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In the past sixteen years, the Soviet Union has modernized its
agricultural system. by expanding its technology. and chahgingits mode of
production, From a position of low rank and priority, agriculture has

raised its status and its claims on capital investment. .Tractors have

" become ubiqhitoUs, the wheat belt has shifted'ZOO-miles“northward, and in

R & Duagriculturalisfég_the Soviet Unfon~outnumbers‘the United‘Sfates;
' fveﬁ thelprospééts for"changing—the course of Whole;ffvers’so,that‘théy
" flow south now seemé'more'feaéfble; .

Yet Soviet agriﬁulture cohtinues to Be ;riticiied for inefficiency.-
In part, fhis'concluéfon‘is-based on'old data, for their oﬁtput gréwth
exceéds'durs;, Th:part, it representé a pric?ng.problem, for their food
s highly.subsidizea (as Viad Treml has shomn), and suSsidies -
create queuéé;} AWHFIe the output-has grown, the Cqsts*have groWnAfaster
- "whiTe - prices‘have'been relative]Y stable, ;The quéﬁes:reflect ineffi=--

- ciency in distribution or comsumgtion but . not riecessaily. in production.

Nevertheless, the‘reputatiqn-persists’and,thisfpaper examines its authen~ -

tication.
The charges of Soviet agricultural inefficiency are built from
comparisons between countries of growth rates,. yields, and so»on.‘ As is

well known, the base of a comparison can serve a'purpdSe; "This need not

'be 'a devious or suspect act but merely reflect the clientSnof'thé°qomparison.
Thus most comparisons of Soviet agriculture have focused on the United States’
as a referent“betause this'is‘an eminently legitimate concern.of thé clients,

our CongressQ"Névértheless the Soviet Unibn’S’agricUlture~has been modern=

“izing rapidly and ought-also fo be~compafed_to 6thef“m6derhfzing agricul?

tures not only for a measure.of its success but for its modernfzing strategy,




of socialist structural‘transformation;"

;Transforming an agriCUltural structure impliea:more production
efflC|ency, or lncreaSlng farm output from exxstlng tnputs. »Thia'interf
pertatuon is too narrow because most output really is |ncreased by
augmenting the exxstxng :nputs by modern manufactured ones,’ Although the
Farm does not produce these new |nputs, as . lt did- the old ones, it is

often credlted with the enhanced output that comes from the.‘ A‘formulation~

. that takeS‘lnto,account these relatlonships of.the:complements and substituteS"”

for baSic |nputs is. the productlon functlonl ‘The baaic=iwputs;»are labor
;and land, and the 7 new inputs. are mechanical, chemical and biological
technology.' | ‘ - |
A production function may’seem an odd statiatical tool to apply to

' the'Soviet Union.2 [t is incontestably a phenomenon'of‘heoclaasical

'economECS; relying on assumptions’of,equilibrfumrand profit maximization

* that seem chimerfcaT injthe light of Souiet experience; It considers
i'nothlng at all about the level orrcompOSltlon of demand, focusnng nnstead
on the components of-aggregate«supply. At its sumplest leve], a productlon
tunctfon may be an~emptyrformalismvexpressong only ‘the |ntu1trvely'obvwousr
-fact that agrlcultural output cannot be |ncreased without more inputs and
the both -should be fu]ly measured Extended tozthe'Sovlet experJence, it_

f,would predlct that agrlcultural productlon wxll decrease. if ]lvestock are

‘destroyed (as durlng collectlvlzatlon) or that |t will |ncrease if fertlllzer'

'Ide]tverles grow (asvdurang the recent decade)

| Nevertheless, the avallable productlon functlon studles alao have a-
certain |ntu|t|ve p]ausnblllty that- commends them. First of -all, they
expresspa pure]y technical or‘engineering'relationship and-a-wfllingnessv

'to separate the that aspect of efficiency from the economic. Second, they
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are generalized and have been applied to the study of agriculture in a
diversitygef economic aysteMS; thus the Soviet estimates can be comparedr .
to'others.s Finally they c]assify'our'knowfedge,in a way that is fairly

independent-of‘ideology.' I f the'first approximation'td'an'efficiency etudy

tof Soviet agrlculture i's purely technlcal -and lndependent of ideology, e. g.,'
- the natlonallzatlon of land then the second approx1matron that |ncludes,|t

nvcan more accurately separate the pure effects of publlc land ownershlp.'_

The productlon function is part;cularly approprlate for studylng a

-isystem whose prices are known to be in dlsequ11|br|um.r At the snmplest
~ level of estimation, this data ‘is not required. Lowill stay at this level

-_andfrelylin'thislessay on my estimates that have . been published elsewhere, .

