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Abstract

We document changes in relative earnings of the ethnic Turkish workers in Bulgaria through
the country’s transition from planning to markets. Using data from four periods: pre-transition
communist era (late 1980s), early transition years (early 1990s), late transition years (early
2000s), and post-transition (late 2000s), we find that the level of raw ethnic inequality (mea-
sured as earnings differences between Turkish and Bulgarian workers) increased immediately
after the regime change and plateaued throughout the course of transition. Ethnic inequality
measures adjusted for observable characteristics follow a similar pattern but post-transitional
differences between ethnic groups disappear. Changes over time in the ethnic earnings gaps
differ for men and women. The raw and adjusted male ethnic gaps increased steadily dur-
ing transition years but dropped post-transition, while the raw female ethnic gap fluctuated
across the four periods. The adjusted female ethnic gap disappeared completely in the post-
transitional years. We identify different sources of the changes in the level of ethnic inequality,
such as changes in the labor market characteristics and in the wage structure. Evidence sug-
gests that the decline in the relative earnings of Turkish men was due primarily to the widening
of the wage structure. Turkish working women improved their relative standing mainly from
more favorable changes in labor market characteristics. These changes were only partially due
to a selection in labor force participation.
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1 Introduction

The vast transformation of the economies in Central and Eastern Europe from planning to markets

brought changes in the distribution of wages, the overall inequality, and the participation deci-

sions of workers. It also brought about prospects of economic development. The centralized wage

determination in these countries was abandoned, and wages were freed from the artificial equal-

ization predominant in the communist era. In the new economic regime, wages were more linked

to worker productivity and personal characteristics. Factors such as ethnic identity and gender

therefore were also likely influence wages.

In this paper, we define ethnic inequality as the difference in labor earnings between a country’s

dominant ethnic group and an ethnic minority. Chua (2004) argues that moving from planning to

markets and democracy brings about ethnic tensions and potential conflicts in developing societies.

In a recent paper, Alesina et al. (2016) document a strong, negative association between ethnic in-

equality and economic development across countries.1 To this end, an important question emerges:

how does ethnic inequality change over the course of a country’s economic development?

We document the evolution of ethnic inequality between ethnic Bulgarians and ethnic Turks

in the course of Bulgaria’s transition from a planned economy to markets. Ethnic inequality was

low at the end of the communist era (planning) and rose in the process of market liberalization due

to the social turmoil related to the transition process (chaos), which is in line with Chua (2004).

At the end of the transition period, adjusted earnings gaps disappeared as market forces took over

(market).

This study investigates two main points: (i) the changes in the relative earnings of the ethnic

Turks in Bulgaria during the course of the transition, and, (ii) the different sources of these dynam-

ics. Using four cross-sectional household surveys in Bulgaria in 1986, 1993, 2001, and 2007, we

compare the ethnic earnings gap between pre-transition, early-, late- and post-transitional periods.

We find that raw ethnic earnings gap increased during the initial years of the transition but plateued

during and after transition. Despite this plateu, the dynamics of the ethnic earnings gap differed

across men and women. The raw ethnic gap for men increased steadily during transition then

dropped post-transition. Meanwhile, although there was an initial increase in the raw ethnic gap

for women, it is followed by a sharp drop during transition and then an increase post-transition.

1In a more theoretical context, Dev et al. (2016) study the link between ethnic fragmentation and inequality in
human capital accumulation.
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We argue that the fall in the ethnic gap for women during the Bulgarian transition is a result of

Turkish women at the bottom of the income distribution dropping out of the labor force. After

correcting for the influence of confounding factors and changes in labor force participation, the

adjusted ethnic earnings gap for men follow the same behavior as the raw gap. The adjusted ethnic

gap for women follow the same dynamics as the raw ethnic gap during the course of the transition,

but tapers off to zero post-transition.

We furthermore use the Juhn et al. (1991) decomposition technique to explore different sources

of the changes in the gap such as changes in the labor market characteristics (group-specific fac-

tors) and changes in the wage structure. The decomposition suggests that the observed plateu in the

overall ethnic gap was due to the opposing forces driving the differing trends for men and women:

(i) a widening wage structure, which disadvantaged the Turkish men, and, (ii) an improved valua-

tion of the personal characteristics of Turkish women.

There are numerous studies documenting changes in the gender earnings gaps in various tran-

sitional countries2, however, research on the effects of transition on the ethnic minority groups

in Bulgaria is still scarce. Giddings (2002b) explores the initial change in the ethnic (Turkish-

Bulgarian) earnings differential caused by the transition in Bulgaria. Giddings (2003) and Kro-

ncke and Smith (1999) explore mid-transitional effects on the Turkish-Bulgarian differential in

Bulgaria, and the Russian-Estonian differential in Estonia.3 Ethnic minorities in many of the tran-

sitional countries of Eastern Europe are less educated and positioned at the lower end of the earn-

ings distribution. In the presence of an increasing wage dispersion and remuneration based on

productivity, such workers are therefore likely to experience a decline in relative earnings. Indeed,

Giddings (2002b) documents that in 1986 the average ethnic Turkish worker in Bulgaria earned

85% from the monthly earnings of the average ethnic Bulgarian, while in 1993 this ratio reduced to

80%. In mid-transition, further negative movements in the relative earnings of minorities occurred

due to the transformation of the labor markets (Giddings, 2003). We contribute to this literature by

comparing ethnic gaps across the full time span, including shortly before, during and shortly after

the transition.

The remainder of this paper is organized as follows: Sections 2 and 3 deal with the labor market

2See Newell and Reilly (1996), Hunt (1997), Ogloblin (1999), Brainerd (2000), Glinskaya and Mroz (2000),
Orazem and Vodopivec (2000), Pailhe (2000), Jolliffe (2002), Jurajda (2003), Münich et al. (2005b), Münich et al.
(2005a), Light (2007), Dong and Zhang (2009) and Andrén and Andrén (2015).

3See Trentini (2014) for a thorough discussion on the ethnic differentials in returns to education for Roma and
ethnic Bulgarian workers.
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institutions in transitional Bulgaria and the role of ethnic Turks in Bulgarian history. Section 4

describes the data and provides selected descriptive statistics. The empirical analysis is presented

in section 5, and Section 6 concludes.

