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Abstract

This paper studies gender earnings inequality in ten Central and Eastern EU countries be-
fore (2007) and during the ongoing crisis (2009), using quantile regression methods. The
analysis reveals remarkable cross-country diversity in levels and patterns of the gender gap
along the earning distribution. We address then the role played by country-specific labour
market institutions in forming this variety. Labour market deregulation increases gender
inequality, particularly reinforcing the glass-ceiling effect. Higher union density and wage
coordination reduce the pay gap, with stronger equalizing effects again in the better-paid
jobs. Lastly, the crisis seems to further weaken the already poor role of institutions in the
low-pay sector.
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Keywords: earnings gender gap, institutions, quantile regression
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Labour Market Institutions, Crisis and Gender Earnings Gap in Eastern Europe

1 Introduction

The emphasis on economic and social equality was a hallmark of the socialist ideology.
Countries of Central and Eastern Europe (CEE) and the Soviet Union were actually able
to maintain remarkably equal distributions of income under central planning and were
often identified as the most equal countries in the world (Atkinson and Micklewright,
1992). Yet, remarkable forms of disparities in living standards — not associated to mone-
tary flows or property rights, and thus invisible to statistics — certainly existed and often
reflected the position of individuals in the political sphere (Milanovic, 1998). Inequality
between genders was flourishing despite the equality of men and women proclaimed as
one of the key ideological tenets of socialism, deeply rooted in the thinking of the
founding fathers and emphasized as a key achievement of overcoming capitalism which,
by nature, favoured women’s oppression (see, for example, Friedrich Engels in his 1884
book, The Origin of the Family, Private Property and the State). While the relatively
low employment and wage gaps were a fruit of labour market participation policies on
one side and generalised wage compression on the other, horizontal and vertical gender
segmentation penetrated all fields of social life (Jurajda, 2003 and 2005). The market-
oriented reforms undertaken over the last two decades allowed existing visible and hid-
den inequalities to develop, and new ones, associated to restructuring and vast structural
change, to unfold. In the 90s, distributional patterns in Central and Eastern Europe and
former-Soviet Union were evolving at a quite different pace, with inequalities reaching
(and in some cases stabilising at) diversified levels after twenty years of transition
(Aristei and Perugini, 2012). Particularly, visible gender disparities and their evolution

played a crucial role in the process.

This paper aims at: (i) providing comparative analyses of gender earnings inequali-
ties — over the actual pay distributions — in Central and Eastern European countries in
the context of the ongoing crisis; (ii) assessing the role labour market institutions play in
shaping the variety of the gender gaps. To these aims, we first provide a review of the
major relevant theoretical and empirical literature (section 2), which among all shows
that the most recent evidence on the countries of interest mainly dates back to the mid-

2000s and that comparative studies are scanty. We fill the research gap with an analysis
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covering all ten CEE members of the EU for 2007 and 2009. We explore the latest
available information (from EU-Silc) also in view of the effects produced by the out-
burst of the global crisis and the policy responses emerged (Glassner and Keune, 2012).
In section 3 we present the datasets used and some descriptive evidence. Section 4 ex-
plains the empirical methods, centred upon quantile regressions, which allow to investi-
gate the unexplained gender gap over the earnings distribution, and to signal for the
presence, which is of the particular interest, of sticky floors and/or glass ceiling effects.
Additionally, we examine explicitly the effects of three labour market institutional as-
pects (deregulation, union density and wage coordination) on earnings gap and we in-
vestigate if these effects are diversified for low, middle or top income recipients. Up to
our knowledge, it is the first time in the literature, when the quintile regression approach
is applied to a large sample of Eastern European countries in order to do so. A further
distinctive feature of our analysis is the consideration of self-employed earnings in addi-
tion to wages. Despite the empirical difficulties that this entails, we believe that the in-
clusion of this segment of employment into analysis provides important information for
the contexts, like those under scrutiny, in which self-employment (particularly in subsis-
tence agriculture and small trade sectors) traditionally represented the only alternative to
unemployment and to employment with very low wages (Earle et al., 1994). As the lit-
erature recommends, we control for potential self-selection bias in all model specifica-
tions. In section 5 we discuss results, which show: (a) a remarkable cross-country het-
erogeneity in gender gaps ranges and in their changes in response to the crisis, (b) a
strong variability of the gap size across the distributions, and (c) a significantly different
impact of the three institutional settings on the gender gaps across the earnings range.

