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lower than the global average. Private returns to education are three times greater
for higher education compared with vocational education, and the returns to edu-
cation for females are higher than for males. Returns for females show an inverse
U-shaped curve over the past two decades. To control for endogeneity, we also
present the estimates of the returns to schooling using instrumental variables, na-
mely, parental socio-economic status and regional dummies. The causal estima-
tes present a much higher rate of return, at 14 percent for females and 8 percent
for males. Female education is a policy priority and there is a need to investigate
the labor market relevance of vocational education. Higher education may have
reached an expansion limit, and it may be necessary to investigate options for in-
creasing the productivity of schooling.
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1. Introduction

“How Wealthy Is Russia?” is a recently published World Bank report that analyzed the hu-
man, natural, and produced capital of the Russian Federation [Naikal et al., 2019]. Human capi-
tal only accounts for 46 percent of total wealth in Russia, as compared to the OECD average of
70 percent. The report showed that even as growth rates of per capita wealth were 10 times
higher in Russia as compared to the OECD, the gap in levels compared with the OECD is still very
wide. The per capita human capital wealth level on average for the OECD in 2014 was about
$500,000 - five times that of Russia’s $95,000 (measured in 2014 dollars). In order to catch up
with the OECD, the returns to education in Russia will need to be increased.

Human capital, or the stock of skills that is possessed by the labor force, is pivotal in ena-
bling countries and individuals to flourish in a multifaceted, increasingly comprehensive, inter-
related, and rapidly changing society [Becker, 2009; Broecke, 2015; Heckman, Lochner, Todd,
2003; Mincer, 1974; Schultz, 1972]. The returns to investment in education have been a popular
subject of empirical analysis in research to study the relationship between schooling and ear-
nings. Private returns can also explain the private demand for education. The literature sug-
gests that each additional year of schooling produces a private (that is, individual) rate of return
to schooling of about 8 to 9 percent a year [Montenegro, Patrinos, 2014; Psacharopoulos, Patri-
nos, 2018]. Globally, the returns are highest at the tertiary education level, followed by primary
and then secondary schooling. This represents a significant reversal from the results of prior
studies. Policy makers can learn much from Mincerian results; for instance, further expansion
of university education still appears to be worthwhile for the individual even as access to uni-
versity education has increased dramatically in the past two decades.

Figure 1 indicates the educational attainment of the population aged 25 to 54 years. Less
than 14 percent of the labor force has a secondary general education (academic high school);
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the main choice is between vocational education (45 percent) and university education (40 per-
cent). It is well-known that Russian secondary school students perform at par with OECD stu-
dents in terms of cognitive achievement (PISA scores around 500, the OECD average). What hap-
pens after secondary education and in the labor market are crucial issues for convergence with
OECD on human capital wealth levels.

Number of People in Russia Aged 25-54 by Achieved Level of Education
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Fig. 1. Labor Force Distribution by Education Level
Source: Rosstat.

In this paper we report on over-time private rates of return to investment in education in
the Russian Federation. We examine the trends in returns to education in the Russian Federa-
tion using a common methodology used for more than 100 countries [Montenegro, Patrinos,
2014; Psacharopoulos, Patrinos, 2018]. Using standard regression techniques, we find that the
returns to education in Russia increased between 1996 and 2003 and then declined thereafter.
They reach a high of 9.1 percent in 2001. By 2018, they fall to 5.4 percent. The average returns for
the entire period are 7.3 percent, but only 6.3 percent in the last 10 years, among the lowest
worldwide and comparable to those estimated using Russian data from the early 1990s.

We find that private returns to education are three times greater for higher education
compared to vocational education. The returns to higher education peak at 18 percent. By 2018
they settle at 8 percent, which is just below the European Union average of 10 percent and well
below the global average of 15 percent [Psacharopoulos, Patrinos, 2018]. The returns show a
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declining trend in recent years, in line with the expansion in access that took place up to 2009.
Higher education may have reached an expansion limit and it may be necessary to investigate
options for increasing the productivity of schooling.

The returns to education are higher for females than for males. Returns for females show
an inverse U-shaped curve over the past two decades. Women receive much higher returns,
averaging above 10 percent during the first few years of the new century. They decline after that,
and are approaching convergence with men'’s returns, but are still significantly higher. We ack-
nowledge the possible endogeneity of the schooling measure and instrument it appropriately.
This gives a higher return to female education, but almost no change for men. On average, in
Russia, an additional year of education provides a relatively small - and declining - increase in
wages.