2 Labor Markets in Transition

Bulgaria was under a communist leadership from the end of the World War II until 1989. However,

reforms towards a market-based economy did not start until the early 1990s, following the wave of

changes that occurred in Eastern Europe due to the collapse of the Eastern Bloc.4 The transition

period in Bulgaria lasted for more than a decade. By mid-2000s, Bulgaria no longer resembled

centrally-planned economy. In 2007, the negotiations for European Union membership were final-

ized and Bulgaria became a member-state. This marked an end to the transitional era in modern

Bulgarian economic history.

The Bulgarian labor market under communism can be characterized by numerous institutional

arrangements which resulted in non-market wage determination. The state owned nearly all pro-

ductive assets and worker compensation played no essential role in the allocation of resources

between agents. Instead, wages were set based on centralized standards by the managers of state-

owned firms whose primary objective was to adhere to the productive norms prescribed by the

production plan of the government (Ellman, 2014). In such an environment, wages do not reflect

the differences in productive characteristics across workers and the wage distribution was there-

fore artificially compressed. The reforms towards a market economy at the beginning of the 1990s

eliminated centralized wage setting by giving firms the authority over production, pricing, and

wage determination. In 1991, a new wage-setting system was put in place, which operated through

a tripartite commission with representatives from employers, the government, and the unions. Ac-

cording to this system, wage negotiations would taken place at the national, firm, and individual

level. By the end of the year, however, the agreement reached by the tripartite commission broke

down. The resulting wage setting process for the duration of the Bulgarian transition therefore

collapsed into firm-level collective bargaining.

4An exciting historical description of the process of transition to capitalism in Eastern Europe is given by Schleifer
and Treisman (2014).

4



3 Ethnic Turks in Bulgaria

The relations between ethnic Bulgarians and ethnic Turks can be traced back to the expansion

of the Ottoman Empire to the Balkans at the end of the 14th century when the territories of the

medieval Bulgarian state became parts of the empire. When Bulgarian state was reestablished as

an independent entity in 1878, many Turks decided to stay in the country. Nowadays, the ethnic

Turkish minority accounts for around 10% of the population.5

During the period of central planning in Bulgaria, the ethnic Turks faced several forced ex-

pulsions from Bulgaria as well as a name changing campaign in the winter of 1984-85. In the

1990s Bulgaria experienced a large share of the active labor force leaving the country, affecting the

composition of working-age Bulagarians and Turks.

The changes in Bulgarian labor market institutions are likely to have an impact on both the

overall wage structure, and labor market or occupational characteristics (which we shall call group-

specific factors). The expected widening of the wage structure following the wage decentralization

may have penalized ethnic Turkish workers relative to Bulgarians because the Turks occupied the

lower part of the distribution. The expected rise in the returns to education in transition may have

further penalized the Turks since they are on average less educated. The changes in the wage

structure and the liberalization of the labor market as a whole may also have affected the labor

market participation of the workers.

4 Data and Descriptive Statistics

The paper explores the dynamics of the ethnic earnings differential in Bulgaria using four cross-

sectional household surveys: 1986 (pre-transition, communist era), 1993 (early transition years),

2003 (late transition years), and 2007 (post-transition). The analysis is performed on the sub-

sample of employed workers.6 Agricultural and self-employed workers are included in the anal-

ysis, while workers less than 17 at the date of the interview are excluded. Moreover, since the

study explores the earnings gap between ethnic Bulgarians and ethnic Turks, all non-Turk and

non-Bulgarian workers are eliminated from the sample.

The 1986 cross-sectional dataset is the Town and Village Survey (TVC) which was conducted

by the Institute of Sociology of the Bulgarian Academy of Sciences in Sofia, Bulgaria. It was

5The 1992 Census reveals that 9.7% of the population is ethnic Turks.
6The sub-sample of the unemployed workers and those not in the labor force are used only in Section 5.4.
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carried out in conjunction with the national census conducted in the winter of 1985. The sample is

therefore random and representative for the entire population. It contains 10,333 observations, of

which 5,592 (54.12%) are women, and 918 (8.89%) are ethnic Turks. After removing individuals

below 17 years old, those in pension and those with missing variables, the sample of wage earners

reduces to 6,030 observations, of which 3,036 (50.35%) are women, and 548 (9.09%) are ethnic

Turks.

The 1993 survey, Social Stratification in Eastern Europe after 1989: General Population Survey

(SSEE) was collected in the summer of 1993 by researchers from the University of California – Los

Angeles (UCLA) in collaboration with the Bulgarian National Statistical Institute (NSI). The SSEE

survey in Bulgaria was conducted using a two-stage cluster sample technique with stratification by

district, municipality, and size of voting section.7 The sample contains 4,919 fully completed

interviews, 2,543 (51.70%) of which are women, and 491 (9.98%) are ethnic Turks. The sub-

sample of non-pension wage-earners above 16, who provide information on wages, education,

age, gender, urban/rural dwelling, and ethnic background, consists of 2,298 observations, of which

1,090 (47.43%) are women, and 209 (9.09%) are ethnic Turks.

The final two cross-sectional datasets are the 2001 and 2007 Bulgarian Living Standards Mea-

surement Studies (LSMS) which were nationally-representative surveys collected by Gallup Inter-

national under the supervision of the World Bank. The 2001 survey sample was drawn from the

pre-census listing of the 2001 Population Census and has information on 2,500 households and

133 oversampled households from Roma origin. When the Roma over sampled individuals are

excluded, the sample consists of 7,099 individuals, of which 3,690 (52%) are women, and 638

(8.99%) are ethnic Turks. The sub-sample of the wage earners has 1,928 observations, of which

927 (48.08%) are women, and 109 (5.65%) are ethnic Turks. The 2007 sample, on the other hand,

was drawn from voter listings validated by the General Directorate Civil Registration and Admin-

istrative Servicing (CRAS) primarily for the presidential elections held in October 2006. It has

information on 4,300 households and 12,212 individuals, of which 5,869 (51.94%) are women and

1,297 (10.62%) are ethnic Turks. In the collapsed sample of wage-earning, working-age Bulgari-

ans and Turks, there are 3,914 individuals, of which 1,688 (43.13%) are women and 380 (9.71%)

are ethnic Turks.