Section 6 provides a summary of outcomes and concludes.
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2 A review of the relevant literature

Gender wage inequality studies in Central and Eastern Europe trace back to the end of
the communist regime times, when equality of men and women was proclaimed at gov-
ernmental level. Women received access to education, healthcare and political life, but
in return bared a triple burden of paid employment, unpaid housework, and so-
cial/political activities (called “pseudo emancipation” in La Font, 2001). Men dominat-
ed in top occupations and gender earnings gap existed in all communist countries, alt-

hough its size was restricted due to the low wage dispersion (Jurajda, 2003 and 2005).

The development of gender labour income differences (often measured in terms of gen-
der wage gap — GWG) in the first decade of transition was not homogeneous — although it
was generally decreasing until mid-1990s — across the CEE countries (Newell and Reilly,
2001; Brainerd, 2000). Regardless the improvement of female-male ratio of (monthly)
earnings, feminization of poverty was observed both due to segregation of women into
low-paid female dominated occupations and discrimination in local hiring practices
(Jurajda and Harmgart, 2007; Orazem and VVodopivec, 2000). During the communist times
legally established social entitlements, such as parental leave (gender neutral only since
recently) and employment return guarantee (see La Fonte, 2001, for Lithuania and Bulgar-
ia), augmented the costs associated with female labour force compared to men. GWG de-
composition studies of that period were attributing more than one third of the gap to the
gender segregation by occupation and industry in majority of transitional countries®; dif-
ferences in the quality of labour of the two genders, although not negligible, explained
only a relatively smaller portion of the gap (Jurajda, 2003 and 2005; Myslikova, 2012).

During the second decennium of transition, a wide range of GWG levels — from
0.067 in Lithuania to 0.313 in Slovakia in 2002 (Simon, 2012) — was documented, as
well as both improvement (for example in Hungary and Poland) and reversal (in Czech
Republic and Slovak Republic) of the gender wage equalization process. The harmoni-
zation of anti-discriminatory legislation across the countries candidates for the EU-

admission brought little change, as the process was not reinforced by practice (see

! Make note that the case of the Eastern Germany differed in many ways from other transitional countries, for example, in terms of
restructuring process and higher wages in predominantly female occupations in the beginning of transition (see among others,
Jurajda, 2005; Hunt, 2002; Jurajda and Harmgart, 2007).
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Jurajda, 2005, on Slovak Republic). However, the first signs of the improvement — in
terms of significant returns on women’s individual characteristics, such as education

and age — started to appear (see Simon, 2012, on Latvia and Lithuania in 2002).

Studies of the gender wage inequality in the countries of Central and Eastern Europe
rarely go beyond mid-2000s, with rare exceptions being, for example, Myslikova (2012),
Rigler and Vanicsek (2008) and Christofides et al. (2010). The first study, using EU-silc
data for 2008, emphasizes that at the outset of the financial crisis a remarkable heteroge-
neity across the old and new EU countries persisted, both in terms of gender wage and
employment gaps. While the observed GWG accounted for 22.6% in Czech Republic,
18.4% in Slovakia, 8.9% in Hungary and 8.6% in Poland (Myslikova, 2012), the official
European figures for EU27 reported 17.6% as the EU average unadjusted gap (Ponzellini
et al., 2010). The second study, focused on Hungary in 2006 and 2007, estimates the gen-
der pay gap to be as high as 17.7%; higher education and longer job experience are found
to strengthen women’s disadvantage in the labour market. Christofides et al. (2010), on a
sample of 24 European Union member states in 2007, concluded that the glass ceiling
effect might be observed in majority of the states (including Estonia, Hungary and
Poland), while the sticky floor effect can be found only in some of them (for example
Slovenia). No evidence of either of the effects is found in Latvia and Lithuania.