' S . S N . - '
along with some extensions. This is not to deny that the more complex.

production functions are useful, for they-are; ~They more‘c]early incorperate

-the aasdmption of.optimizaticn and the-principle of‘duality. M|chael Wyzan

has worked with them and | hope. that- he will pursue that path. 5

The dlstlnctson that | make ‘is between technlcal‘(or englneering)

efficfenty and econemie efffciency;: In graphlc terms, this is. the dlfference

.. between belng on ‘an- lsoquant and belng at a tangency of an |scquant and: an

isocost llne. Yet économics is not all tangencnes and intersections. There

isin addition the ephemeral componet known as ''system'' or '‘'organization,'’ -

“which includes income-distribution and motivational incentives. In my work

'Von'prodUCtidn functions: | ‘have explered7rather deeply the'literature‘on,'

agricultural‘deveTppment-in Tess developed'econemies'andgwill‘Iink_that

;information to production funCtioniestimation. ‘This is a departure frdm'past

'practnce, where agrlculture most often has been compared between the Sov1et

Unlon and the Un:ted States. ‘Here the-Sovuet Unlon S;productlon efftcnency

‘isgseen}primarily‘as_a fo;a] point for today's developing”countriesrwhd find
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socialized agrlculture-to bevalluring.g .
Manyrof our well=known judgements.about»soclallzed-agrlculture are
more‘accurately deScribedhas testable hypotheses thattareisubject to',
empirlcal verltlcation.g‘The'productlon functionxformulates(the‘test and
‘defl@esuthelr boundaries‘so that they are reasonabletln:both economic
\loglc and.technologlcalrparticulars; rAlthough socialized agriculture
probably is‘attractive:because of‘its effects on lncomeldlstrlbution3 lt
alsoihasretticlency:consequences,-Whlch thetproductlonlfunction tests.
_lwo questlons*of Sovlet.agricultural efficiency are examined here: the
relatlve'resource base, or‘proportions oF‘FactorS'of«productlon;;e.g;,-lahor
and land; and the‘optimal‘scale. Althoughjthesevare related tO'questlons‘
of factor lncentiyes:and ﬂncome‘distribution; those are_more‘or less ignored.
An advantage of - the productlon function is its multldlmenslonallty,
»When,thellnputs and outputs~are many. For example, conslder the . off-cuted
conclus:on that the pr:vate plots in Sov1et agrlculture are more efflcaent
_because they produce 23- percent of the nat»on s food on only 3 percent of .

7

its land.-,‘A simple productlon functlon tells us that output depends on
_;both labor and land. “The private plots -are more precisely’described as
labor-uslng and yield;increasing; They conserve on land, the resource in
shortest supply, but use generously the more ava:lable resource whlch is
‘labor.: Thelr greater effectlveness |s the sum of: the ‘high y|eld from land
’;jthe’intenslve}use~of labor,;andﬂthe spec»alizatlon 1n?land-saV|ng,*labor--i
using products suchlas,meat and vegetaoles. | | h

'This view’of thelprlvate plotsiuses an argument of comparative
advantage that is most often foundkln international trade theory° lts»

extensnons shed some llght on the crltlcal dlfferences between ‘the private

Y and'socnaln;ed«ownershlp ofaagrlcultural'land.v A\flrst extenSIon is that



5.

the two sectors differ less :in ownership thanlin factor proportions; 1 f

the assumptlons of . trade’ theory are met, there wsll over tlme be a tendency '

toward a factor-and commodlty-prlce equallzatlon between the sectors even
7w1thout factor mob|l|ty, l.e.,,the transfer of soc1al|zed land to prlvate
use, Thls oceurs prlmarlly through ‘product spec:alxzatxon.:

