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Measuring the returns to schooling over an extended period in Russia and Ukraine from 1985 to
2002, we find an increase in both countries but the increase is much bigger in Russia than in Ukraine.
To investigate why returns to schooling in Russia and Ukraine diverged over the transition period
while the skill composition of employment did not, we compare the Mincerian earnings functions
between the two countries and then employ decomposition techniques. Using semiparametric meth-
ods, we construct counterfactual wage distributions for university and secondary school graduates in
Ukraine using the distributions of Russian characteristics, returns to characteristics, and unobserv-
ables. Therefore, we can decompose differences in returns to schooling between the two countries
due to differences in the labor market returns, differences in unobservables and differences in labor
force composition. We conclude that the price effect is the dominant reason for the observed differ-
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1. Introduction

This paper contributes to the understanding of the variation in returns to schooling
among the countries that have gone through significant economic transformation. Although
the returns to schooling have been increasing in the economies that moved from plan to
market, we do observe significant variation across countries in the speed of the changes.
Russia experienced a sharp increase in returns to schooling within a few years of reform,
whereas Ukraine exhibited a very low rate of growth. We investigate the puzzling question
of why returns to schooling in Russia and Ukraine diverged so much over the transition
period while the skill composition of employment did not. Our study takes advantage of
the institutional comparability between these two counttiBsissia and Ukraine were part
of the Soviet Union until 1991 and shared the same government, institutions, and policies.
As we demonstrate, the two countries had remarkably similar wage distributions, earnings
structure, educational attainment, labor force composition, and returns to schooling during
the pre-reform period. Even now Russia and Ukraine continue to have similar educational
systems and workforce characteristics.

Despite this common history and similar initial conditions, the two economies per-
formed quite differently. Ukraine made very few structural reforms until 1997 and only
after 1997 did the speed of reforms accelerate and the scope {lighen 2001)? In as-
sessing the progress of the transition to a market economy in all twenty-seven countries
in the region, the European Bank for Reconstruction and Development consistently scored
the results of market reforms less favorably in Ukraine than in R{EB&D, 2001) The
labor market outcomes of reforms in the two countries are also difféderiRussia, over-
all wage inequality increased sharply, with a significant increase in returns to schooling
(Brainerd, 1998; Sabirianova Peter, 2008)contrast, skill wage inequality in Ukraine did
not increase as much over the same period and returns to schooling were among the lowest
of the countries of Central and Eastern Europe. This observation of low reform progress

1 The breakup of Czechoslovakia provides another interesting case for analyzing the divergence in returns to
schooling between Czech and Slovak Republics during the reform p@iabe, 1998; Filer et al., 1999)

2 Typically, Russian economic reforms preceded similar changes in Ukraine. Russia liberalized most domestic
prices in January 1992, while Ukraine did so only at the end of 1994. Ukraine introduced a uniform exchange rate
two years later after Russia, with full current account convertibility introduced only in 1997. Russia completed
mass privatization by July 1994, while Ukraine began its large-scale privatization program at the end of 1994
(EBRD, 2001)

3 Ukraine lagged behind Russia in labor market reforms as well. Russia abolished the wage grid in the non-
public sector in 1991, but Ukraine continued to allocate wages according the old wage grid based on the national
agreement between trade unions and the government until 1993. Similarly, Russia abolished a system of penalties
on the growth of wage fund in 1995 while Ukraine did so only at the end of 1996. Until 2004, Ukraine had
consistently higher marginal personal income tax rates and indirect income taxes paid by enterprises than Russia.
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and concurrent low returns to schooling in Ukraine is consistent with the recent finding of
Fleisher et al. (20059n the positive effect of the speed of market reforms on a country’s
returns to schooling.

Our approach in analyzing the sources of cross-country differences in returns to school-
ing is to compare the Mincerian earnings functions between the two countries and then to
use semiparametric decomposition techniques followimgn et al. (1993)We construct
counterfactual distributions of log wages for university and secondary school graduates in
Ukraine using the distributions of Russian characteristics, returns to characteristics, and un-
observables. These counterfactual distributions provide an estimate of the distributions of
Ukrainian log wages that would have prevailed if Ukraine had the same features as Russia.
This allows us to decompose differences in returns to schooling between the two countries
into shares due to differences in the labor market returns, i.e., the price effect, differences
in unobservables, i.e., the residual effect, and differences in the labor force composition,
i.e., the composition effect.

In our comparative analysis, we use Russian and Ukrainian Longitudinal Monitoring
Surveys covering a period from 1985 to 2002. In addition to the institutional comparability
between the two countries, our study also benefits from the definitional comparability be-
tween the two surveys. Most of the key variables have similar definitions and the estimated
earnings functions have the same specifications. Thus, we avoid a common problem in
cross-country studies, in which the differences in the estimated parameters are influenced
by discrepancies in the quality of data, estimation methods, and definitions of vafiables.
In the next section, we describe in detail the data and variables used in the empirical analy-
sis. Sectior3 provides the comparative analysis of conventional earnings functions and
discusses the robustness of estimated returns to schooling with regard to the choice of
specifications, variables, and methods used. Seetiares semiparametric methods to
decompose the sources of cross-country differences in returns to schooling. Sectien
cludes with a summary of the findings.

2. Russian and Ukrainian Longitudinal M onitoring Surveys

The data are pooled from two household surveys, namely Russian Longitudinal Mon-
itoring Survey (RLMS) and Ukrainian Longitudinal Monitoring Survey (ULMSyVe
use the second wave of RLMS that started in 1994; it selected 4781 dwelling units by
a three-stage stratified clustered sampling method and 3973 households responded. In the
subsequent years of survey, i.e., 1995-1996, 1998, and 2000-2002, the new households
that moved to the initially sampled dwellings were added and the old households that

4 Behrman and Rosenzweig (199d)d Srinivasan (1994provide a useful discussion of this problem in
emerging markets.

5 RLMS was organized by Barry Popkin and conducted by the Consortium led by the Carolina Population
Center in collaboration with the Institute of Sociology at the Russian Academy of Sciences, Moscow. ULMS was
organized by Hartmut Lehmann and carried out by the Consortium led by the Institute for the Study of Labor
(1ZA), Bonn in collaboration with the Kyiv International Institute of Sociology. We are thankful to both teams for
their excellent work.
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moved from the original sample to new addresses were included, whenever possible. The
sample size varies from year to year; individuals who completed the adult questionnaire
numbered 8893 in 1994, 8342 in 1996, 8701 in 1998, 9074 in 2000, and 10,497 in 2002. To
ensure the representativeness of cross-sections, we exclude those respondents who moved
from the original sampl&.Our sample consists of 8122 respondents in 1996, 7894 in 1998,
7568 in 2000, and 7875 in 2002 so that we base our wage analysis on a sample of 3384
to 4415 employed adults for whom we have complete information on wages, education,
and demographic characteristics. The RLMS 2000 also contains a series of retrospective
guestions regarding jobs held in 1985 and 1990. The number of persons who responded to
the questions on wages was 4230 in 1985 and 3976 in 1990.

The Ukrainian survey is based on a national stratified random sample of 4096 house-
holds. Unlike RLMS, ULMS started only in 2003. To include labor force data in Ukraine
in the 1990s, ULMS gathered employment histories for 1986, 1991, and continuously from
1997 to 2003. The response rate was 66% for households and 87% for individuals within
the households, resulting in 8641 individuals of age 15 to 72 years participating in the sur-
vey. The sample of employed persons with non-missing values on wages, education, and
demographic characteristics ranges from 2958 in 1998 to 4197 in 1986.