As regards the country level drivers of gender earning differences, of interest here,
recent comparative studies have underlined the role of institutions in shaping gender
inequality/GWG, although the evidence is not conclusive (see, Blau and Khan, 2003;
Pastore and Verashchagina, 2011; Heinze and Wolf, 2010). The impact of alternative
institutional settings may differ depending on the labour market outcome (Checchi
and Garcia-Pefialosa, 2008; Koninger et al., 2007) or on the employment scheme (full-
time vs. part-time) considered (McGuinness et al., 2011), as well as on the position of
individuals along the wage distribution. The effect might be also both direct — through
negotiations over pay — or indirect, — through negotiations over working conditions
(Ponzellini et al., 2010).
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Since the pioneering contribution by Freeman and Katz (1995), the main debate is main-
ly focused on GWG in the presence of stronger wage-setting institutions® which are ex-
pected to compress the wage structure, reduce differences within and across sectors and
firms and inhibit discriminatory practices. Card (1992) and Freeman (1993) argued for ex-
ample that the de-unionisation process was responsible for a remarkable part of the increase
of wage inequality in the 80s in the USA. Dustmann et al. (2009) provided similar evidence
for Germany. However, (de)unionization dynamics can produce heterogeneous effects
across the distribution (Di Nardo et al., 1996). As Firpo et al. (2010) interpret their empiri-
cal evidence, stronger unions may correspond to between-group (unionized/non-unionized
workers) effects prevailing over within-group ones at the low-paid segment, leading to an
increase in inequality. The opposite may hold at the top of the distribution, where the with-
in-group effect of unions dominates. These effects may render the impact of unions on gen-
der wage gap ambiguous, due to different unionization rates across male/female dominated
sectors. In the framework of insider/outsiders models, unions can even reinforce the exist-
ence of dual segments in the labour market (incumbent/new-hire or temporary/permanent
workers), in which the gender distribution is not random. Additionally, the empirical litera-
ture shows that the union wage effect explains a substantial proportion of the observed
wage gap between union and non-union workers for men but not for women (Cai and Liu,
2008). This may be also due to the fact that men and women tend to pursue different goals
in bargaining, with the latter more likely to struggle for an improvement of working condi-
tions rather than for the pay. Under such circumstances, GWG paradoxically increases in

case of high proportion of female union members (Heinze and Wolf, 2010).

The literature has also provided relevant evidence on gender gap reducing effects of
minimum wage provisions and collective agreements (see Lee, 1999; Blau and Kahn, 2003;
McGuinness et al., 2011). In particular, the decline in minimum wage was blamed for the
increase in inequality at the bottom part of the distribution (Autor et al., 2010), especially by
pushing downward remunerations of the weakest segments of workers, that is low educated
women and youth (Di Nardo et al., 1996), thus also increasing the gender gap. On the side

of collective agreements, stronger wage-setting centralisation and coordination, which tend

2 The role of family support schemes, such as parental leave and child-care provisions (Arulampalam et al., 2007; Christofides et al.,
2010), income policies and specific anti-discrimination legislative provisions (see Zabalza and Tzannatos, 1985) are out of the focus
of this study and are not discussed in detail.
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to reduce inter-firm and inter-industry wage variation, may indirectly reduce the gender pay
gap if it is associated to inter-firm or inter-industry wage differences. However, the weaker
tradition of collective bargaining practices in female-dominated private sectors, such as
trade (Rubery et al., 2005), compared to male-dominated sectors, may paradoxically result

in an increase of the gender gap (see Ponzellini et al., 2010, for Hungary).

Lastly, labour market deregulation patterns also contribute to shaping gender differ-
ences. On the side of quantity, more stringent employment protection legislation (EPL)
has been found to impact negatively especially on female employment levels (Kahn,
2007; Bertola et al., 2007). Generally speaking, on the side of wages the impact of EPL
depends on the bargaining strength of workers vis-a-vis employers, which is related on
the position held by a worker in the labour market, her/his characteristics and the aggre-
gate labour market conditions shaping the outside options (Leonardi and Pica, 2012). If
the distribution of workers by gender in the groups with different bargaining strength is
not random, a change in EPL may contribute to re-shaping of the gender wage gap, es-
pecially in the presence of asymmetries in EPL for different segments of workers that
may favour new dual labour market structures (Boeri and Garibaldi, 2007; Belot et al.,
2007). For example, in case of substantial firing and hiring costs for permanent con-
tracts and low protection for term positions, firms will prefer placing new entrants into
temporary jobs: since new entrants often include a significant share of women, deregu-
lation of temporary work may lead to a higher incidence of temporary employment
among women (Kahn, 2007), to an expansion of the gender experience/informal skills

gap and, ultimately, to an increase of the wage gap (Ponzellini et al., 2010).