The descriptive statistics of the variables in the sample of the wage earners of the four cross-

7This is a mixed sampling procedure that combines advantages of stratified and of cluster sampling.
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sectional datasets are presented in Table 1 for both males and females, Table 2 for males, and Table

3 for females.8 Education between the two ethnic groups in the full sample is unequal in all years.

In 1986 the difference in years in schooling is over 38% (10.6 years versus over 7.7 years). In

consequent years, the ethnic Bulgarians achieved higher levels of education, which is true also for

the ethnic Turks until 2001. The relative educational standing of the Turks is similar in magnitude

in the next two available datasets – the difference in years of schooling is 37% (11.8 years versus

8.6 years) in 1993 and 36% (12.4 years versus 9.1 years) in 2001. In 2007, however, the difference

in years of schooling jumps to 74%. If we look at the average years of education by gender, things

change. The ethnic difference in years of schooling between Bulgarian and Turkish men is around

33% in favor of Bulgarians in 1986 and 1993. By 2001, this difference increases to 40% and by

2007 to 64%. For women, on the other hand, the schooling difference is 44% in 1986, 42% in

1993, decreases to 29% in 2001, but jumps to 91% in 2007. While there is no clear evidence for

the source of the decrease in years of schooling for ethnic Turks in 2007, it is plausibly related to

the increase in years of experience during the same time period.

In all years there is a systematic difference in the residential occupation of the Bulgarian work-

ers and their Turkish counterparts. There were generally fewer Bulgarians than Turks in rural areas,

and although the share of ethnic Bulgarians and ethnic Turks living in rural areas declined during

the transition years, the share continued to drop for Bulgarians in the late 2000s while the share

increased for ethnic Turks in this period. The decline in rural residence is particularly impressive

in the case of the ethnic Turkish women in 2001, from which only 42.5% lived in rural areas, a

drop from 69% in 1993.

5 Empirical Analysis

5.1 Ethnic Inequality

The purpose of the study is to shed some light on the evolution of the ethnic earnings differentials

between Bulgarians and Turks in Bulgaria. In this section we shall explore first the raw ethnic

earnings gap, which we will then compare with the adjusted earnings gaps that are corrected for

labor market characteristics.

The unadjusted level of ethnic inequality in terms of log earnings differentials between the two

8Earnings used in the analysis are constructed as the previous-month’s wages, which are not adjusted for hours of
work which are only available in the 1993 and 2001 datasets.
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ethnic groups is presented graphically in Figure 1. During the pre-transition era, ethnic inequality

was realtively low (0.163 in terms of log earnings difference) and similar for males and females.

The raw ethnic earnings gap then increased from 0.163 in 1986 to 0.311 in 1993.9 This result

is consistent with previous evidence by Giddings (2002b),Giddings (2003). This jump of over

90% represents the effect of the initial market-oriented reforms in the early 1990s. The increasing

ethnic inequality in the early years of transition is present in both the sub-samples of men and

women but is more pronounced for men (from 0.171 to 0.364 for men, and from 0.164 to 0.271 for

women). Figure 1 also reveals that ethnic inequality for the whole sample declined at a slow rate

from the early 1990s to the late 2000s (0.311 to 0.288 to 0.259). However, this overall stabilization

of ethnic inequality in the course of marketization conceals the divergence in ethnic earnings gaps

for working men and working women. In the course of transition, male ethnic inequality further

increased (from 0.364 in 1997 to 0.456 in 2001) while female ethnic inequality decreased from

0.271 in 1993 to 0.098 in 2001). In the post-transition period however, the picture reversed. The

ethnic inequality among working men significantly decreased (from 0.456 to 0.234), while the

ethnic inequality among working women increased by a substantial amount (from 0.098 to 0.405).

This fact presents an interesting observation on the dynamics of the ethnic earnings differentials

based on gender. At first glance, the earnings gap did not change much beyond an initial transitional

jump but when ethnic inequality is conditioned on gender, hidden dynamics emerge. Changes in

earnings of the two major ethnic groups in the Bulgarian labor market thus seem to be related to

gender, perhaps through differing trends in labor market characteristics, participation and returns.

Figure 1: Ethnic Inequality for Males+Females, Males, and Females (1986-2007)

A look at the unadjusted ethnic earnings gap at different percentiles of income can shed some
9Detailed results for the size of the ethnic earnings differentials for the whole sample, for males only, and females

only, are presented in the Appendix.
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light on the source of the changes in the differentials. Figure 2 presents the case for the full

sample of men and women. The initial increase of ethnic inequality from 1986 to 1993 came from

the upper part of the income distribution. In subsequent years, however, the pattern is reversed;

ethnic inequality was generated mostly at the bottom of the income distribution (see years 2001

and 2007). In the case of men (Figure 3), we observe a similar pattern. The increase in ethnic

inequality was initially generated from the upper part of the distribution, but subsequently came

predominantly from the bottom. This suggests that, apart from the initial rise in ethnic inequality

at the top of the distribution, male ethnic inequality coming from the bottom of the distribution

intensified, leading to a higher level of male ethnic gap in the later part of the transition. This

pattern of high inequality at the bottom half of the distribution remained consistent until the post-

transition era, despite subsequent reductions in male ethnic inequality across all percentiles of the

distribution. In the case of women, figure 4 suggests that ethnic inequality increased substantially

during the early stages of the transition across the whole distribution. In the late-transition period,

the gap remained unchanged for the 40th-60th percentiles, but fell substatially at the tails of the

distribution (at the 20th and 80th percentiles), explaining the observed drop in the overall ethnic

earnings gap of women in the early 2000s (Figure 1). Such a pattern of high income gaps in the

middle of the distribution carries over to the post-transition era, despite having increased ethnic

inequality across the whole female distribution.

Figure 2: Log Ethnic Earnings Gaps for Males+Females by Percentiles

12



Figure 3: Log Ethnic Earnings Gaps for Males by Percentiles

Figure 4: Log Ethnic Earnings Gaps for Females by Percentiles

So far we have only looked at the raw ethnic earnings gaps without adjusting for other individual-

specific factors, such as education, work experience and location, that may have an influence indi-

vidual wages. Looking at the conditional log ethnic earnings gaps, controlling for these observable

individual factors may also reveal interesting patterns in ethnic inequality. Table 4 reports the esti-

mated coefficients of simple OLS regressions on the earnings equations for the years 1986, 1993,

2001, and 2007. The variables of interest are the dummies for being Turkish or female and their

interaction. The controls include years of schooling, years of potential experience and its square,

as well as a dummy for rural occupation. These controls were chosen to reflect the individual

worker characteristics that may also have an influence on wage.