A‘second extension of-trade‘theory~is that the speclalization of the
sectors depends on thelr factor proportlons, or the land. per w0rker. in
::thlS llght the prlvate plots can be more. crltlcally V|ewed as'a resndual
employer for surplus labor as yet unabsorbed into- the more lndustrlallzed
),economy.8 There is some*support'For this view in the*SOVlet data. Flrst,
the-recent relaxation of‘restrictions;on-privatejproduction'have»not'
-appreclably increased output. Oyerall the pool offagrlcultural:labor;has,m
vshrUnk andfthe'output‘on prlyate,plots has declined.’ Nevertheless, ln
the republtcs where the pool of agrlcultural labor has lncreased, the private
plot productlon also has grown, €, g., in Azerbaldzhan,'where prlvate plot ‘
output lncreased by 43 percent between l970 and l979 9¢ Thus, holdlng farm
.labor on,the'prlvate'plots (or by a domestlcipassport system or other»control):
‘s a-policy‘that is labor-using and-job-creatlng;l0

Thls argument does not deny that prlvate plot productxon meets a-
necessary demand but focuses lnstead on lts comparat:ve advantage, where .
4the.tradlng-producnng un|ts wnth dlfferent resource endowments»are not-
-natlons but sectors, Although the need to moblllze surplus labor s
‘appropriate - for a statlc, developlng economy where workers’ are in: surplus,
‘-lt.dlsappears when opportunltles are‘avallable in ajmodern~sector.;VFurther,‘
" no labor force'rejects an,augmentatlon ot'lts,musclepower and ‘a release |
from backbreaklng work." Capltal-uslng'prodUCtion,"eitherrin‘agriculture

, e, »

| or manufacturlng, is an attractlveialternative. Nevertheless, many

deveIOplng countrles falter ln prlvately supplylng and allocatlng capntal
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and rely on oubllc financerofrinvestment and forced'savlng¢ Hlstorlcally
;and polltlcally the Sovnet Union llnked agrlcultural capttal formatnon to
"land‘natlonallzatlon,andfcollectlylzatlon.ll '

Thfs combination of'a;landireform (the_n@tlonalization).a newleconomlc -
V'organizatlon (the collective),.and'the publiclsupplylofrcapital has attracted
the deveIOping"'economies.l2 These c0untries,haVe sought‘to'moderniie food
productlon but face a d|lemma between that goal ‘and”. polltlcal stablllty
because capltal allocatlons are- most effectlve on . the largest ‘Farms. ;Thjsg‘d
attractlveness stems from several sources. .they are!dlver51f|ed,so their '
risklness is less; they can generate savlngs'fromAconsumption,to repay -
rcredlt; theyloften have the polithallclout"that passes’fOrveligibility.l3

More lmportant yet, the costs of publlc admlnlstratlon are lower when supblylng
-a few large farms than when . supplylng many small farms. _ln short,-the,large .
fanns have’scale advantages,for farmers and bureaucrats,allke.lﬁA Theirli

- .drawback IS that they enhance the existing lncome lnequalltles and favor the
»rlch The Sovnet model that enlarges farm size- and modernlzes technology

but avolds the lncome dlstrlbutlon consequences of prlvate land ownershlp.

is appeallng to economies that are concerned wnth ‘both equ1ty and efflcnency.

The |ntroduct|on of capltal as a- thlrd factor of productlon expands a

‘productlon functlon to conSIderatlons of scale, optlmal farm snze, and thel
:use of‘manufactured lnputs. The Sov1et'farmsfhave beenjcrlthIzed‘for'belngl
'itoo-largerand,therefore lnefficient;'hOur:ability:toﬂevaluate thlsgargument'1
is someWhat'amblvalent."On”one'hand;Aalbroduction‘functiohfanalysls,seems
ldeal’for this‘purooset‘?bsing‘a Cobb-Douglas productlon'functfon,'the'lnput'
‘coefficients"shouldVSUm to‘onev[fhthe_returns~to scale'are constant;(and‘
fthe farm size is optlmal) 1Such-a finding would lndicate-that,today's scale

s rndeed‘approprlate. My production functlon estlmates led to such-a.

l
1
l
i
|
l
i
I
i
t
|
i
i
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conc]usion;‘but'only‘tentatively.
| '\On:the other hand; optimal farmisizeﬂwi]l:differ hetween—reoublic§‘

