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Abstract

This paperusegshe only representatie sampleof the RussiarFederationthe RussiarLongitudinal
Monitoring Surwey, to estimatethe returnsto educationin this ex-communistcountry This is oneof
thefirst studiedo tacklethis classicissuein laboreconomicawith therealisticexpectationof obtaining
resultsfor Russiacomparablén quality andreliability to thoseavailablein developedcountriesand
othereconomiesn transition. Using standardegressiortechniquesve find thatthe returnsto educa-
tion in Russiaarequite low comparedwvith thosereportedin the literatureon countriesthroughouthe
world, in almostno specificatiorreachinghigherthan5%. Moreover, thereis virtually noimprovement
in returnsto educationin the 1992-99period,a resultsomeavhatat oddswith the suggestiorof several
studiesusingRussiardatafrom the early 1990s.Whenwe instrumentour mainregressotusingpolicy
experimentsdrom the 1960s,we find comparableaesults. We alsoperforma selectvity correctionand
discover even lower returnsto educationfor men, althoughthey becomeslightly higherfor women.
Additionally, we find extremelylow returnsto tenure which canevenbecomenegative in certainspec-
ifications. Theseresultspresenta bleakperspectie for educatedRussiansyith negative implications
for investmentsn educatiorat all levels,auguringthe imminenterosionof oneof Russias few assets
notyetcompletelydevalued the humancapitalof its citizens.
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1 Intr oduction

“... tolearn,tolearn,andtolearn..”
Vladimir Lenin. October2, 19201

The estimationof the profitability of investmentn humancapitalhasbeena centraltopic for numerous
paperssincethe questionwas first posedin the early 1960s> Theseestimateshave also beenusedto
investigateothereconomidssuessuchaswagedetermination(Willis 1986)andoptimality of theresource
allocationbetweereducatiorandothersector{DoughertyandPsacharopouldsd77). Returngo education
affect the overall educationalevel of the population,which in turn hasbeensuggestedsone of the key
determinant®f a countrys economicgronth (Barro 1991). The questionof profitability of investmenin
educatioris now of centralimportanceor Russiaaftertheabandoningf its centrallyplannedpathandits
shift toward a market economywith liberalizedpricesandwagesdeterminedy supplyanddemand.
TheRussiareducationakystemis quite advanced pothin attainmentindquality, evenin comparison
to that of developedcountries. However, Russias low andstill decliningoutputper capitaaswell asits
disruptedsocialnetworks anderodedproductionstructureprovide for eco-nomicandsocialconditionsfar
worsethanthoseof ary developedcountry Russiais also strugglingin comparisorwith other Central
andEasterrEuropearcountriesundegoing thetransitionfrom a socialistto market economy While most
CentralEuropeartransitioneconomiesvereexperiencingrecovery of outputandsubstantiatieclinein in-
flation by theseconabr third yearof transition,Russiais still undegoingakind of “prolongedtransitior’.®
Despiteadecadef reforms(mild atfirst, thenmoreactie startingin 1992),Russianfave seertheirecon-
omy shrink nearlyevery yearandare suffering a mountingerosionof their purchasingoowver aswell asa
rocketing of corruptionandorganizedcrimein all levels of society No major reform achiezementswere
implementedbeyond the price and tradeliberalizationand the mawginally successfuprivatization. The
governmenthasreducedsubsidiedo its numerougesearchnstitutions,especiallyin the defensendustry
andstrugglingenterprisesave little money to supportR&D. With this combinationof pooreconomiacon-
ditionsanda high supplyof educatedaborforce,we conjecturedhat Russiarreturnsto educationwould
likely bequitelow. We furtherdid not expectto find anincreasen thesereturnsduringrecentyears given

thattherehasbeennoimprovementin theeconomicconditions.

1 Quotefrom “The Tasksof the Youth League$, a speectdeliveredat the Third All-RussiaCongres®f the RussianYoung
Communistd eague Nearlyevery schoolin the USSRhadthis sloganpostedor all studentgo see.Thepromotionof (politically
correct)educatiorvasoneof thecornerstonesf the Russiarrevolution. More thanameandor obtaininghigherwagesgducation
wasseenasagoodin itself.

2 seeMincer (1958),Schultz(1961),andBecker (1964).

3 Datafor transitioneconomiesrefrom Aslund etal.(1996).



This is oneof the first studiesto tacklethis classicissuein laboreconomicswith the realisticexpec-
tation of obtainingresultscomparablan quality andreliability to thoseavailablein developedcountries
and othereconomiedn transition. It is alsothe first studythat we are aware of that using Russiandata
acknavledgesthe possibleendogeneityf the schoolingmeasureandinstrumentt appropriatelyandper
formsaselectvity correctiongiventhatonly currentworkersareusedin our estimationsThis hasbecome
possibledueto the RussianLongitudinalMonitoring Suney (RLMS), an excellentsourceof currentdata
andthe only representate sampleof the RussiarFederation.The RLMS is a household-basesuney of
morethan6,000householdgasof thefirst roundof data),eachintervieved eighttimesbetweerOctoberof
1992andJanuaryof 1999. Givenvariousconstraintsanddataproblems(explainedin Section4), we have
hadto consideralmostexclusively the lastthreeroundsof data. Our results,howvever, remainunchanged
whenusingthe entiredataset.

We restrictour attentionto workers earningpositve wagesin the monthbeforethe intervien. Using
standardegressiortechniquesve find thatthereturnsto educatiorin Russiaaremostlyin therangeof 3%
to 5%, amongthe lowestworldwide andcomparabldo thoseestimatedisingRussiardatafrom the early
1990s? More importantly we find virtually no improvementin the returnsto educationin the 1992-99
period,rarelyexceedings%. This contrastsvith thepicturesuggestetyy Brainerd(1998),andconsidering
severaldravbacksof thedatasetusedn thatstudyto analyzereturnsto educationin the post-refornmperiod,
we believe our conclusiondettercharacterizéhereality thatRussiansvith varyinglevelsof educatiorface
in thelabormarket® We have furtherbeenableto evaluatethe relative importanceof two factorsthathave
contributedto the smallwagedifferentialswith respecto educationn Soviet andpost-Seiet Russia.Our
findingssuggesthatmarlet-typewageadjustmento equilibratethe high supplyof humancapitalwith its
relatively low demandyatherthanthe egalitarianwagepolicy of the Soviet governmentjs the mostlikely
explanationfor thelow returnsto education.

We acknavledgethe possibleendogeneityf the schoolinglevel in our OLS regressionsandthebiasit
cancause.Usinga policy experimentfrom the 1950s—1960gve areableto instrumentour mainregressar
yearsof schooling,andconfirmthe validity of our OLS results. We alsocorrectfor selectvity stemming
from our exclusive consideratiorof workersin our estimatesThereturnsto educatiorfor malesafterthe
correctionarelower thanthoseof the OLS regressionandthe returnsfor femalesare higher However,

for the full samplethe correctedreturnsare almostidenticalto the OLS estimates.Although the RLMS

4 Brainerd(1998)andNewell andReilly (1996).

5 Brainerds studyhaddifferentobjectives, but oneof its resultsshavs animportantincreasén the returnsto educatiorin the
1991-94periodandconjectureghatthe returnsshouldincreasefurtherin the future. However, the authoracknavledgesthe lack
of representatenesof the dataused,andthe studyis likely to have measuremergrror problemsaffectingtherelevantvariables.



wasconceved asrepeateatross-sectionst is possibleto constructwo panelsusingthe two phase®f the
suney. We usethis capabilityto provide furtherconfirmationof our results.

We alsoestimatereturnsto educationfor varioussubsample®f individuals: menandwomen,rural
andurbanworkers, and peopleworking for private enterprisess. governmentemplo/ees. Womenand
rural workersconsistentlyreceve higherreturns;contraryto the findingsof someauthorsfor individuals
employed by the governmentthe returnsare slightly higher althoughthis differenceis not statistically
significant®

We additionallyobsere extremelylow returnsto tenure,which caneven becomenegative depending
onthe specificatiorused.This is thefirst studyof which we areawareto producethis result,andthe con-
clusionconfirmstheintuition thatpastexperiencepaysoff lessin aradically changingeconomy Workers
who stayin government-avned companiesseemostly the stagnatiorof their wagesoncewe control for
otherobsenrable characteristicsandthosewho switchto new private/foreign-aned companier begin
in privatizedenterpriseglsoseeno increasdn wagesdueto tenure,andat timeseven suffer a declinein
salary

As our title suggestsandin accordancevith the belief thatfosteredthis project,we concludethatfor
mostRussiartitizens,anadditionalyearof educations of little usein increasingvages.And althoughonly
supportedby anecdotaévidence(giventhe unavailability of detaileddata),the low returnsseento induce
Russiango emigratein searchof abetterlife anda higherrewardfor their abilities. Oftenthey leave never
to comeback,ultimately contrituting to theadvanceof companiesndcountrieghatfor decadesvereseen
asrivals. Additional evidence,datingbackto the Soviet period, suggestshat Russiansvho emigratedo
Israelhadabore-averageevel of educationOferandVinokur 1992),andsimilar evidencecanbegathered
from the Soviet Intervien Project,which usesdataon Russiaremigrantgo the United States.

Thepicturewe presents lessencouraginghanthat of previous studieson Russiabut we alsobelieve
it to be morerealistic. We find a bleak perspectie for educatedrRussianswith negative implicationsfor
investmentsn educatiorat all levels,auguringthe imminenterosionof oneof Russias few assetsiot yet
completelydevalued,the humancapitalof its citizens.

In the next sectionwe provide a brief backgroundon Russiaand on the Russianeducationakystem,
highlighting the characteristicenostimportantto our estimationstratgy. Section3 reviews the literature
on returnsto education,devoting specialattentionto studiesof othertransitioneconomiesand previous
studiesusingRussiandata. Section4 describesandanalyzegshe RLMS datausedin this study Section5

presentsheempiricalresultsandSection6 offers someconclusions.

