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Returns To Education During And After The EconomicCrisis:
Evidence From Latvia 2006—2012

Abstract

We employ EU-SILC micro data for Latvia to studywheeturns to
education changed during the economic crisis 0822009 and afterwards. We
found that returns to education increased signiftba during the crisis and
decreased slightly during the subsequent econosciovery. The counter-cyclical
effect was evident in nearly all population grougdter the crisis, education
became more associated than before with a longekimg week and a higher
employment probability. Furthermore, we show tlediims to education in Latvia
are generally higher in the capital city and itdosubs than outside the capital city
region, as well as for citizens of Latvia than fesident non-citizens and citizens
of other countries, but lower for males and yourepple. Wage differential
models reveal a relatively large wage premium fighbr education and a rather
small one for secondary education. Estimates obthinith instrumental variable
(IV) models significantly exceed the OLS estimates.
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1. Introduction

During the last two decades Latvia has experietiedrowing popularity of
higher education. In 2014, people with higher etiosaaccounted for 34% of
Latvian employment, compared to only 22% in 200@welver, despite its growing
popularity, the media highlights anecdotal evidetha higher education does not
guarantee a higher wage in Latvia. The issue askfles this paper is whether
education in Latvia indeed ceased to promote waijesthe economic crisis.

Several papers have offered mixed results on whétbes exists a trend in
returns to education over time. For instance, €p®¥alker and Woolley (Trostel,
Walker and Woolley 2002, p. 15) do not find sigraft changes in returns to
education for most countries. In turn, Montenegnd &atrinos (Montenegro and
Patrinos 2014, p. 19) report a downward trendtimrms to education, reflecting an
increase in education attainment and thereforbdarstipply of the educated labour
force. There is a gap in the literature, howevarhow returns to education may
change over the business cycle. Latvia may be deresl as a unique case to study
in this regard. The Latvian economy, being onénefrhost overheated in the world
in 2007, lost one fifth of its output during theis@s, but recovered quickly
afterwards. Before the crisis the real estate leulpipbmoted strong growth in
employment and wages in the construction sectoerevformal education is not
a prerequisite. However during the economic ctisisdemand decreased most for
low-skilled employees, as evidenced by the skyringeunemployment rate and
sharp drop in the vacancy rate. The structural ggmaim the labour market could,
therefore, suggest that returns to education rigte risen during the crisis.

Measuring returns to education has its roots inntiig:20th century, with
Mincer's paper (Mincer 1974) being one of the nfiastous contributions. While
during the following decades there was consensuisrtbre educated people receive
higher wages, both the methodology and resultsetértd differ. Despite its
popularity, Mincer's model can be criticised (1) fts linearity assumption, stating
that returns for each additional year of schodtirgythe same; and (2) for claiming
that an individual's choice of years of schools@xogenous. Other models should
be used to account for these issues. The linemsgymption is relaxed in the wage
differentials model, while the endogeneity issueoften addressed using the
instrumental variables (IV) method.

Returns to education in Latvia have previously bestimated in several
papers. Trostel et al. (Trostel 2002, p. 5) usdd &tam the International Social
Survey Programme (ISSP) and estimated the Minadficient for hourly wages in
Latvia as being 6.7% for males and 7.8% for fem@lel995. Estimates for Latvia
were higher than the 28 country sample average eMesycaution should be taken
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when comparing these results with those in othpergain the case of Latvia, the
dataset contained only 331 observations.

Hazans (Hazans 2003, pp. 515-523) used micro data the Labour
Force Survey (LFS) 2000 to estimate a wage diftfelsnmodel for Latvia,
Estonia, and Lithuania. He concluded that, by madonal standards, the Baltic
States have a relatively large (monthly) wage puemiior higher education, but
rather small for secondary education. In all thzeantries returns to education
are larger for females than for males. In Estogilanic minorities gain less from
higher education than ethnic Estonians, while itviaaand Lithuania the ethnic
gap is not statistically significant.

The Ministry of Welfare (Ministry of Welfare 2009, 41) used Latvia's
LFS 2003-2004 micro data and included educationores of the factors
affecting wage differences among individuals. Ihdaded that about a half of
the wage premium reflects the direct impact of atioo on wages, while the
other half mirrors a better access to higher patid (the career component).

Flabbi, Paternostro and Tiongson (Flabbi, Patera@std Tiongson 2007)
used the ISSP data for eight Eastern European roggirtturing the transition
period. Latvia was placed in the "medium" returmsug, with the Mincer
coefficient increasing somewhat during the traosifperiod (from 6.7% in 1995
to 7.8% in 2002). Returns to education (using mignitages) in the private
sector were higher than in the public sector dutimegearly transition period, but
later on this difference diminished to an insigrafit level.

Romele (Romele 2014) used Latvia's LFS micro datstudy returns to
education (using annual wages). She found tha®iri Zompared with 2010 the
Mincer coefficient decreased both for males (fro@%@ to 7.1%) and females
(from 8.1% to 6.8%).

