capital accumulatiovas overstatedven more than economic growktrice
distortions argéhe most likely culpriin the margin of errofor the 1980s, when inflation spiralled out
of control. Polish statistics on capital stock do not allow us to construct growthfos the 1950s,
meaning that our new estimates not only improve on the existing evidence buktatsh ie The
common feature iour figuresfor all three countries is that capital accumulation accelerated ustil th
early 1970s, but the economic slowdown after 1980 coincided with sharply redigsedfnaet capital
formation.

This is not the end of the story! Employment figures alone do not measure the growtsuof lab
input accuratelyln the 1970s and 1980s, which saw most of the reductions in weekly work hours, the
total number of hours gremuchslower than employment. In €zhoslovakia, the official workweek
was already shortened in the late 1950s and again a decade later. In addition, by thieech@i30¥st
extensive strikes reduced actual labour input considerably in both Czecha@sbtn@dloland. We made
a conservativeassumption that this effect cost ofyper cent of contract hours in both countries in
1989. The adjusted growth rates show only modest labour expansion in Gzemkiadetween 1950
and 1970 and practicalgeroafter 1980. In both Hungary and Poland, labour input declined sharply
during the 1980s. This contraction did not only result from falling average hours; total
employment fell, too.

We apply the standard growth accounting framework developed by Solow, whiigsa@Cobb
Douglas production function with constant returns to scale and constaititglagsubstitution (CES)

equal to one between capital and labur.
Y, = A (K)* (L)' [4]

Value addedy in periodt is the function of the capital stock (K), labour input (L), and Total
Factor Productivity (A). The coefficientsand1-a denote the elasticity of output with respect to capital

and labour. Output growth can arise from the expansion of factor inputsyoil P growth.
AlnY = aAlnK + (1 — a)AlnL + AlnA [5]

Equation (5) can be rewritten to express TFP growth as the proportiabaafrproductivity
growth unexplained by capital deepening, the increfitfee capitalabour ratio. This formula is more

appropriate to assessing theture of growth under central planning.

AlnA = Aln(Y /L) — a[Aln(K /L)] [6]

54 Solow, 'Technical change’, p. 312.
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Growth accounts commonly use the value offtf3x, which is a reasonable approximation of
the share of capital in national income in advance market economies. Howevergithasdued that
a higher capital share is more realistic for command econépfredlowing this literature, we assume
consanta of 0.4. In theoryif production factors are paid their marginal products, fadtsticitiescan
be computed from data on fadorSince thee factor sharesare difficult to determine for centrally
planned economiesve report robustnesshecks using both uppéoundand lowerbound plaudile
values ofa in Appendix Il1.

The growth accounting framework was developed for manatcentrally plannedconomies.
Neverthelesswve consider it a usefahalyticaltool even fothe latterwhere central planner rather than
the market determingutices and factorosts Weitzman proposed that socialist economies were better
represented by a production function with CES below®6&@sterly and Fischer argued the same for
the Soviet Union, and Rusek for Czechoslovdkiaut, we agree with Allen’s rebuttal, supported by
Crafts, that the technological possibilities available to plannedranlet economies did not differ
profoundly enough to validate the assumption of radically different undegyotyction function§®
To the extent that Weitzman was correct, our appreathd underestimat€FP growth, especiallipn
the 1980s. Since unit CES does not fufpturediminishing returns to capital, it may overstate the
contribution ofhigher capitiklabour ratiogo labourproductivity growthOur estimates for TFP growth
are,therefore lower bound.

We adjust labounputfor returns to education, even though true returns are difficult to determine
for centrally planned economies. Denison developed the first extended Sottehwith education as

a labour-augmenting factor, but wsethe specification proposed by Hall and Joffes.
Yy = At(Kt)a(Ht)l_a [7]

Human capitabugmentedabour (H) is defined as the product of labour input and the efficiency
of labour withE years of schooling relative to the efficiency with no schooling. Theaterd'(E) is

the actual return to education and is estimated with Mincerian wage regsessio
He = e E0L, [8]

Hall and Jones take the rate of return to be piecewise linear, 13.4 péoroeath of the first
four years of education, 10.1 per cent for each of the next four years, and 6.8 per yeat pier the

eighth year of schoolin. Previous research using the wage grid of socialist economies computed

65 Easterly and Fischer, ‘Soviet economic decline’. Higher capital sharesaiserused for developing
countries, as in Benhabib and Spiegel, ‘Role of human capital’.

66 Weitzman, ‘Soviet postwar economic growth’

67 Easterly and Fischer, ‘Soviet economic deel Rusek, ‘Industrial growth’

68 Allen, Farm to factory pp. 1924; Crafts, ‘Solow’, p. 208.

89 DennisonSourcesHall and Jones, ‘Why do some countries’, pp-887

" Hall and Jones, ‘Why Do Some Countries’, p. 89. The underlying &intome from Psharopoulos,
‘Return to Investment'.
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substantially lower returns to education, g considetthese estimatelsiased by the strong wage
compressiorthat socialistgovernments enforced These bw rates reflect not so much the poor
efficiency derived from education, but the modesinetaryrewards offered for these efficienggins.