Both surveys contain rich information on household and individual characteristics, al-
though the focus is somewhat different in each. RLMS focuses more on household behavior
and has extensive sections on household income and expenditures, health, nutrition, chil-
dren and women issues, whereas ULMS devotes a significant portion of its questionnaire to
the retrospective histories of employment, education, and migration. Despite these differ-
ences, the two surveys provide a consistent set of the individual characteristics, including
individual earnings, hours of work, education, demographics, job tenure, and characteris-
tics of the primary employer, e.g., ownership and size.

The definitions of all variables used in the empirical analysis are providagpendix
Table A.1 Most of the individual attributes have identical definitions in both surveys, e.qg.
gender, age, potential labor market experience, job tenure, average weekly hours of work,
and capital. In a few cases, an original variable has been modified to make it compara-
ble across the surveys. For example, the continuous variable of the employer size from
RLMS has been recoded into a categorical variable having the same size categories as in
ULMS. Detailed information on firm ownership from ULMS has been aggregated into the
three broad categories of ownership available in RLMS, namely foreign (including domes-
tic firms with some foreign capital), private (including self-employed, cooperatives, fully
and patrtially privatized enterprises, and newly established private enterprises), and state
(including budgetary organizations, state enterprises, local municipal enterprises, and state
and collective farms).

Both Russian and Ukrainian data contain detailed information on formal schooling,
including the type of schools, actual years of studies, degrees obtained, and the date of
school completion. At least two alternative measures of the years of schooling can be

6 The estimates of the returns to schooling are not affected by excluding respondents who moved from the
original sample. We re-estimated the standard Mincerian earnings function on a larger sample by adding a dummy
for movers and an interaction term with years of schooling. In all years, we find no statistically significant, at the
10% level, differences in wages and returns to schooling due to respondents’ moving from the original sample.
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constructed for the years of survey, namely, the actual years of studies from all schools
attended and the adjusted years of schooling that are imputed from the number of years
required for the highest degree obtained. However, for the retrospective years 1985 to 1991
only the latter measure can be imputed accurately using the date of school completion so
that we employ this second measure in most of our empirical analysis. The correlation

between these two measures of schooling is relatively high; in 2002, the simple correlation

coefficient is 0.900 in Russia and 0.895 in Ukraine.

The dependent variable is the log of monthly contractual (accrued) wages after taxes
at the primary job. Using the contractual wage in the earnings functions is preferred over
wages received in some short reference period, e.g., a month, especially during periods of
mass wage delays and high volatility in wage payments, which both countries experienced
in the 19905, Wages actually received in the last month are often zero as the wage debt
accumulates; it can become much higher than the contractual wage when the debt is paid
back. In ULMS, the measure of net contractual wages is available for all years for both
employees and self-employed. Wages received in a different currency are converted into
Ukrainian hryvnyas (UAH$ In RLMS, this measure is available only for employees and
only from 1998 to 2002. For 1994 to 1996, we follow the metho&afle and Sabirianova
Peter (2002jnd impute the contractual wage for workers with wage arrears as the ratio
of the total wage debt to the number of monthly wages owed. For workers without wage
arrears, the contractual wage is considered to be the actual after-tax monthly wage received
in cash or in kind in the last 30 days from the primary job. This measure of actually paid
earnings is also used for self-employed from 1994 to 2002.

For the Soviet period, the definitions of wages in both countries are the same so that
the only main concern is the possibility of recall bias. Although people may not remem-
ber the wages they received 17 or even 10 years ago, wage is the dependent variable so
that recall bias should not affect the results as long as it can be assumed to be an additive
white noise. In addition, the Soviet practice of wage payments according to the rigid wage
grid, nearly zero inflation and strong attachment of a Soviet worker to one job are likely
to reduce recall errafMunich et al., 2005a)lmportantly, three of the four years selected
are memorable, pivotal points in the Soviet history. In 1985, Gorbachev came to power
and perestroika began, in 1986, the Chernobyl catastrophe in Ukraine shook the world,
and, in 1991, Gorbachev resigned, the Soviet Union ended, and Russia and Ukraine began
their new independent historfgigure lindicates that the shape of wage distributions in
1985/1986 is similar for the two countries, which is remarkable given that the two sam-
ples are drawn independently in different years and that the recall period is one year and
half longer in Ukraine than in Russia. The mean wages from the surveys, dengigd
are close to the mean wages from the national statistical yearbooks, dengedfor
corresponding yearsysam, ss = 207 andwnsy,gs = 199 for Russia anasam.ge = 173

7 The contractual wage also has shortcomings since it implicitly assumes that costs associated with the delay
of payments are zero and that all arrears will be paid back. Ideally, we would like to use wages actually received
during a longer time period, e.g., 6 or 12 months. The ULMS data set provides such a variable but only in the last
year.

8 Ukraine used rubles until 1992, karbovancy from 1992 to 1996, and hryvnyas after 1996. People may also
receive wages in a foreign currency, typically US dollars.
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andwnsy,gs = 174 for Ukraine. Hence, we find it plausible to approximate the true wage
distributions in the Soviet period by the wages reported retrospectively. Moreover, even if
errors of recall are present in the data, they should not bias the results in the direction of
one country or the othér.

Because older age groups are under-represented in the retrospective surveys, we restrict
our analysis to the prime age group 15 to 59 to reduce the potential effect of the mortality-
related sample attrition on the estimates of returns to schooling. For the Soviet period, we
use the sample weights based on the 1989 USSR Census, with under-represented groups
receiving larger weights. We also use the sample weights for more recent years but the
results are not statistically different.

Table 1landAppendix Table A.Zeport the summary statistics for both surveys. Russia
and Ukraine exhibit similar labor force characteristics during the pre-reform and reform pe-
riods. Mean adjusted years of schooling are identical in Russia and Ukraine in 1985/1986
and differ only by 0.6 years in 2002.The average length of the workweek is between 41
and 43 hours and the mean labor market experience is around 21 years in both countries.
However, tenure is longer in Ukraine than in Russia by 0.8 to 1.6 years. Although certain
differences are noticeable with respect to firm characteristics, e.g., Ukraine has a higher
share of the employed in very large enterprises and in the state sector, an increase in the
share of workers in private and foreign-owned firms and small businesses is apparent in
both countriesAppendix Table A.2suggests that supply changes are unlikely to explain
the different time paths in returns to schooling between the two countries because of simi-
lar dynamics in workers’ educational attainment. In both countries, the share of workers
with university degrees has been growing continuously at the same rate and the share of
low-education workers is declining. Finallyig. 1documents that starting from essentially
identical shapes in 1985/1986, Russian and Ukrainian wage distributions diverged signifi-
cantly over the transition period, with Russia having considerably higher levels of overall
wage inequality.

3. Earningsfunction analysis

In this section, we compare the estimates of the Mincerian earnings functions in Russia
and Ukraine and present the results of sensitivity analysis to establish the robustness of
the estimated returns to schooling with regard to the choice of specifications, variables,
and methods used. We begin by estimating the basic Mincerian earnings function with a

9 Determining the sign of the bias generated by the recall errors in variables is difficult because the recall
error is likely to be mean reverting, especially in wages (see and Solon, 200b We expect, however, the
size of the recall error to be negatively correlated with memory and so that the error should be increasing with
age and decreasing with education. Hence, the coefficients on schooling are likely to be less downwardly biased
than coefficients on tenure and labor market experience. In any case, we have no reason to expect the bias to be
different in the two countries.

10 The reported differences in the actual years of schooling between the two countries could be due to the fact
that ULMS specifically asks respondents not to count interruptions during the study, such as maternity leave or
required army service, while RLMS respondents might have included these breaks in the total years of schooling.