Montenegro and Patrinos (Montenegro and Patrindst2@p. 27-28)
estimated the Mincer model in 139 economies all tive world. The results for
Latvia show that the Mincer coefficient, after ieasing by half in 2006, was
broadly stable at 10%—-12% in the next six years.

To sum up, previous papers measuring returns toa¢ida in Latvia either
used data for the period prior to Latvia's EU astms or were limited to the
standard Mincer or wage differentials models oblifferent dependent variables
have been used in previous papers, e.g. hourly svéfmstel et al. 2002),
monthly wages (Hazans 2003; Flabbi et al. 2007) amdaual wages (Romele
2014), however none tested the sensitivity of @sailts with respect to the choice
of wage variable. Despite a possible endogenegy, all previous papers on
Latvia, to the best of our knowledge, relied sotetyOLS estimates.
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The contribution of our paper is threefold. Finge focus on how returns
to education have changed over the business q@atgcularly in the economic
crisis. Second, we study how education affects wagedifferent population
groups. Third, we estimate IV models using pareatal spouse's education, as
well as a binary variable indicating whether thestmecent education level was
obtained prior to the transition to the market exop. In addition, we include
parents and spouse's education as additional $atdarontrol for unobservable
ability. We use the hourly wage in the base speatifoin, and use monthly as
well as annual wages as a robustness check.

We find that during 2006-2012, on average eachiaddi year of schooling
was associated with a higher wage of about 8%. firfding is similar to the result
for OECD countries (7.5% on average; Hanushek, 8attwWiederhold and
Woesmann 2015, p. 28) as well as to the result&&stern European countries
(7.4%; Montenegro and Patrinos 2014, p. 11). Thgewdifferentials model shows
that employees with higher education earned apmeately 48% more than
employees with secondary education; in turn, engasywith lower than secondary
education earned 9% less. Estimates of the higthecation wage premium in
Estonia range from 40% to 51%, while in Lithuanidbetween 59% and 74%
(Badescu, D'Hombres and Villalba 2011, pp 21-32%aa 2003), therefore the
estimates for Latvia lay somewhere in the middlee Estimates of a secondary
education wage premium are broadly similar to ttemates for Lithuania (14%
and 13%), but somewhat smaller than the estimateg&dtonia (19% and 23%
(Badescu et al. 2011; Hazans 2003). The resultshéoBaltic countries, however,
are lower than for some other European countrigs,Roland (34%) and the UK
(42%); (see Strauss and de la Maisonneuve 20101#®R). Thus, our results are in
line with Hazans (Hazans 2003), who showed thaivtige premium for secondary
education in the Baltics is relatively low.We afsnind that returns to education
increased significantly during the crisis and daseel slightly during the subsequent
economic recovery.

This paper is structured as follows. Section 2enesithe methodology of the
Mincer model, wage differentials model, and thenfiddel. Section 3 examines the
EU-SILC micro data used in the study. In Sectiowd present the main empirical
results. Section 5 provides an overview of thequeréd robustness checks, while
Section 6 discusses the differences in returngltcation for several population
groups and regions. Finally, the last section sff@nclusions.
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2. Methodology

The Mincer model is often used as a starting poimbeasuring returns to
education and as a benchmark for comparing thérsataesults with those of
other models. This model approximates the humarntatapccumulation of
individual i with the linear function of years oftsooling and quadratic function
of job experience:

¥i = g+ Bo5; + 1pX; + Tlx-i: + g (1)

wherey; is the log wage of individudl S is years of schooling and is job
experience (years). The famous Mincer coeffic@nimplies a percentage wage
increase for each additional year of formal edocati

The wage differentials model relaxes the lineamtgumption by allowing
each educational level to have a different impactvages:

yi=og+ PyS; +B 5+ + EijL+TDKl+TlK12+Ei (2)

where binary variable;; equals 1, if the highest level of education forspa

i is j. For instance, the wage premium for educekavel j (e.g. higher education),
ceteris paribus, reflects the relative differencesvages for people with higher
education and people in the control group (e.gorsdary education). It is
calculated as follows:

Wage premium of education levelj = (eﬁi - 1} +* 100 3)

The Mincer and wage differentials models can belsagented with vectors
of other wage determinants, which may be both exmge and endogenous to
education level (denoted @sandF; respectively):

V: = p +,E|}5E' -+ T.}Xi -+ Tj_Xi-z + Cifﬂl =+ £; (4)

:!.'1!' = ac. +ﬁl}ji + TE'XE' + TIXE + Citﬂ' + Fi'l.lr"' Ei (5)

When the Mincer model is supplemented only withialdes that are
exogenous to the education level (see equation é4)) gender and ethnicity,
the interpretation of the Mincer coefficient renmithe same. However, if the
model includes variables that are endogenous tcagidm (see equation (5)),
e.g. occupation, sector, and position, the Minasefficient may be smaller,
reflecting only the direct impact of education oagss, i.e. higher wages for
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people working in the same occupation, sector, @osition. The difference in
the Mincer coefficient estimate in equations (43 dB) reflects the indirect
impact of education on wages (the career componéet) better education
promotes employment in higher paid occupationgpsgcand positions.