To the extent that the true returns to education were smaller than théaylebage rates, our refined
estimates of TFP growth can also be considered lower bound. Llettémpte human capital per worker
(H/L), TFP growth is computed as the residual of lamoductivity growth after subtracting the

contributions of capital deepening and education.
AlnA = Ain(Y/L) — a[Aln(K/L)] — (1 — a)Alnh [9]

Our revised growth accounts in Talepaint a different picturdrom past researclthat
underestimated laboyroductivity growth from the 1960s, and overestimatieelincrease in the
capitd-labour ratio. The growth of labour productivity and TFP slowed down throughopbstear
era, but we obtain higher rates of TFP growth than whaprié@ously available datmnplied. The
upward revision of productivity growth is most notable after 19%@eaally for the 1980s. Hungary
and Poland both recorded respectable rates of labour productivity growtheetd of communism,
and while TFP growth slowed down after the golden age, it did not decline furtiverebethe 1970s
and the 1980s. Czechoslovakia posted comparatively modest rates of pitydgmiwth from the
1960s, but TFP growth remained positive and it slowed down gradually. fdsedes do not refute
previous findings that socialist countries performed poorly relative stewemarket economies, but
they have important implications for our understanding of their growth failunegdiine 1980s and of

the economic forces behind the fall of communism.
Table2

Poland represents a unique case. In contradiction with the starelauaf socialistdevelopment
Polish growth in the early postwar period was driven entirely by labour expansion, not capital
accumulationThe @pitatlabaur ratiowas markedly reduced during the 1950%] thent stagnated until
the late 1960s. This @ima facieevidence for increasing capacity utilization and for the existence of a
vast capital surplus in the early days of communidme. most pressing challenge for Polish governments
was not how to rebuild destroyedpital, but how to make use of existing capacgigsn the evident
shortage of skilled labour, already recognised as the main bottleneck of redt@rstby the famous
postwar economist Oskar LanfeConsequently, there was little need for additional investment, which
explains why the capital stock grew so slowly before 1970. With less invesimeew equipment,
labourproductivitygrewwas modesy than inother sociast countries. By contrast, soaring investment

in the early 1970s and the sharp contraction of labour input during the 1980&abwadgroductivity

"1 See Munich et al., ‘Returns’, and Jolliffe and Campos, ‘Market litsertadin'.
2 Lange,Probleme
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growth more and more investment driven. Still, TFP growth remained positive,lcamed sdown
gradually fran the 1960s, not abruptly after 1980

Surplus capacities also have a role in explaining high TFP growth in Camadaal during the
1950s. Due to the expulsion of ethnic Germans from the Sudetenland, theipopldaline after 1945
combined with robustapital accumulation during the war left Czech industry with surplus capital.
Subsequent investment was used to adopt more capital-intensive productiorogacfwbich had its
beginnings in the interwar years) and to substitute capital for scarce ialampiculture, whichosta
quarter of its workforce in the late 19505The reallocation of farm workers into industry, in turn,
reducedsurplus capacity in manufacturing. The failure of the Polish economy toateplhis process
was most likely the consequence of an initially weaker industrial base, egpécialipacities to
produce stedbased capital goods, and the failed attempts at collectivizing the farming se@tor
output bottlenecks in the machinery sector arising from border effedtthardifferential impact of
wartime destructioacross industrieglue to their different spatial concentration, may also be partly to
blame.

Our main quantitative findings hold, at large, when we adjust for nettw schooling.
Improvements in education and vocational training are among the least doubwederaehnits of
socialism. Even when at the expense of teaching quality, educational staindezdsed, especially in
primary schooling and technical education. However, since thetlyg@ivweducationlattainment was
rather smooth over the socialist period, accounting for labour qualityraesdter the trajectory of
productivty growth— except for Poland in the 1960s and Hungary between the 1970s and the 1980s
As Poland recovered from the demographic shock it had suffered in the 1940s, guribatd young
cohorts born after 1945 ameéwly entering the labour force made up a large share of the working age
populationin the late 196QsLabour qualificationgmproved littlein Hungary after 1980, when the
youngest workingagecohorts carried less weight in average attainment levels than the oldkstsyo

whose schooling had been disrupted during the war arfitghpostwar yearg?
Figure 6

Figure 6 summarizesur main findingsAs in many other regions of postwar Europe, the gradual
slowdown of economic growth reflected declining rates of productivity gré¥dbowever, the socialist
growth failure after 1980 was mainly input driven. This conclusion becomessénamger, when we
recognize thastructural changeéhwarted aggregate productivity growth in the 1980s. Given the
emphasis that the literature placed on labour reallocation betgeienlture and industry, ouevision

of the socialist growth record cannot be complete without somesdisn of structural development.

" Teichova,The Czechoslovak econompp. 88102.

4 See the Barrdee data for detailsittp:/barrolee.com/

S For comparisons, see, Crafts and Toniolo, ‘Postwar growth’, gd&fy ‘Aggregate growth’, p. 306;
Maddison, ‘Macroeconomic accounts’, p. 44, 59.
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Data limitations prevent us from being able to estinwttactural components of labeur
productivity growth or offFP growth. We do not have relialdgidenceon capital input at the sector
or industry levelln additionthe industry classification used in the official employment statistics is not
consistent across the three countries and differs from the industry covemgesofirces fosectoral
GDP data, especially in sereg Finally, we do not have any way of estimating hours worked outside
of mining and manufacturing. Therefoey disaggregatemeasure of labour productivity TFPthat
we could construct would not only be inaccurate and hard to compare acrosgsptirdy would be
methodologicallynconsistat with ourproductivityestimates for the economy as a whole. Nonetheless,