In the next section we provide a brief overview of the literature with a focus on Russia.
Section 3 describes and analyzes the RLMS data used in this study. Section 4 presents the em-
pirical results and Section 5 offers some conclusions.

2. Literature Review

In a worldwide perspective, the latest findings on returns to education can be condensed
to the following [Psacharopoulos, Patrinos, 2018]: (1) overall, an increased share of workers with
tertiary education in the labor market has not reduced the magnitude of returns on the invest-
ment due to “skill-biasedness” of technological progress boosting the demand for higher skills;
(2) low- and middle-income regions are characterized by the largest returns (except for the Mid-
dle East and North Africa, with the lowest returns); (3) the private returns to education for wo-
men outstrip those for men by roughly two percentage points; (4) private sector employees re-
ceive greater returns than those working in the public sector; (5) social returns to education are
negatively associated with a country’s level of economic development and education level; and
(6) on average, there is a growing trend in returns to higher education.

A small corpus of the research on returns to education has focused on the Russian/USSR
case. In the USSR, during the period before education reforms, the private rate of return to
schooling was strikingly low: 2-3 percent for secondary and 5 percent for higher education levels
[Graeser, 1988]. Low returns to human capital were in line with a planned economy offering
free education, centralized allocation of labor, and the ideology of the dictatorship of the prole-
tariat; a similar picture was observed in other contemporaneous socialist countries (see, for ex-
ample: [Minich, Svejnar, Terrell, 2005]).

However, an even earlier attempt to establish the contribution of education to productivi-
ty took place during early Soviet times. Strumilin (1924) showed that those who were more
educated contributed more in terms of productivity. He even calculated earnings benefits, and
though his calculations did not discount earnings, the estimates of educational returns were high,
at about 17 percent in 1919 [Strumilin, 1924].

Within the first two decades of the collapse of the Soviet Union, a group of scholars re-
ported that during the transition period from a planned to market economy in Russia rates of re-
turns to schooling rose sharply [Brainerd, 1998; Clark, 2003; Vernon, 2002; Akhmedjonov, 2014].
The upsurge in wage premiums to education (especially university education) was asserted to be
a pivotal factor that exacerbated wage dispersion: salaries of highly skilled and trained workers
had increased in absolute terms and compared to less-educated workers [Fleisher, Sabirianova,
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Wang, 2005]. However, returns to schooling declined for those people who took advantage of
higher education expansion in a post-communist Russia (1990-2005) in comparison to youths
who obtained university degrees in the preceding periods [Kyui, 2016]. One researcher exploited
data about the average education level at the end of a Soviet period as an instrument and in-
ferred that the growth in the proportion of city dwellers with university degrees was associated
with a rise in the wages of city residents [Muravyev, 2008]. Despite increases in premiums to
professional and higher education in the Russian Federation at the beginning of the 2000s, the
labor market was shown to be different from that of developed countries. Comparing Russia
with France, a researcher demonstrated the existence of a vertical education-occupation mis-
match in Russia [Kyui, 2010]. A recent paper claims that a horizontal education-job mismatch
negatively impacts the earnings of university graduates in all fields except for the lowest-paid
ones [Rudakov et al,, 2019].

Another stream of research ascertained that during the market transition period, private
returns to education in Russia were not rising and remained among the lowest in the world - the
so-called educated Russian’s curse [Cheidvasser, Benitez-Silva, 2007]. The contradiction of this
finding with previous research was explained by the omitted variable bias: past researchers
did not account for regional covariates and rural residence, thus overstating the returns. It was
highlighted that the excess of well-educated workers seemed to be the main underpinning fac-
tor of wage differentials in Russia after the dissolution of the Soviet Union. Subsequently, Calvo
etal. (2015) provide evidence of a reduction in skill premiums in Russia during the 2002-2012
period that was claimed to be one of the most relevant underlying forces explaining a decelera-
tion in trends of widening wage inequality [Calvo et al., 2015]. Belskaya, Peter and Posso (2020)
evaluated a large-scale college expansion in Russia after the breakdown of the Soviet Union.
Among the key conclusions is that as the number of university campuses grew, individuals with
low returns to schooling grew as well. But for a marginal person, who switched into a treatment
group as a result of new campuses opening, the total gains from attending a college are conside-
rable and positive. Furthermore, the scholars found that students with higher returns are at-
tracted more intensively by new campuses opened in constrained municipalities (small non-
capital cities or those lacking higher education institutions before college expansion) in com-
parison to the unconstrained ones.