Table 1
Descriptive statistics

Panel A: Russia

1985 1990 1996 1998 2000 2002
Mean St. dev. Mean St. dev. Mean St. dev. Mean St. dev. Mean St. dev. Mean
Log(wages) —1.697 0533 —-1.367 0628 6173 Q0951 6462 0845 7115 Q908 7.856 0839
Schooling (adjusted years) a2 3070 11212 2748 11774 2423 11879 2342 11911 2236 12417 2329
Schooling (actual years) =7 2770 12499 2694 12522 2574 12658 2716
Female ™82 Q500 Q475 Q499 Q505 Q500 0501 Q500 Q0491 Q500 Q0503 Q500
Tenure (years) B33 8691 7.680 8517 7185 8207 7627 9068
Experience (years) 2390 11984 20901 11625 20407 10856 20431 10703 20562 10500 20997 11654
Log(hours) 3680 Q405 3702 Q327 3750 Q0313 3749 0311
Hours missing 25 0331 Q016 Q125 Q0026 Q0158 Q013 Q115
Capital city 0033 Q0180 Q031 Q174 Q068 0252 Q051 Q0220 Q033 Q180 Q066 Q0249
Ownership
Private 0278 Q0448 Q0295 0456 Q0337 Q473 Q410 0492
Foreign 0032 Q175 Q033 Q179 Q039 Q194 Q043 Q0202
State 0541 Q0498 Q517 Q500 0486 Q500 Q467 Q0499
No information 0149 Q0356 Q155 0361 Q0138 Q345 Q080 Q272
Employer size (no. of persons)
1-10 0108 Q310 Q112 Q0316 Q141 Q0348 Q163 Q0369
10-50 0199 Q0399 Q194 0396 0183 Q0387 Q0208 Q406
50-100 0099 0299 Q107 Q309 Q097 0296 Q093 Q0290
100-500 0166 Q373 Q174 Q379 Q170 Q376 Q174 Q379
500-1000 043 0202 Q057 0232 Q061 Q0239 Q063 0244
>1000 0083 Q275 Q078 0268 Q091 0288 Q089 0285
Size is missing (302 Q459 Q278 Q448 Q257 Q437 Q209 Q407
Sample sizeN 4111 3776 3497 3332 3169 3341

(continued on next paye
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Table 1 €ontinued

Panel B: Ukraine

1986 1991 1997 1998 2000 2002
Mean St. dev. Mean St. dev. Mean St. dev. Mean St. dev. Mean St. dev. Mean
Log(wages) —-8.791 0528 —8.666 0626 5010 0634 5106 0623 5312 Q607 5481 Q0640
Schooling (adjusted years) B0 2892 11157 2559 11612 2361 11688 2275 11822 2239 11849 2217
Schooling (actual years) o5 2077 10977 2011 11074 2012 11118 2028
Female 0496 Q500 Q0483 Q500 Q0537 Q0499 0539 Q499 0538 Q0499 Q0530 Q499
Tenure (years) 1@06 9931 10306 9984 9248 9617 9379 9730 8770 9466 8464 9326
Experience (years) 241 11860 21331 11797 21088 11104 21183 10793 20884 10607 21198 10706
Log(hours) 3.659 Q0324
Hours missing 0.097 0296
Capital city 0037 Q190 Q036 0187 Q058 0235 Q058 0233 Q065 Q0246 Q063 0243
Ownership
Private 0104 Q305 Q154 Q0361 Q224 Q417 Q242 Q0428 Q276 Q447 0298 Q457
Foreign 0005 Q071 Q009 Q095 Q015 Q120 Q013 Q112 Q015 Q120 Q016 Q127
State 0885 0320 0828 Q377 Q744 Q0436 Q723 0448 0683 Q465 0652 Q0476
No information 0007 Q082 Q009 Q093 Q018 Q132 Q022 Q147 Q0026 Q159 Q033 Q180
Employer size (no. of persons)
1-10 0074 0261 Q089 Q0285 Q106 Q308 Q104 Q305 Q122 Q327 Q148 Q0355
10-50 0092 0290 Q103 Q304 Q0143 Q0350 Q159 0366 Q176 0381 0208 Q406
50-100 0055 Q0229 Q060 Q237 Q085 Q279 Q094 Q0292 Q103 Q303 Q113 Q317
100-500 090 0287 Q112 Q315 0143 Q0350 Q152 Q359 0168 Q374 Q187 Q390
500-1000 m31 Q174 Q031 Q172 Q042 0201 Q044 Q205 Q051 Q0220 Q062 Q241
>1000 0073 Q0260 Q089 0284 Q117 0321 Q126 Q0332 Q0136 0343 Q150 Q0357
Size is missing 584 Q493 Q517 Q500 Q365 Q0481 Q321 Q467 Q245 Q430 Q133 Q339
Sample sizeN 4191 3528 2946 2812 2925 3289

Note The sample for each country and year consists of observations with non-missing values for the variables used in the basic Mincerian wage function.
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standard set of covariates available for both countries and all years specified as

Inwi, = o+ Bisch; + Boexp, + Baexif, + Bafemale, + Bscapital, + e, (1)

wherei indexes individuals; indexes timew;; is monthly contractual wages after taxes
at the primary jobsch; is adjusted years of schoolingxp, is years of potential labor
market experiencdemale, is a dummy variable indicating if an individual is female,
capital;, is a dummy variable indicating if an individualives in the capital city, and;,
is an independently distributed error term.

The Ordinary Least Squares (OLS) estimates of @{for Russia and Ukraine are
presented ifable 2 Until 1991, returns to schooling are similar for Russia and Ukraine at

Table 2
Basic Mincerian earnings functions, OLS
Panel A: Russia

1985 1990 1996 1998 2000 2002
Schooling (adjusted years) .a28™ 0.039™ 0.081™ 0.091™ 0.093™ 0.092™
(0.003 (0.004) (0.007) (0.006) (0.007) (0.006)
Experience (years) .019™ 0.027™ 0.014™ 0.029™ 0.045™ 0.03¢™
(0.003 (0.003 (0.005) (0.005) (0.005) (0.005)
Experiencé/1000 —0.378" —0554™ —0.335" —0629" —0991 —0.724™
(0.055) (0.072) (0.119 (0.108 (0.129 (0.119
Female —0.424™  —0401™ —0473" -—0530™ -—0520" -—0473™
(0.016) (0.020 (0.030 (0.027) (0.030 (0.026)
Capital 0011 Q095 a614™ 0.537™ 0.634™ 0.630™
(0.044 (0.058 (0.060) (0.061) (0.082 (0.053
N 4111 3776 3497 3332 3169 3341
R? 0.19 015 013 Q17 015 018
Panel B: Ukraine
1986 1991 1997 1998 2000 2002
Schooling (adjusted years) .0B4™ 0.039™ 0.037™ 0.039™ 0.037™ 0.045™
(0.004) (0.005) (0.005) (0.005) (0.005) (0.005)
Experience (years) 012" 0.016™ 0.019™ 0.016™ 0.016™ 0.019™
(0.003 (0.004) (0.004) (0.004) (0.004) (0.004)
Experiencé/1000 —0.230™ -—0320™ —0436™ -—0395" —0415" —0502™
(0.063) (0.078) (0.084) (0.088 (0.090) (0.092
Female —0418™  —0434™ —0423" —0423" -—0413" —0.398™
(0.016) (0.021) (0.022) (0.022) (0.021) (0.021)
Capital 0159™ 0.167™ 0.267™ 0.274™ 0.301™ 0.285™
(0.044) (0.057) (0.046) (0.047) (0.042 (0.043)
N 4191 3528 2946 2812 2925 3289
R? 0.20 015 014 014 014 013

Notes (i) Dependent variable is log of monthly contractual wages after taxes at the primary job. (ii) Robust
standard errors are in parentheses. (iii) The sample weights are applied in Russia for all years and in Ukraine for
1986 and 1991. (iv) Constant term is estimated but not reported.