6 Psacharopoulod985,1994),MaurerFazio (1999).



2 Background onthe RussianEducational System.

In 1917,whenthe Bolsherzik Revolution transformedsaristRussiainto a Communistrepublic, someof
thefirst reformswereaimedat the educatiorsector Beforethen,66% of the Russiarpopulationhadbeen
illiterate, with only half of thechildrenages8 to 12 attendingprimaryschools With little choiceotherthan
to startworkingataveryyoungagein orderto supportheirfamilies,childrenof workersandpeasantsvere
often unableto attendinstitutionsof secondaryandhighereducation.Accessto mary schoolswaseven
limited by socio-economistatus.In 1919,Russiareducationvasmadefree,andcompulsoryschoolsand
universitiesopenedo the generalpublic (even declaringa preferencdor admittingchildrenof low class
families). The numberof secondaryschoolsquickly gren, and alternatve educationalnstitutionswere
establishedor adultswho had never receved primary or secondaryeducation. A universalcurriculum
including requiredcoursedor all Russianschoolswasintroduced.By the early 1930s,the illiteracy rate
fell to 38%, which wasstill consideredo be too high. Compulsoryeducationwas extendedfrom only
primary schoolto sevenyearsof mandatedchooling.

In 1956,the TwentiethCommunistParty Congresslenouncedhe Russiarschoolcurriculumaslargely
irrelevant to real life and madeseveral modificationsto the program. Certaincourseselatedto the real
work processvereadded the seven-yearcompulsoryprogramsandthe ten-yearcurriculawere extended
by oneyear althoughthis lastchangewasreversedeightyearslater After that, the educationabktructure
remainedvirtually unchangedintil 1984, whena new regulationintroducedan optionalreductionof the
schooladmissioragefrom sevento six, with a consequenincreasen the durationof primaryschoolfrom
threeto four years.However, this hasnotyetbecomecompulsory The policy experimentdescribedabore
allow usto instrumentheyearsof schoolingvariablein ourempiricalanalysis.

Educationin Russiahasthe structurepresentedn FigureA.1 in the Appendix. Schoolcoversthree
levels: primary, incompletesecondaryand completesecondarythe first two of which are compulsory
Studentswho stopafter the incompletesecondaryevel canpursuea vocationaldegree(requiringtwo to
threeadditionalyears)or aspecializedecondaryr technicadegree( requiringfour moreyears).Complete
secondaryschoolgraduatesvishing to continuetheir educationcan study for approximatelyfive more
yearsatan“institute” or university (ananalogof combinedJ.S. bachelorandmastemprograms).They can
alsoenterspecializedsecondaryor technicalschoolsandreceve a degreeafter a period of two to three
years.To enterthesetwo typesof educationalnstitutions,applicantsarerequiredto passa setof entrance
examinationspftenveryrigorous.

Thosewith a specializedsecondarglegreecanin turn enteruniversitiesin pursuitof highereducation.



Instituteor universitygraduatesanentera“kandidatnauk” program(roughlyananalogof Ph.D.programs
in the U.S.), usually lasting three years. At every stageof the educationprocessafter the incomplete
secondangchoollevel, Russiansanpostponeor endtheir schoolingin orderto join thelaborforce’
Russiarlevelsof educatiorfit thelnternationalStandardClassificatiorof Education(ISCED),allowing
us to compareRussianeducationakttainmentn the period coveredby our datato that of someOECD
countriespresentedn studiesconductedoy the Centreof EducationalResearchand Innovation (CERI).
The 1997 study reportsfiguresfor 1995, and our samplecoversthe 1992-1999period. Accordingto a
subsampleof individuals ages25 to 64 from our study (the braclets were chosento matchthoseof the
CERI),asshavn in Table2.1,thefractionof peopleholding only incompletesecondarr primarydegree
is 16%,lower thanin ary countryexceptfor theU.S.with 14%. Forty two perceniof Russian$ave higher
university or non-unversity degrees the highestpercentagef all the countriesexceptCanadawherethe
figureis 47%. Thisfractionis farabove theaverageof the OECD countries22%. The shareof peoplewith
university degreesis 20%, with only the United Statesahead(25%). Accordingto educationindicators,
Russiais far aheadof the two most successfulCentral Europeartransitionersthe CzechRepublicand
Polandwherethefractionsof peoplewith a university degreeare11%and10%,respeciiely.
TheRussiarpopulationnot only acquireson averagemoreeducatiorthanpeoplein othercountriesbut
the quality of thateducationrseemsgo be quite high. Russianstudentgperformedwell in the lastInterna-
tional Comparatre Testsin Math andSciencesThesetestsarestandardize@ndareusedio comparenore
than 40 countries. Russiansecondaryschoolstudentsobtaineduniformly higher scoresthan American

studentsandtheir scoresn advancedestswereamongthe highestfor the countriessampled

Table 2.1: Percentageof population 25to 64 yearsof age
by the highestcompletedlevel of education.

7 More detailedinformation on the structureand history of the Russianeducationabkystemcan be found in Poparych and
Levin-Stanlkevich (1992).
8 Seethe summaryreportof the Third InternationaMathematicsandScienceStudy TIMSS (1999).



Country Primaryand Completeand Non-uniersity University

incomplete(lower)  specialized tertiary tertiary
secondary secondary
Russia 16 42 22 20
Unitedstates 14 53 8 25
Canada 25 28 30 17
Germary 16 61 10 13
Swede#f 25 46 14 14
UnitedKingdon? 24 54 9 12
CzechRepubli@ 17 73 —b 11
Poland 26 61 3 10
OECDmeart 40 40 9 13

a8 Thenumbersdo notaddup to 100dueto roundingerror.
b This category is includedin the Completeand specializedsecondaneducationlevel
category.

Thereareseveralreasonsvhy Russiandiave traditionallyacquiredsomucheducation.Theideaof the
necessityandprestigeof educatiorwasoneof thekey pointsof thenew Communistegime,obviously very
importantin illiterate post-tsarisRussia.Thisidearemainedvell-promotedhroughoutheruling periodof
theCommunisParty andbecameassentialo mary Soviet citizens.Peopleassignedhighvalueto education
not usually becauseof its future wagerewards (which were quite low) or fringe benefits,but primarily
becausef the prestigeand self-esteenassociateavith educationitself andwith a qualifiedwhite-collar
job. Teenagersassuneys shaw, assignedvery high prestigeto professiongequiring highereducation,
suchasdoctorsandteachersalthoughthesewererelatively low-paying occupations. The highestratio
of applicantgo admissionsvasfoundin universitiesoffering preparatiorfor thesejobs. Freetuition and
stipend,aswell asinexpensve or free dormitories,madethe option of pursuinghighereducatiomotonly
desirablebut alsoaffordable. Thesefeaturesf the Russiareducatiorsystemandthe Soviet mentalityhave

led to thewidely recognizedactthatRussiahasoneof the mosthighly educategopulationsn theworld.

3 Literatur e

As wasmentionedn the introduction,sincethe 1960shundredsof studieshave estimatedeturnsto ed-
ucationin numerouscountries,measuredas yearsof schoolingor as educationlevels attained. Two of
the mostcomprehense suneys arepresentedy Psacharopoulofl985,1994). They cover the resultsof
estimation®f the returnsto humancapitalstudiesfor over sixty countriespresentinga summaryanalysis.

Thesuneys includea wide setof developingcountriesa setof developedcountriesandseveralinterme-

9 Katz (1999).



diate performerst® Accordingto the suneys’ results,developing countrieshave the highestreturnto an
additionalyearof schooling,from 11%in Asiato 14%in Latin America. They arefollowed by adwanced
countries,werethe returnis 9%, and by the intermediategroup of countrieswith a returnof 8%.* The
resultsaremainly explainedby therelative scarcityof human-to-physicatapital.

Otherimportantfeaturesof the estimatesrealsoreported.Thereturnsto educationin thegovernment
sectortendto be lower thanthosein the private (competitve) sectorby almost25%, andthe explanation
suggesteds wage-equalizatiopolicy often presentat stateenterprises.This generalfinding is likely to
beapplicableto post-Swiet Russiaandcanbetestedon Russiardatain two dimensionscomparingrates
of returnin the governmentsectorto thosein privately-avnedfirms, andobservingthetrendin therateof
returnsas Russiamovesaway from centralplanningandtherole of governmentaregulationsdiminishes.
Additionally, returnsto humancapitalfor womenaremorethan25%higherthanthosefor men,andreturns
to investmentin generalacademiceducationare greaterthan the returnsto investmentin a comparable
curriculumwith emphasisn vocationalor technicaltraining. And finally, maiginal returnsto education
declineasthelevel of educatiorincreases.

Anothercomprehensk surwey is presentedy Card(1999). He coversnot only resultsusingdifferent
datasets but alsodifferenttechniquesisedin the estimationof thereturnsto education The studyempha-
sizestheimportanceof a possibleendogeneitypiasin OLS estimates-the techniqueusedin the majority
of paperglevotedto thewageequationestimatior—andpresentsheresultsof variousU.S. studiesaswell
assomeEuropearandAustralianstudiesjn orderto contrastOLS estimatesvith thoseobtainedby instru-
mentalvariablesestimationor differencing. SupportingPsacharopoulodindings, simple OLS estimates
of returnto an extra yearof educatiorfor varioussamplesof U.S. workersvariesmostly from 5% to 8%,
with similar resultsfor Australiaandthe U.K., slightly higherfor Finlandandslightly lower for Sweden.
However, whenthe endogeneity“ability bias”)is correctedby usinginstrumentdasedn featuresof the
schoolsystem,or on family backgroundthe estimates consistentlyhigherby about3 percentaggoints.
Yetwhencontrollingability biasusingwithin-family differencecdestimatestheresultsaresomeavhatlower
thanthoseof OLS. Several explanationsof thesefactsare presentedandthe mainconclusiorbasednthe
“best available” evidenceis that simple OLS estimateshave a slight upward bias. Instrumentalariables

estimatesarelikely to be biasedupward becausef the differencebetweerthe treatmentandthe control

10 Theauthoracknavledgeddifficultiesrelatedto comparisorof theestimatesicrosssamplesindcountrieswherethesampling
methodologyandestimatiortechniquesreoftenvery different. However, theauthorclaimsthathis summarystatisticsandgeneral
conclusionsarerobust.