we can trace structural shifts in the growth of national income.
Table3

Table 3 reports the share of six major sectors of the economy in GDP in constast fhe
share of indstry ceased to increase by the late 1970s, but deindustralizdtéer the oil shocks was
not as dramatic as in western market economies. Structural modernieatiomomentum after the
1960s. In Hungary, the relative decline of agriculture came to a haliairethe 1970s, and after 1980
theshareof the farming sectdn total value addeihcreased in all three countries. Niew that central
planning was not flexible enough to support a successful transition from anisidaosirmore service
based economy needaalification Modern servicesncludingtrade, transporand communications,
made a great leap forward during tf¥Qs but contracted more than any other sector after 1980, most
drastically in Poland. By contrast, the relative decline of-material services, including the
government, was reversed after 1986.the following section will explain, this reversdlstructural
change irsocialist economies wasresponse to exogenous sho@ksspitethe industrialisation drive
of the 1950s and 196@sd the expansiarf services sincthe1970s, the overall pattern emerging from
Table 3is remarkablyittle structural dangeover theforty-year periodThis is largely the reflection of
the fact that previous research accounted for sectoral sharesbdheforce, not in GDP. The relative
size of farm employment fell sharply until the 1970s, but to a large ¢ktsntasoffset by much faster

factor substitution within agricultut&an in industry

Vv
If the growth failure thaéventuallyundermined communism in Central Europe was input driven, then
what caused the sharp fall in investment and the diminishing rate of cagitahulation? Answers
need not be invented. We can drfimam the literature on developing regions and from contemporary
observers in the three countries we study. Parallels with Latin Americaréicularly striking, where
the ‘lost decade’ ofrowthhas been linked to poor investment in physical and human capital, which in
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turn was explained by the debt overhang and the payments crises of thé®Td88s factors were
overlooked in studies that sought to interpret the failure of pthenenories as the consequence of
technological and allocation inefficiencies above all élse.

Two exogenoushocks negatively affectéthstern Europe at the turn of the 1970stard 980s.
Firstly, the oil shocks were more detrimental than elsewhere. Until X8@SECON countries
imported crude oil, natural gas, and petroleum products from the Soviet Upiacestfixed typically
well below the world market price. Ehpractice prompted scholars to argue that the USSR subsidized
the economic development of &atellites’® After the first oil shockadradically improved the Soviet
terms of tradevith western markets and Soviet industry was in grave need to import weatgrimery,
the fixedprice regime was abandonadd COMECON pricesvere determined as fisgear moving
averages of the world market price eBmsuingncrease of import bills in Centrahd Southeagurope
was initially smoother and somewhat delayed, but lasted longer than elsgwité the mid-1980%

Rising fuel prices made socialist industries less competitive because they apgiatensive
technologies. This was not the outcome of technical backwardness btibwélrahoice. Due to the
vast fossilfuel deposits of the COMECON, energy pricegevioth nominally and relatively lower
than in the West until the late 197Qghuspaid to employ fueinefficient technologiesThisargument
is supported by existing research on input use in manufacturingd@atead fronthe material balances
of sccialist economies and inpoutput matrices constructed for OECD countiteficatethat input-
output ratios differed as much or more within these two groups of economieetasedn them,
especially in manufacturinj It was because of thaionsistently lgher energy intensitthatthe input
output ratios of socialigconomie®n averagappearedhigherand hat these ratiasicreasd over time
relative to market economiésAfter the oil shocks, this implied for socialisbuntriesoutside the
Soviet Unionloss of competitiveness, worsening terms of trade, and the need for massive ingestmen
to replace the existing stock of feiakfficient equipment.

Secondly, public debt in Eastern Europe soared during the 1970s, thahkspmternational
credit and urged by popular demands fopiovedsocial infrastructure. After 1980, refinancing their
external debt became more costly for socialist countries as western cred#edsimterest rates in an
attempt to combat inflation at h@min the context of the Cold War, autarky was the logical, albeit self
destructive, policy response. Both the Soviet politburo and the COMECON ccaitemil upon socialist
countries to limit their imports and to drastically cut back on intemal borowing This had

damagingconsequences for economic growth and productivity. In aggregate terms, even tbdugh G

76 See Ocampo, ‘Latin Ameriesigrowth’, pp. 778; Astorga, ‘Century’, p. 239storga et al., ‘Productivity
growth’, pp. 2156, 220.

7 Snell, ‘Economic efficiency’; Brada and Montias, ‘Industrial policy’

8 Marrese and VanouSoviet subsidization

7 Beckmann and Fidrmuc, ‘Oil price’, p. 36.

80 SeeGomulka and Rostowskinternational comparison’, table 1, p. 481.

81 Drabek, ‘Natural resource’; Gomulka and Rostowski, ‘International eoisgn’, pp. 48®1.

82 See Berend;entral and Eastern Europérom p. 195.
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continued to increase, domestic absorption effectively stagnategbusnments struggled to satisfy
demands to expand public services, increase the availability of consumer goodgrane housing,
investment in machinery became the prime victim of aust&i@ur estimates have shown that the
shrinking share of national income available for investment was shifted dguipment towards
congruction. Paradoxically, as communist regimes were nearingabk@pse, they disbursed record
sums for building projects. Social housing programs are partly to blamegumltyehurting was the
construction of nuclear power plants in Czechoslovakidtamdyary precisely with the aim of reducing
the dependence of both countries on imported hydrocarbons.

These gternal shocks and the policy response they invoked lintited the expansion and
modernization of production capacities. The need to improe& balance of trade forced socialist
countries to promote exports at all cost. To achieve this, they diveviestmento low-productivity
sectors with relatively strong export potential in handrency markets, especialfpod products
Deflationarypolicies (most notably in Czechoslovakia) seeking to dampen the impagingfenergy
prices and to improve trade balances also hampered investment and prydddiivé need to curtail
imports from harecurrency areas may have also contributed to signaductivity growth by making
it harder to implement advanced western technoldgies.