Studies of the gender pay inequality/institutions covering Central and Eastern European
countries are very limited. Among them, Simon (2012) finds that “the gender wage gap is
not significantly correlated across countries either with the minimum wage or with the col-
lective bargaining coverage rate” (p. 1996). Rigler and Vanicsek (2008), for Hungary in
2006/2007, argue for the presence of discrimination in case of collective bargaining agree-
ment, which is more usual for the firms/organizations dominated by men; trade union
membership seems to have little impact on the wage differential. Christofides et al. (2010),
using quantile regression approaches on a EU-27 sample for 2007, conclude that “unionism

appears to be associated with reductions in the wage gap at the center of wage distribution”.
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3 Raw gender earnings gap and distributions in Eastern Europe
before and during the crisis

3.1 Data

The datasets used for the empirical analysis are the 2008 and 2010 releases of the EU-
Silc (European Union Statistics on Income and Living Conditions) cross-section sam-
ples, containing data for reference years 2007 and 2009, respectively. 2009 is the most
recent reference year available at the beginning of the study and the use of 2007 enable
us to analyse inequality levels, and its drivers, before and after the outburst of the global
crisis for all ten central and eastern EU members. We focus our attention on individuals
aged between 16 and 65, not in education and not retired. The two samples are com-
posed of 102,960 (2007) and 116,907 (2009) individuals. Of them, 73,354 and 70,608,
respectively, are employed; the remaining ones, not in employment, are used in the es-
timates to account and correct for sample selection bias.

We include in the analysis incomes for both employees (permanent and temporary)
and self-employed. The measure of employees income (variable PY010G) is defined as
the gross total (yearly) remuneration, in cash or in kind, payable by an employer to an
employee in return for work done in the reference period. It includes wages and salaries
paid in cash, holiday payments, thirteenth month payment, overtime payment, profit
sharing, bonuses and productivity premia, allowances paid for transport or for working
in remote locations, as well as the social contributions and income taxes payable by
employees. The use of gross wages is common in the literature which considers within-
countries wage and earnings inequality (Antonczyk et al., 2010). Brandolini et al.
(2011) explain in detail why the use of gross wages is, in fact, the only alternative when
EU-Silc data are concerned. Earnings from self-employment (PY050G-Gross Cash
Benefits and Losses from Self-Employment and PY070G-Value of goods produced for
own consumption) are defined as the income received in the reference period, as a result
of current or former involvement in jobs where the remuneration is directly dependent

upon the profits derived from the goods and services produced.

To avoid dis-homogeneities in cross-individuals earnings comparison due to different

hours of work, we computed all earning measures on a hourly basis. This is done using
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the information on the number of hours usually worked per week in the main job and
the number of months spent at full-time and part-time work. The only assumption
needed is that all employed individuals work four weeks per month. Within the group of
those in employment, we have trimmed 1% of lower and top hourly wage and self-
employment earnings at country level. All monetary variables are expressed in 2005
Euro PPPs. The use of hourly earnings implies studying only one component of annual
earnings inequality, the “price effects”, while setting aside the “quantity effect” (hours
worked per year). A variance decomposition of annual gross earning into the two ef-
fects, based on the methodology by Blau and Kahn (2009)3, reveals that the price effect
plays the lion’s share on earnings variability, accounting for over 70% of it in the whole
sample in both 2007 and 2009. The comparison between annual and hourly earnings
inequality is consistent with previous evidence (OECD, 2011) and shows that the
former tends to be higher in most of the countries both in 2007 and 2009 due to the
presence of people working part-time or part-year and/or to the positive slope of labour
supply (Sila, 2012).