In line with global patterns, studies in Russia have shown that in the post-Soviet decade,
workers hired in firms controlled/owned by private organizations/individuals, retained a mar-
ked premium to education in contrast to workers employed in state companies. This is rooted
in a greater flexibility of private firms, enabling them to overcome restrictions caused by the ri-
gidity of state wages, hence leading to higher returns to schooling [Clark, 2003]. Borisov (2007)
was among the first who employed cohort analysis, using a Mincerian wage equation with Rus-
sian data, and found evidence favoring the existence of a powerful vintage effect (especially for
men) in the Russian labor market during the transition period: consecutive cohorts were paid
more than the previous ones, keeping educational achievements constant; this phenomenon was
entrenched in the specificity of the Soviet system, encouraging the pursuit of communist interests
through extensive propaganda. A source of heterogeneity in rates of returns to education in Rus-
sia hails from gender differences, just like the patterns observed globally: women received higher
returns to higher education than men (see, for example: [Cheidvasser, Benitez-Silva, 2007; Lu-
kyanova, 2010]).



408 HSE Economic Journal No 3

By the end of the first decade of the 215t century, some scholars detected positive changes
concerning tertiary education in Russia (and other BRIC countries): payoff rates to university
completion have generally magnified relative to the rates in lower levels of education and were
higher than returns to secondary schooling [Carnoy et al., 2012]. Private rates of return in Russia,
even accounting for privately incurred tuition cost, are especially high in business/economics
as a field of study [Carnoy et al,, 2012]. Additionally, rates of returns to vocational education were
found to be lower than payoffs to tertiary education [Borisov, 2007]. In a recent paper, Gimpelson
(2019) argues that the labor market in Russia might be at risk of over-education, which leads to a
reduction in educational premiums.

An excellent recent paper [Kapeliushnikov, 2021] utilizes alternative surveys in addition
to the RLMS to provide a range of estimates on the returns to education. Kapeliushnikov (2021)
reports higher estimates and does not find a pattern of an increase followed by a decline of re-
turns from the alternative surveys, though he also has similar findings as reported here when
using the RLMS data. Kapeliushnikov (2021) uses four alternative surveys, though none of the
surveys covers the same range of time from 1994 to 2018. The four alternative surveys used by
Kapeliushnikov (2021) include the Survey of Income and Program Participation from Rosstat
(VNDN in the Cyrillic Acronym) available for the years 2011-2018; the Occupational Wage Sur-
vey run by Rosstat (OZPP), available for odd years between 2005 and 2019; a one-time house-
hold survey carried out in 2003 (NOBUS); and VNECFV, a time-use survey of households. Of the
alternatives, the viable comparisons with the RLMS are the Occupational Wage Survey (OZPP)
and the Rosstat Household Survey (VNDN). The OZPP samples enterprises rather than house-
holds, and includes only employees who are working in medium or large enterprises (excludes
self-employed earners as well as small enterprises defined as those with less than 15 workers);
the OZPP also excludes certain sectors (for example agriculture, finance, public administration).
The OZPP is thus representative of 40 percent of the Russian labor force. The main empirical
question here is the extent to which earnings vary between the included and excluded groups
in OZPP. Future research can potentially correct for these selection factors in samples where
both groups are present and estimate the returns for the restricted group. It is quite possible
that returns to education are higher for the included group because of the selection effects, but it
is an empirical question. The difference between the RLMS and VNDN is more difficult to explain.
The VNDN uses sampling weights where some of the observations carry weights that are orders
of magnitudes higher than others - one possible exploration is to determine the effect of ex-
cluding the observations with outlier weights to examine the impact of those observation on the
overall estimates. Even with the well-acknowledged limitations of the RLMS data, one of its main
advantages is the comparability of the household samples and specification with similar inter-
national surveys. However, closer examination of within-country variability with larger house-
hold surveys such as the VNDN can only add to our growing knowledge of the returns to educa-
tion in the Russian Federation.