" Significance at the 1% level.

11 we restrict our analysis to the years that are available for both countries, namely 1985 (1986), 1990 (1991),
1996 (1997), 1998, 2000, and 2002.
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2.8 10 3.4% in 1985/1986 and 3.9% in 1990/1991. With the demise of the Soviet Union,
schooling returns began to diverge significantly; in Russia, returns increased sharply to
8.1% in 1996 and then to 9.2% in 2002, while in Ukraine they barely changed reaching
only 4.5% in 2002. As in a typical Mincerian earnings equation, the estimated returns
to potential experience are concave. However, compared to the estimates for the US, the
wage-experience profiles are flatter and average returns to labor market experience are
relatively small*® The small experience effect may be due to by the changing nature of
the transition economies in which younger, more mobile, and more adaptive people are
rewarded. The experience profile is less concave in Ukraine than in Russia.

The male wage premium is significantly larger in Russia than in Ukraine. Although the
gender wage gap fell in Russia from 53% in 1998 to 47% in 2002, this difference is still
much higher than it was during the Soviet period in both Russia and Ukraine and during the
transition period in Ukraine (40 to 43%). The wage premium for living in a capital city is
high in both countries. However, this premium increases from 16% in 1986 to 27% in 1997
and remains approximately constant between 27 and 30% from 1997 to 2002 in Ukraine,
but the premium for living in Moscow exhibits a sharp increase from 10% in 1990 to 61%
in 1996 and remains above 60% from 2000 onwafds.

As a complement to OLS estimates, we present the estimates of returns to schooling
obtained from the series of quantile regressions followkgnker and Bassett (1978)
While the OLS method produces only mean prices of observable characteristics, quantile
regressions can produce the whole distribution of returns to schooling. Hence, we investi-
gate whether observed changes in schooling returns are uniform or concentrated in certain
groups. Formally, we estimate the following basic Mincerian function:

Or(nw;| Xi;) = ﬂ((,k) + ﬂ{k)sch, + ﬁék)expt + ﬂg‘)expﬁ + ﬁflk)femalet
A
whereQy (Inw;;| X;;) denotes théth percentile of distribution of log wages conditional on

the covariate matriX;, and ﬁ;k) is thekth percentile estimate of the slope of varialple

For each percentilg, country, and period, we estimate Eg) and plot the obtained dis-
tributions of returns to schooling iRig. 2 The growing differences in returns to schooling
between Russia and Ukraine are apparent. The cross-country differences are more pro-
nounced in the middle of distribution in 1996/1997. By 2002 the bottom percentiles in
Russia exhibit the largest increase in returns to schooling implying that having additional
education at the bottom of wage distribution improves people’s welfare significantly.

capital;,, (2)

12 The difference in returns to schooling between the two countries in 1985/1986 is not statistically different
from zero.

13 This result is consistent with earlier studiesfgnagan (1998indRutkowski (1997)who also document
low returns to labor market experience in Czech Republic and Poland.

14 The relatively low Moscow premium during the Soviet period could be explained by the fact that, unlike
other Soviet republics, Russia had many territories in which workers were compensated for living in unfavor-
able climate conditions. The base Moscow salary was simply multiplied by the regional wage coefficient, which
compressed the average Moscow premium. The high premium afterwards may result from the system of living
permits that drives up overall wages in the capital.
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Based on this first analysis of the data, we conclude that Russia and Ukraine had very
similar shapes of wage distributions, composition of labor force, returns to schooling, and
returns to other observable characteristics during the Soviet period. However, within a few
years of reforms the differences in prices of observable characteristics, including returns
to schooling, became apparent. Below we investigate further this divergence using a larger
set of explanatory variables that are available from 1996 to 2002. In particular, we estimate
the following specification:

Inwi, = o + Bisch, + Boexn, + Baexit, + Bafemale, + Bscapital;,

q 14
+ oten; + rtert, + Y cxOWN, i + Y YinSiz6y it + £, 3

n=1 m=1

whereten; is years of tenure at the primary jobwn, ;; is a set of dummies for state,
private, and mixed ownership typesze, ;; is a set of dummies for the (employment) size
categories by employment of the firm individuakorks1®

The estimates of the augmented Mincerian earnings function are preseftsulaér3
The overall trend and the levels of returns to schooling remain qualitatively the same as
in the basic Mincerian earnings function. The rate of return increases sharply in Russia in
1998 but hardly changed in Ukraine until 2002. Although controlling for tenure and firm
characteristics does not affect returns to labor market experience, it reduces gender wage
differences and the premium for living in a capital city by around five percentage points in
both countries. The insignificant tenure effect might have been expected, especially during
the early reform period, as accumulated firm-specific human capital becomes obsolete in
the new economic environment. Remarkably, after ten years of transition the estimated
return to tenure is only 0.5% in Russia and 0.8% in Ukraine. Perhaps workers with long
tenures continue to be associated with inefficient state firms and lack up-to-date skills.

Firm characteristics contribute significantly to explaining variation in wages, with im-
portant differences across ownership types. In both countries, foreign-owned firms pay
the highest wages ceteris paribus, followed by private firms, while the state sector has the
lowest wages. However, the non-state/state wage gap is somewhat larger in Russia than
in Ukraine. Specifically, workers in foreign-owned enterprises earn 42 to 54% more in
Russia but only 39 to 45% more in Ukraine relative to state-owned enterprises (SOES).
Likewise, private-owned firms pay their workers 30 to 40% and 16 to 26% more in Russia
and Ukraine, respectively, compared to SOEs. Our estimates also demonstrate a significant
employer size effect on wadé.

15 We also estimated more flexible functional forms for the earnings allowing the returns to schooling to vary
by gender and by ownership type. In both countries and in all years, we can not reject the null hypothesis that
the coefficients on interactions of years of schooling with dummies for ownership type and gender equal zero at
standard significance levels. The lack of variation in returns to schooling by ownership type is consistent with the
hypothesis that an increase in schooling returns in transition economies is common for all sectors and is driven
by the market rather than by ownership effgdfsinich et al., 2005h)

16 This result is consistent with the positive size-wage gap documented in the US literature. Traditional ex-
planations of the positive size-wage gap appeal to higher productivity of large firms, selection of better workers,
higher monitoring costs, rent-sharing, and efficiency wages to prevent shirkin@i(aee Idson, 1999
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Table 3
Augmented Mincerian earnings functions, OLS
Russia Ukraine
1996 1998 2000 2002 1997 1998 2000 2002
Schooling 0.079™ 0091 0.094™ 0097 0.036™ 0040 0.038" 0.048™

(adjusted years) (0.007) (0.006 (0.007 (0.006 (0.005 (0.005 (0.005  (0.005

Experience (years) .013"  0.025™ 0.042™ 00277 0021 0016™ 00157 0.018"
(0.006 (0.005 (0.006 (0.005 (0.004 (0.004 (0.004 (0.004

Experiencé/1000—0.290" —0.553™ —0.881™ —0.639™ —0.438" —0.362™ —0.367" —0.456""
(0126 (0.111) (0.131) (0123 (0.089 (0.093 (0.094 (0.094