13



Table 4: Earnings Equations for 1986, 1993, 2001 and 2007

Dependent Variable: Log Earnings

1986 1993 2001 2007

Turk -0.059∗∗ -0.18∗∗∗ -0.26∗∗∗ 0.031
(0.019) (0.049) (0.066) (0.035)

Female -0.29∗∗∗ -0.27∗∗∗ -0.33∗∗∗ -0.30∗∗∗

(0.0080) (0.022) (0.024) (0.017)
Turk*Female 0.042 0.13 0.34∗∗ -0.11∗

(0.026) (0.072) (0.10) (0.056)
Years of Schooling 0.032∗∗∗ 0.050∗∗∗ 0.046∗∗∗ 0.036∗∗∗

(0.0015) (0.0041) (0.0046) (0.0023)
Experience (years) 0.025∗∗∗ 0.028∗∗∗ 0.026∗∗∗ 0.019∗∗∗

(0.0013) (0.0036) (0.0042) (0.0023)
Experience Squared -0.00040∗∗∗ -0.00064∗∗∗ -0.00053∗∗∗ -0.00042∗∗∗

(0.000028) (0.000075) (0.000095) (0.000049)
Rural -0.049∗∗∗ -0.074∗∗ -0.093∗∗ -0.16∗∗∗

(0.0088) (0.026) (0.031) (0.021)
Constant 4.83∗∗∗ 6.98∗∗∗ 4.47∗∗∗ 5.42∗∗∗

(0.024) (0.067) (0.076) (0.040)

R-Squared 0.306 0.201 0.159 0.203
N 6030 2298 1928 3914
Joint test for Turk & Turk*Female (p-val) .00613 .00083 .00024 .13334

*** denotes 1% significance level, ** 5% significance level, and * 10% significance level.

Table 4 suggests that, at least for 1986, 1993 and 2001, the male Turkish minority had lower

wages compared to Bulgarians with the same level of education, experience and location, as seen

from the negative and significant coefficient of the variable Turk.10 These estimates, when the sign

is reversed, are the adjusted ethnic earnings gap of men, conditional on labor market characteristics.

The adjusted male ethnic earnings gap increases monotonically in the course of the transition (from

0.059 in 1986 to 0.18 in 1993, and to 0.26 in 2001) but disappears in the post-transition era. The

conditional ethnic earning gap for females is the sum of the coefficients of Turk and Turk*Female,

with reversed signs.11 In 1986, the female ethnic gap is 0.017 in favor of Bulgarians, then it

increases to 0.05 in 1993, and then it goes down to -0.08 in 2001 (that is, Turkish working females

are better off than Bulgarians working females). This pattern is consistent with the behavior of

10 This aligns with the findings of Pirani et al. (1992) and Lindley (2002).
11The p-value for the test of joint significance of the variables Turk and Turk*Female are provided at the bottom of

each regression.
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the unadjusted ethnic inequality in Figure 2. The female earnings gap however, disappears in

200712. This suggests that the high unadjusted female earnings gap observed in Figure 2 in the

post-transition years could be driven by observed labor market factors that are controlled for in the

regression, such as years of schooling, experience or rural location.

At this point it is instructive to explore what drives these dynamics in the unadusted and ad-

justed ethnic earnings gap. Two possible sources of the observed changes in ethnic inequality are

exogenous changes in personal characteristics (group-specific factors) and changes in the wage

distribution (wage-structure factors). Changes in ethnic inequality may also arise due to entry or

exit from the labor market. Such movements in labor participation can alter the observed char-

acteristics of workers and the overall wage distribution. This argument gives rise to two distinct

questions about the evolution of the ethnic earnings gap in Bulgaria. First, what changes in the

wage structure and in personal characteristics lead to the observed ethnic earnings differentials dy-

namics during transition? Second, how do changes in labor participation decisions of individuals

influence the dynamics of the ethnic earnings differentials? The succeeding sections attempt to

answer these two questions.

5.2 Wage Structure

The overall wage structure in the economy can affect ethnic earnings differentials (Blau and Kahn

(1992),Blau and Kahn (1996),Blau and Kahn (1997)andBlau and Kahn (2000)). Such wage struc-

ture factors may be related to the way different characteristics are rewarded or to the changes in the

overall level of inequality in the economy. The position of median and mean Turk in the Bulgarian

distribution in the years under consideration is presented in Tables 5-7. This measure indicates the

percentile rank in the Bulgarian distribution that is associated with the mean (median) income of

a Turkish worker, and is therefore not contaminated by the changes of the Bulgarian wage distri-

bution. A rise in the position of the mean or median Turk may reflect relative improvements in

Turk-measured labor skills and/or declines in the unexplained ethnic gap. In the case of the whole

sample (Males+Females), the mean Turk fell at start of the transition (from 36th to 33th centile)

but climbed back somewhat in the later years (from 33th to 37th to 34th centile). The overall

decline of the median Turk’s position was larger and it kept its magnitude after transition (29th

centile in 1986 to 22th centile in 2007). The forces behind the fall of the mean, and especially the

12Turk and Turk*Female are jointly insignificant in the 2007 dataset
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median Turk in 2007 can be traced by looking at the sub-samples of women and men. The median

Turkish man fell only slightly in transition (from 27th to 25th centile) and kept his position un-

til post-transition (24th centile), while the median Turkish woman improved slightly in transition

(from 27th to 28th centile) but then fell to the 14th centile in post-transition. When it comes to the

position of the means, the average Turkish male fell from 34th in 1986 to 31th in 1993 and 2001,

and bounced back to 36th centile in 2007. The average Turkish female climbed from 34th in 1993

to 38th in 2001, but subsequently went back to the 23th centile. Tables 5-7 shows that the median

Turk lost some economic ground, while the mean Turk’s position was more stable. The declining

position of the median Turk over the period came predominantly from the declining relative stand-

ing of Turkish women. These two facts indicate some intense inequality and female labor force

participation dynamics in Bulgaria over time.