Low levels of equipment investmeand harecurrency constraints on thmport of western
technologyimplied slow growth in productive capacity and sluggish technabgiogress as well as
employment creationTherefore austerity affected both input growth and productivity negatively.
Previous research on the importance of machinery investment farqtivity supports this argume#it
It also corresponds with recentidence pointing to the conditionality of technological gains on
sufficiently highcapitatlabaur ratics, and thus investmeft.Labour input declined further because of
the shortening of the official workweek and popular welfare measurelsiding very generous
maternity benefits anal low retirement age for womémat diminished female labour participation after
it had increased robustly for decadés.

Although the 1980s demonstrated these common features in most socialist cadbeteeserity
of the crisis varied because the strength of the external shocks was aotwaither. In Poland, GDP
per capita fell between 1980 and 1989. After reckless borrowireind70s, the Polish government
was the first to declare insolvency in the wake of the secorghadk, before the avalanche of Latin
American defaults began. Extreme austerity and the retwralémt political repressionnder General

Jaruzelski spurred popular dissertte Solidaritystrikesreducednanufacturing output, which furthe

83 Alton et al.,Eastern EuropeBalek, ‘Czechoslovak economy’

84 Brada, ‘Technological progresg, 439.

85 Whitesell, influence’, p. 241.

86 De Long, ‘Productivity growth’; De Long and Summers, ‘Equipment ithaest’

87 Kumar and Russel, ‘Technological change’; Allen, ‘Technology and that®ivergence’
88 See Adam, ‘Employment policies’.
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curbed resources for investméhtCzechoslovakia, by contrast, recorded the highest growth rates in
Eastern Europe after the Soviet Unf8iBecause of limited borrowing in the 197@zechoslovakia

did not need to tighten the belts as much as other countries and, therefore, could nmighealavels

of investment. Machinery investment declined less drastically than in HuagdrPoland. Hungary
represents a special case within the Soviet bloc. It managed to ease the pressueFityf laus

maintainirg access to western credit after it joined the IMF and the World B&t88ia

Vi
Why did socialist economies fail? The falling behind of Eastern Eurojpgcame percapitaand
productivity duringthe Cold War has been blamed on the intrinsic ineffides of central planning.
This viewis widely acceptedn boththe theoretical anthe empirical literatureln most of the existing
growth accounts for Eastern Eurgpiee inefficiencies ofocialismwere manifesteth the productivity
failure that brought economic growth to a standstill by the 1980s and undermineidkiiey vof
communism. Planned economies, it has beegued failed because they were bound to. By
construction, they were incapable of a succedsfmsition from an extensive growth model to one
driven by innovation and rising productivity.

While we accept that socialism was relatively inefficient, we argue that thalistogrowth
experience requisrevision. Official statistics not only overstd the growth of national income but
also the rate of capital accumulation. Planned economic development was apttasrtensive as
previous research has suggested. Productivity growth never came to &listantisertainly did not
turn into revers. The growth retardation of the 1980s in East Central Europe didsoditfrem the
failure to sustain productivity growth botainly from the failure to sustain factor accumulation. As in
many other lat@leveloping regions, this was the outcome of powerful exogenous shocks. Unlike in the
Soviet Union, the oil shocks and thebtcrises that emerged in their aftermath invoked austerity, and
investment in new machinery became the victim thereof. This caused growingplteital
backwardness, structural sclerosis, amdnemployment contraction. By reducing investment in new
equipmentausterity also contributed to the lack of innovation after ta@emass production, and thus
the widening technological gap with advanced market econdimé¢ghe literture has emphasised.
The policy response to the crisis undermined the legitimacy of thiaisbsystem and brought it to

collapse, or at least accelerated its downfall.

8 For a discussion, see Bere@gntral and Eastern Europeh. 7.

9 A leading exporter of hydrocarbons, the USSR maintained high invesienets after 1980 and,
consequently, achieved the highest growth rates in Hastepe in both GDP and GDP per capita (see
Maddison,The World Economypp. 4779).
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Appendix |: Data sources used in thereconstruction of grossfixed investment

We used a combination of indeximber series for construction and equipment investmestitmate
levels of investment in fixed capital. Construction investment comes f@wcttasional papers of the
Research Project on National Income in East Central Europe (hereafter Resej@ath®PThe same
sources report estimates for equipment invest up to 19652 For the period 1963990, we derive
indexes of equipment investment by decomposing data on the domestic final use ofagtostpr
Here, we explain in detail how each subcomponent had been estimated in the sativeesised.

Constriction investmenis defined as the gross output of the construction industry, which for the
economy as a whole is assumed to equal the total value of investments inldew$and repairs on
existing structures. Construction output, in turn, evolvesraang to the availability of construction
materials. The sources make two critical assumptions, namelydiathe valueadded ratio and the
share of material waste in the building trades remained constant over tieneeights of construction
investmat in GDP in the benchmarks are established as the sum of industraddietand of material
purchases from other sectors using official prices.

Equipment investmenip to 1965 is calculated by constructing an index of machinery available for
domesticinvestment purposes. The Research Project built this index disaggregated data on
industrial production that it had complied and later published in other papsrs bédieved to be used

as consumer durables, such as bicycles, motorcycles, and allcdrations equipment, were excluded
from the product sample. The index of machinery output was constructed frenadgregate
production indexes for machine tools, agricultural machinery, prime maat other equipment,
transport vehicles, and elecaldnstruments incl. power generating equipment. To arrive at domestic
availability, output was adjusted for net imports from official foreiigle statistics. Values in foreign
exchange currencies were converted into domestic producer prices usingtaobaslods that were
included in the production indexes and were listed in both domestic and interinatices in official
sources. Adjustments were made for net foreign investment, whepasable, but the ratio of these
transfers to total investmenwas found to be small. Official data indicated inventories to be highly
volatile, and thus changes in inventories were assumed to be random.