There are, however, various reasons why estimdtetons to education
may be biased: two of them relate to a possiblegeaeity issue, and the last
one — to a possible measurement error of the educadriable.

An endogeneity issue may arise if individuals dffergnt in their ability in
a way not related to their formal education. Apilibay be indeed correlated with
educational attainment, because, for instanceyithdils with higher ability may
choose to obtain higher education levels in ordesignal their potential employers
about their skills. In this case, the Mincer caséint may be biased upwards.

Another endogeneity issue may arise if returnsdiacation differ among
individuals @;insteadoff5;). Individuals with higher returns are likely to
choose a higher education level (Blundell, Deardgiafesi 2005, p. 478), thus
causing error terma to be correlated with years of schooling. Considgthe
estimated model given in equation (1), the true ehathy be written as:

v = ag+ (a; —ag) + BiS; + 10X + 1nXE + 5 (6)

whereg; reflects the ability of individual (population averagea,) ands;
represents returns to schooling for individual(population averageg;).
Rearranging, we obtain:

yi =@+ oS + 1o+ X Fa;—ag)+ (B —BlSi + & (7)

Neithera; nor g; are directly observable. Therefore erspiis correlated
with education variablg;, and theg, estimate is likely to be biased:

yi = ap +FoS: + 1oX + 1 X7 + &
8
g, = (a; —ag) +(B: — Bo)S: + 5;

Besides, the education variable might be measurgd arror. The
education variable is truncated, so people witbvelevel education are more
likely to overstate it, while people with a high## education are more likely to
understate it. Measurement error may compensatbdquossible upward ability
bias discussed above. For instance, AshenfelterZamdherman (Ashenfelter
and Zimmerman 1997, p. 8) claim that both biasesoéra similar magnitude;
hence reducing the total bias of the Mincer cogdfit
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There are several options for how to solve the gedeity issue. One
option is to include a proxy variable for an indival's ability in the Mincer
model. For instance, Harmon, Oosterbeek and Wélamon, Oosterbeek and
Walker 2000, pp. 20-21) included individuals' tesbres obtained before they
started to acquire a formal education (at the 4g8.dBadescu, D'Hombres and
Villalba (Badescu et al. 2011, pp 21-27) includaceptal education as a control
variable. Both papers, however, showed that thiisian of an ability variable
does not significantly change the estimate of rettio education.

Another option is to use IV models, finding an mstent which is
correlated with the education variable but is notrelated with the Mincer
model's error term. Some examples used in papensaental education and/or
spouse's education (Trostel et al. 2002, pp. 11add)education system reforms
(Card 2001, pp. 1137-1144; Leigh & Ryan 2008).

IV models can be empirically estimated with the 3Shethod:

9)

¥i = ap +BoSi+ v

The first step calculates expected education Setmploying a strong
correlation between the instrument and educatioriabie (the relevance
condition). The second step expresses the log wa@efunction of the expected
education estimate. If the instrument impacts wanég through education and
does not have any direct impact on it (exclusiatrigtion), 3, reflects the true
coefficient of returns to education.

Inappropriate instruments may substantially biasrdsults, especially if
the instruments are weak. As the relevance comditen be tested with ease,
weak instrumental factors should be avoided. Uudfately, the exclusion
restriction cannot be tested directly as it invelam unobservable residual. This
is why researchers pay extra attention to convintire reader that the chosen
variable fits the exclusion restriction. Some papamgue that one of the most
widely used variables (related to family educatiag) not an appropriate
instrument. It is possible that both parental amoluse's education is correlated
with household income, which may in turn affectiadividual's employment
choice and hence also the wage. Moreover, paredtedation may be correlated
with unobservable ability, and, therefore, alschwifie Mincer model error. The
same issue may be present when using the spouseatien, as individuals
with a high ability level may try to find a spousdth a similarly high ability.
Furthermore, parents with higher education maythsi professional relations
to help their children obtain better paid jobs. iBes, the education level of
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family members may be subject to a larger measureareor than the education
level of the respondent him/herself. However, &Ek-SILC data set includes
education attainment of household members, inpghger we try the parental
(and spouse) education variable as both an instruamel as a control variable.

In most cases, estimates of returns to educatiedasger when using IV
models (Card 2001, p. 1155). It is possible thatriments explain only part of
the education variable variance. For instance,gustlmanges of the compulsory
education level as an instrument, one estimategathation of years of schooling
only for those individuals who abandon studiescamss possible. Therefore, the
estimated returns to schooling are not attributetbleeach year of formal
schooling, but rather to those years that are taffidoy the instrument (Card 2001,
pp. 1155-1157). As reform variables proved to Wiabie instruments, we will
use the transition to a market economy as an imstnti possibly influencing the
education choice.

3. Data

We used anonymised micro data from the EU-SILCesyrebtained from
the Central Statistical Bureau of Latvia (CSB). Hié¢-SILC survey is carried out
annually and focuses on income and living conditiohhouseholds. It is a rich
set of data that includes information about indreild' gender, age, education, and
earnings. Importantly, contrary to the LFS, earsiagd age are given as precise
numbers rather than intervals. Therefore, it igroftised in estimating returns to
education for other countries (for instance, Badetal. 2011). The choice of the
research period (from 2006 to 2012) was determinethe availability of data.
The seven-year period allows us to measure hownsetto education have
changed during and after the period of the economnscs.