- on the/basis'ofvfactor'proportions;and product specialization; fWhiie the‘
-orivate andlsocialized sectors can be compared‘on thesercharacterfst}cs,

" the colﬁectfve and;state farms are not so sharply contrased; Their factor
proport%ons are known (and . shoun in Tahle'z below); hUt:their spectalizations*

'dlffer by republlc and require a more extens;ve ana]ys;s than thls paper

c allows. "This gap in our knowledge of Sovnet agrlculture IS sxgnlflcant and

’deserving of remedy. | |

- Tnere’isSYet’anotherrproblem;« My‘production function consideredlonly
thoseihnputs;used‘directly:on the farm, but’as agrjcultureriskmodernized

: the‘iine>betWeen outnuts andiinputs that are “Farm”ﬂor ”off—farm will change}

‘ Thus the “off Farm' inputs to Soviet. agrlculture lnclude not only ‘the

: planners but the hydrolog|st in the Mlnlstry of Water Supp]y, the research

o scsent!st in a seed lnstltute, the chemust in. the fertlllzer lndustry and

the’ mechanlc in a repalr facility: of Se]‘khoztekhnlka. vlncorporatlng,the

‘_effects of.this‘infrasturcture.is at best incomplete,

‘>One'ottefarm inputuof'considerable-jmportance:tovdevelopingiagricufturef
:.isvthejpublic investment in people, such’as.theihuman»capitai~fn education.?e
.Bylignoranceror halice, an :uneducated andvunskilled worker Can,waste manyv‘
.modernffnputs; For example, ‘the genetlcally advanced seeds are more
‘productlve only wnth the proper. fertllszatnon ln accurately measured ‘amounts.
Human capjtal in- educatson affects a productlon functton estlmate :n two- ways.‘
':The‘first“is.its own-effect,'where educated workers.are more productlve than -
'poorlyieducatedQWOrkers. ’This ettectﬁis surprisingly absent-intmy prodUCtion"
-functlon estlmates. ‘b f ‘

: The second effect ls the complementarlty of educatlon Wlth manufactured

Lo
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inputse . In_the Soviet estimates, this effect is so stroig that it causes
- data collinearity; either the manufactured inputs or thejhuman capital is
statistically redundant. |t further»is~twohdirectiona1;‘a Soviet'Study .

of[northwestern farms sndlcates that new capltal eqU|pment |ncreases output

- :vnot at all where the labor force is more than 92 percent unskllled or ill~

18
,educated . Educatlon seems further correlatedveven thh‘the locatlon of

19

new fertilizer manufacturlng plants.,. A flrst approxnmatlon to answerlng».‘
the questlon of optlmal farm size agaln examlnes the reglonal varlatlon nn
factor proportlons. The progenutors of thIS perspectlve Vernon Ruttan and

,YUJlro Hayaml, classify the world's agrlcultural systems lnto land-saVIng

(such as Japan) and Iabor-saVnng (such as the Unxted States). 20 . Each ‘class

. conserves on the resource in shortest supply, -even - dlrectlng its. technology o

toward that goal L The republics of.the Sovnet Unlon»duffer consnderab]y
i}n their agrtcu]tura] 1and-labor'ratios.~jThebpatauare shown’in Taole 1,
'vnhere the répuplicszare'orouped'by theirvratios of hectares,per‘worker.
;(fhe secondjnunber‘indicates_thevshare of‘arable landiin_produotion”and-wiili4

 be discussed below.)

5Tab1e'1. Land per worker (Z/L) and Land utlltzatlon (Z/Ar), in
§ " Soviet agrlculture, by republlcs, 1979

Group 1 2 Group 11 - »/" Group 111
| } /L Z/Ar o ;h?Z/LﬂfVZZAr- - .f:, S '.z/A%: ;
CRSESR 12 .57 Uraine . 6 .80 Georgia .1 .2k

Kazakhstan 22 - ;19 BeloruSSia. 5. .66 h'Azerbaidzhan 2 .31

| ) - , holdaviad' - '3w7‘ .7t : v 'Annenia> 2 ; ;33 ‘
‘Lithuania 7 . ';66' UZbeR?stani, 2 W15
Latvfa : 7 ,;67 a Ktrghizia‘ 'h3.“r;T3:"
tEstonia 8 ;64_ . Tadjik}stanf 2 ~;19’

* Turkmenistan 2.5,.03



" Definitions:
(1) "Z: sown hectares of crop land; -

“(2) L:  annual number of workers taking part'in state fam
: ~or collective farm.labor; -

(3) Ari—hectares of arable land.