Fixed-capital investmenup to 1965 was computed by the Research Project from the index of
construction and eqpinent investment, weighted by using current prices for machinery items from
official sources. From 1965, we derived investment from total domestorpgios). The Research
Project reported indexes of three fiugle components: personal household consumption; government
services; and a residual composed of gross investment, R&D expenditure, ane dpfErding. We
constructed a provisional index of gross investment by subtracting froduaefinal use the indexes

on defence and R&D spending. We assume inventories to be random and, thérafgmst fixed
investment evolved according to gross investment. We finally subtractlifie provisional index the
construction index to arrive at investment in machinery.

Indexes of finalse subcomponent¥he index of personal consumption was constructed by
aggregating indexes for several categories of consumer goods acdssasing official data
from representative consumer surveys. Indexes of public consumgitaggregated into

91 Alton et al, Economig Alton et al, East European GNRCzirjak, Hungarian GNP Holesovsky,
CzechoslovakigKorbonskiet al, Poland Staller,Czechoslovak index obnstruction

92 Czirjak, Hungarian GNP HolesovskyCzechoslovakiakorbonski et al.Poland Staller,Czechoslovak index
of investment

93 Alton et al.Economic growthAlton et al.,East European GNP
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administration anfustice, health care, education, and social services, were the same as indexes
for government services in the computation of GNP by sector of originodugt. These
indexes, in turn, were derived from employment data, weighted using both wage artitires

value of materials and services purchased from other sectors of the economy.

Index of R&D expenditureThe occasional papers on GNP by sector of origin also report
indexes for science and research, using the same approach as for other gdvennes.

We establish the weight of total R&D spending in GDP from official datheérbenchmark
years that the Research Project used in the construction of indexes osdinal

Index of military spendingfhe Research Project collected data on defencenditpees in East
Central Europ&* Based on this work, they established an index of military services in the
occasional papers on GNP by sector of origin. As opposed to othemgmnt services, this
index was based both on personnel and purchases of gndd®rvices. Spending levels are
similar to what wecould derive from Cranep to 1984 We adhered to the Research Project
data for three reasons: (i) consistency with the sources on otheesndi@xthe lack of an
appropriate prices index to deflak® constanprice estimates of Crane, and (iii) that these data
suggest the largest drop (in Poland the slowest rise) in military spendingme, which makes
us, if anything, overestimate investment growth and within that the stiaeguipment
invegment. We take the weight of defence expenditure in GDP from ecos®itry data
published bythe Stockholm International Peace Research InstiBiIRR().%

94 Alton et al, ‘East European defense expenditures
% Crane, ‘Military spending pp. 5362.
9 SIPRI, Yearbook1980, p. 29; 1991, pp. 15t
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Appendix I1: New estimatesfor investment and capital stock

Table 11.1. Gross fixed investment and gross capital stock in Czechoslovélioa (990 crowns)

1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990

Investment Capital Stock
Equipment Structures Equipment Structures Total Index
9.5 26.5 168.8 575.6 744.5 96.0
8.6 26.0 167.3 590.1 757.4 97.6
10.8 29.3 168.1 607.6 775.7 100.0
11.8 30.3 169.8 625.7 795.5 102.6
10.2 33.9 169.8 647.1 816.9 105.3
9.9 35.2 169.5 669.4 838.8 108.1
10.1 36.5 169.4 692.4 861.8 111.1
11.9 41.3 171.1 719.9 891.0 114.9
13.6 45.7 174.4 751.2 925.6 119.3
16.0 49.3 179.9 785.5 965.4 1245
18.4 53.4 187.5 823.2 1,010.7 130.3
19.9 58.9 196.2 865.7 1,061.9 136.9
22.6 61.1 207.0 909.4 1,116.4 143.9
23.3 60.9 217.9 952.2 1,170.1 150.9
23.4 60.7 228.2 993.8 1,222.0 157.5
23.1 54.8 237.6 1,028.8 1,266.3 163.3
22.0 58.2 245.4 1,066.3 1,311.7 169.1
25.3 60.7 255.9 1,105.7 1,361.6 175.5
25.4 64.0 265.9 1,147.6 1,413.6 182.2
28.3 67.2 278.3 1,191.9 1,470.2 189.5
31.1 68.3 292.7 1,236.4 1,529.1 197.1
36.0 66.6 306.7 1,272.1 1,578.8 203.5
38.1 714 321.8 1,311.6 1,633.4 210.6
38.6 76.3 336.3 1,355.1 1,691.4 218.1
38.6 78.6 349.6 1,399.8 1,749.4 225.5
42.6 80.1 366.0 1,444.9 1,810.9 233.5
42.2 83.4 380.7 1,492.1 1,872.9 241.5
47.5 86.5 399.7 1,541.3 1,941.0 250.2
51.2 89.0 421.0 1,591.8 2,012.8 259.5
51.6 90.3 441.0 1,642.3 2,083.3 268.6
47.2 92.0 455.1 1,693.3 2,148.4 277.0
45.8 92.5 466.8 1,743.5 2,210.3 284.9
40.7 93.4 472.5 1,793.3 2,265.8 292.1
38.1 93.3 475.2 1,841.8 2,316.9 298.7
32.6 90.6 472.2 1,886.4 2,358.5 304.1
30.4 90.2 467.2 1,929.4 2,396.6 309.0
27.4 89.9 459.5 1,971.1 2,430.6 3134
32.6 89.5 457.7 2,011.3 2,469.0 318.3
38.6 90.4 462.0 2,051.4 2,513.4 324.0
44.9 91.7 472.2 2,091.8 2,564.0 330.6
46.6 93.1 483.4 2,132.6 2,616.0 337.3
50.1 92.6 497.3 2,171.9 2,669.2 344.1
47.0 88.0 507.0 2,205.6 2,712.6 349.7