3. Data and Methodology

In this paper we use the Russian Longitudinal Monitoring Survey (RLMS) - the only rep-
resentative Russian household survey with a sizable panel component allowing for dynamic ana-
lysis [Kozyreva, Kosolapov, Popkin, 2016]. The data are notable for their reliability, diversity, and
applicability to a variety of research questions. The RLMS collects information on people’s in-
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come and expenditures, educational and occupational behavior, and a range of other variables.
RLMS sampling procedures have been thoroughly and extensively described elsewhere [Kozy-
reva et al,, 2016]. The present research uses all 23 waves (1994-2018) that were available as
of June 1,2020. Two years (1997 and 1999) are missing in the data because data were not col-
lected in those years due to funding problems. The sub-sample selected for empirical investiga-
tion in this paper consists of working individuals aged 25-64 who are out of school and have
positive labor market experience and income.

Table 1 shows descriptive statistics for the key variables under focus and sample sizes by
years. The mean of years of potential experience is relatively stable over time and the mean of
years of education is observed to increase over time. The increase in mean years of education is
matched by the increasing proportion of those graduating from higher education, shown in the
last column. Average years of schooling increased from 12.4 to 13.3 years between 1994 and
2018, but the proportion of the labor force with higher education increased 26 to 41 percent,
or by 59 percent.

Table 1.
Descriptive Statistics
Year | N Wage (rubles Experience | Education Level of Education, (%)
current) (years) (years) Secondary |Vocational Higher
Mean | SD Mean| SD Mean| SD Percent Percent Percent

1994 3204 266012 339748 225 10.6 124 2.7 21.3 47.8 25.9
1995 2792 546812 613490 225 104 125 25 215 46.1 28.8
1996 2355 803429 993793 223 103 126 2.5 19.2 471 30.7
1998 3186 895 943 229 102 125 24 19.3 50.7 27.6
2000 3282 1808 2550 22,7 103 126 23 19.9 50.3 27.9
2001 3659 2664 2839 223 101 127 23 19.5 48.6 30.6
2002 3853 3596 4299 223 102 127 2.2 19.1 49.3 30.5
2003 3900 4355 4003 223 102 128 2.2 18.9 49.0 31.3
2004 3994 5361 4913 221 103 128 2.2 18.3 50.1 31.0
2005 3937 6624 5715 222 105 128 22 183 49.4 319
2006 4837 8081 6577 223 105 128 23 17.9 50.7 30.9
2007 4766 9655 7129 225 106 128 23 18.4 49.9 31.3
2008 4844 12788 10767 22.6 10.8 129 23 17.8 47.7 34.2
2009 4818 13344 10409 22,5 11.0 129 23 16.6 47.7 35.5
2010 7360 14743 12579 22.6 111 13.0 2.3 16.9 48.0 34.9
2011 7197 16190 12853 225 111 13.0 2.3 17.9 46.8 35.1
2012 7461 18844 15104 225 11.2 129 24 18.2 45.8 35.8
2013 7346 20567 16404 225 11.2 13.0 2.3 17.0 46.7 36.1
2014 6161 22734 17280 223 111 131 23 16.5 45.7 37.6
2015 6236 23532 16966 222 112 132 23 15.2 44.4 40.3
2016 6313 24899 18634 223 111 133 2.3 14.6 43.6 41.7
2017 6375 26226 19542 224 11.0 132 23 14.0 45.0 40.9
2018 6129 28081 19728 22,5 108 133 23 13.8 45.0 41.1

Source: RLMS.
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The Mincer equation, arguably the most widely used in empirical work, can be used to
explain a host of economic phenomena. One such application involves explaining (and estimating)
wage earnings as a function of schooling and labor market experience. The Mincer equation
provides an estimate of the average monetary returns of one additional year of education. This
information is important for policy makers who must decide on education spending, prioritiza-
tion of schooling levels, and education financing programs such as student loans [Patrinos, 2016].

The empirical analysis in this paper presents results for the general working population
of the Russian Federation aged 25-64. We use a basic Mincerian specification shown in equation

(1):
(1) Log (Wage) = by, + b, - Educ + b, - Exp+ b, - Exp® +¢,

where Log (Wage) is a logarithm of monthly wage, EducC stands for the years of education or

highest attained level of education, EXp and EXp2 reflect the years of working experience and

its quadratic term respectively, b, is an intercept, b,...-, are the respective slope estimates, €

refers to a normally distributed error term.