Female —0.448™ —0.486™ —0.448™ —0.426™ —0.386™ —0.383" —0.377" —0.347™
(0.03)) (0.027 (0.030 (0.026 (0.022 (0.022 (0.021) (0.021)
Capital 0552™  0.490™ 0602™ 0573 0226 02407 02727 0231

(0.059 (0.059 (0.080 (0.052 (0.045 (0.045 (0.04) (0.041
Tenure (years) 003 Q007 Q001 Q005 —0.005 —0.001 Q005  QOO8™

(0.00§ (0.005 (0.006 (0.005 (0.004 (0.004 (0.004  (0.004
Tenuré/1000 —0.068 -0.206 -0.111 -0160 Q127 Q086 —0.096 —0.153

(0.19) (0169 (0194 (0166 (0112 (0112 (0116 (0.119

Ownership
Private 0299™ 0.364™ 0401 0325 0161 0219 0216 02627
(0.036 (0.03) (0.035 (0.029 (0.027) (0.029 (0.026  (0.026
Foreign 0486™ 0461 0423 0541 03897 0408™ 0424 0.446™

(0.086 (0.076p (0.07D» (0.065 (0.093 (0.096 (0.086  (0.08))
Employer size (no. of persons)

10-50 —0.048 -0.046 —0100 -0.067 -0.009 —0.028 —0.032 0046
(0.058 (0.049 (0.053 (0.043 (0.043 (0.043 (0.038 (0.035
50-100 —0.046 Q060 Q031 Q095 —0.013 Q014 Q032 Q114™
(0.067 (0.057 (0.062 (0.054 (0.049 (0.049 (0.044  (0.041)
100-500 0036 Q074 Q091"  0.090" 0098" 0108" 0116™ 0.220"
(0.0600 (0.051) (0.055 (0.046 (0.044 (0.043 (0.040  (0.037)
500-1000 ®@29™ 0290 0.155" 0211 0149" 0153" 01887 0.283™
(0.086 (0.068 (0.072 (0.061) (0.062 (0.061) (0.054  (0.050)
>1000 0054 0216™ 0.286™ 0.236™ 0.245™ 0291 03147 0450
(0.07) (0.062 (0.064 (0.055 (0.046 (0.046 (0.042  (0.039
N 3413 3275 3139 3284 2932 2802 2916 3278
R2 0.15 022 021 023 017 019 020 020

Notes (i) Dependent variable is log of monthly contractual wages after taxes at the primary job. (ii) Robust
standard errors are in parentheses. (iii) Sample weights are applied in Russia. (iv) The sample is restricted to ages
15 to 59. (v) The omitted categories are 1-10 for employer size and state for ownership. (vi) The intercept and
two dummy variables for missing employer size and missing ownership are included but their coefficients are not
reported.

* Significance at the 10% level.

" |dem., 5%.
™ 1dem., 1%.

To check the sensitivity of these estimates of returns to schooling, we relax sample re-
strictions, employ different definitions of the key variables, and include other controls to
the baseline equatiofiable 4presents the results of the sensitivity analysis. The estimates
are robust to the sample weights in both countries and to the age restrictions of the sample
in ULMS, which has 72 years as an upper bound. When older age groups are included in
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Table 4
Sensitivity analysis of the estimated returns to schooling
Panel A: Russia

1985 1990 1996 1998 2000 2002
Without survey weights 027 Q039 Q081 Q094 Q097 Q096
(0.003 (0.004 (0.007 (0.006 (0.007 (0.006
Without restrictions on age .a27 Q037 Q077 Q083 Q086 Q089
(0.003 (0.004 (0.006 (0.006 (0.006 (0.006
[4220] [3964] [3676] [3537] [3374] [3531]
Schooling (actual years) .@68 Q078 Q080 Q080
(0.006 (0.005 (0.006) (0.005
[3469] [3298] [3159] [3310]
With wages actually 0.065 Q090 Q092 Q086
received last month (0.008 (0.009 (0.008 (0.007)
[2445] [2326] [2649] [2906]
With log of hourly wage rate 085 Q097 Q0102 Q101
(0.007 (0.006 (0.007 (0.006)
[3061] [3281] [3090] [3297]
With industry dummies 032 Q042 Q079 Q091 Q093
(0.003 (0.004 (0.006 (0.006 (0.007
[3982] [3679] [3477] [3316] [3132]
With district fixed effects ®m23 Q030 Q0063 0069 Q073 Q074

(0.003) (0.004) (0.009) (0.005 (0.006) (0.005

Panel B: Ukraine

1986 1991 1997 1998 2000 2002
Without survey weights 031 Q039 Q037 Q039 Q036 Q046
(0.003 (0.004 (0.005 (0.005 (0.005 (0.005
Without restrictions on age .a34 Q039 Q040 Q040 Q035 Q046
(0.00% (0.005 (0.005 (0.005 (0.004 (0.00%

[4192] [3564] [3073] [2945] [3099] [3494]
Schooling (actual years) .1 Q046 Q047 Q055
(0.005 (0.006 (0.005 (0.005

[2914] [2779] [2890] [3245]
With wages actually 0.049
received last month (0.005)
[3066]
With log of hourly wage rate 052
(0.005
[2968]
With wages actually 0.048
received over the last six (0.005)
months [2570]
Based on |V estimation .072 Q092 Q088 Q0103 Q112 Q121
(0.010 (0.019 (0.019 (0.019 (0.019 (0.013

[3764] [3193] [2722] [2604] [2731] [3058]
With parents’ background .031 0034 Q031 Q031 0028 Q038
(0.004) (0.005 (0.005 (0.005 (0.005 (0.005

[3766] [3196] [2736] [2615] [2746] [3061]

Notes (i) Robust standard errors are in parentheses. (ii) All coefficients are significant at 1%. (iii) The number of
observations is in brackets if it is different frofable 2
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RLMS, the estimated rates of return decline by 0.1 to 0.8 percentage points. Alternative
definitions of schooling and wages do change the schooling returns but do not affect the
overall trends and conclusions. Using actual years of schooling instead of adjusted years
of schooling raises the estimates of returns to schooling by 0.4 to 1.0 percentage points for
Ukraine and decreases the estimates by 1.2 to 1.3 percentage points for Russia. The wage
measure that we criticized earlier for its non-random volatility, namely actually received
last month, reduces the baseline estimates by 0.1 to 1.6 percentage points in Russia and in-
creases it by 0.5 percentage points in Ukraine. The returns to schooling estimates based on
earnings actually received during the last six months, which is available only for Ukraine,
are close to the estimates obtained using contractual wage. In both countries, taking the
hourly wage rate as a dependent variable produces higher estimates of returns to schooling
than the baseline estimates. Several additional variables, which are not available for both
countries and for all years, are included in the earnings functions to check the sensitivity
of the results to the inclusion of these variables. For Russia, we find that including industry
dummies has practically no effect on the rates of returns to schooling but adding district
fixed effects reduces the estimates significantly by up to 2.1 percentage Yoints.

Family background variables are often used to control for unobserved ability or as an
instrument to correct for the possible endogeneity of schooling due to measurement error
and omitted ability variables, @ard (1995rnndAshenfelter and Zimmerman (199dis-
cuss. Because the downward bias resulting from measurement error is often bigger than
the upward bias due to omitted ability, OLS estimates are typically lower than instrumen-
tal variables (IV) estimates a@grist and Krueger (1998ndCard (2001)demonstraté®
Unfortunately, only the Ukrainian survey has information on parental education and oc-
cupation. Nonetheless, the family background effect on Russian returns to schooling is
unlikely to be different. We first take parental education and occupation as control variables
and obtain the fairly standard result that the estimates of schooling returns are smaller. Next
we use family background together with age and age squared as instruments for years of
education and labor market experieftielable 4reports the IV estimates of returns to
schooling; returns increase from 7.3% in 1986 to 9.2% in 1991 and then to 12.0% in 2002.
These numbers are considerably larger than the corresponding OLS estimates, which is
consistent with studies for other transition economieklbgkman and Li (2003pr China
andFiler et al. (1999For the Czech and Slovak Republics. To summarize, although returns
to schooling are somewhat sensitive to the choice of variables and specifications, the over-
all finding of the divergence in rates of returns between Russia and Ukraine should not be
affected.