Sources and methodSee thdext and footnotes in the article in section IIl.
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Table II.2. Gross fixed investment and gross capital stock in Hungary (billion 88t

Investment Capital Stock

Equipment Structures Equipment Structures Total Index
1949 14.7 30.3 93.4 1,125.7 1,219.1 97.5
1950 19.1 40.0 106.9 1,143.2 1,250.1 100.0
1951 24.9 44.3 125.3 1,164.6 1,290.0 103.2
1952 33.0 48.9 150.8 1,190.2 1,341.1 107.3
1953 31.3 52.3 173.1 1,218.7 1,391.9 111.3
1954 27.9 45.5 190.6 1,239.9 1,430.5 114.4
1955 26.7 50.7 205.9 1,265.8 1,471.7 117.7
1956 26.0 47.6 219.6 1,288.1 1,507.7 120.6
1957 24.4 56.0 230.8 1,318.4 1,549.2 123.9
1958 24.3 59.8 241.3 1,351.8 1,593.0 127.4
1959 32.9 68.5 259.7 1,393.2 1,652.9 132.2
1960 35.3 75.3 279.4 1,440.6 1,720.0 137.6
1961 34.8 7.7 297.5 1,489.5 1,786.9 142.9
1962 41.4 80.5 321.1 1,540.2 1,861.2 148.9
1963 42.5 81.4 344.3 1,590.8 1,935.1 154.8
1964 43.6 87.9 367.3 1,646.9 2,014.2 161.1
1965 44.9 92.0 390.1 1,705.9 2,096.0 167.7
1966 45.4 92.4 412.1 1,764.2 2,176.4 174.1
1967 51.1 99.0 438.5 1,828.0 2,266.5 181.3
1968 60.5 115.2 472.7 1,906.6 2,379.3 190.3
1969 63.8 116.3 501.0 1,975.2 2,476.3 198.1
1970 61.6 126.1 525.0 2,051.9 2,576.9 206.1
1971 63.3 135.2 548.9 2,135.8 2,684.7 214.8
1972 61.7 1354 569.5 2,217.8 2,787.3 223.0
1973 60.1 139.1 586.8 2,301.4 2,888.2 231.0
1974 55.5 146.1 598.3 2,390.0 2,988.3 239.0
1975 60.3 149.0 613.7 2,479.3 3,092.9 247.4
1976 58.6 151.3 626.2 2,568.5 3,194.8 255.6
1977 63.8 156.2 643.1 2,660.5 3,303.6 264.3
1978 61.0 163.3 655.8 2,757.3 3,413.2 273.0
1979 59.6 160.2 666.3 2,848.6 3,514.9 281.2
1980 51.3 152.6 667.6 2,930.0 3,597.6 287.8
1981 49.9 148.1 667.4 3,004.9 3,672.3 293.8
1982 45.7 144.1 663.0 3,073.9 3,736.9 298.9
1983 42.3 144.0 655.6 3,141.0 3,796.6 303.7
1984 37.0 138.9 643.5 3,201.4 3,844.8 307.6
1985 42.9 125.0 638.1 3,246.4 3,884.5 310.7
1986 40.4 127.0 630.7 3,292.2 3,922.9 313.8
1987 41.5 131.9 624.9 3,341.8 3,966.6 317.3
1988 44.7 123.7 622.7 3,381.9 4,004.7 3204
1989 43.3 125.0 619.4 3,422.4 4,041.8 323.3
1990 42.7 1125 615.6 3,449.4 4,064.9 325.2

Sources and methodSee the text and footnotes in the article in section Ill.



Table I1.3. Gross fixed investment and gross capital stock in Poland (billion 1971 ztotys)

Investment Capital Stock

Equipment Structures Equipment Structures Total Index
1946 2.1 10.5 128.5 1,263.2 1,391.7 102.5
1947 4.1 14.2 124.9 1,252.1 1,377.1 101.4
1948 6.1 15.9 123.6 1,242.9 1,366.5 100.6
1949 8.3 18.2 124.5 1,236.3 1,360.8 100.2
1950 10.9 18.5 127.9 1,230.1 1,357.9 100.0
1951 12.2 20.9 132.4 1,226.4 1,358.8 100.1
1952 13.2 22.4 137.7 1,224.3 1,361.9 100.3
1953 14.8 26.3 144.1 1,226.1 1,370.3 100.9
1954 155 30.9 151.0 1,232.5 1,383.5 101.9
1955 16.4 31.2 158.4 1,239.0 1,397.4 102.9
1956 15.9 33.3 164.8 1,247.5 1,412.3 104.0
1957 15.9 34.4 170.8 1,256.9 1,427.7 105.1
1958 16.5 36.0 177.0 1,267.8 1,444.9 106.4
1959 18.8 39.4 185.3 1,281.9 1,467.1 108.0
1960 21.2 40.6 195.3 1,296.8 1,492.1 109.9
1961 23.4 41.6 207.0 1,312.5 1,519.5 111.9
1962 27.2 42.8 221.8 1,329.0 1,550.8 114.2
1963 29.0 42.9 237.5 1,345.3 1,582.8 116.6
1964 29.0 45.5 252.2 1,363.9 1,616.1 119.0
1965 33.2 48.4 270.3 1,385.0 1,655.3 121.9
1966 36.0 51.1 290.1 1,408.4 1,698.6 125.1
1967 39.5 55.5 312.2 1,435.7 1,747.9 128.7
1968 38.8 60.2 332.2 1,467.2 1,799.5 132.5
1969 40.1 64.9 352.4 1,502.8 1,855.2 136.6
1970 45.9 70.0 377.1 1,542.8 1,919.9 141.4
1971 52.6 75.7 407.1 1,587.6 1,994.7 146.9
1972 71.9 82.3 448.5 1,630.2 2,078.6 153.1
1973 83.5 99.0 498.3 1,688.4 2,186.8 161.0
1974 91.2 112.3 552.1 1,758.5 2,310.6 170.2
1975 97.4 119.5 608.1 1,834.0 2,442.1 179.8
1976 96.3 126.2 658.8 1,914.4 2,573.2 189.5
1977 96.3 125.7 705.7 1,992.2 2,697.9 198.7
1978 92.7 125.1 745.4 2,067.6 2,813.0 207.2
1979 83.8 119.3 773.3 2,135.1 2,908.4 214.2
1980 72.1 113.4 787.4 2,195.2 2,982.6 219.6
1981 70.0 95.6 798.3 2,235.9 3,034.2 223.4
1982 61.9 85.3 800.3 2,265.3 3,065.6 225.8
1983 62.1 90.7 802.4 2,299.4 3,101.8 228.4
1984 62.4 92.0 804.7 2,333.9 3,138.6 2311
1985 68.8 89.6 813.1 2,365.2 3,178.3 234.1
1986 64.8 91.5 816.9 2,397.6 3,214.5 236.7
1987 60.7 93.1 816.4 2,430.8 3,247.1 239.1
1988 50.2 93.6 805.3 2,463.6 3,268.9 240.7
1989 42.5 89.9 787.4 2,491.9 3,279.3 2415
1990 35.2 79.0 763.5 2,508.5 3,272.1 241.0