Dependent variable. For the dependent variable, we use the logarithm of the average
monthly wage within the past year from a person’s primary job (variable j13.2 in the RLMS
data set). If a person had an additional job, the maximum wage value among the two (variables
j13.2 and j40) was selected for the analysis. In the waves from 1994 to 1996, the question men-
tioned above was absent; for those waves, we exploited a variable about the average amount of
money earned by a respondent within the past 30 days (variable j10) as a reasonable approxi-
mation.

Independent variables. The present research uses both metric (measured in years) and
categorical education variables. The metric version was created by assigning the average ex-
pected number of years corresponding to each attained education level. For the categorical
version (EDUC), we distinguished three categories: (1) secondary, (2) vocational and (3) higher.
Incomplete levels were incorporated into the respective upper categories (e.g., incomplete higher
into higher). Vocational education here includes the International Standard Classification of Edu-
cation (ISCED) levels for vocational education: 35, 45 and 552. We are interested in exploring
returns to education in general, and vocational and higher education. Estimations of premiums
to primary and secondary schooling levels are technically not possible since there is a minuscule
proportion of people with only primary education or lower. The experience variable was calcu-
lated as a potential experience, subtracting from the current age the years of education minus
€ (the typical school starting age). Regression (1) was estimated separately for each year for the
entire sample and separately for males and females. The Appendix® (Tables Al to A23) presents
the results for each year.

We are particularly interested in the returns to specific levels of education, estimated
through a series of dummy variables. Using Secondary Education completed as the base or omit-

2 The ISCED classification as it is applied to the Russian Federation is graphically explained in the OECD
online publication accessible at https://gpseducation.oecd.org/CountryProfile?primaryCountry=RUS
3 See on the website: https://ej.hse.ru/data/2021/appendix.pdf
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ted dummy for purposes of interpretation, we use dummy variables for vocational and higher
education. The specification is presented in equation (2):

(2) Log(Wage) = &, + &, - Dyy. + 8, - Dyygner + 8- EXp+a, - Exp® +&.

4. Results

Results of equation (1) for the whole sample are shown in Fig. 2 with an adjoining graph
showing the increase in the mean years of education over the period 1994 to 2018. Returns by
each year in the Russian Federation need to be considered carefully because of the high educa-
tional attainment of the population. There are hardly any individuals in the sample who have
less than a high school education (precisely 35 of 1,000 as shown in Fig. 1), and only a handful
of individuals who finished their education at the high school level. Consequently, the mean
education is more than 13 years.

Number of years of Schooling Rate of Returns in percentage
13,4 - 10
132 4 91 A
.
-' -
’ ~
J ' -
8 r 1] "
13,0 4 oy LN
MR » ! .
7 4 . D
L .
¢ AR
12,8 4 FPA
6- ‘l’\
.
.
‘.
126 +r—r—r—r—rrrr—rr T 5+ rr T T T
388R8aNnILEEBRO NG 388888 BCERaoINnInang
AT ATANNNNNANNNNNNNNNNNNNN HeE A A NNNNNNNNNNNNNNNNNNN
Source: Rosstat. Source: RLMS.

Fig. 2. Labor Force Distribution by Educational Level

Figure 3 demonstrates the earnings ratio by educational level (secondary education is
equal to 100 percent) for 1998, 2006, and 2018. Each panel in the graph depicts a pronounced
gap in the wages of people with secondary or vocational education compared to those with
university level especially in earlier years in Russia.

Figure 4 displays age-earning profiles in Russia by education level. There is a concave
pattern for individuals with higher education, whereas for secondary and vocational levels, the
association between wages and age is almost flat or descending. Figure 5 depicts the estimates
of equation (1) for the whole sample compared with sub-samples by gender for the period 1994-
2018: the percentage increment in a person’s earnings due to one additional year of schooling.
Overall, one can notice a moderate curved growth in returns to education in Russia, achieving
its peak in the early 2000s (returns of 9.8 percent), which is followed by a downward pattern
(returns of 5.6 percent by 2018). The values of returns to schooling in recent years in Russia
seem to lag far behind the global average of 9.5 percent [Psacharopoulos, Patrinos, 2018]. Edu-
cation payoffs for women are higher than those of men, but the difference appears to have nar-
rowed slightly in recent years.
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Fig. 5. Rates of Returns to Education in Russia