11 When classifiedby returnsto levels of education,intermediatecountrieshave slightly higher returnsthan thoseof the
adwancedgroup.



group,sincethegroupwhoseschoolingdecisionis mostaffectedby aninstitutionalchangeor otherfactors
presente@dsaninstruments the groupwith higherreturnsto education.

Very few papersstudy the Russian(Soviet) labor market prior to 1992, whenthe transitionprocess
began. The mainreasorfor this is the lack of availablemicro-level data. The datacollectedby Soviet sta-
tisticalauthoritiesverereportedonly in theform of highly aggrgatednumbersor simplecross-tablations.
Moreover, local authoritieseven prohibitedthis type of study out of fear thatthe centralplannerswould
notice possibleproblemsin the differentregions. Evenif the datahadbeenavailable,they could not be
consideredvery reliable, since collection was performedonly by governmentagenciesand respondents
werenotgivenary guarante®f confidentiality Everyonewaswell awareof the useof privateinformation
in thecommunistregimefor purpose®therthanresearch.

The papersthat did performmicro-analysisof the Soviet labor market were basedon suneys whose
samplingmethodsandselectvity problemsaffectedthereliability of theanalysis.OferandVinokur(1992)
usea sampleof immigrantswho traveled from the Soviet Union to Israelin the early 1970. An emi-
grants’suney basednthe Soviet Intervien Project(SIP) presenta sampleof former Soviet citizenswho
emigratedto the United Statesin the 1979-1982period (Gregory and Kohlhasel988). Thesedatacan
be consideredhccurateasindividualsin the studiesdid not have anincentive to misreportto their inter
viewers;but the sampleselectionissuecould have biasedthe resultsof the analysesgiventhatindividual
characteristicef successfuemigrantsarelikely to differ from thoseof the overall populationt?

Katz (1999) usesa suney conductedin 1989 of a single city, Taganrog,whoseeconomydepends
almostentirelyonaheavy industry As theauthoradmits thelaborforcein thatcity differsfrom thatof the
referentpopulationin educationahttainmentindemploymentsectordistribution. This differencedoesnot
allow usto generalizaheresultsof the estimationof thewageequationandespeciallyreturnsto education
estimatesto thewhole Russiarpopulation.

In spiteof the differencein samplingmethodsandyearsof informationcollection,the authorsreport
qualitatively similar findingswith respecto returnsto education.Katz reports23%-35%returnto higher
education(comparedo having incompletesecondaryeducation¥for menand14%-32%for women. The
resultsof Ofer andVinokur are comparable29% for menand 32% for women. Resultsof Gregory and

Kohlhaseare even lower, 13% to 22% for the whole sample. Returnsfor having completesecondary

12 Although both sampleswere carefully stratified, someproblemswerelik ely to remain. For example,the sampleof 2,793
SIPindividualswasstratifiedfrom over 33,000casesiccordingto educationalgeographicalandnationalitycharacteristicef the
referentpopulation but it still over-representethe populationof mediumandlarge cities, populationawith highereducationand
workersconcentrateih serviceoccupationsastheauthorsacknaviedge.Ofer andVinokur’s studyalsodemonstratedifferences
betweerthe sampleandthe Soviet population.



vocational,or specializededucationarein mary casesnsignificantor low. All the authorsfound non-
decreasingatesof returnfor successiely higherlevelsof schooling'® Theseratesof returnareconsidered
to beamongthe lowestin theworld.1#

The combinationof two factorscanhelp explain this phenomenonFirst, aswasthe casefor all other
marketsin the Soviet Union, thelabormarket washearily controlledby the governmentandwageswere
centrallydeterminedaccordingo asetof scalesandgrades Wagedifferentialswerekeptartificially low, in
accordanceavith the Communistpolicy of “equaldistribution” However, firms did have someflexibility in
changingvagesandthegovernmenitself realizedthe necessityf usingwagesasanincentve mechanism
to drav workersto occupationswith excessdemandfor labor This presentedhe secondreasonfor low
educationpremia. As was mentionedabove, the Soviet peopleregardedhigher educationand qualified
white-collarpositionsprestigiouswhich effectively loweredthe wagethey would agreeto accepffor these
jobs. Thesejobs also often presentednore opportunitiesfor sideincome, more flexible and sometimes
shorterworking hours, and more fringe benefits®> On the other hand, with a relatively low degree of
automatioranda large demandor low-quality manualwork, governmentandenterprisehadto setwage
incentves for peopleto apply for thesejobs. Both forcesreducedthe wagerewardsof highly educated
individualsrelative to thosewith lesseducation.As Russiamovesfrom a centrally plannedto a market
economythefirst reasonosessignificance put aslong asthelarge pool of highly educatedvorkersfaces
alow demandor their skills, we canexpectthereturnsto educatiorto remainlow.

Newell andReilly (1996)estimateawagefunctionin Russiaatthevery beginningof theactie reform
process.They usethefirst roundof the RLMS, collectedin the third quarterof 1992, andfind fairly low
returnsto humancapital, 3% to 4.5% for different subsetsof control variables. They attribute the low
coeficientto thelegag of socialistwageequalization However, their resultsarebasedn computedyears
of educationthe suney hasonly levels of educatioravailable),andthis is likely to amplify measurement
error, biasingthe coeficient of interestdownward. In their further researci{Newell andReilly 1997)the
authorsreportreturnsto levels of educatiorup to 1996. Their findingsfor Russiashav aninitial increase
in the humancapitalpremiumin the post-reformperiod,anda subsequerdecline.

Brainerd(1998)usessereralmonthly suneys conductedy the All-RussianCenterfor Public Opinion
Researchin the 1991-94period,andfinds anincreasedn returnsto educationover this periodby about4

percentag@oints. Thisresult,if sustainedor lateryears mightsuggesthategalitarianSoviet government

13 Thesepaperauselevelsof educationpr yearsof educatiorat a givenlevel, ratherthantotal numberof schoolingyears.

14 For example, a simple calculationusing Mincer’s (1974) resultson returnsto humancapital delivers a returnto higher
educatiorof morethan80%. Brainerd(1998)reportsa returnto highereducatiorof about70%in thelate 1980s.

15 seeKatz (1999)andthediscussiorof Table4.2in thenext section.



policies dominatedequilibrium wagesettingin the labor market, keepingreturnsto educationlow, and
thattheir removal haspermittedreturnsto adjustto the equilibriumlevel. However, asmentionedn the
introduction,the lack of representatenessandthe problemsof measuremenwith the relevant variables
canbiassomeof herresultson returnsto humancapital.

All the paperson Russiamentionedabore useOLS to estimatethe wageequationandobtainthe esti-
matesof thereturnsto humancapital. It remaingo beshavn thattheresultswould notchangesubstantially
whencorrectedor possibleendogeneitymeasuremergrror, or sampleselectiorbias.

When we turn to Central Europeancountriesexperiencingtransitionsfrom the Socialist planned
economiesto market democracieswe consistentlyfind a picture similar to that portrayedin Brain-
erd (1998). Chase(1998) reportslow returnsto a maginal year of educationof 2.5%-4%in the Czech
RepublicandSlovakiain 1984, prior to the beginning of thereform,andthenanincreasdo 5-6%by 1993.
Returnsalsoincreasdor all thelevelsof educatior(exceptfor post-graduatéevel), with arelatvely higher
increasdor the highereducatiorlevels. Filer etal. (1999)reportfurtherincreasesn returnsto education
in thetwo Republicsto around8-9% by 1997. OrazemandVodopvec (1995),and Stananik (1996)find
similar changesduring the transitionin Slovenia,andJonesand llayperuma(1994)reportanincreasdn
returnsto educationduring the early transitionin Bulgarial® Similarly, MaurerFazio (1999)obseresan
increasan returnsto humancapitalin reformingChinain the late 1980sandearly 1990s. Thesefindings
are consistentwvith the often mentionedobseration that the governmentsectorusually suppressewage
rewardsfor higherlevels of humancapital,andasthe governmentrole diminishes,the returnsto educa-
tion arelikely to rise. Anotherexplanation,suggestedh Schultz(1975),is thathighereducatiorallows a
personto adjustto a disequilibriummaoreefficiently, for example,by enhancingentrepreneurigbility. If
we consideratransitionprocessasa disequilibrium,we canexpectthathighly educatedndividualswould
be ableto find higherreturnsto their educationrandthat a moregeneralacademiceducationwould bring

higherrewardsthanonethatis specializedtechnicalor vocational.

4 Data and Summary Statistics

4.1 Measurementand Data Issues

TheRLMS is a suney of morethan6,000householdshatbeganin 1992. It wasdesignedo measurdghe

effectsof economicandpolitical reformsontheeconomiavell-beingof theRussiarpopulation.Thesuney

16 Decliningreturnsto educationwerefound by Krueger andPischle (1995)in EastGermary. However, this is a specialcase
of “transition” consideringVestGermary’s extensve assistance rekuilding the EastGermaneconomy

10



hashadtwo phaseswith four roundsof datacollectedn eachphaseasof January1999. Themostimportant
characteristiof theRLMS is thatit is thefirst nationallyrepresentate longitudinalsurney of Russia.Due
to its representatenessthe broadrangeof issuescovered(including informationon emplgment, useof
time, consumptionexpenditures health, nutrition, etc.), and high quality of the datacollection process,
this study gives a detailedandrealistic view of the currentlabor and economicsituationof the Russian
population.This suney hasbeenwidely usedfor poverty, health,andnutrition studies but its application
to labor marketissueshasthusfar beenlimited.!” Foley (1997)usesthe first seven roundsof this dataset
to analyzdabormarketdynamicsunemplymentduration,andmultiple job holdingin RussiaandNewell
andReilly (1996,1997ronducta wageequationanalysisjncluding an estimationof the gendemwagegap
andreturnsto education.