The survey sample was narrowed to the working agerilation (15—-64).
Observations with a missing education level, wayerage hours worked per
week or months worked per year were excluded. €kalting sample consists
of a total of 29,499 observations for the perio@@96—2012. and from 3,690 to
4,433 observations per year. Since the hourly vieget directly observable in
the data set, it was calculated from the annuakewtaking into account average
hours worked per week and the number of months eebitk the year.

The years of schooling variable is not directlyefable. It was calculated
from the highest level of education (ISCED) attdine
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4. Empirical results

First, we present the estimates of the Mincer mdd#bwed by the wage
differentials model and IV model.

Our results show that in Latvia education is pesl§i and statistically
significantly correlated with higher wages. Thenstard Mincer model reveals
that, on average, each additional year of educasiassociated with a higher
wage (by 7.7%; see Table 1A). This finding is samito the result for OECD
countries (7.5% on average; Hanushek et al. 20183 as well as to results for
Eastern European countries (7.4%; Montenegro atiché2014, p. 11). It is also
similar to the previous estimates of the Mincerffament for Latvia: 7.8% (Flabbi
et al. 2007); 6.8%0—8.1%, (Romele 2014); and 6.5%8%]1 (Montenegro and
Patrinos 2014, pp. 27-28).

The negative coefficient of the quadratic expeeemerm suggests that
marginal returns to job experience decrease with edditional year of experience.
These findings are in line with the previous restedMinistry of Welfare 2006,
p. 180).

Contrary to the previous research, we do not fimy avidence of
increasing education returns over time; possiblyabee we do not include the
early transition period (the last decade df 26ntury).

Instead, we found that returns to education in ieatiere counter-cyclical.
They rose significantly during the period of theomamic crisis (from 6.9% in
2007 to 8.9% and 9.3% in 2008 and 2009 respec}ivahd decreased afterwards
(to 7.4% in 2010; see Figure 1). This means thanhguhe economic crisis returns
to education were higher than in the other phakstsedusiness cycle.

Figure 1. Mincer coefficient and its 95% confidenceénterval (2006—2012)
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Source: Authors' own calculations using EU-SILC midata for Latvia.
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The extension of the Mincer model with exogenousabées did not
significantly change the returns to education estin{8.0%), however additional
wage determinants were obtained. For instance, allitbther factors remaining
constant, males earned 31% more on average thatefenihe wages of married
persons were almost 5% higher than wages for singtedivorced persons.
Latvian citizens earned 11% more than Latvian esgighon-citizens and citizens
of other countries, which may reflect the impacstaite language proficiency on
wages. Employees currently engaged in formal etucaarned 10% more, while
long-term illness decreased wages by about 8%,hwimay reflect the negative
impact of poor health on labour productivity ancdyes.

Furthermore, there is a positive link between wagekcompany size. The
hourly wage for the self-employed and for those leggd in small companies
was respectively by 31% and 4% smaller than in orediized companies. In
large companies, in turn, employees earned 13%.nidrie may reflect higher
labour productivity in large companies, due to tFeapecialisation opportunities
or a higher capital to labour ratio, which may sfeom a better access to external
financing (Fadejeva & Krasnopjorovs 2015, p. 16jedatively, this may reflect
a higher labour income share in large companiessiply owing to wider
collective bargaining coverage. Firms with colteetiagreements generally pay
higher wages (Ministry of Welfare 2006). Also, veeifid that employees earn 3%
less if they changed employers during the past yigas result is in line with the
evidence that the wage of a newly hired worker geonde smaller than the wages
of incumbent workers. even after controlling fopesence and task assignment
(Fadejeva & Krasnopjorovs 2015, p. 22). Also, thgion of residence proved to
be a significant wage determinant, with the highemgies posted in Riga and the
lowest in Latgale.

Extending the Mincer model with factors endogendas years of
schooling reveals that about half of the impaceddication on wages in Latvia
comes from a career component, i.e. better accebgyher paid occupations,
and sectors. The other half reflects a direct waigenium: each additional year
of schooling increases the wage on average by 88%mployees working in
the same occupation, sector, and position. Theesbfathe career component in
the Mincer coefficient remained roughly constanerotime. Employees in
managerial positions earn 6% more on average ttlerso Occupation proved
to be a significant wage determinant, with the bggjhwages (all other factors
being constant) received by managers (ISCO 1) hedawest by agricultural,
forestry, and fishery workers (ISCO 6). With redpax sectors, the highest
wages (all other factors being constant) are fomntinancial intermediation,
and the lowest in agriculture and industry (A—Eyadl as in trade (G).
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The wage differentials model results show that eye#s with higher
education earn significantly more than those witbosdary education (see Table
2A). Moreover, employees with lower than secondahycation earn significantly
less. The higher education wage premium was 48%tlesecondary education
wage premium was 9% on average during 2006 to 200h is broadly in line
with previous studies.