Figure 6 panel (a) displays the results of estimating equation (2) - the rates of returns to
higher and vocational education (as compared to secondary education) in Russia for the period
1994-2018. The figure shows wage premiums to university education in Russia that are 3-5
times greater than vocational education. The observed trend for premiums to both vocational
and higher education levels shows a peak of 18 percent per year for higher education and 6 per-
cent a year for vocational education compared to the average earnings of workers with a secon-
dary education. The interesting pattern to note from Figure 6a is the apparent co-movement of
vocational education and higher education - the higher education smoothing curve turns a bit
more sharply than the one for vocational education, but their movement is matching, even at
second-order levels of smoothness. Even though the higher education premium remains above
the premium for vocational education, there is a perceptible narrowing of the difference in re-
cent years. Panel 6.4b, which is drawn from Telezhkina (2019), shows the interesting pattern
of higher education enrollment rates for the population ages 17-25 years. Figure 6b shows the
downturn in returns reflected in enrollments, with the peak in enrollments coming about 10
years later. The latest estimate of the returns to higher education in the Russian Federation is
about 8 percent, which is just below the EU average of about 10 percent and the global average
of 15 percent [Psacharopoulos, Patrinos, 2018]. The returns show a declining trend in recent
years, in line with the expansion in access that took place up to 2009.

Estimation separately by sub-samples of gender shows a variation in the trends. Annual
returns to higher education for males declined from 15 to 9 percent, whereas women'’s returns
are described by an inversely U-shaped pattern, reaching their maximum of 28 percent in
2003. Within roughly the last 5 years, wage premiums to higher education for women have
stabilized at around 12 percent, a couple of percentage points ahead of men. Gender-wise en-
rollment rates in higher education (not shown) 10 years later appear to match the differences
in rates of return, strengthening the hypothesis that market rates of return to education in Rus-
sia do indeed influence individual continuing school decisions.
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Fig. 6. Rates of Returns to Higher and Vocational Education in Russia, 1994-2018

A similar comparative picture is observed with respect to vocational education, albeit

with a different kind of variation by gender (see Fig. 7): returns for males are almost flat within
the time period while returns for females shows a concave pattern. The overall outcome con-
cerning payoffs to schooling isolated by gender has been confirmed in a similar fashion by past
studies (see, for example: [Cheidvasser, Benitez-Silva, 2007]).
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Fig. 7. Rates of Returns to Higher and Vocational Education in Russia

Instrumental Variable Specification. A sizeable proportion of the earnings literature
holds that returns estimated from Ordinary Least Squares (OLS) may be biased due to the possi-
ble presence of an omitted variable bias and resulting heterogeneity in the net benefits of addi-
tional schooling across individuals. Instrumental variable (IV) regression is a method used to deal
with these issues [Card, 1999; Patrinos, Sakellariou, 2005].

As instrumental variables, we use indicators of the Parental Socio-Economic Status (SES)
of individuals when the individuals were 15 years old. Even though some authors express the
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opinion that family background related variables may suffer the same problem as an endoge-
nous education variable, variables such as father’s education have been used as instruments in
earnings functions (see, for example: [Dearden, 1998; Harmon, Walker, 2000; Hoogerheide, Block,
Thurik, 2012; Ichino, Winter-Ebmer, 1999; Pons, Gonzalo, 2001]). Parental education can be said
to be related to the schooling level of an individual through genetic or environmental effects
when an individual is a dependent child in a parent’s household. However, the direct influence
of parental education on adult earnings, independent of the influence on schooling, would be
mild. In such a case it has been shown that the findings would not substantially deviate from
the benchmark case of a strictly exogenous instrument.

The current paper exploited retrospective RLMS questions, asked in 2006 and 2011,
about mother’s and father’s occupation (J216AC08, ]216BC08), and their highest achieved edu-
cation level (J217A, J217B) at a respondent's age of 15. Occupational categories were converted
to indices with the help of The Standard Occupational Prestige Scale (SIOPS) [Ganzeboom, Trei-
man, 2019]. The final family background measures represented maximum values for the two
SES dimensions between two parents. Besides, following the lead of several past studies [Angrist,
Krueger, 1991; Card, 1999; Kim et al,, 2019) we make use of dummies for the Russian regions,
in which individuals reside at the time of the interview (STATUS), as instruments. The analysis
was performed, using 2018 RLMS data to capture the most recent labor market situation.

The general TSLS specification of interest can be written by the following equations.