Theagenciesn chage of developingthe RLMS andtakingit to thefield hadto overcomea rangeof
problems from training of intervievers andimportantbudgetconstraintgo decisionsregardinglanguage
in a highly heterogeneousountry'® The resultof theseconstraintds thatthe surwey agencieslecidedto
usea stratifiedsampleof dwellings—excluding military, penal,and otherinstitutionalizedpopulations—
and decidednot to follow familiesthat changedaddressesrom suney to surey. This raisesissuesof
selectvity andrepresentateness.But given the evidencethat the suneying agenciesffer, this stratgy
seemgo have beeneffective with across-sectioperspectie in mind, meaninghateachof theeightcross-
sectiongepresentthepopulationfairly accuratelybasednthelastavailablecensusuney.!® Theheadof
eachhousehol@answeredjuestiongertainingto theentirefamily, but asmary adultsaspossiblecompleted
theindividual questionnairethatarethe basisfor our empiricalwork.

Giventhe very wide information coverageof the questionnaireandtaking into accountvariouscon-
straints somedata,especiallypartof themostrelevantdatafor our purposeshadsomepotentiallyserious
problems. Often questionswvere impreciselystatedor omitted entirely For example,in the first rounds
of datatherespondentsvereaslked only to indicatetheir highestattainededucatiornlievel or whetherthey
hadattendedr graduatedrom a particularkind of educationalnstitution. It wasdifficult to obtainatotal
numberof schoolingyears,andthe useof this measureanleadto anaggraatedmeasuremergrrorprob-
lem, andobscurehe comparabilityacrossounds.This hasled usto focusour attentionon phasewo, and

especiallyon thelastthreeroundsof data—rounds6 to 8—which greatlyimproved uponthe quality of the

17 A set of references to these papers on health and nutrition issues can be found on the URL
www.cpc.unc.edu/projects/rims/papers.htm.

18 se/eral agenciedave provided funding for this suney. The World Bank, the Ageng for InternationalDevelopment(US-
AID), theNationalSciencd-oundationthe Nationallnstituteof Health,the CarolinaPopulationCenteratthe University of North
Carolinaat ChapelHill, the RussiarStateStatisticalBureau,andthe All-RussiaCenterof Preventive Medicine.

19 Seethe RLMS Webpagefor moredetailson therepresentatenesf eachcross-section.
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datacollectionprocessn previousrounds.In theserounds,for example,respondentsreasked precisely
how mary yearsthey hadstudiedin a particulartype of school,andwhetheror notthey hadgraduatedWe
will presensomeresultsusingtheearlierroundsandshov thatthe conclusionf our mainempiricalwork
arenotinfluencedoy concentratingon the lastroundsof data.

The constructionof otherexplanatoryvariableswaslessof a problem,especiallyin the lastroundsof
data. The dependenvariable,monthly wageswasalsorelatively easyto extract, but we hadto correctit
for the high inflation andcurreny reformin the periodof study?® We usemonthly wages jnsteadof an
hourly wageindicator becausehis is the figure respondentsvereexplicitly asledto supply Calculation
of hourly wageswould requireusto useanothewariable hoursworkedin the referentmonth,whichis in
turn subjectto measuremerdrror We alsohave to considerthatin Russiaemplo/er/emplyeeagreements
aretraditionallybasedon monthlywagesandthe variationin paid daysoff, vacationdays,andsick leaves

couldintroduceadditionalnoiseto our calculationg!

4.2 Data Analysis

We bggin with Table4.1which presentsneansaandstandardieviationsof the pooledsampleof respondents
of rounds6 to 8 (interviens performedin the 1995-199%eriod)andsubsampledivided by sex andlabor
force status.The averageageof the respondentss slightly belov 39, morethan55% arefemale,roughly
2/3 aremarried,andapproximately2/3 werein the labor forcein the monthsbeforethe interviev. The
averageof total yearsof schoolings slightly abore 11. In thefirst threecolumnsof thetablewe seealower
percentagef individualswith auniversitydegree because¢his samplancludespeoplebelov 25andabove
64, memberf thepopulationwho eitherhave notyet hadtime to completetheir university degree,or who
attendedschoolbeforethe educationabystemwaswell-developed. The averagetenureamongworkersis
around7.7 years.Three-fourthof workersstill reportecthattheir companiesareat leastpartly ownedby
the government,andonly 4% of respondentsénterprisesre ownedby foreign capital. More than22%
of workershave supervisoryresponsibilitiesn their jobs, andthey performtasksthatrequiresomeheary
physicaleffort for almosthalf of their working time on average.

Comparingmalesand females,we seethat the averageage of femalesis approximatelyfive years

higher andthey aremarriedin alower proportion. This might be partly explainedby the plummetedife

20 The inflation data were obtained from the following URLs: www.worldbank.og/html/extdr/offrep/eca/ru.htmand
www2.hawaii.edu/shaps/russia/1997inflation.html.

21 The choiceof monthlywagess criticizedby Katz (1999)becausét canfail to considerthe decisionto work fewer hoursfor
arelatively higherhourly wage,somethinghatcould potentiallyleadto anunderestimationf thereturnsto educationespecially
for womenneedingto setasidetime for housevork. Ourfindingsindicatethatthis is nota problemin our study
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expectang of menin the beginningof thetransition:by 1994 life expectang of menwasarounds8 years
andthatof womenwasstill above 71 years??> Men andwomenwork in afairly similar proportion:70.2%
for menand67.6%for women.Figure4.1plotsthelaborforce participationratefor malesandfemalesby

ageusingour sampleof respondentsWe canobsenre thatthe participationratesare similar, with higher
participationfor malesat the beginning andendof the life cycle. This canbe explainedby the tendeng

of youngRussianvomento postponewnorking until their childrenhave reachedhe ageof three,andalso
by the lower retirementagefor women, 55, as opposedo 60 for men. For both menandwomenthe

participationfalls sharplyafterthoseagesarereached.

Table 4.1: Characteristics of Respondentdy Sexand Work Status

22 gheidasser(1996).
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Variable Full Sample  Males Females  Workers  Non-WorkersWorking Age
N 29,814 13,267 16,547 12,522 5,493
Age 38.79 35.99 41.04 39.99 31.66
(21.32) (20.11) (21.98) (11.73) (12.99)
Wage 209,244 261,029 163,704 210,021 -
(265,458) (323,363) (189,871) (256,588)
Female 55.50 0.00 100.00 49.55 52.89
Married 67.95 74.92 62.62 81.92 57.33
% Working 68.90 70.25 67.59 100.00 0.00
Rural 26.68 27.01 26.41 21.57 28.69
Total Schooling 11.02 11.30 10.81 12.41 11.50
(3.70) (3.37) (3.92) (2.89) (2.61)
Secondansch. 8.73 8.92 8.60 9.44 9.51
(2.18) (1.84) (2.39) (1.28) (1.45)
Vocational 16.95 21.69 13.14 25.41 20.77
Technical 17.98 12.93 22.03 27.49 14.89
University 12.72 12.33 13.02 21.59 7.83
Graduate 0.57 0.73 0.45 1.14 0.09
Tenure 7.75 7.15 8.30 7.77 -
(8.92) (8.93) (8.88) (8.99)
Gov. Firm 75.04 71.88 77.96 74.81 -
ForeignFirm 3.92 4.41 3.46 3.88 -
RussiarFirm 30.86 34.79 27.24 30.81 -
Part-time 6.98 5.68 8.02 16.26 -
Secondlob 4.35 451 4.20 4.35 -
Supervisor 22.46 24.12 20.87 22.77 -
Heavy workload 0.44 0.56 0.32 0.44 -
(0.47) (0.48) (0.44) (0.47)
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Figure4.1: Labor ForceParticipation. Malesand Females
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Womenhave on averageonly half ayearlessof total schooling but they have a highershareof techni-
cal/specialize@nduniversity degrees.Tenurefor womenis higherthanthatof menby morethanayearon
average Wagesfor women,however, areon averageonly 63% of thoseof men,andwomenarelesslikely
to hold positionsthat requiresupervisoryresponsibilities suggestinghe existenceof gendersegregation
and/orwagediscrimination.On average morethana half of men’s working time, andlessthana third of
womens, involvesheary physicaleffort, consistentvith the higherproportionof menreceving vocational
training.

Comparingworkers and non-workers of working age—i.e., individuals between16 and retirement
age—thelatter populationtendsto be younger(suggestindiighereducationaknrollmentof youngpeople
andpossiblyhigherunemplymentratesamongtheyoung)andis singleandfemalein ahigherproportion.
Non-workersmoreoftenlive in rural areashave slightly fewer yearsof total schooling,andhave a lower
attainmentatefor ary particularlevel of schooling.

Table4.2 classifiegespondentsf age25to retirementageby their educationalevel. Individualswith
thelowestlevelsof educationbelon completesecondary)endto bemucholderthanthosewith secondary
or higherlevels of schooling. They tendto be malein a higher proportionand almosthalf of themlive

in rural areas. They have a muchlower labor force participationrate, receve substantialljower wages
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mainly from governmentownedcompaniesandperformblue-collarjobs. The comparisorof individuals
who have completedsecondaryeducatiorto thosewith vocationalor technicaltraining showvs thatthe lat-
ter catggories,requiringadditionalschooling,do not seemto reporthigherwages.This is consistentvith
Psacharopoulo$1985,1994)obsenration thatreturnsto specializedsocationalor technicaleducatiorare
lower thanthe returnsto the similar but lessspecializedacademiamne. The groupwith vocationaltrain-
ing educations dominatedby males,with few supervisoryresponsibilitiesand mainly blue-collarwork.
Womencomprisealmost70% of the group with technicalor specializededucation. Theseeducational
institutionscover suchtraditionally “female” occupationsas elementaryschooland pre-schootteachers,
primary care physicians,nurses,technicians,and numerousqgualified blue-collarjobs in somefemale-
dominatedindustries. More than 80% of the individualsin this group are currentlyworking, 29% have
supervisoryresponsibilitiesandonly 36% of their working time is devotedto physicallyheary workload,
versusapproximately60%for individualswith lesseducation.They earnon averagemorethanthosewith
vocationaltraining but lessthanthosewho have only completedsecondarygchooling.