EU-Silc data allow considering in the analysis of gender earnings gap and of participa-
tion into employment a large set of information referred to households and to individuals.
It includes the number of household members, their age profile, the household localiza-
tion (urban/non-urban region); individual age, marital status, level of education (primary,
secondary and tertiary), self-reported health status (on a 1-very good to 5-very bad scale),
employment status (temporary/permanent employee, self-employed), presence of second

job, type of occupation, sector and size of the firm in which the individual is employed®.

As for the analysis of the impact of labour market institutional variables, we consider
the following three indicators: (i) Hiring regulations and minimum wage from the Fra-
ser Institute’s Economic Freedom World (EFW) database which is essentially a sum-
mary indicator of labour market deregulation, particularly on the side of temporary jobs;

(if) Union density from the Visser Institute for Advanced Labour Studies database (ver-

% The decomposition simply reads: Var(In AE) = Var (In hw) + Var (In ah) + 2 Cov(In hw, In ah), where AE, hw and ah stand for
annual earnings, hourly wage and annual hours, respectively.

* The three levels of education correspond to ISCED classification levels 0-2, 3-4, and 5-6, respectively. Occupations are classified
into six categories: 1. Managers & Senior Officials, 2. Professional & Technicians, 3. Clerks, 4. Skilled agricultural & Craft work-
ers, 5. Machine Operators, 6. Elementary Occupations. Industry breakdown has been limited to 8 sectors: 1. Agriculture, 2. Industry,
3. Construction, 4. Trade, 5. Transports, 6. Hotels & Restaurants, 7. Business services, 8. Other services. Lastly, we consider three
firm size classes: 0-10, 11-49, 50 and over employees.
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sion 2, January 2009); (iii) the level of Coordination of wage bargaining from the
Visser Institute®. We do not use the widely employed OECD labour market institutions
indicators, namely the EPL-Employment Protection Legislation for temporary jobs in-
dex, as it would imply dropping various countries due to data unavailability (Bulgaria,
Romania, Latvia and Lithuania). However, using EPL on the subsample of countries
for which it is available provides results strongly consistent with the indicator (i). This
Is consistent with the evidence in Perugini and Pompei (2012) on western European

countries.

Despite fragmentary data availability, the evolution of labour market institutions in
Central and Easter Europe has attracted much scholars’ attention (see, for example, Ca-
zes and Nesporova, 2003). The literature and the evidence provided by a variety of data
sources unanimously show a fairly modest level of institutional rigidities in the labour
market and a general trend towards liberalization since the mid-1990s in the whole tran-
sition region (see Lehmann and Muravyev, 2012). However, there are also important
differences across countries that deserve attention (see Cazes and Nesporova, 2007;
Fialova and Schneider, 2009). As for the aspects and the countries considered here, the
data show a very complex picture, depicted in table Al in the appendix in which the
average values for western EU countries are also reported as a reference. Data confirm
how various countries pursued a flexible model of labour market, without completely
giving up an active role of collective organisations (particularly Bulgaria, Slovak Re-
public and Hungary). In other countries, such as the Czech Republic, the process of de-
regulation was more limited, while the Baltic states offer a combination of low age co-
ordination and unionisation and intermediate (Estonia and Latvia) or low (Lithuania)
labour market deregulation. Slovenia shows limited deregulation on the labour market,
high levels of bargaining coordination and relatively high union density; this evidence

confirms the convergence of Slovenian capitalism towards the neo-corporatitivist model

® The 5.b.i indicator of the Fraser database is in fact based on the World Bank’s Doing Business Difficulty of Hiring Index, which is
described as follows: “The difficulty of hiring index measures (i) whether fixed-term contracts are prohibited for permanent tasks;
(ii) the maximum cumulative duration of fixed-term contracts; and (iii) the ratio of the minimum wage for a trainee or first-time
employee to the average value added per worker”. In the dataset countries with higher difficulty of hiring are given lower ratings.
See: http://www.doingbusiness.org/ and http://www.fraserinstitute.org (particularly the appendix to Gwatney et al., 2010). The
Union density rate is calculated as the net union membership as a proportion wage and salary earners in employment. Wage coordi-
nation ranges from 5 (economy-wide bargaining, based on a-enforceable agreements between the central organisation of unions and
employers affecting the entire economy or entire private sector, or on b-government imposition of a wage schedule, freeze, or
ceiling) to 1 none of the above, fragmented bargaining, mostly at company level).
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(Bohole and Greksovtis, 2007). Of course, the very short distance between the two
years of reference does not allow for any variations over time of institutional indicators,

the only exception being a generalised decline in unionisation.