First stage:

(3) Xy = ZT0 + Xy Ty + Vi
Second stage:
(4) Y, = %Py + X8, +;,

where y is a logarithm of wages for i = 1,2,....N; X; reflects years of education (an endogenous
regressor); X,; is a vector of exogenous variables: labor market experience, its squared term,
and a binary characteristic for living in urban area; Z is a vector of instrumental variables; Bl is

the causal effect of X; ony; € and V, are normally distributed error terms.

Table 2 presents the estimated schooling equation for males and females. The results de-
monstrate that after controlling for the labor market experience, its quadratic term, and type of
settlement individuals, whose parents had higher occupational prestige and more completed
years of education during his or her adolescence, study longer. Statistically insignificant regional
dummies were removed from the models, therefore, only a fraction of regions was specified as
instruments. The findings imply that the monotonicity identifying assumption (the absence of
defiers) may be satisfied, although, in general, it is considered untestable. Defiers in this case
would be children of highly educated parents who get the same education as children of low
educated parents and vice-versa.
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Table 2.
Schooling Equations: Russia, 2018
Females Males
Family occupational prestige 0.0204 0.0237
(-6.65) (-6.57)
Family education, years 0.111 0.0823
(-7.64) (-5.01)
Permskiy Krai -0.66 -0.891
(-2.78) (-3.72)
Tverskaya Oblast -0.56
(-2.31)
Krasnoyarskiy Kray -1.287
(-4.32)
Rostovskaya Oblast -0.825
(-2.74)
Experience -0.12 -0.153
(-8.13) (-7.71)
Experience squared 0.00129 0.00198
(-4.34) (-5.05)
Urban 0.52 0.795
(-5.43) (-7.49)
Tambovskaya Oblast -0.923
(-3.92)
Kabardino-Balkarskaya Resp. 1.382
(-2.4)
Constant 13.18 12.74
(-55.35) (-41.77)
N 2222 1694
adj R? 0.2266 0.2359
F-value 73.32 66.35

Note: t statistics in parentheses.

Source: RLMS.

The IV estimation results, using the parental SES and regional dummies, are shown in
the upper panel of Table 3. The instrumental variable approach yields the rate of returns to edu-
cation in Russia of around 14.3 percent for females and 8 percent for males. Females' IV parame-
ters appeared to be tangibly larger compared to the respective OLS estimate of 7.6 percent,
while for males the IV and OLS (6 percent) estimates are much closer in magnitude. The female
estimates are in line with what other researchers using instruments find in Russia (see, for exam-
ple: [Arabsheibani, Staneva, 2012]).
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Table 3.
Returns to Education from Instrumental Variables: Russia, 2018

Females Males

Education, years 0.1430 0.0798
(-8.19) (-3.43)

Experience 0.0313 0.0303
(-5.65) (-4.3)

Experience squared -0.0006 -0.0007
(-5.99) (-5.61)

Urban 0.161 0.18
(-5.51) (-5.69)

Constant 7.501 8.833
(-27.00) (-26.65)

N 2222 1694
Centered R? 0.083 0.131
(i) Partial R? for excluded instruments in the first stage 0.105 0.093
F-test 43.63 34.43
p-value 0.000 0.000
(ii) Pagan-Hall for heteroskedasticity 5.78 9.973
p-value 0.762 0.267
(iii) Kleibergen-Paap rk LM statistic (underidentification test) 200.607 132.985
p-value 0.000 0.000
(iv) Sargan-Hansen ] statistic (overidentification test) 10.395 20.158
p-value 0.065 0.0005
(v) Hausman endogeneity test 17.243 1.099
p-value 0.000 0.295
(vi) Cragg-Donald Wald F statistic 43.279 34.399
Stock-Yogo critical values: 5% maximal IV relative bias 19.28 18.37
Stock-Yogo critical values: 10% maximal IV size 29.18 26.87

Note: z statistics in parentheses.
Source: RLMS.