Conceptually, our estimates measure gross monetary returns to schooling. Perhaps low
Ukrainian monetary returns are compensated by higher non-monetary benefits to schooling
or by lower direct educational costs, which would imply a higher net value of education.
For example, more schooling may lead to a lower probability of becoming unemployed.

17 The district effect on returns to schooling is unlikely to be different in Ukraine even if this information were
available.

18 card (2001 discusses several other explanations for larger IV estimates, including unobserved differences
between the treatment and comparison groups, specification searching, and heterogeneity in returns to schooling.

19 The Sargan test cannot reject the validity of these instruments at any reasonable significance level.
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Simple descriptive statistics confirm this statement for both countries but the relative dif-
ference in unemployment rates between university and secondary school graduates is much
higher in Russia than in Ukraine. In 2002, the unemployment rate for individuals with a
university degree was 4.5% in Russia and 8% in Ukraine while, for individuals with a sec-
ondary education, the unemployment rate was 9.1% in Russia and 12.3% in Ukc&ne
2004; Goskomstat, 2003Fherefore, in Russia educated worker benefit from schooling by
having a lower probability of being unemployed than their Ukrainian counterparts.

The direct costs of education are often omitted in conventionally measured returns to
schooling. Hypothetically, gross returns may be different but net returns similar if direct
costs are significantly lower in Ukraine than in Russia. We folldeisher et al. (1996)
in computing net returns to schooling AscH/(1 + «) whereq is the ratio of the direct
costs of education, e.g. tuition, to the indirect costs, i.e. forgone earnings. Specifically, we
calculatex as follows:

o >k TkSk(Nk/N)’ @)
W@ -U)

whereN; /N is the share of students enrolled in school type.g., universities, profes-
sional secondary schools, and general secondary schi@dks,annual tuition feess; is
the share of students who pay for their educatidhis annual earnings, and is unem-
ployment rate. In 2002, the computed value:d$ 0.063 in Russia and 0.081 in Ukraiffe.
Hence, to obtain net returns to schooling, the estimated coefficient on years of schooling
must be multiplied by 0.941 in Russia and by 0.925 in Ukraine. This correction hardly
changes the magnitude of the gap in returns to schooling between the two countries and
does not influence any of our conclusions.

4. Sources of differencesin returnsto schooling

Although we cannot establish a causal link between the speed of reforms and returns
to schooling, we can investigate the driving forces behind the considerable divergence in
returns to schooling, in particular returns to higher education, in Russia and Uktaine.
Figure 3shows kernel density estimates for log wages of university- and secondary school-
educated workers for Russia and Ukraine in 1985/1986 and 2002. The densities for uni-
versity graduates are clearly to the right of the densities for secondary-school graduates
in both countries. The estimated mean university gap of wages is much higher in 2002
than in 1985/1986 in both countries; in addition, the gap is higher in Russia at 0.439 than

20 These calculations are based on the following data in 2003/S = 53844 rubleswYXR = 4512 hryvnyas,
URUS =8.6%, UYKR = 10.1%, TRUS = (22,662, 11,475 5675 rubles,TYKR = (1985 110Q 900) hryvnyas,
SRUS = (50.9%, 37% 4%), SUKR = (599 5.5%, 5.6%), NRYS = (59475, 25855, 18440 thousands of stu-
dents, NUKR — (22698, 5025, 63501) thousands of students in universities, professional secondary schools,
and general secondary schools, respectiv@lyskomstat, 2002a, 2002berzhkomstat, 2002; Verhovna Rada of
Ukraine, 2004; Ukrainian Ministry of Education, 2004

21 \We are unaware of any method that decomposes the cross-country differences in returns to schooling as
conventionally measured. In this section, we focus on the differences between workers with university and
secondary-school education instead of using continuous years of schooling.
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in Ukraine at 0.271 in 2002. The difference between the two distributions can be inter-
preted as a measure of the university wage premium over a secondary-school diploma and
specified as:

Arln wRUSE Qk(lnwh 5) Qk |nw”%
Qk( II?LIJS RUS U% Q XRUS RUS RUS)
Arln wl R= Qk(ln wUKR) Ok (In wUKR)

( UKR,BUKR UKR) — Ok (XUKRﬁUKR+8UKR) (5)

where O, (x) denotes théth percentile of variable, while 4 ands stand for higher and
secondary education, respectivefjgure 4plots the difference in log wages between the
two groups of workers at various percentiles of the distributions. Consistent with the esti-
mates of returns to schooling from quantile regressions, the returns to a university degree
are greater in Russia than in Ukraine in 2002. In addition, the university wage premium is
generally decreasing with percentiles except for the upper tail in Russia in 2002 and it is
largest at the lower percentiles in both countries.

To examine how imported Russian characteristics, Xes, s, andes, could have
changed the returns to a university degree in Ukraine, we construct counterfactual distribu-

1985/1986 2002

6
1

University wage premium
5
1

o 4

T T T T
0 20 40 60 80 100 0 20 40 60 80 100
percentile percentile

Fig. 4. Distribution of university wage premium, Russia and Ukrahate In all graphs, broken and solid lines
correspond to Ukraine and Russia, respectively. The university wage premium at a given percentile is defined as
the difference in mean wages between university and secondary school-educated workers at a given percentile.
A locally weighted regression (lowess) with bandwidth 0.5 is used to smooth percentile estimates in the figure.
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tions of log wages for workers with university- and secondary-school education in Ukraine
using the distributions of Russian characteristics, returns to these characteristics, and un-
observables. These counterfactual distributions provide an estimate of the distributions of
Ukrainian log wages that would have prevailed if Ukraine had the same features as Rus-
sia. Using actual and constructed wage distributions, we compute and compare actual and
counterfactual university wage premia to find the contributions of observable and unob-
servable characteristics and the returns to cross-country differences in the university wage
premium. In general form, the counterfactual university wage premium at each percentile
in Ukraine can be written as

A IanKR(m)_Q (In UKR(m)) Q (IanKR(m)) (6)

with m indicating the number of the counterfactual that will be described below.

To construct distributions for the university premia, we first estimate earnings functions
from Eq. (3) for each country and for each level of schooling, i.e., university degree and
completed secondary school. Then, we generate counterfactual wage distributions follow-
ing the semiparametric method developedlafin et al. (1993henceforth referred to as
JMP. For clarity, we succinctly rewrite E(B) as:

Inwy, = Xy, B +er,, (7)

wheret andc index the time period and country, respectively {h, s} denotes the high-
est attained level of schooling, i.e., higher education with university degree or completed
secondary schooly is monthly contractual wages after taxes at the primary Joks a set
of observable characteristics of individuals and firms, aigla stochastic error term that
absorbs unobservable characteristics of individuals. The coeffi@érdan be interpreted
as prices for various observable characteristics of workeré\plpendix Table A.3we
present the estimates of HT) for university and secondary school graduates by country
in 2002.