Table 5: Centile Position of Mean and Median Turk in the Bulgarian Wage Distribution (in %,
Males+Females)

Year Centile Position in Bulgarian Distribution:
Mean Turk Median Turk

1986 36 29
1993 33 23
2001 37 26
2007 34 22

Table 6: Centile Position of Mean and Median Turk in the Bulgarian Wage Distribution (in %,
Males)

Year Centile Position in Bulgarian Distribution:
Mean Turk Median Turk

1986 34 27
1993 31 25
2001 32 25
2007 36 24
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Table 7: Centile Position of Mean and Median Turk in the Bulgarian Wage Distribution (in %,
Females)

Year Centile Position in Bulgarian Distribution:
Mean Turk Median Turk

1986 34 27
1993 34 28
2001 38 28
2007 23 14

Table 8 presents inequality measures for the wage distribution by sub-samples. The 90-10 per-

centile log earnings differential measures of overall earnings dispersion, while the 50-10 percentile

log differential and the 90-50 percentile log differential measure the changes in earnings dispersion

that occurred predominantly in the lower or upper part of the distribution, respectively.

The overall earnings inequality in Bulgaria rose from 0.84 in 1986 to 1.29 in 1993, then de-

creased back to 1.26 in 2001 and continued its rise to 1.33 in 2007. The overall widening of the

wage structure in the two decades under inspection comes as a consequence of rising inequality

among all demographic groups. An additional factor that generated inequality in this case is the

rising dispersion at the bottom of the female Turkish distribution. The most pronounced increase

in inequality is observed within the group of Bulgarian women and the group of Turks. The rise

in inequality among Bulgarian women comes from both the bottom an the top of the distribution.

The log 90-50 and 50-10 measures increase at a similar pace for this group. In particular, the 90-50

log ratio increases from 0.40 in 1986 to 0.85 in 2007, while the 50-10 log ratio goes up from 0.43

to 0.84. The rise in inequality among ethnic Turks comes also from both parts of the distribution.

5.3 Decomposition of the Changes in the Ethnic Earnings Gap

Earnings differentials between two ethnic groups can occur because of differences in human capital

or occupational characteristics, which we refer to as group-specific factors. In addition, changes in

the wage structure can also affect earnings differentials. Such wage structure factors may be related

to the way different characteristics are rewarded or to changes in the overall level of inequality in

the economy. We utilize the well-known Juhn et al. (1991) decomposition which improves on

other similar methods in its ability to decompose the residual of the wage functions. Suppose the
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estimated earnings equation for an ethnic Bulgarian worker i at time t is

Y b
it = Xb

itβt + ubit

where Y b
it is the log monthly earnings,Xb

it is a vector containing the observable characteristics of an

individual ethnic Bulgarian worker, βt represents the estimated coefficients on the characteristics

in year t, and ubit is the residual, that is, the difference between the fitted and the actual values of the

dependent variable. Denote the standard deviation of the residual of the ethnic Bulgarian earnings

function in year t as

σbt =

 nb∑
i=1

(
ubit
)2 −

 nb∑
i=1

ubit

21/2

,

where the sample size of Bulgarian workers is nb. Then θbit =
ubit
σb
t

is the “standardized” residual

of the ethnic Bulgarian regression with mean 0 and variance 1. θbit is the percentile the individual

occupies in the residual distribution, and changes in the spread of the residual distribution (σbt )

reflect changes in within-group inequality for Bulgarians.

The average earnings of Bulgarian workers at time t can be calculated as

Y b
t =

1

nb

nb∑
i=1

Y b
it =

 1

nb

nb∑
i=1

Xb
it


︸ ︷︷ ︸

Xb
t

βt + σbt
1

nb

nb∑
i=1

θbit︸ ︷︷ ︸
θbt≡0

.

Using the estimates βt, we can recover the implied Turkish worker j residual at time t (ukjt) in the

following way:

Y k
jt = Xk

jtβt + ukjt,

where Y k
jt is the log monthly earnings of the j-th Turkish worker, and Xk

jt are the observable

characteristics. The “standardized” residual is θkit =
ukit
σb
t

. It represents the position of the Turkish

worker j residual in the Bulgarian residual distribution. Then, the average earnings of Turkish

workers at time t can be represented as

Y k
t = Xk

t βt + σbtθ
k
t ,

and the actual earnings differential between ethnic Bulgarians and ethnic Turks at time t is

∆Yt = Y b
t − Y k

t = (Xb
t −Xk

t )︸ ︷︷ ︸
∆Xt

βt + σbt (θ
b
t − θkt )︸ ︷︷ ︸

∆θt

.
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Using this formulation, the earnings difference between year t and year s can be written as

∆Ys −∆Yt = (∆Xs −∆Xt)βt + ∆Xs(βs − βt) + (∆θs −∆θt)σ
b
t + ∆θs(σ

b
s − σbt ). (1)

The first term on the right-hand side of equation (1) is known as the “Observed Xs” effect,

which reflects changes in the earnings differential due to changes in the measured characteristics

(such as schooling and experience). The second term (the “Observed Prices” effect) signifies

changes due to changes in the prices paid to ethnic Bulgarians for those measured characteris-

tics. The third term, the “Unobserved Characteristics” effect, also known as the “Gap” effect,

represents contribution of changes in the relative position of ethnic Turks in the ethnic Bulgarian

residual wage distribution. Turks will move up in the distribution if their market skills improve

or discrimination against them declines. The fourth term (the “Unobserved Prices” effect) mea-

sures changes in the earnings gap due to the widening (narrowing) of the ethnic Bulgarian earnings

residual distribution, holding constant the gap in the unmeasured skills. In other words, this term

accounts for the widening of the ethnic Bulgarian earnings distribution, holding constant the mean

ethnic Turk ranking in the Bulgarian distribution.

The results from the Juhn et al. (1991) decomposition are presented in Tables 9a-9c. The

observable characteristics used in the Bulgarian regression are years of schooling, years of potential

experience, years of potential experience squared, a dummy variable for urban/rural occupation,

and a dummy variable for gender in the estimation for the whole sample (Males+Females). These

variables are chosen because they reflect the basic personal characteristics of workers.