Sources and methodSee the text and footnotes in the article in section IIl.



Appendix I11: Robustness checks

Table 1ll.1 reports robustness checks for our estimation of capital stoclexyfain the baseline
assumptions in the article in section Ill. The annual average rates aipiteti Gormation are those
reported in Table 1 in section IV. We run two robussnehecks. First, we assume different depreciation
patterns for both equipment and structures. Hulten and Wykoff estirhatedlties of the parametr

to average 1.65 for equipment and 0.91 for buildfidhese values have been used in empirical studies
and recently in the historical growth accounts of Spain by Prados de la iasanduRose¥ In the
article, we assume slowelepreciation because shortage economies are characterised with capital
hoarding, meaning that firms keep some of their new equipment in storage,thdhesre not worn
out as fast as they would in production. The net to gross capital stocknr#t® benchmark year is
adjusted accordingly. Since these values deviate proportionally tiegfiamour assumptions for both
type of assets but in opposite directions, the combined effect on the fratgsital accumulation is
minimal and depends on the share of each asset type in the total capitalestookl, /e assume that
the typical service life for structures remained constant over tinpgtel¢ise inteitemporal changes in
the composition of the stock of buildings. Assuming constant service life of 59 ngsaits irdower
depreciation and thus faster growth in structures in the second half of iihe: yeder investigation,
but the rates of net capital formation do not differ substantially from oulitzEaestimates.

Table Ill.1. Annual rates (log %) of capital accumulation using alteendtdpreciation rates

1950s 1960s 1970s 1980s
Czechoslovakia
Baseline 3.6 3.8 3.3 1.8
Alternative patterns 3.2 3.5 3.1 1.8
Longer service life 3.6 3.9 3.5 2.0
Hungary
Baseline 3.2 4.0 3.4 1.3
Alternative patterns 3.1 4.2 3.6 15
Longer service life 3.2 4.1 3.6 1.6
Poland
Baseline 0.9 2.5 4.4 11
Alternative patterns 0.9 2.5 4.4 1.1
Longer service life 0.9 2.5 4.7 1.3

BaselineT = 20-25 years for equipment, 4D years for building®R = 1.5 for equipment, 1 for buildings
Alternative patterndR = 1.65 for equipment, 0.91 for buildings; T as in Baseline
Longer servicdife: 50 for buildings constant over time; all else as in Baseline

Table I11.2 reports robustness checks for our estimates of TFP grontiTable 2 in section IV.

Two sets of alternative rates of productivity growth are derived fronetbaund and uppebound
assumptions for the share of capital in national income, or the dlasfioutput with respect to capital.
In the article we proposed an elasticity of a = 0.4, following Easterly and Fischer, but in centrally
planned economies factor sharesaatitrary®® We cannot accurately estimate factor shfimea factor
incomes, since factor prices do not necessarily reflect taterfeosts. In other words, factats not
necessarily eartheir marginal produst Therefore, it is appropriate to proviéstimates for TFP
growth using a wider range of plausible values for the share of capital.

97 Hulten and WykoffM easuremeitp. 94.
% Prados de la Escosura and Rosés, ‘Capital accumulgtiotv5.
9 Easterly and Fischer, ‘The Soviet economic decline353.
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Table 1Il.2. Annual rates of TFP growth using alternative factor shamg84)o

1950s 1960s 1970s 1980s
Czechoslovakia
a=0.3 3.2 1.6 1.2 0.6
a=0.5 25 0.9 0.7 0.3
Hungary
a=0.3 2.6 2.8 15 1.6
a=0.5 2.3 2.1 0.8 1.0
Poland
a=0.3 29 1.9 1.6 14
a=0.5 3.1 1.8 0.9 0.9

Note: a is the elasticity of output with respect to capital, or the share of capitational income.
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Figure 1.Alternative estimates for investmt in Czechoslovakia, 1948-1990