The wage premium for higher education changed ewtayclically. It
rose from 40% in 2006 to 58% in 2009, and decreésedrds the 2007 level
afterwards (see Figure 2).

Figure 2. Higher education wage premium and its 95%onfidence interval (2006—-2012)
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W 95% confidence interval < Higher education wage premium

Source: Authors' own calculations using EU-SILC midata for Latvia.

Extending the wage differentials model with exogencontrol factors does not
statistically significantly change wage premiumsHigher and secondary education.
Also, the impact of other control variables on vgaigesimilar to that estimated in the
Mincer model. Consequently, the choice of educat@mable does not change the
estimated impact of other factors on wages intstatally significant way.

The addition of occupation, sector, and managerndies) reveals that
about half of wage premiums for higher and secondducation are attributed
to the career component, while the other half (28% 4%) reflects higher
wages for employees within the same occupationpseand position. The share
of the career component in wage premiums remainedhly constant over
time. Therefore, during the period of economicisrieducation became an even
more significant determinant of access to bettéd pactors, occupations, and
positions. In this respect, the result of the wdgdferentials model is similar to
that of the Mincer model.

Next, we employed the IV model using the transitioran open market
economy as an instrument. When Latvia regaineihdispendence, the transition
to a market economy may have increased returnducagon, therefore possibly
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affecting the individuals' choices of educationeTghly significant F-test value

in the first stage regression indicates that thenrdy variable satisfies the

relevance condition. There is no motivation, howet@ assume that the ability

(or any other characteristic that may impact wagéghose who finished their

education in the Soviet times was different frora #bility of those who did so

after 1990. Therefore, the variable indicating wkiem highest level of education
was obtained should satisfy the exclusion restrnictatnd may be used as an
instrumental factot.

We define IV to be a binary variable that is equeall, if an individual
finished education before 1990. The IV model estin{d5.1% in standard and
14.3% in extended model) is twice as large as thedd coefficient (Table 1).

Table 1. Returns to education: binary variable = 1if individual finished education before
1990 as IV (2006-2012)

Model Standard model Extended model (with ex. fajto
Mincer model 0.077*+* (0.002) 0.080*** (0.002)
IV model 0.151*** (0.005) 0.143*** (0.005)

Notes: *** ** *: statistically significant with 9%, 95% and 90% confidence level respectively.
Standard errors in parentheses.

Source: Authors' own calculations using EU-SILC midata.

These results are broadly in line with papers dreotountries' findings
that the IV model estimates significantly exceed @LS Mincer coefficient;
however in the case of Latvia this difference seti®e particularly large.

It is possible that this IV estimate is not atttddle to the whole population.
Secondary education was compulsory in Soviet tiasei$ is nowadays; therefore,
a change of political and economic system may Haftaenced educational
choices only with respect to higher education. Tthes obtained IV estimate may
reflect only the percentage change in wages d@atb additional year spent in
higher education.

We check this using the wage differentials model dipwing each
education level to have a different impact on wadesch additional year of
schooling in ISCED 5 (higher education) increabeswage by about 12%, which
exceeds the estimates for other education levetsTable 2).

! We could have used more than one instrumentabrfaamd test for over-identification;
however, as education of parents and spouse iselinto be a valid instrument, testing would not
give us any insight on the validity of the reforariable.
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Table 2. Returns for each additional year of schooig by ISCED levels (2006-2012)

Model ISCED 3 ISCED 4 ISCED 5
Standard model 0.030 0.006 0.129
Extended with exogenous variables 0.037 0.041 10.12
Extended with exogenous and endogenous variables 0150. -0.004 0.070

Source: Authors' own calculations using EU-SILC midata.

This is broadly similar to the IV model estimatéhigh may imply that the
transition to a market economy increased incentivescquire higher education
without markedly promoting secondary education &iton.

Next we employed parental and spouse educatic,a# control variable
to account for unobserved ability, and then asrmtriment. Inclusion of the
parents' years of schooling variable as a conatiof decreases the value of the
Mincer coefficient by about 10% (see Table 3). Tdéxrease, however, is not
statistically significant. The results herein ardine with Badescu et al. (Badescu
et al. 2011, p. 27), who found that the inclusidragarental education control
variable does not alter the estimate of returregitacation. In turn, the inclusion of
a spouse's years of schooling in the Mincer moeelahses the Mincer coefficient
by 10%—-20%. Moreover, this decrease of the Mingafficient is statistically
significant. In Latvia, parental and spouses' etioicas highly correlated with an
individual's education, thus fulfilling the relex@ncondition of IV. IV estimates
of returns to education, ranging from 12% to 19%, z-3 times higher than the
Mincer coefficient. Note that information on par@réducation was available only
for those individuals who lived in one householdhwheir parents (23% of the
sample). In turn, the inclusion of a spouse's ditutanarrowed the sample to
married individuals only (62% of the sample). Thisanother reason why IV
model results should not be attributed to the wpoleulation. Moreover, as noted
before education of parents (and a spouse) ig/likehave a direct impact on an
individual's wages, thus not meeting the exclusastriction and not being a valid
instrument.
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Table 3. Returns to education: family education asnstrumental and control variables
(2006-2012)