Positive numbers in Tables 9a-9c indicate factors that increase the ethnic earnings gap, while

negative numbers indicate factors that reduce the ethnic earnings gap. In the case of the whole

sample (Males+Females) the change in the ethnic earnings gap between 1986 and 1993 is 0.148,

and is due mainly to the changing wage structure which worked against the ethnic Turks (Column

2+4). Despite the fact that changes in experience, schooling and other observable characteristics

reduced the gap slightly (Column 1), changes in the returns to these factors (Column 2) counter-

acted this effect. In the second period, 1993-2001, the level of the ethnic gap fell slightly due to the

changes in the group-specific labor market factors (Column 1+3). Observable characterstics im-

proved (Column 1) complemented by the more favorable returns to these characteristics (Column

2) driven mostly by the men, as well as the improving position of Turks in the Bulgarian wage dis-

tribution (Column 3) driven mostly by the women. All three factors moved in favor of the Turks,

thereby dominating the effect of the widening Bulgarian residual earnings distribution (Column
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4). In the third period, 2001-2007, the ethnic inequality continued to go down, despite the adverse

change in observed labor market factors (Column 1) for both men and women. What contributed

to the lower change in the gap were the enhanced labor market factors (Column 2) primarily for

women, the improving relative position of Turks, particularly male Turks, in the Bulgarian distri-

bution (Column 3), as well as the general narrowing of the Bulgarian residual wage distribution

(Column 4).

The sub-samples of men and women show a different pattern for the evolution of the ethnic

earnings gap. The gap increased for men in the period 1993-2001 despite the small positive ef-

fect of the changes in the prices that the labor market attached to observed skills for male Turks

(Column 2). The factor that contributed most to the gap was the “Unobserved prices” caused by

the widening of the residual wage distribution of Bulgarians (Column 4). The male gap, however,

decreased substantially between 2001-2007, mainly from the unobserved labor market character-

istics (Column 4). The female ethnic earnings gap, on the other hand, reduce in the early transition

period to levels even lower than the pre-transition values. This significant improvement came pre-

dominantly from Turkish women climbing up in the residual Bulgarian female wage distribution

(Column 3).13 This remarkable improvement in the position of the Turkish female in the female

Bulgarian wage distribution suggests that either Turkish women were subject to less discrimination

than before, or that their unobserved market skills improved during the period. The improvement in

unobserved market skills of Turkish women may have occurred due to reduction of labor participa-

tion at the bottom of the distribution which improves the average status of Turkish working women

relative to Bulgarian female workers. Post-transition however, the gap went back up, caused pri-

marily by the deterioration in labor market factors (Columns 1+3). This deterioration might also

have to do with ethnic Turks at the bottom of the distribution returning to the labor market once

the economic transition was complete.

5.4 Changes in Labor Force Participation and Corrected Differentials

The results of the decomposition in the previous section suggests that the stable levels of the overall

ethnic earnings gap in transition (1993-2001) are due to the widening wage distribution at the

bottom for the male Turks and the improved position of the female Turks in terms of valuation of

their observed and unobserved labor market characteristics. A factor that may possibly contribute

13In this period Turkish women also exhibit improved levels of their personal characteristics (Xs) which slightly
narrows the gap (-0.01). This improvement is mainly due to years of schooling.
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to these changes is movements in the labor force participation rates for different demographic

categories. For instance, an increase in participation of male Turks at the lower half of the wage

distribution could account for the observed higher inequality at the bottom of the Turkish male

wage distribution. Alternatively, a drop in participation of females at the bottom of the wage

distribution could account for the improved status of the average Turkish female in 2003.

Table 10 presents participation rates for different demographic categories by ethnicity and gen-

der in 1993, 2001 and 2007. The 1986 Town and Village Survey is excluded because labor partic-

ipation under communism was obligatory, resulting in reported rates of 100%.

Table 10: Participation Rates for 1993, 2001 and 2007 by Ethnicity and Gender

Participation
1993 2001 2007

All 0.658 0.599 0.715
(0.008) (0.009) (0.006)

Males 0.644 0.604 0.749
(0.011) (0.012) (0.008)

Females 0.675 0.594 0.675
(0.012) (0.012) (0.009)

Bulgarians 0.672 0.630 0.735
(0.008) (0.009) (0.006)

Turks 0.549 0.329 0.574
(0.026) (0.026) (0.019)

Male Bulgarians 0.650 0.629 0.760
(0.012) (0.013) (0.008)

Female Bulgarians 0.591 0.392 0.674
(0.034) (0.037) (0.024)

Male Turks 0.697 0.631 0.705
(0.012) (0.013) (0.010)

Female Turks 0.497 0.258 0.440
(0.038) (0.035) (0.030)

Overall labor force participation declined between 1993 and 2001 (0.66 to 0.60) and increased

again in 2007 (to 0.72). Participation rates for males and females follow a similart trend during this

period. Turks have consistently lower rates than Bulgarians across all years. Although the decrease

in participation rates were larger in women compared to that of men for both ethnic groups, the

substantial drop in Turks participation in 2001 is particularly notable, which is driven by the large

reduction in female Turkish participation during this period. This could explain the significantly

lower unadjusted and adjusted earnings gaps in 2001 that we observed in Section 5.1.
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Table 11 presents regression results from a linear probability model (LPM) and a probit model

on labor force participation, using as regressors the dummies for ethnicity and gender (and their

interaction), marital status, number of children in the household, schooling, experience, rural oc-

cupation. We also include variables for residual household income (total household income net of

labor earnings) and its interactions with gender and ethnicity.