* Source: Narodnoe Khoziaistvo v l979;g{;

TsSU, Moscow: 1213 290, 304; 240

Uslngtthls framework the republics of the:Soyie Unlon may‘be‘grouped
by thelr factor proportlons and compared for the approprnate technology
that would conserve. their scarcer resource. The republxcs of Group I (in-
Table l) possess an angCUIUJral resource endowment that resembles the Un|ted
States; thelr approprlate technology would be labor-savnng (and land-uslng) R
In Group i1, the endowment resembles that of Japan and ltS approprlate»
technology would be land-savsng, labor-us;ng, and yleld-lncrea51ng. (Its
,Janalog i's the.private sector as dlscussed earller ). The republ;cs in Group
\ll are |ntermed|ate to the others |n factor endowment and in the. approprlate
3d|rect|on of their technology.

The Sovtet republics. lndeed dlffer in thelr growth strategles by
resource endowment. The relatlve land avallablllty (the Z/L of Table )

| is negatlvely‘correlated~w1th yield (r = -0 65) and posttlvely correlated

' m'wlthvlabor’productlvity (r = +0;42). (Both‘correlatron coeffncnents are -

'slgnificant,”in%that the probability that either equals zero lsvonly”0.0QOl;

o but this is due to. the partial'ldentity') ‘At polar eXtremes,ithe republic

"of Georgla has adopted a land-savzng strategy of agrlcultural development
' The RFSFR has adopted a- labor-savung strategy. The republlcs of Group ll’
.have:used‘a mlxed strategy;22 | | |
' ‘Optlmal’farm size also is related;toiregional:resourcerendowment and-

factor*propdrtions.g Berry and Cline,rinﬂa world-wide study.of‘developlng
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agrlcultural systems, show: that a larger farm size s assocsatedHWIth a
htgher labor productlv:ty and a lower land productnvnty (yleld), as. these.
'farmes‘replace,labor»by capltal and hold more land’ outhof use._23 Applylng
theiresults of‘thls study to the Soviet Unlon; the farm size would‘be
larger,ln the«north:than in'the south.because,ot'the dlfferent-landeworker
ratios; ‘Thesehdata are shown in-Table‘2, which indlcates that thersoviet
rUnlon.follows this.cothn-pattern' the Farm'Size is larger where land ls' -
relatlvely more avallable Overall, of course, the average Sovnet farm is
extremely large; Berry-Cllne found a. predomlnance of’ large farms (over 1000
' hectares)»only in Venezuela, Peru, and Brazil. ~Nevertheless, the relative
Sovlet farmvsize reflects'factor endowments;l

The Berry-Cllne relatlonshlp has two corollarles that are relevant
to Soviet agrlculture., The flrst is that more land will be held out of
use-wherelavailable land is greater, but thlS result doesfnot hold*for«the
‘ ,SoVTet'Unlon; As Table 1 |nd|cates, there is more unused land in the |
south ThlS dlsparlty reflects the south's need- for lrrlgatlon. A second
corollary is that small fann (prlvate plot) productlon is more approprlate
in the south where the land per worker is low, where labor is in ”surplus
and where_itfcanrbe applied intensively. " This is partlallv)conflrmed by -
'Soviet'experience; lnnthe north {Group Il, theLShare of agricultural land
in prlvate use is. less than 3 percent but in the south (Group lll) it-is
greater than 6 percent However, the greatest share |s in the ‘west (Group
"II)there 7 percentvls held in private use-on the,collectlve farms{and 10
rpercent by worker-employees, usually from the state farm.