The university-educatedthosewith university degreesor post-graduat@ducation)do obtain higher
wagesthanthe previous groups,suggestingpossibledegreeeffectsthat will be testedin the multivariate
analysis Femalesareamajority amongthosewith university degreesput menrepresen61%of thosewith
a post-graduateducation.More than86% of individualsin theseeducationgroupswereworking at the
time of theinterviews. Almost half of themtook jobsinvolving supervisoryresponsibilitiesandmorethan
80% of their work time is spentdoing lessphysicallydemandingvork. Workerswith graduatesducation
mainly work in governmentcompaniegandobtainlower wageshando university graduates.

Commontrendsacrosseducatiorievelsincludeastrictincreasen laborforce participation,from 61%
for peoplewith only primary educationto 96% for peoplewith a post-graduatelegree, an increasein
shareof jobswith supervisoryesponsibilitiesrom 3% to almost70%, andafall in the physicallyheary
workloadfrom abave 70%to 12% of working time 23 Also, aswe alreadymentionedn Section3, people
with higher levels of educationcan often obtain jobs with more flexible working hoursand have more
opportunitiesfor sideincome,reflectedin anincreasedroportionof part-timepositionsand secondjob
holdingsasthe educatiorievel increases? It is alsonotavorthy thatpeopletendto choosea spousewith
a similar educationlevel, asis demonstratedy the similarity of variablesreflectingtotal schoolingof

respondentandtheir spouses.

23 Foley (1997)shavsthatRussiansvith moreeducatiorarelesslikely to male atransitionfrom employmentto unemplyment
or out of the labor force andare more likely to becomeemplo/ed after being unemplyed or out of the labor force, thanare
individualswith lower levels of education.

24 SeeFoley (1997)for detailedanalysisof secondob holdingsin Russia.
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Table 4.2: Characteristics of respondentshy highestEducation Level completed

Variable Primary Incomplete Complete Vocational Technical/ University Post-
secondary secondary Specialized graduate
Numberobs. 161 1,255 2,675 3,217 2,991 2,584 118
Age 52.84 45.83 38.71 38.86 39.76 40.60 44.75
(7.59) (9.30) (7.86) (8.79) (8.34) (8.78) (9.26)
Wage 112,793 169,438 210,627 194,218 208,601 279,883 273,942
(96,195) (247,459 (250,361) (251,613) (262,972) (331,959 (231,034
Schooling 5.33 8.76 11.08 11.57 12.97 15.94 18.79
(2.07) (1.44) (1.42) (1.55) (1.51) (1.64) (1.67)
Spouses Sch. 7.76 10.88 11.96 12.03 12.87 14.34 16.26
(2.95) (5.29) (4.77) (5.24) (5.93) (3.30) (2.59)
Female 22.36 41.59 45.27 41.09 67.34 55.50 38.98
Married 85.00 86.67 88.52 87.44 86.92 88.12 91.53
% Working 60.87 72.35 73.42 77.62 82.38 86.73 95.76
Rural 49.07 39.52 29.98 27.14 18.32 11.46 8.47
Gov. Firm 79.27 74.63 73.37 74.33 76.34 75.60 88.07
ForeignFirm 1.12 3.33 3.31 4.05 3.72 4.29 10.09
RussiarFirm 23.81 27.42 31.78 33.33 30.31 30.97 20.00
Part-time 12.42 9.96 9.79 10.35 11.67 15.02 22.88
Secondlob 0.00 2.09 3.82 3.78 3.82 7.43 22.32
Supervisor 3.09 9.92 14.69 11.19 29.58 46.93 69.64
Heary workload 0.72 0.66 0.55 0.61 0.36 0.19 0.12
(0.44) (0.47) (0.47) (0.47) (0.46) (0.35) (0.27)

Finally, Table A.1 in the Appendix classifiesrespondentdy the region in which they live. For the

purposesf the RLMS this vastcountryis divided to 8 regions, whereMoscav and St. Petershrg are

consideredsa singlemetropolitanarea.Oneof the mostclearconclusiondrom the analysisof this table

is thattheregionsarefairly homogeneouacrosghe socio-economiwariablespresentedexceptfor wages

(probablydue to differencesin productionstructureand inflation adjustments). The metropolitanarea

differs from the otherregionsin a numberof variables. For example,the averageyearsof schoolingare

15%higher andthesizeof thegovernmentsectoris smallerthanin therestof the country
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5 Empirical Methods and Results.

5.1 Returnsto Education using OLS

We startwith the OrdinaryLeastSquaregOLS) estimationof the simplestandmostoften usedmodelof
wagedeterminationtheMincerian-typesemi-logwageequation(Mincer 1974)2® Weregresghelogarithm
of the monthly wage on yearsof schoolingand setsof individual and geographicakcharacteristicsas

presentedn thefollowing equatior?®

InY; = o Xg + SR+ ui, 1)

wherethe setof individual characteristics{;; consistsof potentialexperience,its square,and a female
dummy?’ It alsoincludesregional dummiesanda dummyfor rural areasjn orderto proxy for potential
differencesn educatiorlevel, productionstructure andothersocialandeconomicindicators. Thesevari-
ablesareunlikely to beendogenouggiven Russias low laborforce mobility. We additionallyincludea set
of time dummiesindicatingto which roundeachobsenration belongs.allowing usto capturethe effect of
partialwageindexationin aninflationaryervironment.We alsocheckspecificationsallowing educatiorto
varyin level ratherthanyearsof schooling,andestimatehe equationseparatelyor differentsubsamples.

Table5.1 presentgheresultsof the log wageequationestimatedn the pooledsampleof rounds6 to
8, usingtotal yearsof schoolingor dummiesidentifying differentschoolinglevels2® Sinceeachindividual
could contritute up to three obserationsto our sample(obtainedfrom three different surney rounds),
we correctedstandarderrorsof the regressioncoeficients for clustering?® With both specificationsve
obtainan R of 0.24,afairly goodfit. The moststriking resultis that the returnsto an additionalyear

of educationare 4%, a premiumlower thanthat of almostary country The only comparableesultsin

25 As mentionedn theintroductionwe areonly consideringndividualswith positive wagesin thereferentmonth. This means
thatwe excludethoserespondentthatwereeithernotworking in thatmonthor did notreceve ary wagesdueto wagearrears We
controlfor this selectvity belan. At this point we areassuminghatwagearrearsare uncorrelatedvith the variablesof interest,
andthereforedo not biasour results.We alsorun our estimationsxcludingall individualswho reportedthattheir employer owe
thempartof theirwagespor they hadbeenpaidatleastpartially in kind. Theseexclusionsdid not significantlyaffect our results.

26 \We alsorun the regressionusing hourly wages calculatedasthe monthly wagedivided by the hoursworked in a referent
month. Resultsobtainedwere not significantly differentfrom thosewith monthly wages. We reportestimationresultsfor the
monthlywageasthe dependentariable,aswe believe thatit is alessnoisymeasuref wagegseeSectiond).

27 potentialexperienceds calculatedasAge — 7 — Yearsof Schooling

28 Giventhatduring 1998 Russiaunderwentan economiccrisis that could have affectedthe labor market enoughto consider
notto pool rounds6 and7 with round8, we estimatethelog wageequationsithoutthedatafrom thelastround. Theresultsfrom
this exerciseare not significantly differentfrom thosereportedbelon. Anotherpossiblemodificationof our benchmarkpooled
sampleis to excludeworkersof retirementagebasedn the conjectureghatthey mightfacea differentlabormarlet. Performings
this exclusionleadsto resultsthatareagainnot significantlydifferentfrom thosepresentedn this section. Theseestimationsare
availablefrom theauthorsuponrequest.

29 |n performingthis correctionwe employed thetechniquesuggestetby Deaton(1997).
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theliteraturearethoseof Brainerd(1998)for pre-reformperiodin Russiaandthoseof Newell andReilly

(1996) basedon the first round of the RLMS. But aswe have emphasizedn the previous sections,we

areusingmorereliable data(which reducesmeasuremergrror) andareconcentratingn the post-reform

period, makingtheseresultseven moreremarkable.If we uselevels of schoolingwe obsere a marginal

university premiumof 28% anda technicalschoolpremiumof only 11%. Vocationalandgraduatestudies

have nggative mamginal returns,althoughthey are not statisticallysignificant. Theseeducationalpremia

arequantitatvely comparabldo thosefoundby Katz (1999),Gregory andKohlhasg(1988),and Ofer and

Vinokur (1992). Thesestudies however, usedSoviet perioddata,againsuggestinghatalmosta decadeof

transitionshasnotincreasedhehighereducatiorpremiumin Russiacontraryto the conjecture®f several

authorsjncluding Schultz(1999)andBrainerd(1998).

Table 5.1: OLS Estimatesof the WageEquation

Using Yearsof Education

UsingLevelsof Education

No. Variable Estimate StandarcError | Estimate StandarcError
1 Schooling 0.0401 0.0043 - -

2 Sec.school - - 0.0567 0.0253

3 Vocational - - -0.0136 0.0287

4 Technical - - 0.1085 0.0277

5 University - - 0.2842 0.0293

6 Graduate - - -0.1088 0.0999

7 Constant
8 Experience

11.8928 0.0739
0.0215 0.0030

12.2972 0.0535
0.0225 0.0030

9  ExperSq. -0.0520 0.0062 -0.0575 0.0061
10 Female -0.4179 0.0235 -0.4413 0.0239
11 Rural -0.6127 0.0374 -0.6113 0.0372
12 Region2  -0.0177 0.0547 -0.0210 0.0543
13 Region3  -0.3634 0.0413 -0.3757 0.0409
14 Region4  -0.6226 0.0420 -0.6420 0.0418
15 Region5  -0.3652 0.0485 -0.3815 0.0480
16 Region6  -0.3115 0.0405 0.3177 0.0401
17 Region7 0.0653 0.0603 0.0515 0.0601
18 Region8  -0.1246 0.0527 -0.1407 0.0528
19  Round? -0.0821 0.0210 -0.0808 0.0209
20 Round8 -0.4811 0.0218 -0.4762 0.0217

#0bs. 7,343 7,324

R 0.2354 0.2404
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Theseresultsare consistenwith our hypothesisof low returnsto humancapitalin the Russianiabor
market. Although university graduatesio receve higher wages,when consideringall forms of higher
educationanadditionalyearof schoolinghasa very low monetaryreward, even afterthe generakreforms
thatthe Russiareconomyhasundegonein thelastdecade.