Table 11: Participation Equations for 1993, 2001 and 2007

1993 2001 2007

LPM Probit LPM Probit LPM Probit

Turk -0.051 -0.16 -0.086∗ -0.22 0.026 0.071
(0.037) (0.11) (0.040) (0.11) (0.025) (0.086)

Female -0.39∗ -1.27∗ -0.061 -0.17 -0.084 -0.28
(0.19) (0.58) (0.092) (0.27) (0.076) (0.27)

Turk*Female -0.36 -1.18 -0.68∗∗∗ -2.44∗∗∗ -0.37∗ -0.81
(0.42) (1.21) (0.20) (0.71) (0.18) (0.61)

Years of Schooling 0.011∗∗∗ 0.035∗∗∗ 0.034∗∗∗ 0.098∗∗∗ 0.022∗∗∗ 0.071∗∗∗

(0.0031) (0.0097) (0.0034) (0.0100) (0.0016) (0.0057)
Experience (years) 0.035∗∗∗ 0.10∗∗∗ 0.018∗∗∗ 0.048∗∗∗ 0.026∗∗∗ 0.081∗∗∗

(0.0026) (0.0080) (0.0030) (0.0085) (0.0017) (0.0057)
Experience Squared -0.00078∗∗∗ -0.0022∗∗∗ -0.00030∗∗∗ -0.00082∗∗∗ -0.00040∗∗∗ -0.0012∗∗∗

(0.000049) (0.00015) (0.000067) (0.00019) (0.000034) (0.00012)
Rural 0.0039 0.0067 -0.11∗∗∗ -0.30∗∗∗ -0.063∗∗∗ -0.24∗∗∗

(0.019) (0.059) (0.020) (0.057) (0.015) (0.052)
Log Res Household Income -0.13∗∗∗ -0.39∗∗∗ -0.045∗∗∗ -0.13∗∗∗ 0.0055 0.040

(0.015) (0.047) (0.011) (0.030) (0.0077) (0.028)
Female*Log Res Household Income 0.047∗ 0.15∗ 0.011 0.028 0.0012 -0.0012

(0.023) (0.072) (0.016) (0.047) (0.012) (0.043)
Turk*Female*Log Res Household Income 0.030 0.11 0.11∗∗ 0.40∗∗ 0.033 0.065

(0.053) (0.15) (0.037) (0.13) (0.029) (0.096)
Married 0.11∗∗∗ 0.30∗∗∗ 0.072∗∗ 0.20∗∗ 0.069∗∗∗ 0.24∗∗∗

(0.025) (0.073) (0.023) (0.066) (0.016) (0.056)
Children 0.0022 0.0048 -0.020 -0.055 -0.019∗ -0.075∗

(0.0099) (0.030) (0.011) (0.032) (0.0085) (0.031)
Constant 1.19∗∗∗ 2.17∗∗∗ 0.25∗∗∗ -0.70∗∗ 0.18∗∗ -1.20∗∗∗

(0.13) (0.40) (0.077) (0.22) (0.055) (0.20)

R-Squared 0.156 0.121 0.178
Pseudo R-Squared 0.124 0.094 0.155
N 3105 3105 3077 3077 5056 5056
Joint test for Turk & Turk*Female (p-val) .23803 .19381 .00006 .00015 .09678 .33439

*** denotes 1% significance level, ** 5% significance level, and * 10% significance level.

In 1993, the coefficient of the Turk dummy and the interaction term Turk*Female are insignif-

icant in both specifications. Therefore, at the start of the transition there is no clear difference

between the participation of Turks and the Bulgarians. However, the results show that under both

specifications there is a significant reduction in the participation rates for Turkish women in 2001.

This can be seen from the negative and jointly significant coefficients of Turk and Turk*Female.
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Towards the later part of the Bulgarian transition, in the late 2000s, there does not appear to be

a statistically significant difference in participation rates between ethnic Bulgarians and ethnic

Turks.

Another interesting observation is the differential responsiveness to residual household income

across gender and ethnicity groups. From the point estimates of the variables Log Res Household

Income and its intereaction with Female, it appears that in 1993, females were less responsive

than men in increasing participation when income falls. Indeed in 2001, the sum of the significant

coefficients on residual income and its interaction with female Turks suggest that there was a small

positive income effect for Turkish females. Given the declining status of Turkish males in 2001

which would have affected residual income of females, this positive income effects may have

contributed to the decline of the Turkish female labor force participation during this period.

Using the probit estimated participation equations in Table 11, conduct a sample selection

correction of the earnings equation estimations using the two-step Heckman (1979) procedure.

The uncorrected and corrected conditional ethnic earnings gaps are presented in Table 12.

Table 12: Corrected Earnings Equations for 1993, 2001 and 2007

Uncorrected Corrected

1993 2001 2007 1993 2001 2007

Turk -0.181∗∗∗ -0.259∗∗∗ 0.0311 -0.212∗∗∗ -0.303∗∗∗ 0.0226
(0.049) (0.066) (0.035) (0.055) (0.071) (0.036)

Female -0.269∗∗∗ -0.326∗∗∗ -0.304∗∗∗ -0.284∗∗∗ -0.321∗∗∗ -0.290∗∗∗

(0.022) (0.024) (0.017) (0.025) (0.026) (0.022)
Turk*Female 0.132∗ 0.344∗∗∗ -0.111∗∗ 0.0784 0.304∗∗∗ -0.0901

(0.072) (0.10) (0.056) (0.083) (0.11) (0.066)
Years of Schooling 0.0496∗∗∗ 0.0460∗∗∗ 0.0355∗∗∗ 0.0550∗∗∗ 0.0586∗∗∗ 0.0341∗∗∗

(0.0041) (0.0046) (0.0023) (0.0047) (0.0089) (0.0048)
Experience (years) 0.0282∗∗∗ 0.0259∗∗∗ 0.0188∗∗∗ 0.0516∗∗∗ 0.0339∗∗∗ 0.0154∗∗∗

(0.0036) (0.0042) (0.0023) (0.0069) (0.0065) (0.0059)
Experience Squared -0.000643∗∗∗ -0.000529∗∗∗ -0.000417∗∗∗ -0.00114∗∗∗ -0.000653∗∗∗ -0.000362∗∗∗

(0.000075) (0.000095) (0.000049) (0.00015) (0.00013) (0.000097)
Rural -0.0736∗∗∗ -0.0934∗∗∗ -0.164∗∗∗ -0.0551∗ -0.137∗∗∗ -0.150∗∗∗

(0.026) (0.031) (0.021) (0.029) (0.040) (0.025)
Mills λ 0.336∗∗∗ 0.237∗ -0.0704

(0.084) (0.14) (0.13)

R-Squared 0.201 0.159 0.203
Observations 2298 1928 3914 3105 3077 5056
No. of censored observations 1119 1257 1328
Joint test for Turk & Turk*Female (p-val) .00083 .00024 .13334 .00017 .00009 .39553

*** denotes 1% significance level, ** 5% significance level, and * 10% significance level.

The coefficients of the Mills ratio λ are significant in both 1993 and 2001, but not in 2007.