The discussion thus far indicates that the Sov1et unlon has not one but
'>vthree agrlcultu:al productlon systems, dlfferentlated on the ‘basis of factor

proportlons and other relevant characterlstlcs.» ln addltlon, some prev;ous‘
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workrof mine indicates a strong Soviet*preference for'regjonai'seifesufficij
'.ency in food proouction; indicating autonomy ofjdemand ‘and ken Gray.has,-
rationalized these preferences by observ:ng the transport: minlmIZ|ng bias

in agrlcuiturai p]anning.ZA‘ Thus a productlon Function was’ estimated for .
.each of the three regions, for the eievensyears (i§65-7s) and this,resuit
oompared to»a-nationaiiestimate;4 The estimation equation in'each oaSe;was'

| Q= A+ by Z* + b2HP“ + b3FERTR“‘ + bl*LABOR" + bSHERDS + e,where( )
“|nd|cates a- logarithm Q is the vaiue of putput in 1965 prlces, Z lS sown -
vhectares, HP is capital measured in horsepower capaC|ty, FERTR is dellvered
fertilizer in 100 percent nutrient units, LABOR is the annual partiC|pat|on
in state and collective farms, and HERDS is the productlve iivestock
|nventory measured in cattie-eqU|vaient units.

. The precvsuon of the production function estimates, as shown by a Chom

' test, is 5|gn|ficantiy enchanced.25 Nevertheiess, some of -the coefficients
do not significantiy,differvfrom zero,;ineiuoino'aii of those for Kazakhstan-
RFSFR;-»Severai,expianations.are possible. Flrst, the model may be‘mis- -
specifieo including omitted‘variables;= Thls |s discussed below and implies
that a more sophistioated‘model'such as that of Don Greeneis approprlate for . -
- this region;26 Second, it indicates that—the RFSFR is_comprised‘of more-
“than a singievgroupfand shouid‘be subdivided as:data'become avaiiabie;
Finaily,'it may’indicate<that these inputs‘are notbas produetiye'in‘this'o
reaion as in others and that the policy of regional autonomy IS hot effncxent '
" in productlon;v This can be seen from the output eiast|c1t|es. Since the

, estimation is in']ogarithms,iits coefficients_indicate an.outputAeiasticity -
for eaoh inputfin'eachbregion, e;g., the input_coeffioient ofl;23 for land
inﬁthe West'binoicates that a 10 peroent.increase:in land woulo'inorease

output there by 2;3 percent. A coefficient that'is*not)significantiy;differenp




tron ~zero indicates that these 1nputs.at the margln have: llttle if any-
effect on output.i' .

The consequencesiof an omitted input for the estimationbdepend on«the
optimization‘assumptions, or-the behavioral model, behind theﬂequation;t'
: This.pointﬁcan‘be'illustrated by the input of water from raintall andAfrom
irrigation; I f an input'quentity cannot be»foreseen’except*for assumjng h
that it will equal. a constant (mostnlikely the mean);‘thenvthe optimiZer-{
Vdecision;mékerrhaé.ho specialhknowiedge to use in‘decioing‘thelquantity
of the inputfto use;i An example is the water from’rainfeit, where.the_
quantityfis variable but>unknown; However, if an'input can -be torecast
and - its quantity ‘chosen to reflect this knowledge, the estlmated coefficients-
lare biased measures when the input is omstted from the equatlon.‘.Anvexample
ls»lrrrgated or dralned Jand, where the quant!ty can be'forecast; Unf
fortunetely the'ability'to_include this variable in these equetions is beyondi,
thelscope ofrthis paper;_ In particuler, as much as 40 peroentwotlfrrigated
land in some’republics is .in priVEte4use; -Sinee the‘other inputs Tnvthis
sector, particu]ar}y,labor; are not.known,vthe'daté,for'jntorporating
‘irrigated'land fn the estimating~equation now ere'inadequate;

This- paper has examlned the dlfferent resource endowments of the
republlcs.of the USSR with their varlable factor proportlons. The focus
'ot this work was:the‘difterent paths'to:agricu1tural modernization that -
: eachlendowment requires;r These can be divided into iabor-seving and iand-
‘saving:modernizetion. :The Soviet Union then‘wes~divided fnto,three s
”agrlcultural reglons whose resource endowments are rough]y 5|m|Iar wnthln
the reglon but different between the reg;ons. Productlon functlons, Cobb= 7’
iDoublas llnear ln logarlthms, were then estlmated for these three reglons;:

Two of the reglons, the south and the west, were . found to have relatlve]y
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fhWell-be%aVed productdon'functions comparable to thOse~in other agricultural
systemsi These are the reglons wi th rap;d growth However, the productlon
function for the - domlnant agricul tural reglon, |nclud|ng Kazakhstan and.
sthe RFSFR, were not well-behaved and requure,further sub-dlvrsonsron the
basis of resource endmeents;27 |
This regiOnal‘approachito production ana]ysis in-the7Soviet Union

“suggests a number of fruitfui~steps for further analysis, Firsthis.an
examination‘of-the‘factor-augmenting-technology accordfng“to the regional’
resource endowments;L In particular, some WOrk'elsewhere_has found ‘that
technologY'augments the: scarcer resourceS'in~response‘to prioerincentives,'
usually with a Iag7of-7-8 years, e;g; where the price of labor is relatfve!y
high the technology tends to be Iabor-sav;ng. The USSR, 'with its‘land
natlonallzatlon and economlc plannlng, has no. 5|m|1ar prlce lncentlves, but
‘should foltow1s:mlgar_strategles,for~lts.technology.-’[ts abjllty;rs_of
_ considerable interest..Second, this paper suggestsfthat regional spebial--»
|zat|on of output can supplement the dlfferences in factor endowments |

and eventual]y equaltze factor |ncomes.‘ The USSR has a long-standlng
commitment'tO'natlonal equality in labor income, to whrch regnonal
specializatfonsvcould«contribute; Thus far,:specialization has been
pursued only because of clxmate, but it has considerable prospects’ for

growth
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Table 2: Land per worker (Z/L) and Average farm size (Z/N) in Sovtet
agricaulture, by collectlve and state farms, by republscs, 1979

Group IA(north)' - Group 41 (west) » Group 111 (south)

Collective farms (koikhozy):f

R I T e am
ARSFSR . 11"' 4,700 2Ukraine .5 3400 Gebfgié , 1 koo
.Kéiakhﬁtaer 15f Aib;éOO f :Beferpssia, é . 2000:~ Azerbaidzﬁanry 3. 1200
’ < V_ : ;7 *Moldayfe‘ 2 2400’ . Armenia : 2 | 5001_
| Lithuania - 6 1900 Uzbekistan ~i 1.5 1700A
* Latvias - 7 2500  Kirghizia 3 32004

EstoniaA | 8 2900  Tadjikistan =~ 2 2400
| Turkmeﬁisﬁan 2 f23b0: .

State farms (sovkhozy) s o . ‘ . .
Z/L /N Z/L - - Z/N 2/l Z/N -

C#RSFSR ﬂ i ,es,soo © Ukraine 5 3400  Georgia R 700
Kazakhstah 23» viS,OOOV *BéléruSsia j5‘ 2400 ‘ Azerbaiﬁzhen 2 /j700 '
| Moldavia 2 1300  Armenia 2 600
Lithumia 5 2000  Uzbekistan . 3 2700
*Latvia - 6 2900 V‘Tadjikistan  2 2600j:
Estonia | e,7~ 3100 “*Tufkmenistan; 2;5: 1500

Deflnltlons
e(l);Z' sown hectares of crop land;

(2) L: annual number of workers taking part in’
: state farm or collective. farm'labor"

(3) N: number of collectlve or state farms at
’ the end of the year. :

Source: Narodnoe Khoziaistvo v 1979 gq.
- TsSU; Mbscow Z90="1, 302=1, 24U

L% »Median
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Table 3: Production function estimates, Soviet Union 1965-75,
' national and regional )

Land HP | FERT'R LABOR ~ HERDS

b, b, by by by
National (N=165) : B 03+ .27 .3k .06+
North (Group |, N=22) -5+ -.52+ .30+ g9+ 1,18+
West (Group 11, N=66) .23 .32 .00+ .27 RER
South (Group fil, N=77). -;00+ ;04+. | ;35 | ;30 ’ .33

+: Coefficient does not significantly
differ form zero- o

| Rzé-.99 in éll estimates
Sources:
(1) Land: sown areé,(Z);>See,Téble l; 7
(2) HP, FERTILIZER, HERDS, See sources and inethodology ln Clayton, 1980
Herds are an aggregatlon of cattle, swine, sheep, goats and poultry

in cattle-=equivalent units.,

(3) Labor: See Table I.
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