In Table5.1we alsoshav thatthewagedifferentialbetweenmenandwomenis fairly high, abose 40%
in both specificationsWorking in arural areanegatively affectsaverageearningsreducingthemby more
than60%,evenwhenwe controlfor anarrayof regions.Belongingto certainregionscanhave anadditional
negative effect of up to 62%, comparedwith living in a metropolitanarea. Finally, beingintervieved in
rounds7 and8 of the suney significantly depresseseal wages,proxying for the erosionof purchasing
power to which we have alreadyreferred.

Table 5.2 presentestimatesof the coeficient on the total yearsof schoolingusingthe specification
describedabove for differentsubsample®f individuals. The first columnreplicatesthe schoolingcoef-
ficient from Table5.1. The following two columnsdivide the samplebetweenfemalesand males. We
find that returnsto educationare higherfor femalesthanfor males,4.9% comparedwith 3.3%, a result
qualitatively consistentvith, althoughquantitatvely morestriking thanthat presentedy Psacharopoulos
(1985),whofindsthatwomenhave areturn25%higheron average.In orderto explorein greatedepththe
differencedetweerurbanandrural Russiawe divide our samplebetweenndividualsthatlive in anurban
environmentandthosethatlive in rural areas.Our resultsshav thatin rural areasreturnsto schoolingare
significantlyhigher In thelasttwo columnsof Table5.2 we divide our sampledependingon the type of
compalry theindividualworksfor. Thoseworkingin privatelyownedcompanieslo nothave higherreturns
to educationaresultsomevhatsurprisingandcontraryto the conclusionf Psacharopoulod985,1994)
andMaurerFazio(1999). Thisresultalsocontradictdhe conclusiorof Newell andReilly (1996)regarding
the sourceof low returnsto educationin the pre-reformandearly reformerain Russia. They amguethat
low returnsarethe consequencef wageequalizatiorpoliciespresenin the Soviet periodandinheritedby
governmentfirms. We find thatthe alternatve explanationof excesssupplyof highly qualifiedindividuals

is moreplausiblein post-reformRussia®’

30 Anotherpossibleexplanationfor the low returnsto humancapitalis relatedto the quality of the educatiorof mostof those
currentlyin the labor market. Thoseindividuals educatediuring the pre-reformperiodare likely to have skills lessvaluedin
the currenteconomicsituation,andthereforeare morelikely to receve lower rewardsfor thoseskills. Oneway of testingthis
hypothesids to estimatereturnsto educationonly for youngindividuals who obtainedmost of their educationunderthe nev
systemwhich we believe hasimprovedwith theintroductionof new curricula,andthe openingof new schoolsn law, economics,
andmanagementWe find no supportfor this hypothesisasreturnsto educatiorfor a subsamplef individualsof agebelov 30
significantlydeclinedduringthe post-reformperiod.
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Table 5.2: Returnsto educationfor Differ ent Subsamples.

All Females Males Urban Rural State Private
Schooling 0.0401 | 0.0491 0.0327 | 0.0367 0.0629 | 0.0425 0.0419
(0.0043)| (0.0060) (0.0061)| (0.0046) (0.0115)| (0.0048) (0.0081)
# Obs. 7,343 3,876 3,467 6,143 1,200 5,107 2,236

R 0.2354 | 0.1995 0.2093 | 0.2057 0.1367 | 0.2548 0.1652

In orderto expandour analysiof the effect of educatiorandothervariablesonthewagedetermination
weincorporateanadditionalsetof variabledN,; into equation(1). Thisis anarrayof choicevariablessuch
asa dummyfor beingmarried,and certainjob characteristics We control for sectorof employmentby
addingdummiesfor working in anenterpriseownedatleastpartly by foreignor Russiarprivatecapital.In
anattemptto controlfor part-timework, we introducea dummythatequalsl if anindividual workedless
than120hoursin thereferentmonth. Anothercontrolthatproxiesfor ajob thathasflexible or shorthours
is adummyfor having a secondob. We alsoincludea variablethatreflectsthe fraction of working time
devotedto physicallyheary or mediumworkload anda dummy for having supervisoryresponsibilities.
Thesechoicevariablesarelikely to be endogenousind thusthe estimationresultsrequiremore careful
interpretation.We includethemin orderto divide the effect of educationinto two parts: an effect of edu-
cationon wagesconditionalon the type of job chosenandaneffect througha particularjob choice.Also,
includingthesevariablesfacilitatescomparabilitywith otherpaperswvorking with the wagedetermination
equationin Russiathatincludesimilar variablesin their specificationgBrainerd1998,Newell andReilly
1996). Estimationresultsof this specificatiorarepresentedn TableA.2 in the Appendix.

Returnsto educationconditional on the job type are substantiallylower, 2.8% for the full sample.
This implies that part of the total wagereward for higher education,as estimatedusing the Mincerian
specificationcomesnot directly throughhigherwages but ratherthroughthe choiceof a betterjob. For
example, bettereducatedndividuals are morelikely to hold jobs involving supervisoryresponsibilities,
which tendto carryhigherrewards.

Anotherinterestingandfairly new resultobtainedis thattenureeffectsare essentiallynon-istentin
Russia: the coeficients are very small and only maginally significant. We are the first to demonstrate
this, althoughit is notasurprisingconclusionf we conjecturghatin post-communisRussidongtenureis
likely to becorrelatedvith belongingto government-rurcompanies® Wewill explorethesdssuedurther,

but at this point it is worth recallingthat we are controlling for the kind of compan anindividual works

31 SeeTopel(1991)for adiscussiorof returnsto tenureandSchultz(1999)for amyumentgegardingreturnsto experienceduring
economidransitions.
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for, andthustenureeffectsarenot biasedby the correlationmentionedabove.

We alsofind that working for a privately-avned compan, eitherforeign or Russian,hasa sizable
premiumthatis slightly larger for foreign companies.Peoplearewilling to acceptiower monthly wages
for jobs offering shortor flexible hours:the coeficientson the setof job characteristicindicatethat part-
time workerstendto have lower wages,andthoseholding secondobs have significantlylower wagesas
well. The otherjob characteristicalsohave the expectedsign: supervisoryresponsibilitiedncreasethe
wageby approximately27%,andwagesaremorethan10%Ilower for physicallydemandingobs.

Table 5.3 is similar to Table 5.2, presentingestimatesof the returnsto educationand tenureunder
the expandedspecification. The coeficient on yearsof schoolingin all caseds below that of the basic
Mincerian specification,but all the patternsof the previous table remainthe same. The coeficient for
malesnow becomewery smallandstatisticallyindistinguishabldrom zero. Tenureeffectsareagainvery
low (in almostall the casesbelov 1%), but this time more preciselyestimated,and they even become
negative for thoseworking in privatefirms, aresultindicatingthatin pooreconomicervironmentstenure

effectsdo not play a substantiatole in wagedetermination.

Table 5.3: Returnsto educationfor Differ ent Subsamples Extended Specification

All Females Males Urban Rural State Private
Schooling 0.0232 | 0.0370 0.0098 | 0.0206 0.0381 | 0.0227 0.0213
(0.0049)| (0.0066) (0.0074)| (0.0053) (0.0138)| (0.0054) (0.0090)
Tenure 0.0015 | 0.0026 -0.0004 | -0.0007 0.0153 | 0.0054 -0.0096
(0.0015)| (0.0020) (0.0023)| (0.0016) (0.0041)| (0.0017) (0.0028)
# Obs. 5,878 3,233 2,645 4,925 953 4,384 2,003

R 0.2648 | 0.2536 0.2264 | 0.2388 0.1682 | 0.2665 0.1941

In Tables5.4and5.5 we presentreturnsto educatiorby region andby roundof data,usingthe same
specificationasin Table5.1. From Table5.4 we seethateducationpremiaarelow everywhere but with
considerablevariation. They arelowest(belov 1%) in the metropolitanarea,and highest(abore 7%) in
EasterrSiberia. Giventhatthe Metropolitanareahasthe highestsupplyof humancapital(seeTableA.1),
this finding supportghe supply/demandhypothesidor the determinatiorof returnsto educationalthough
we do not find a strongrelationshipbetweerthe (ratheruniform) supply of humancapitalacrossregions

andits varyingreturns.
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Table 5.4: Returnsto Education by Region. OLS Estimates.

No. Region Estimate StandardError
1 Moscav andSt. Petershrg 0.0042 0.0093
2 NorthernandNorth Western 0.0415 0.0152
3 CentralandCentralBlack-Earth  0.0358 0.0095
4 Volga-VyatskiandVolgaBasin 0.0589 0.0108
5 North Caucasian 0.0448 0.0127
6 Ural 0.0511 0.0101
7 WesternSiberian 0.0596 0.0208
8 EasterrSiberianandFar Eastern  0.0785 0.0154

Table 5.5: Returnsto Education by Rounds. OLS Estimates.