Therefore, a selection into labor participation is very likely during the transition period, but selec-
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tion diminishes post-transition. The positive signs of the λ-coefficients suggest that the error terms

in the selection equation and the primary earnings equations are positively correlated. The unob-

served factors contributing to participation would therefore associated with higher earnings. Given

the dramatic reduction in participation of the Turks in 1993 and 2001, the correction procedure is

likely to magnify the conditional ethnic earnings differentials. Indeed, the corrected conditional

ethnic earnings differentials seem to be larger than the uncorrected. However, these increases are

not so large. In the case of males, the ethnic earnings differentials between Bulgarians and Turks

rose by 3 percentage points in 1993 and 4 percentage points in 2001 after the correction. Since

Turk and Turk*Female are still jointly significant for the years 1993 and 2001 after the correction,

the pattern in the corrected female ethnic earnings gap follows a downward trend which is in line

with the results from Table 4: from an ethnic earnings differential of 0.13 in the early years transi-

tion years, to an almost negligible (but statistically significant) value of -0.001 in the late transition

years and then to zero after the transition.

6 Conclusions

The unadjusted ethnic earnings differentials in Bulgaria almost doubled after the end of commu-

nism from 0.163 in 1986 to 0.311 in 1993. It plateaued towards the end of the transitional period

when market forces became dominant. The dynamics of ethnic inequality adjusted for observable

characteristics were similar, except in the post-transition period when the adjusted ethnic inequal-

ity disappeared. It appears that this was caused by better observable characteristics of working

Turkish women. The large reductions in labor participation of female Turks seem to only partially

account for these better characteristics.

26



References

Alesina, Alberto, Stelios Michalopoulos, and Elias Papaioannou, “Ethnic Inequality,” Journal

of Political Economy, 2016, 124 (2), 428–488. 1

Andrén, Daniela and Thomas Andrén, “Gender and Occupational Wage Gaps in Romania: from

Planned Equality to Market Inequality?,” IZA Journal of European Labor Studies, 2015, 4 (1),

1–27. 2

Blau, Francine D and Lawrence M Kahn, “The Gender Earnings Gap: Learning from Interna-

tional Comparisons,” The American Economic Review, 1992, 82 (2), 533–538. 5.2

and , “Wage Structure and Gender Earnings Differentials: an International Comparison,”

Economica, 1996, 63 (250), S29–S62. 5.2

and , “Swimming Upstream: Trends in the Gender Wage Differential in the 1980s,” Journal

of Labor Economics, 1997, 15 (1), 1–42. 5.2

and , “Gender Differences in Pay,” Technical Report, National bureau of economic research,

No 7732 2000. 5.2

Brainerd, Elizabeth, “Women in Transition: Changes in Gender Wage Differentials in Eastern

Europe and the Former Soviet Union,” Industrial & Labor Relations Review, 2000, 54 (1), 138–

162. 2

Chua, Amy, World on Fire: How Exporting Free Market Democracy Breeds Ethnic Hatred and

Global Instability, William Heinemann, London, UK, 2004. 1

Dev, Pritha, Blessing U. Mberu, and Roland Pongou, “Ethnic Inequality: Theory and Evidence

from Formal Education in Nigeria,” Economic Development and Cultural Change, 2016, 64 (4),

603–660. 1

Dong, Xiaoyuan and Liqin Zhang, “Economic Transition and Gender Differentials in Wages

and Productivity: Evidence from Chinese Manufacturing Enterprises,” Journal of Development

Economics, 2009, 88 (1), 144 – 156. 2

Ellman, Michael, Socialist Planning, Cambridge University Press, 2014. 2

27



Giddings, Lisa, “Has the Shift Toward Markets Hurt Ethnic Minorities? Changes in Ethnic Earn-

ings Differentials in Bulgaria’s Early Transition,” International Journal of Manpower, 2002b,

23 (1), 9–31. 1, 5.1

, “Continued Decline for Ethnic Minorities in the Transition?,” Economics of Transition, 2003,

11 (4), 621–648. 1, 5.1

Glinskaya, Elena and Thomas A Mroz, “The Gender Gap in Wages in Russia from 1992 to

1995,” Journal of Population Economics, 2000, 13 (2), 353–386. 2

Heckman, James Joseph, Statistical Models for Discrete Panel Data, Department of Economics

and Graduate School of Business, University of Chicago, 1979. 5.4

Hunt, Jennifer, “The Transition in East Germany: When is a Ten Point Fall in the Gender Wage

Gap Bad News?,” Technical Report, National Bureau of Economic Research, No.w6167 1997.

2

Jolliffe, Dean, “The Gender Wage Gap in Bulgaria: A Semiparametric Estimation of Discrimina-

tion,” Journal of Comparative Economics, 2002, 30 (2), 276–295. 2

Juhn, Chinhui, Kevin M Murphy, and Brooks Pierce, “Accounting for the Slowdown in Black-

White Wage Convergence,” in M. H. Kosters, ed., Workers and Their Wages: Changing Patterns

in the United States, AEI Press:Washington D.C., 1991, pp. 107–143. 1, 5.3, 5.3
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Appendix: Details on the Ethnic Earnings Gaps

Table 13: Changes in Log Ethnic Earnings (Males+Females)

Log of Bulgarian Earnings Log of Turk Earnings Ethnic Gap
1986 5.306 5.143 0.163

(0.005) (0.015)
1993 7.648 7.337 0.311

(0.012) (0.045)
2001 5.114 4.826 0.288

(0.013) (0.077)
2007 5.861 5.601 0.259

(0.009) (0.034)

Table 14: Changes in Log Ethnic Earnings (Males)

Log of Bulgarian Earnings Log of Turk Earnings Ethnic Gap
1986 5.453 5.282 0.171

(0.006) (0.020)
1993 7.750 7.386 0.364

(0.017) (0.057)
2001 5.260 4.805 0.456

(0.018) (0.113)
2007 5.977 5.743 0.234

(0.012) (0.043)

Table 15: Changes in Log Ethnic Earnings (Females)

Log of Bulgarian Earnings Log of Turk Earnings Ethnic Gap
1986 5.162 4.998 0.164

(0.006) (0.020)
1993 7.538 7.268 0.271

(0.014) (0.072)
2001 4.961 4.863 0.098

(0.016) (0.077)
2007 5.714 5.309 0.405

(0.011) (0.045)
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