Parents' education Spouse's education

Extended
Model Standard model Extended model Standard model model
(w.ex. factors) (w. ex.
factors)
1 *k*k
Mincer model 0.059%* (0.003)  0.064** (0.003)  0.079*** (0.002) O('g%‘(‘)z)
Mincer with 0.074*+*
family controls 0.051** (0.003) 0.059*** (0.003) 0.064** (0.002) (0.002)
IV model 0.148**

*kk *kk *kk
01447 (0.011) 0121 (0.011)  0.192"*(0.006) (5’05

Source: Authors' calculations using EU-SILC micrteda

To sum up, IV estimates significantly exceed thaddr coefficient, which is
in line with the literature. This, however, lacksuition, since it was expected that
an unobservable ability might overestimate the Mlincoefficient. Though
a transition to a market economy probably fitsdbénition of a valid instrument,
IV models estimates may reflect only the impacyesrs spent in higher education.
Besides, family background may not be valid insgote and 1V models could be
employed only in samples that do not represenivtiee population. Therefore, we
conclude that the IV models in the case of Latvia supplementary to, but not
a substitute for, the Mincer and wage differentiatxlel's estimates.

5. Robustness check

In order to check whether the results are robut véaspect to the wage
variable, we followed Card (Card 1999, pp. 180898&nd decomposed the
impact of education on annual wages into threespastimpact on hourly wage,
impact on hours worked per week, and impact on hsowborked per year.

The Mincer coefficient appeared to be higher (8.4%ing the annual
wage than using the monthly wage (7.9%) or houdgev(7.7%; see Table 4).
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Table 4. Mincer coefficient on annual wage decompi®on (2006—2012)

Hourly Hours worked per Monthly  Months worked ~ Annual

Dependent
variable wage month wage per year wage
(1) (2 (3)=(1)+(2) 4) (5)=(3)+(4)
*kk *k% *kk *kk *kk
incer 0.077 0.002 0.079 0.005 0.084
model (0.002) (0.001) (0.002) (0.001) (0.002)
Mincer(with  ©-080"" 0.004% 0.084%%  0.005*  0.089**
ex.factors) 4 o) (0.001) (0.002) (0.001) (0.002)

Source: Authors' own calculations using EU-SILC midata.

This implies that an additional year of schoolisgassociated with longer
working hours (by 0.2%) and more months workedyper (by 0.5%). The impact
of education on hours worked per week during aket #tfie crisis was larger than
before the crisis (see Figure 3). Employees withow level of education
experienced a steeper decline in working hourso,Alse impact of education on
months worked per year increased during the crisfiecting growing employment
probability differentials among employees with elifint levels of education.

Figure 3. Decomposition of the Mincer coefficient @ annual wage (extended Mincer
model; 2006-2012)
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Source: Authors' own calculations using EU-SILC midata for Latvia.

The results of wage premium decomposition reveat the impact of
higher education on hourly wages was counter-cgliwhile it had a broadly
constant impact on hours worked per week and montrked per year (see
Figure 4).
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Figure 4. Decomposition of wage premium for higherducation (left) and penalty for not
obtaining secondary education (right) (extended wagdifferentials model; 2006—2012)
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Source: Authors' own calculations using EU-SILC midata for Latvia.

Meanwhile, the impact of secondary education onrlgowages was
broadly similar over time, while its impact on hswvorked per week and
months worked per year increased substantially #feecrisis. This may reflect
a situation whereby employees with a lower thatoséary education level were
laid off or involuntary transferred to part-timebgduring the crisis.

Further, we decomposed wage premiums from the mexieinded by
sector, occupation, and position variables to chetlether increased hours
worked per week and months worked per year carsbecated with the career
component. The results show that there is no dimpact of higher education
or secondary education on the number of monthsedbger year. This implies
that education promotes employment security thraixghcareer component. It
seems that one advantage of education is the appiyrto work in more stable
sectors, occupations, and positions.

To sum up, we found that returns to education kghtly, but statistically
significantly, higher when the dependent variabléches from hourly wage to
monthly or annual wage. This implies that bettascatied workers not only earn
higher wages, but also have a higher probabilityewiployment and longer
working hours.
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6. How education affects wages in different populan groups, sectors, and
regions?

Next, we check whether returns to education diffeh respect to gender,
age, sector of employment, region, citizenship, @htry of birth. In particular,
we investigate the sources of counter-cyclicalitytree Mincer coefficient. For
instance, it may be driven either by increasesiénMincer coefficient during the
crisis in separate sectors, or by structural crangéhe labour market (e.g. with
layoffs concentrated more in sectors with a low ddincoefficient).

Our results imply that gender differences in thendér coefficient are
statistically significant, with returns to educatibeing higher for females than
for males (see Figure 5; the 2006—2012 average évlicefficient is 10.0% for
females and 8.0% for males).These results are lyraadine with the previous
findings in the literature for Latvia and other otries, which imply higher
returns to education for females (Montenegro &iRatr 2014, p. 7).

Before the economic crisis, returns to educatioricimales were significantly
higher than for males, but during the crisis tliiieidinces became insignificant.