To ascertain the statistical validity of the implemented instruments, we conducted an
array of diagnostic tests using the Stata command ivreg2. The lower panel of Table 3 shows the
results from these tests. The F-test for possibility of weak instruments indicates that the instru-
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ments under focus are not weak; they are strongly correlated with the endogenous regressor.
The Pagan-Hall tests indicate that errors are homoscedastic. The Kleibergen-Paap under-
identification test further supports the null hypothesis, meaning that the instruments are rele-
vant. The orthogonality of the set of instruments to the error process in the structural equation
was checked by the Sargan-Hansen test of overidentifying restrictions; this is statistically signifi-
cant for males, but for females the p-value is 0.065. The Hausman endogeneity test shows that
the education variable may not be endogenous for males (p = 0.295); therefore, there is no ad-
vantage to be gained from IV estimation for males, a finding already hinted at from the low dif-
ference between OLS and IV estimates for males. Finally, a Stock and Yogo's test points out that
even if we are willing to tolerate a 5 percent IV relative bias or 10 percent IV rejection rate at
maximum, we can conclude that our instruments are not weak because the Cragg-Donald Wald
F for both male and female sub-samples exceeds the corresponding critical values. To summarize,
the diagnostics contend that the OLS estimates of returns to schooling for males in the given
specification are more preferable over the IV estimates, whereas for females the IV parameters
are appropriate.

5. Conclusions

Russia is a highly educated country, and the level schooling continues to increase. More
than one-third of the labor force possesses a post-secondary qualification. Our analysis con-
firms previous studies showing a growth in the overall returns to schooling during the post-tran-
sition period [Brainerd, 1998; Clark, 2003; Vernon, 2002]. There was an increase in the returns
to an additional year of schooling in the 1990s. The returns peaked in the early 2000s (at almost
10 percent) followed by a downward pattern (returns of 5.6 percent by 2018). Note that the
global average is about 8-9 percent [Psacharopoulos, Patrinos, 2018]. The extent to which the
declines are due to potential “over-education” is worth investigating [Gimpelson, 2019].

Education payoffs for women are higher than those of men, but the difference appears to
have narrowed in recent years. The higher returns to education for females is consistent with
global findings [Psacharopoulos, Patrinos, 2018] and previous studies of the Russian labor mar-
ket [Cheidvasser, Benitez-Silva, 2007; Lukyanova, 2010]. When estimated separately by gender,
we find trend variation. The results from estimation of earnings functions show that annual
returns to higher education for males varied from 9 to 15 percent, whereas women’s returns
are described by an inverse U-shaped pattern, reaching their maximum of 28 percent in 2003.
Within roughly the last five years, wage premiums to higher education for women have stabi-
lized at around 12 percent, a couple of percentage points ahead of men. Gender-wise enroll-
ment rates in higher education 10 years later appear to match the differences in rates of return,
strengthening the hypothesis that market rates of return to education in Russia do indeed in-
fluence positively the demand for schooling. Just in the past two years, the enrollment decline
appears to be slowly reversing, but this phenomenon needs to be watched more closely to de-
termine if it is merely a fluctuation or a new trend.

We show that private returns to education are three times greater for higher education
compared to vocational education. On average, wage premiums to university education in Russia
are roughly 3-5 times greater than to vocational schooling. This is consistent with findings from
global studies and from previous research on the Russian labor market [Borisov, 2007; Carnoy
et al, 2012]. Higher education enrollment rates increased substantially after the break-up of the
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Soviet Union [Belskaya, Peter, Posso, 2020]. Enrollments peaked in 2009. Subsequent returns
to higher education started to fall relative to secondary education. The latest estimate of the
returns to higher education in the Russian Federation is about 8 percent, which is just below
the EU average of about 10 percent and the global average of 15 percent [Psacharopoulos, Patri-
nos, 2018]. But the wage profiles for those with secondary and vocational education are almost
flat or descending, while the gaps between higher education and vocational education are in-
creasing, in favor of higher education.

Going forward, several policy options and research priorities are worth mentioning. Fe-
male education remains a policy priority as it promotes earnings growth and helps reduce gen-
der gaps in the labor market. Maintaining the high level of participation is warranted, while
investigating the declining trends in returns is a research theme for future work. There is a
need to investigate the labor market relevance of vocational education given the low and decli-
ning returns. Higher education may have reached an expansion limit and it may be necessary to
investigate options for increasing the productivity of schooling. Estimates of the social returns
to vocational education should be part of the further research agenda. Alternatively, a cost-ef-
fectiveness comparing with secondary may give useful information as well.

Future research could also look at the variations in returns across regions. Also, it would
be worth looking at alternative labor market sources such as the ones that Kapeliushnikov
(2021) explored and to undertake closer examination of within-country variability with larger
household surveys such as the VNDN. It would also be useful to estimate social returns to edu-
cation in order to derive more robust policy recommendations. Finally, further causal estimates
of the returns to schooling should be estimated, perhaps using the recent pandemic as an instru-
ment.

* %k
*
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