Not Controllingfor JobCharacteristics Controllingfor Occupation

Round Estimate Standard=rror Estimate StandarcError
1 0.0336 0.0034 0.0213 0.0036

2 0.0567 0.0043 0.0469 0.0045

3 0.0632 0.0037 0.0516 0.0038

4 0.0328 0.0044 - -

5 0.0572 0.0057 0.0400 0.0078

6 0.0370 0.0058 0.0152 0.0070

7 0.0347 0.0067 0.0213 0.0077

8 0.0498 0.0070 0.0299 0.0076

Table5.5 shavs thatfor every cross-sectiomwf data,returnsto educatiorusingOLS estimatesrevery
low. We have, however, emphasizedhe noisinessof the educationmeasuresn the first five roundsof
interviewvs. Theleft-handsideshavs the estimatesf the returnsto educationfrom the specificationused
in theTable5.1. Thefirst threeroundssuggest trendsimilar to theonepresentedby Brainerd(1998).But
our estimatesisingall theroundsof dataavailablecomeasa contrasto Brainerds conjectureon thefuture
evolution of the returnsto humancapitalin Russia. Thesereturnshave not changedsignificantly during
thetransition,andsomeof thelowestlevelsareobsenedin thelastfew years.This evidencealsosupports
the supply/demandxplanationfor the low returnsto educationin Soviet times. The right-handside of
thetableshaws the cross-sectioOLS estimatesvhenwe addthe job characteristicyariableswW;, which
canbe potentiallyendogenouso the wageprocess.For thefirst round of datawe find returnssimilar to
thosereportedby Brainerd(1998)andNewell andReilly (1996). We obsenre thatthe returnsto education

decreasén all casesomparedvith theresultsof the Mincerian-typespecification.
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5.2 IV Estimation and SelectionCorr ection

It is widely recognizedthat the OLS estimatorof the schoolingcoeficient in the log wage equationis
subjectto possible‘ability bias?3? A moregeneralstructuralmodelhas(1) asanequationof wagedeter

mination,andasecondequationto determineendogenouslyearsof schooling:

S = a5Xzi + €. 2)

If u in (1) andg; arecorrelated e.g. in the casewherebothincludeunmeasuredability,”), thenthe
OLS estimateof the schoolingcoeficient in equation(1) will be biased.To correctthis bias,we usethe
instrumentavariableg(IV) approach.

Ourinstrumentdor § arebasedn theinstitutionalchangesn the Russiareducationasystent® Two
of the policy experimentsn the Russianeducationabystem describedn Section2, help usform instru-
mentsfor the yearsof schoolingvariable. First, the minimum compulsorycurriculumwasextendedfrom
sevenyearsto eightyearsof secondaryschoolin 1959. Secondtotal numberof gradesin the secondary
schoolincreasedrom tento elevenin the sameyear andtheneightyearslaterreturnedto ten. We intro-
ducea dummyfor eachof the experimentsthatequalsoneif arespondengraduatedrom anincomplete
or completesecondanschoolprogramwhenthe experimentwasin effect. In our sampleof workers,83%
had 8 yearsof compulsoryschooling(instrumentdummy Igsc8 equalto 1), and 9% had one additional
schoolyear whetherthey left schoolto join the laborforce or whetherthey continuedtheir education(in-
strumentdummylgscllequalto 1). We usethesedummiesasidentifying instrumentsof §, sincethey
affect schoolingyearsof anindividual, but do not affect his or herwage.

In TableA.3 in the Appendixwe reportthe IV resultsusingboth instruments.For completenessve
alsoreporttheresultsof the first stageof the estimationprocedurethe reducediorm schoolingequation.
We find thatthe IV estimateof thereturnsto schoolingis lowerthanthe OLS estimate It is not, however,
very preciselyestimatecandwe cannotrejectthatit is significantlydifferentfrom zero. Giventhatwe have
two instrumentswve testthe overidentifyingrestrictionsandconcludethatbotharegoodinstrumentf the
schoolingvariable.Finally, usingthe Hausman-W teststatisticwe concludethatthe datado not allow us
to rejectexogeneityof the schoolingvariable,thusjustifying our useof the OLS resultswhencomputing
returnsto educatiorwith our sampleof respondents.

Anothertype of biasin OLS modelsis associatedvith nonrandonmsampleselection. Resultsof our

32 SeeGriliches(1977)andCard(1995,1999).
33 For asimilar approactseeHarmonandWalker (1995).
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analysisare obtainedusingthe sampleof workers. If the selectionrule of peopleinto the labor force is
nonrandonmwe arelikely to geta biasedcoeficienton thereturnsto education Consistenestimatesn this
casecanbe obtainedusingHeckmans (1979)procedurdor selectvity correction®*

We adda participationequation:

li = a5Xa + YaHai + Vi, (3)

whereXs; is thesetof anindividual’s characteristicsimilarto thatof equation(1), with educatiorvariables
included. Additionally, we include a self-reporteddummy of beingin poor or very poor health. This
dummycanbe a proxy for both poorhealthanda distastefor work, asindividualssometimegationalize
their unwillingnessto work by reportinga poor healthcondition3® Hg; is the setof householdvariables
that could affect an individual’s decisionto join the labor force but that do not affect his or her wages.
Following the labor supplyliteraturewe include spouses earningsandlabor force status.As a proxy for
competingdemandfor a respondens time, we alsoinclude dummiesfor having childrenunder12 years
old andhaving a parentabove 50 yearsold who needshelpin performingsomeactvities of daily living,
suchaseatingor dressing.Mindful of the traditionaldifferencein effect of this type of variableson male
andfemalebehaior, we alsoincludeinteractionsof thesevariableswith the femaledummy3®

Table5.6 presentsheselectvity correctedOLS estimate®f thelog wageequationgor thefull sample.
Againwe presentheresultsusingyearsof schoolinganddummiedor differenteducatiorievels. Giventhe
statisticalsignificanceof the estimateof the A parameterselectionbiasseemdgo be presenin thesample;
thereforethe correctionwe performis necessaryo distinguishappropriatelythe effects on wagesof our

variablesof interestandthe effect of nonrandonselectionof our sample.

34 Theselectiity rulein this caseexcludesnot only thoseindividualsthatreportednot working in the referentmonth,but also
thosethatreportedvorking but notreceving positive wages.This meanghatour selectvity correctedesultsshouldbeinterpreted
with cautiongiventhe specialnatureof the sampleselectiorrule.

35 SeeBeritez-Sihaetal. (1999)for anupdateddiscussion.

36 We checled a numberof differentspecificationdor this stage,using differentsubsetsf identifying variables,and found
little changen ourresults.
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Table 5.6: SelectioncorrectedOLS Estimatesof the WageEquation

Using Yearsof Education UsingLevelsof Education

No. Variable Estimate StandarcError | Estimate StandarcError
1 Schooling 0.0402 0.0018 - -

2 Sec.school - - 0.0674 0.0093
3 Vocational - - -0.0596 0.0175
4 Technical - - 0.0499 0.0136
5 University - - 0.2496 0.0197
6 Graduate - - -0.1431 0.0551
7 Constant 12.1219 0.0630 12.5550 0.0504
8 Experience 0.0127 0.0028 0.0132 0.0030
9 Exper Sq. -0.0317 0.0075 -0.0364 0.0081
10 Female -0.4451 0.0125 -0.4616 0.0131
11  Rural -0.6201 0.0183 -0.6238 0.0176
12 Region2 -0.0979 0.0224 -0.1003 0.0333
13 Region3 -0.4319 0.0228 -0.4439 0.0230
14 Region4 -0.6769 0.0224 -0.7007 0.0210
15 Region5 -0.3724 0.0279 -0.3877 0.0271
16 Region6 -0.3920 0.0276 -0.3963 0.0274
17 Region7 -0.0091 0.0277 -0.0213 0.0239
18 Region8 -0.1409 0.0249 -0.1580 0.0364
19 Round? -0.0611 0.0145 -0.0600 0.0179
20 Round8 -0.4252 0.0174 -0.4205 0.0151
21 A -0.2642 0.0354 -0.2508 0.0495

# Obs. 8,011 8,011
R 0.2303 0.2341

Whenwe performthe selectvity correctionfor the full sample,the returnsto an additionalyear of
schoolingarethe sameasin the uncorrectednodel,4%. For all levels of educationexceptfor complete
secondarythereturnsdeclineby abouts percentag@oints,andin this specificatiorthey aremoreprecisely
estimated’ Whenwe considerfemaleand male subsampleseparatelythe resultschange.As Table5.7
shaws, the correctedestimatefor the returnsto educationfor femalesis higherthanthe uncorrectedne,
andthe oppositeseemdo betruefor males.

Thereductionin thereturnsto humancapitalfor malescanbeexplainedby thelaborforceparticipation
pattern:aswe mentionedn Sectiord, laborforceparticipationsubstantialljncreasesvith education(95%
for peoplewith post-graduatdegreesascomparedo around70%for peoplewith incompleteor complete
secondareducation).The highestmaiginal returnto educatiorby level is for university graduatesHence
we expectour uncorrectedOLS estimatego be biasedupward. The higherreturnsto educationamong

womeneven after performingthe selectvity correctionmight be explainedby someadditionalsourcesof

37 TableA.4 in the Appendixpresentshe laborforce participationequationthatcorrespondso the correctedresultspresented
in Table5.6.
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selectvity, in this caseinto certainoccupations® A studyof this possibility andthe appropriatevay of

takingit into accounts beyondthe scopeof this paperbut is high on our researclagenda.

Table 5.7: SelectionCorr ectedReturns to Education. OLS Estimates.

Females Males

Variable Estimate StandardError | Estimate StandarcError
Yearsof Schooling 0.0592 0.0038 0.0263 0.0029
Secondanchool  0.0800 0.0181 0.0703 0.0158
Vocational -0.0223 0.0292 -0.0771 0.0229
Technical 0.1109 0.0250 -0.0015 0.0267
University 0.3185 0.0338 0.2110 0.0768
Graduate 0.0251 0.1125 -0.2175 0.0768

# Obs. 4,132 3,879

Anotherpossiblesourceof biasin ourestimationcomedrom thefactthatwe donotobsere emigrants
in our sample or we obsene themdroppingfrom the suney. We mightbe concernedboutbeingleft with
a sampleof respondentghat arelikely to have a lower returnto humancapital becausghosewith more
resourcesrelikely to migrateto othercountries. This canalsobe considered selectionbias problem,
but it is muchmoredifficult to controlfor dueto the unavailability of relevant data. However, we believe
migrationnot to be a real problemfor the interpretationof our results. Although we arguethatit might
be a factor for a portion of the educatedoopulation,the reality is that with respectio the total Russian
population,the fraction of emigrantswas0.07%,asof 1992 (ISPR 1994). Furthermorethe evidenceon
Russiaremigrantg Gregory andKohlhasel 988,0ferandVinokur 1992)shavs thatthey did nothave high
returnsto education Whetherthis is still truefor currentemigrantds anempiricalquestiorthatis difficult
to answergiventhe availabledata.