For each level of schooling, we construct four counterfactual wage distributions.
First we take Russian observables, Ukrainian prices, and Ukrainian unobservables to
yield Inw, ;" = xRUSGUKR ¢ JKR(RUS " gecond, we use Ukrainian observables,

Russian prices, and Ukrainian unobservables to generafé 11> = X UKRgRUS 4 (UKR,
Third, we consider Ukrainian observables, Ukrainian prices, and Russian unobservables

to specify Inw > = xUKRGUKR 4 (RUSUKR) Equrth, we have Ukrainian observ-
ables, Russian prices, and Russian unobservables resulting fii T = X UKRgRUS

RUS(UKR) . The counterfactual unobservables are computed nonparametrically using the
JMP method. SpemﬂcallngUS(UKR) FR_J L (Fukr,r (e KR | X UKRy), WheresRUS(UKR)
represents Russian counterfactual re3|duals corresponding to an Ukrainian individual hav-

ing a level of schooling: at period: conditional on characteristic, s R is the actual

Ukrainian re3|duaI,FRUS denotes the inverse cumulative dlstrlbutlon of Russian residu-
als, andFykr denotes cumulative distribution of Ukrainian residuals. The formula for
Ukrainian counterfactual residuals is the reverse, namely

EEIKR(RUS FUKR r(FRUSr( RUS| X )
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The difference between the counterfactual wage distribution for the individuals with a
university degree and the counterfactual wage distribution for individuals with completed
secondary education is the counterfactual university wage prenfiigure 5plots actual
and counterfactual distributions of university wage premium for 2002. The area between
the actual university wage premium in Russia and its counterfactual premium in Ukraine,
i.e., the distance between the two distributions, can be used in assessing the relative con-
tribution of each factor to the observed differences in returns to a university education.
More important factors should bring the Ukrainian counterfactual distributions closer to
the Russian actual distribution. To quantify the relative importance of each factor, we take
the following measure of the distance between the actual and counterfaajudistribu-
tions in periodt (d;):

100
_ RUS _ UKR(m)
dim = 1001;|Ak InwRYS - Aplnw, . (8)

If the distributions of wage premium coincid&,, = 0. The larger is the value af,,, the
larger is the difference between the distributions and the smaller is the contribution of the

7
1

.6
1

4
1

University wage premium
3 5
1 1

T
0 20 40 60 80 100
percentile

Fig. 5. Actual and counterfactual distributions of university wage premium, 200& The thick solid line is

the actual Russian distribution of university wage premium. The thick long dash line is the actual Ukrainian
distribution. The bottom dotted line is first counterfactual with Russian observables. The dash/dot line is the
second counterfactual with Russian prices. The dash line is third counterfactual with Russian unobservables.
The top long dash/dot line is the fourth counterfactual with Russian prices and unobservables. The university wage
premium at a given percentile is defined as the differences in mean wages between workers with university and
secondary-school education workers at a given percentile. A locally weighted regression (lowess) with bandwidth
0.5 is used to smooth percentile estimates in the figure.
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Table 5
Actual and counterfactual distributions of university wage premium, 2002
Mean dim Selected percentiles
10 25 50 75 90
Actual university wage premium
Russia 0439 - 0628 0382 Q337 0319 Q379
Ukraine 0271 Q154 Q470 Q0287 Q0333 Q0182 Q0182
Counterfactual university wage premium for Ukraine
Counterfactual 1 @77 Q0158 0458 0290 0235 0186 Q0180
Counterfactual 2 @20 Q073 0476 0444 0399 0356 Q360
Counterfactual 3 @77 0138 0499 Q0303 Q0303 0136 Q117
Counterfactual 4 a27 Q069 0554 Q0485 Q417 0311 0311

Notes (i) Counterfactual 1 corresponds to Russian characteristics and Ukrainian prices for observable and un-

observable characteristics. (i) Counterfactual 2 corresponds to Ukrainian characteristics, Russian coefficients
(prices) and Ukrainian unobservable characteristics. (iii) Counterfactual 3 corresponds to Ukrainian characteris-

tics, Ukrainian coefficients (prices) and Russian unobservable characteristics. (iv) Counterfactual 4 corresponds
to Ukrainian characteristics, Russian coefficients (prices) and Russian unobservable characteristics (residuals).
(v) The distance between the actual Russian distribution and counterfactual Ukrainian distributions is computed

from Eq.(8) and denoted,, .

corresponding factomable 5displays the distance measures along with the key percentiles
and means of actual and counterfactual university premia for 2002.

Since Russia and Ukraine have similar observable characteristics, the differences in ob-
servable characteristics should contribute very little to explaining the differences in the
university wage premium in all years. A®ble 5indicates, Russian observable charac-
teristics are rewarded according to Ukrainian pricing schedules, i.e., counterfactual 1, the
mean university premium and the distance measure barely change relative to the actual
university premium in Ukraine. In contrast, if Russian slopes are used to price Ukrainian
observable characteristics, i.e., counterfactual 2, the mean university premium increases
sharply from 27.1 to 42% and the distance between the two distributions shrinks consid-
erably. However, changes in prices do not increase the university premium uniformly. The
highest increase in the premium is found in top percentiles, e.g., 18 percentage points at
the 90th percentile, and the gain is generally increasing with percentiles.

Because the mean of the counterfactual residuals is close to zero, counterfactual 3 does
not change significantly the mean university premium in Ukraine. However, unobservables
tend to decrease the premium in the right tail of the distribution and increase it in the
left tail thus making its shape closer to the actual university premium in the Russian data.
This change reduces the distance between the two distributions, although not significantly.
Combining labor force composition of Ukraine with Russian prices for both observable
and unobservable characteristics brings the counterfactual wage distributions, i.e., counter-
factual 4, even closer to the actual distribution of Russian returns. In summary, the differ-
ences in pricing schedules for observed characteristics play a dominant role in explaining
differences in university wage premium between Ukraine and Russia.

22 Results for earlier years are similar to those for 2002. Therefore, we do not report them for reasons of space
but they are available upon request.
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5. Conclusion

In this paper, we estimate and compare returns to schooling for two countries that be-
longed to the former Soviet Union and inherited similar institutions and starting conditions,
namely Russia and Ukraine. We use the institutional comparability between them and the
definitional comparability between two household surveys to examine the cross-country
differences in returns to schooling from 1985 to 2002. Our key finding is that, after the
breakup of the Soviet Union, returns to schooling diverged significantly between Russia
and Ukraine. In 2002, the estimated returns to schooling are two times less in Ukraine
at 4.5% than in Russia at 9.2%. We show that this result is remarkably robust to mod-
ifications in econometric specifications, definitions of variables, and weighting schemes.
Furthermore, we show that the divergence is present not only in the average returns to
schooling but also in the distributions of returns to schooling. To investigate the factors
responsible for this disparity in returns to schooling, we apply semiparametric methods to
construct counterfactual wage distributions for workers having university and secondary-
school education. We assess the changes in the university wage premium in response
to changes in observable characteristics, prices, and residuals. The labor forces in both
countries exhibit similar educational composition and other characteristics during the pre-
reform and reform periods. Hence, as expected, we find that the difference in observable
characteristics contributes little to observed differences in the university premium across
countries.