SourcesRevised estimates are from Table 11.1 in the online appendix. Official datainvestment prices,
from Historicka statistickd rocenka CSSR 1985, Tables 81 and 82, p. 169 Statistickd rocenka Ceskoslovenské
socialistické republiky 198@ able 81, p. 205, andtatistickda rocenka Ceské a Slovenské federativni republiky
1990 Table 81, p. 220.
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Figure 2. Alternative estimates fonvestment in Hungary, 1949-1990

SourcesRevised estimates are from Table 11.2 in ¢indine appendix Official data, incl. investment prices,
from KSH, Beruh&zasi adattar 1950977, p. 32; KSHBeruhazasi évkényd989 pp. 1314; KSH,Beruhazasi
évkonyvi99Q p. 3.
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Figure 3.Alternative estimates fanvestment in Poland, 1946-1990

SourcesRevised estimates from Table 11.3 in tdine appendix. The official index is calculated fréocznik
Statystyczny 199F able I, p. 68, and converted into 1971 prices with additional dataRamanik Statystyczny
1968 Table I, p. 98.
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Table 1Annual average growth rates of national income and factor inputs (log %)

1950s 1960s 1970s 1980s
Czechoslovakia
Net Material Product 7.3 55 4.5 1.9
Gross Domestic Product 4.6 3.1 2.5 1.3
Fixed capital (official) 3.4 3.8 4.2 4.3
Fixed capital (revised) 3.6 3.8 3.3 1.8
Total employment 0.9 1.2 0.7 0.7
Total hours worked 0.5 0.5 0.4 0.2
Hungary
Net Material Product 5.7 5.3 4.4 1.1
Gross Domestic Product 4.5 4.1 2.4 0.9
Fixed capital (official) 3.5 4.2 5.5 3.9
Fixed capitalrevised) 3.2 4.0 3.4 1.3
Total employment 1.4 0.5 0.2 -0.5
Total hours worked 1.4 0.1 -0.2 -1.6
Poland
Net Material Product 7.3 7.3 5.3 1.0
Gross Domestic Product 4.5 4.2 3.5 0.6
Fixed capital (official) 4.1 6.1 6.4
Fixed capital (revised) 0.9 2.5 4.4 1.1
Total employment 1.9 2.1 1.3 -0.3
Total hours worked 1.9 2.1 0.9 -1.6

SourcesGDPis from Maddison,The world economyp. 477 NMP, capital stock (official)and employment
from statistical yearbooks; capistbck (revised) from Appendix (bnline). Total hours worked is
employment adjusted for changes in official weekly work hours.



Table2 Growth accounts using revised data on factor inputs (log %)

1950s 1960s 1970s 1980s
Czechoslovakia
GDP per workr hour 4.1 2.6 2.1 1.1
Capital intensity 3.2 3.3 2.8 1.7
Capital deepening 1.3 1.3 1.1 0.6
TFP | 2.8 1.3 1.0 0.5
Education 0.3 0.3 0.3 0.3
TFP I 25 1.0 0.7 0.2
Hungary
GDP per workr hour 3.1 4.0 2.6 2.5
Capital intensity 1.8 3.9 3.6 2.9
Capital deepening 0.7 1.6 1.4 1.2
TFP | 2.4 2.4 1.2 1.3
Education 0.2 0.4 0.5 0.0
TFP I 2.2 2.0 0.7 1.3
Poland
GDP per workr hour 2.6 2.1 2.6 2.3
Capital intensity -1.0 0.4 3.5 2.7
Capital deepening -0.4 0.2 1.4 1.1
TFP I 3.0 1.9 1.2 1.2
Education 0.4 0.8 0.4 0.4
TFP 1l 2.6 1.1 0.8 0.8

Notes:TFP (I) and TFP (ll) are the residuals of growth accounts not accountirazenunting for
educational attainment respectively. ‘Education’ refers to hurapital deepening and is the weighted
contribution of average improvement in educational attainment to aggilabaurproductivity growth.
SourcesTable 1; average educatarattainment fronittp://barrolee.com/



http://barrolee.com/

Table3 GDP by sector of origin of product (% share)

1950 1960 1970 1980 1989
Czechoslovakia
Agriculture 32.4 23.6 17.7 16.3 17.0
Industry 25.5 32.2 37.5 39.8 40.0
Construction 6.6 9.4 8.7 8.6 7.6
Transport and communications 4.0 7.2 7.7 8.2 8.3
Trade 5.5 6.3 7.9 8.5 8.7
Non-material services 25.0 21.3 20.5 18.4 18.4
Hungary
Agriculture 36.6 30.0 23.2 23.4 24.3
Industry 22.5 28.1 33.4 32.7 32.4
Construction 4.5 5.8 7.5 7.0 5.3
Transport and communications 5.1 7.8 8.3 9.0 8.2
Trade 3.4 4.3 6.1 7.0 7.0
Norn-material services 27.8 23.9 21.7 20.9 22.8
Poland

Agriculture 49.5 42.4 32.3 24.1 28.9
Industry 155 23.1 30.7 33.7 29.1
Construction 25 4.5 5.5 6.6 5.0
Transport and communications 3.2 4.3 5.7 9.2 8.3
Trade 3.7 4.3 5.2 6.5 6.5
Norn-material services 24.5 21.3 20.6 19.9 22.3

Notes Agriculture includes farming, fishingnd forestry. Industry includes mining, manufacturang
electrical power. Trade includes both wholesale and retail-riterial services includeance, housing,
water and gas utilities, government services, catering, and persanegseAll shares reflect 1976 prices
(see Alton et al.The structurg

SourcesOwn calculations from Alton, ‘Economic structure’, Alton etEdpnomic growthAlton et al.,East
European GNPCzirjak,Hungarian GNR HolesovskyCzechoslovakiaand LazarcikCzechoslovak
Benchmark weights for 1976Avere constructed in Alton et althe sructure
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