Figure 5. Mincer coefficients and 95% confidence itervals by gender (2006—-2012)
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Source: Authors' own calculations using EU-SILC midata for Latvia.

Changes in the Mincer coefficient over time for eslre statistically
significant and exhibit larger counter-cyclicality.

Regression analysis shows that returns to eductdioyoung people are
lower (albeit highly statistically significant) thain other age groups. The
Mincer coefficient for the age group 15-24 was 1.#4ainst 6.7% in the age
group 25-34 and about 9% in subsequent age grdtuigspossible that either
education is not instantaneously reflected in labpuoductivity, or that
productivity is not instantaneously reflected ingea. During the economic
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crisis, returns to education increased in all ageums except for youth.
Furthermore, the Mincer coefficient estimate foe @ge group 15-24 was not
significant after the crisis period (see Figure 6).

Figure 6. Mincer coefficients by age group and busiss cycle period
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Source: Authors' own calculations using EU-SILC midata for Latvia.

Education has a statistically significant impactages in each sector of the
economy. The highest Mincer coefficient is found pablic administration,
education, and healthcare (8.9%), followed by estdte, science and administrative
services (8.8%) and financial intermediation (8.8Mganwhile, the lowest Mincer
coefficients were recorded in accommodation and ®ervices (3.4%) as well as
construction (5.4%).

Differences in the Mincer coefficient across sextomay reveal why
returns to education are lower for males than éondles. According to the CSB
data, about of 90% employees in construction weedesn(2008-2013). In
financial intermediation (the sector with the high®incer coefficient), on the
other hand, only 32% of employees were males.

During the economic crisis, returns to educatiangased in every sector of
the economy except financial intermediation (segufE@ 7). After the crisis, the
Mincer coefficient decreased in all sectors exd¢episport and information and
communication. As a result, the counter-cyclicatifythe Mincer coefficient is
evident not only in aggregate data, but is alsegein the majority of sectors.
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Figure 7. Mincer coefficients by sector and businascycle period
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Source: Authors' own calculations using EU-SILC midata for Latvia.

Given that returns to education may differ acr@ggans and that there is
no empirical evidence for Latvia as yet, we estadathe Mincer coefficient
separately for Latvia's NUTS-3 regions. During 280®l2, on average the
highest average Mincer coefficient was recordedPigriga (suburbs of Riga;
9.0%) and the lowest in Kurzeme (5.2%). Duringdhisis, the Mincer coefficient
increased in all regions, however the increaseswadler in Riga and Pieriga (see
Figure 8). Therefore, the counter-cyclicality diures to education was particularly
present outside the capital city region.

Figure 8. Mincer coefficients by region and businescycle period
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Source: Authors' own calculations using EU-SILC midata for Latvia.

Among citizens of Latvia returns to education arerenthan two times
higher than among Latvia's resident non-citizers @tizens of other countries
(8.1% and 3.8% respectively). These results aradbydn line with the results
for other countries, which generally suggest thatdthnicity with the largest
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share in population has higher returns to educgsee, e.g. Hanushek et al.
2015, p. 17). In the papers so far, Latvia's Minoefficient differences were
estimated by ethnicity, not by citizenship.

During the period of economic crisis, the Minceefient increased for
both Latvia's citizens as well as for resident oiizens and citizens of other
countries (see Figure 9). Accordingly, returns tuaation behaved counter-
cyclically, irrespective of citizenship.

Figure 9. Mincer coefficients by citizenship and bsiness cycle period
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Source: Authors' own calculations using EU-SILC midata for Latvia.

7.Conclusions

We employed EU-SILC micro data for Latvia to studgw returns to
education changed during and after the econongesaf 2008—2009. We found
that returns to education increased significantlyirdy the crisis, and decreased
slightly during the subsequent economic recovetye €ounter-cyclical effect
was particularly strong for males; it was evidenthie majority of sectors, for all
age groups (except youth), and in all regions efdbuntry, particularly outside
the capital city region.

The returns to education, measured by standarcegietidded Mincer and
wage differentials models, as well as by IV modal® statistically significant.
The Mincer model reveals that during 2006—-2012awerage each additional year
of schooling was associated with a higher wagebouta8%, which is similar to
the estimates for Eastern European countries. Hue wifferentials model shows
that employees with higher education earned 48%entlnan employees with
secondary education; in turn, employees with loen secondary education
earned 9% less. Estimates of higher education yweeyaiums are broadly similar
to those found in other Baltic states, while thenestes of a secondary education
wage premium are somewhat smaller than those fémméstonia, but do not
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differ from the estimates for Lithuania. Half ofettimpact came via the career
component, i.e. better access to higher paid otiomsa sectors, and positions,
and the share of the career component in the Mitmefficient remained broadly

constant over time.

After the economic crisis, education became evemenassociated with
a longer working week and better employment prdspesnd the impact of
education is higher on annual and monthly wagesdhahourly wages.

Furthermore, we find that returns to educationatvla are generally higher
in the capital city and its suburbs than outsidedfpital city region, for citizens of
Latvia than for non-citizens and citizens of otheuntries, albeit being lower for
males and young people.