We conclude that the differences in returns to schooling are unlikely to be supply
driven. We also conclude that cross-country differences in unobservable characteristics
do not contribute significantly to explaining the differences in returns to schooling. When
the Russian unobservable characteristics are combined with Ukrainian observable char-
acteristics and Ukrainian prices, the shape of the distribution of the university premium
in Ukraine becomes closer to the one in Russia but the distance between the two dis-
tributions remains significant. Perhaps a common history, active migration of families
between Russia and Ukraine, similar human capital and abilities, the same preferences
for higher education, and shared institutional and organizational practices yield similar
unobservable characteristics in the two countries. In contrast, differences in prices of
observable characteristics play a critical role. If Ukrainian workers had been rewarded
according to Russian pricing schedules, the educational premium would be compara-
ble to that in Russia. Although the reason for these price differences requires further
study, we conjecture that the lower demand for educated labor, more limited labor mo-
bility, higher separation costs, and the larger role played by trade unions in Ukraine are
the most likely explanations for the differences in returns to schooling between the two
countries.
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Appendix Table A.1
Definitions and sources of main variables

Variable Russia Ukraine

Wage e 1998-2002: Average monthly wage after Monthly contractual wage after taxes at the
taxes at the primary job, regardless of primary job in December of the
whether it was paid on time or not, for corresponding year. All wages are converted

Adjusted years
of schooling

Actual years of
schooling

Potential labor
market
experience
Tenure

Weekly hours of
work

Hours of work
missing
Parents’
occupations

employees; monetary and in-kind paymentsinto hryvnyas.

actually received after taxes at the primary

job in the last 30 days for self-employed.

¢ 1994-1996: Imputed the contractual wage

as the ratio of the total wage debt to the

number of monthly wages owed; monetary

and in-kind payments actually received after

taxes at the primary job in the last 30 days

for employees without wage arrears and

self-employed.

e 1985-1990: Average monthly wage.

Education status is converted into a Education status is converted into a

continuous variable representing adjusted continuous variable representing adjusted

years of schooling. For consistency with  years of schooling. Adjusted years of

ULMS, adjusted years of schooling were  schooling were taken as 4 for 1-6 grades, 8

taken as 4 for 1-6 grades, 8 for 7-9 gradesfor 7-9 grades, 10 for 10-12 secondary

10 for 10-12 secondary school grades, 9 foschool grades, 9 for a vocational

a vocational non-secondary school diplomanon-secondary school diploma, 11.5 for a

11.5 for a vocational secondary school vocational secondary school diploma, 13 for

diploma, 13 for a technical school diploma a technical school diploma and incomplete

and incomplete higher education, 15 for a higher education, 14 for a bachelor degree,

diploma of specialist, and 18 for a PhD 15 for a diploma of specialist, 16 for a master

degree. degree, and 18 for a PhD degree. Educational
histories are used to compute adjusted years
of schooling for previous years. The same
definitions are used to compute adjusted
years of schooling of parents.

Total number of years in a school including Total number of years in a school including

part-time schools, evening schools, and  part-time schools, evening schools, and

courses by correspondence; available for courses by correspondence; available for

1995-2002. 2002.

Age minus years of schooling minus 6. Age minus years of schooling minus 6.

Number of years since an individual startedNumber of years since an individual started

the primary job. the primary job.

2002: Average hours in the usual work weelR002: Hours per week an individual usually

at the primary job. works at the primary job; not available for
other years.

= 1if hours of work is missing. =1 if hours of work is missing.

N/A Dummy variables for a manual

non-agricultural worker, a collective
farmer/agricultural worker, a non-manual
worker.

(continued on next paye
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Appendix Table A.1¢ontinued

Variable Russia Ukraine

Foreign = 1if primary employer is owned or = 1if primary employer is domestically
co-owned by foreign firms or foreign owned with some foreign capital or
individuals. foreign-owned (including international

organizations).

Private = 1if primary employer is owned or = 1if primary employer is a privatized
co-owned by Russian private firms or enterprise, a newly established private
Russian individuals (with no foreign enterprise, or a cooperative (with no foreign
participation); or if an individual is participation); or if an individual is
self-employed. self-employed.

State =1 if primary employer is owned by state. = 1 if primary employer is a budgetary

organization, a state enterprise, a local
municipal enterprise, a state farm, or a
collective farm.

Appendix Table A.2
Employment distribution by the level of schooling

Panel A: Russia

Schooling level 1985 1990 1996 1998 2000 2002
Secondary school (0-6 grades) 048 424 094 057 031 021
Secondary school (7-9 grades) 3% 1245 897 776 6.96 698
Vocational school with no high school diploma 66 535 406 431 394 343
Secondary school (10-12 grades) .23 2419 2451 2367 2368 2331
Vocational school with high school diploma 58 1367 1508 1648 1823 1752
Technical school 288 2287 2479 2558 2598 2569
University 1533 1658 2079 2067 2018 2202
Graduate school .68 064 086 096 072 084
N 4111 3776 3497 3332 3169 3341
Panel B: Ukraine

Schooling level 1986 1991 1997 1998 2000 2002
Secondary school (0-6 grades) .56 295 102 067 061 046
Secondary school (7-9 grades) a2 1039 675 589 420 416
Vocational school with no high school diploma 19 7.64 7.69 7.66 771 7.63
Secondary school (10-12 grades) & 2728 2546 2526 2399 2440
Vocational school with high school diploma B2 1456 1512 1603 1741 1744
Technical school 256 2254 2617 2636 2676 2571
University 1283 1423 1769 1802 1911 2002
Graduate school .06 040 010 011 020 018
N 4191 3528 2946 2812 2925 3289

Notes (i) The sample is restricted to respondents aged 15 to 59 years with non-missing values for the variables
used in the basic Mincerian wage function. (ii) The sample weights are applied for 1985/1986 and 1990/1991 in
both countries.
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Appendix Table A.3
Earnings functions for university and secondary school graduates, OLS, 2002
Ukraine Russia
University Secondary school University Secondary school
1) 2 3) (4)
Female ®44™ 0.350™ 0.391™ 0.446™
(0.045) (0.033 (0.051) (0.042
Experience (years) 018 0.014™ 0.041™ 0.024™
(0.009 (0.006) (0.010 (0.009
Experiencé/1000 —0.424 —0.357" —0.979™ —0.612™
(0.239 (0.146) (0.268) (0.203
Capital —0.037 a355™ 0.487™ 0.655™
(0.074) (0.065) (0.084) (0.090
Tenure (years) 005 Q008 Qo019 —0.004
(0.008) (0.007) (0.010 (0.008)
Tenuré /1000 —0.104 —0.222 —0.538 Q162
(0.258 0.219 (0.352 (0.283
Ownership
Private 0292™ 0.253™ 0.417™ 0.334™
(0.062 (0.042 (0.057) (0.047)
Foreign 0076 0523™ 0.745™ 0.677™
(0.157) (0.115 0.127) (0.107)
Employer size (no. of persons)
10-50 —0.049 0024 —0.067 —0.024
(0.091) (0.061) (0.090 (0.068)
50-100 0125 Q012 —0.024 Q205"
(0.099) (0.076) (0.103 (0.090
100-500 0143 Q217" 0.130 Q091
(0.099 (0.061) (0.094) (0.072
500-1000 @15 0.308™ 0.064 a300™
(0.124) 0.072 (0.118 (0.094)
>1000 0370™ 0.475™ 0.005 413™
(0.099 (0.064) (0.109 (0.087)
Constant 4™ 4.852™ 7.373™ 7.017™
(0.120 (0.087) (0.120 (0.095)
N 663 1375 753 1345
R? 0.16 019 025 020

Notes (i) Dependent variable is the log of monthly contractual wages after taxes at the primary job. (ii) Robust
standard errors are in parentheses. (iii) Sample weights are applied in Russia and the sample is restricted to
persons with age of 15 to 59 years. (iv) The omitted categories are 1-10 for employer size and state for ownership.
(v) Two dummy variables for missing employer size and missing ownership are included but their coefficients are
not reported.

* Significance at the 10% level.

" Idem., 5%.

Hkk

Idem., 1%.
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