Finally, it is worth mentioningthatalthoughthe RLMS wasconceved asa surwey of repeatectross-
sectionsijt is possibleto constructtwo panels,onefor eachphaseof interviens. We follow Angrist and
Newey (1991)to calculatethe returnsto educationcontrolling for individual heterogeneityn a panelof
aroundl,000workerspresentn rounds6 to 8 of our data. Theidentificationin this casecomesfrom those
who have changedheir schoolingin the period. Herewe find low andinsignificantreturnsto education.
We do not reporttheseresultsgiventhattheidentificationproceduras likely to beweakwith our data,as

few peopleincreaseheir educatiorover the courseof the period. Moreover, the measuremergrrorin our

38 Thefactthatanindividual worksindicatesthathis or herproductiity in themarket exceedsheir productvity in thehomeor
in anotheunreportedccupation However, this doesnot necessarilyneanthatthe mostmarket productie individualswill bethe
onesobseredworking. In fact, our resultsfor womenindicatethatexactly the oppositeis truein our sample.SeealsoHeckman
(1980).
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variablesof interestis likely to be amplifiedby thefixedeffectsapproachandultimately theresultsdo not

contrikute substantiallyto our conclusions.

6 Conclusions

This papermpresentoneof thefirst estimate®f returnsto educationn post-reformRussiausingthe only
representate sampleof this ex-communistfederation. We complementhe traditional OLS regression
techniqueswith an IV approach utilizing changesn the educationakystemin the ex-Soviet Union in
the 1950sand 1960s. We alsoperforma selectvity correctionto accountfor our relianceon a sampleof
workersin obtainingour estimates.

The returnsto educationin Russiaare amongthe lowestin the world. This was obsered nearly a
decadeago,andit wasattributedto the combinedinfluenceof governmentwage-equalizingoliciesand
market forces. Using datafrom the early 1990s,Brainerd(1998) suggestshatas Russiahasmoved from
governmentdominanceoward a market democray, returnsto educatiorhave increasedcandwill continue
doingso. Ourresults basedon eightroundsof the RLMS, shav thatthereis no improvementin returnsto
educationn the post-reformperiod,1992-99.

The absenceof suchan upward trend seemdo indicatethat the principal causeof wagedifferentials
amongworkersof differenteducationievels hasnot beenthe governmentegalitarianpolicy, whoseinflu-
encehasfadedalmostentirelyoverthelastsevenyears but ratheranover-supplyof well-educatedvorkers
in an economyin which blue-collaremploseesarein high demand.Moreover, the homogeneousupply
of humancapitalacrossRussiarregionssuggestshat differencedn thereturnsto educatiorare probably
demand-drxien.

Estimateausingthe IV approaclshav thatwe cannotrejectexogeneityof the educatiorvariable,jus-
tifying our useof the OLS estimates.We alsofind that returnsto educationare consistentlyhigher for
women,even afterperforminga selectvity correction,whichin factresultsin areductionof the estimated
returnsto schoolingfor malesandanincreaseor females. The resultsof the correctedmodelimply that
selectvity biasis a problemin our sampleandthat the correctionis necessaryo obtainthe appropriate
estimate®f thereturnsto schoolingin Russia.

Additionally, we find very low returnsto tenure which evenbecomenegative in certainspecifications.
This is not an unexpectedresultgiven the conjecturesof earlierstudies but to our knovledgewe arethe
first to verify this empirically

The robust resultof low returnsto educationhasimportantpolicy implications. First, given the low
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mobility within the country high levels of educationcould be correlatedwith an increasingrate of em-
igration. Thereis very little empiricalevidenceto supportthis, but the resultsof a surney from the late
1970sandearly 1980scertainlysuggesthe existenceof sucha correlation.Anecdotalevidenceof highly
qualifiedRussiansnigratingto WesternEuropeandthe U.S. alsostrengthenghis conjecture Secondwith
thetraditionalvalue placedon educatiorbeginningto fade,andwith the poorreturnsto additionalschool-
ing in an economicervironmentthatis not likely to improve in comingyears,we conjecturethat fewer
andfewer Russiansill pursuehighereducatiorandthatinvestmentin educationat all levelsis likely to
diminish,ultimately deterioratinghe educatiorevel andperhapsiamagingneof Russias few remaining

comparatre advantagesthe humancapitalof its population.
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Appendix

Figure A.1: RussianEducational System
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Table A.2: OLS Estimatesof the WageEquation with Job Characteristics

Using Yearsof Education UsingLevelsof Education

No. Variable Estimate StandardcError | Estimate Standarderror
1 Constant 11.4266 0.1279 11.7154 0.1195
2 Age 0.0333 0.0060 0.0345 0.0060
3 AgeSq -0.0453 0.0071 -0.0482 0.0071
4 Female -0.2240 0.0474 -0.2329 0.0475
5 Married 0.1823 0.0437 0.1830 0.0436
6 MarriedFemale -0.1865 0.0527 -0.1857 0.0526
7 Schooling 0.0280 0.0040 - -

8 Vocational - - -0.0032 0.0270
9 Technical - - 0.0622 0.0252
10  University - - 0.2283 0.0288
11  Graduate - - -0.0785 0.0891
12 Tenure 0.0014 0.0013 0.0017 0.0013
13 ForeignFirm 0.2459 0.0533 0.2527 0.0533
14  RussiarFirm 0.2220 0.0237 0.2236 0.0237
15  Part-time -0.2539 0.0292 -0.2610 0.0292
16  Secondiob -0.1153 0.0500 -0.1113 0.0500
17  Supervisor 0.2723 0.0262 0.2642 0.0263
18 Heary workload -0.1209 0.0245 -0.1102 0.0246
19 Rural -0.5332 0.0309 -0.5308 0.0308
20 Region2 -0.0361 0.0472 -0.0401 0.0471
21 Reion3 -0.3790 0.0380 -0.3895 0.0378
22 Region4 -0.5915 0.0402 -0.6033 0.0401
23 Regionb -0.3968 0.0472 -0.4088 0.0471
24  Region6 -0.3211 0.0401 -0.3251 0.0400
25 Reion7 -0.0148 0.0480 -0.0142 0.0479
26 Region8 -0.1571 0.0485 -0.1744 0.0484
27 Round7 -0.1315 0.0258 -0.1299 0.0258
28 Round8 -0.4934 0.0252 -0.4909 0.0251

# Obs. 6,351 6,363
R 0.2650 0.2677
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Table A.3: IV Estimatesof the WageEquation

First Stage SecondStage

No. Variable Estimate StandarcError | Estimate StandarcError
1 Constant 10.4000 0.3702 11.6176 0.9357
2 Age/Experience 0.1608 0.0216 0.0571 0.0174
3 Age/ExperSq.  -0.2009 0.0288 -0.0716 0.0216
4 Female 0.2864 0.0658 -0.4088 0.0335
5 Rural -1.0636 0.0932 -0.6632 0.1014
6 Region 2 -1.2481 0.1496 -0.0859 0.1231
7 Region3 -1.2055 0.1194 -0.4350 0.1160
8 Region4 -1.3245 0.1251 -0.6962 0.1270
9 Region5 -0.9297 0.1480 -0.4202 0.0975
10 Region6 -1.3385 0.1253 -0.3858 0.1282
11 Region? -0.9620 0.1492 0.0140 0.0998
12 Region8 -1.3099 0.1501 -0.1987 0.1274
13 Round?7 0.3578 0.1274 -0.0759 0.0281
14 Round8 0.1685 0.1778 -0.4635 0.0430
15 Lgscll 0.1520 0.0799 - -

16 Lgsc8 0.3886 0.0795 - -

17  Schooling - - -0.0047 0.0909

# Obs. 7,343 7,343
R 0.0619 0.2200

Hausman-W TestStatistic
OveridentifyingRestrictionsTestStatistic 0.0949 p-value:0.9536

0.6748 p-value:0.2499
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Table A.4: Probit Estimatesof the Corr ectedWageLabor ForceParticipation Equation

No. Variable Estimate Standarderror
1 Constant -3.2910 0.1346
2 Age 0.1947 0.0067
3 AgeSq -0.0023 0.0001
4 Female 0.1380 0.0422
5 Married 0.2793 0.0427
6 MarriedFemale -0.3251 0.0490
7 Schooling -0.0042 0.0071
8 Secondansch. -0.0638 0.0277
9 Vocational 0.2520 0.0293
10  Technical 0.4293 0.0341
11  University 0.5453 0.0477
12  Graduate 0.6697 0.2226
13  Spouseén laborforce 0.2606 0.0269
14  SpouseEarnings($1®) -0.0001 0.0000
15 ParentsneedHelp -0.0672 0.0695
16 FemaleandVariablel5 0.0468 0.0941
17  Childrenunderl2 0.0909 0.0344
18 FemaleandVariablel7 -0.1394 0.0446
19 Poorhealth -0.5227 0.0381
20 Rural -0.1071 0.0267
21 Reion2 0.0724 0.0567
22 Reion3 -0.0632 0.0473
23 Region4 -0.0162 0.0480
24  Region5 -0.2570 0.0506
25 Region6 -0.0061 0.0485
26  Reion7 -0.0484 0.0524
27 Region8 -0.0125 0.0525
28 Round7 -0.0488 0.0267
29 Round8 -0.2055 0.0265
#Obs. 17,582
Log Likelihood -0.5123

37