In line with the previous findings for other couefy, IV models give
higher estimates of returns to education than téwedsrd and extended Mincer
models. However, none of the IV estimates leadsdwvincing results. We
conclude that in the case of Latvia the Mincer aradje differentials models
provide more relevant results than IV models.
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Appendices

Table 1A. Mincer model results (average 2006—2012)

Extended with
exogenous and
endogenous variables

Extended with

Standard h
exogenous variables

Experience 0.008*** (0.0012) 0.012*** (0.001) 0.016(0.001)
Experience”2(/10)  —0.003*** (0.000) —0.003*** (0.0p —0.003*** (0.000)
Years of 0.077** (0.002) 0.080*** (0.002) 0.038*** (0.002)
schooling

Male - 0.267*** (0.007) 0.217*** (0.008)
Married -

Latvian citizen
Studying
Long-term iliness
Self-employed
Employees <10
Employees >50

0.047*** (0.007)
0.108*** (0.010)
0.096*** (0.016)
—0.082** (0.009)
—0.373** (0.021)
—0.040** (0.008)
0.123*** (0.008)

0.029*** (0.007)
0.079*** (0.009)
0.029* (0.015)

~0.068** (008)

~0.360** (0.021)
~0.031** (0.008)
0.099*** (0.007)

Job change —0.027** (0.014) —0.011 (0.014)
Region - Included Included
Sector - - Included
Occupation - - Included
Manager - - 0.057*** (0.011)
Year Included Included Included
Constant —0.537** (0.027) —0.787** (0.031) 0.119¢8.051)
R"2 0.160 0.280 0.357
Observations 29 499 29 470 29 470

Source: Authors' own calculations using EU-SILC midata.
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Table 2A. Wage differential model results (averag@006—2012)

Extended with Extended with exogenous

Standard . .
exogenous variables and endogenous variables

Experience
Experience”2(/10)
Years of schooling
Higher education

Lower than
secondary
Male

Married
Latvian citizen
Studying
Long-term illness
Self-employed
Employees <10
Employees >50
Job change
Region

Sector
Occupation
Manager

Year

Constant

RA2
Observations

0.010%** (0.001)
—0.003*** (0.000)

0.393** (0.008)
~0.090*** (0.012)

Included
0.485*** (0.015)
0.170
29 499

0.014** (0.001)
—0.003*** (0.0p
0.398*** (0.008)
—0.112** (0.012)

0.264*** (0.007)
0.050*** (0.007)
0.0961** (0.010)
0.113***(0.016)
—0.083*** (0.009)
—0.371** (0.021)
—0.037** (0.008)
0.1216*** (0.008)
—0.030** (0.014)
Included

Included
0.291*** (0.021)
0.288

29470

0.01'1%(0.001)

~0.003*** (0.000)

0.210%** (0.010)
—0.044* (0.011)

0.216*** (0.008)
0.031*** (0.0069)
0.075*+* (0.009
0.042*** (0.015)
—0.068*** (008)
—0.358*** (0.021)

—0.03*** (0.008)
0.098*** (0.007)

—0.013 (0.014)
Included
Included
Included
0.056*** (0.011)
Included
0.616*(0.042)
0.360
29 470

Source: Authors' own calculations using EU-SILC midata.

Streszczenie

ZWROTY Z EDUKACJI W TRAKCIE | PO KRYZYSIE
GOSPODARCZYM: DANE DLA tOTWY 2006-2012

W artykule wykorzystano dane dla totwy, pochodzz europejskiego badania
warunkow zycia ludndgci (EU-SILC), celem zbadania jak ksztattowaty giwroty
z edukacji w czasie kryzysu ekonomicznego 2008-2008tach nastpnych. Stwierdzono,
ze zwroty z edukacji znacznie wzrosty w czasie suyzy nastpnie nieznacznie spadty
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w trakcie pdniejszego fywienia gospodarczego. Efekt antycykliczny byt ezidg w niemal
wszystkich grupach ludsd. Po zakéczeniu kryzysu edukacja bardziep mlotychczas
zwigzana byla z wydkeniem tygodnia pracy i wkszym prawdopodobistwem
zatrudnienia. Ponadto wykazangg zwroty z edukacji na totwies generalnie wisze
w stolicy i w jej okolicach gipoza tym regionem, jak rowaig; one wysze dla obywateli
totwy nt dla rezydentdw niggcych obywatelami i dla obywateli innych krajow, ale
nizsza w przypadku ¢iczyzn i miodziy. Modele zrénicowania ptac wskazgj na
stosunkowo wysgkpreme ptacowy za wysze wyksztalcenie i raczej njskreme za
srednie wyksztalcenie. Oszacowania uzyskane prziospaganiu modeli zmiennych
instrumentalnych znacznie przekragzazacunki uzyskane za pomaowykiej metody
najmniejszych kwadratow.

Stowa kluczowe zwroty z edukaciji, wspotczynnik Mincera, modefgricowania pfac,
premia ptacowa z wyksztalceniazsgego, zmienne instrumentalne