As suggested by macro-economic models of employment and wage determination
(Carlin and Soskice, 1990), when running pooled regressions for the whole Eastern EU
region we also included macroeconomic (namely unemployment rate) and other institu-
tional controls at country level (namely, a Product Market Deregulation index, again by
the Fraser Institute), as well as country dummies to account for unobserved residual

country-level heterogeneity.

3.2 Preliminary descriptive evidence on raw earnings gaps
Table 1 reports basic descriptive statistics on hourly earnings by gender in the two years

considered.

The raw gender gap, calculated as the female/male earnings ratio, varies remarkably
between countries, ranging from 0.70 in Estonia to 0.95 in Slovenia in 2007. The re-
maining countries tend to polarize into two groups, around 0.90 (Poland and Hungary)
and 0.80 (the remaining ones). After the outburst of the crisis, the gender gap declines
in all countries except Hungary, while their ranking remains unchanged. Inequality of
earnings within the two gender groups does not appear as significantly different, with
the only exceptions of Romania in which dispersion of female labour incomes is three
Gini points higher than for man in both years. The small differences in dispersion of
male and female earnings and over time, as measured by the coefficient of variation,
suggest that asymmetric evolutions of the shape of the distribution — particularly in-
creasing inequality within men only — cannot be considered as major sources of gender

inequality, as otherwise reported (Gregory, 1999).

The generalised gender earnings gap decline in 2009, compared to 2007, is clearly
the result of convergence between the median males’ and the lowest females’ earnings.
The same happens within the three employment status groups (see Figure 1). Permanent
contracts (about 78% of the sample against 9% of temporary and 13% self employed)

are associated with the highest average earnings for both genders; temporary and self-

10
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employed earnings approximately coincide only for males. For women, self-
employment leads to significantly lower returns when compared to temporary positions.
The kernel density plots in Figure 2 provide a snapshot of the gender distribution differ-
ences across Eastern Europe. First, the position of the density curves reveals the re-
markable differences in the modal values of hourly earnings across the ten countries,
with Romania, Bulgaria and to a lesser extent Slovak Republic located at the extremely
low values area. On the opposite side, the density curves for Slovenia show the most
rightward position and less concentration around a single modal value. In general, all
plots shift back to lower values in 2009 compared to 2007, with increasing density asso-
ciated to the modal value. The distributions for Estonia, and to a lesser extent for the
Czech Republic, confirm their specificity in terms of remarkably high gender gap, pro-

viding evidence of poorly overlapping plots for men and women.

Table 1 Male/Female Hourly earnings in Eastern EU member countries, 2007 and 2009
(2005 Euro PPP)

2007
Obs Median Coef. Var. Gini
M F M F FIM M F M F
BG 2411 1983 3.08 2.40 0.78 0.64 0.65 0.31 0.30
Cz 6048 4713 6.55 5.15 0.79 0.45 0.44 0.24 0.23
EE 2536 2474 5.48 3.83 0.70 0.56 0.57 0.30 0.28
HU 3977 3416 4.35 4.06 0.93 0.61 0.58 0.30 0.29
LT 2243 2258 5.33 4.18 0.78 0.60 0.63 0.31 0.32
Lv 2301 2354 4.86 3.93 0.81 0.67 0.69 0.35 0.35
PL 7004 5494 5.02 4.50 0.90 0.66 0.70 0.34 0.36
RO 3773 2600 2.85 2.20 0.77 0.60 0.65 0.32 0.35
Sl 5926 4931 8.92 8.51 0.95 0.54 0.54 0.28 0.28
SK 3739 3173 4.30 3.48 0.81 0.43 0.42 0.23 0.22
Total 39958 33396 5.19 4.36 0.84 0.67 0.72 0.30 0.30

11
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Table 1 (continued)

2009
Obs Median Coef. Var. Gini
M F M F FIM M F M F
BG 3256 2806 2.75 2.38 0.87 0.58 0.58 0.29 0.29
Ccz 4656 3654 5.83 4.86 0.83 0.48 0.47 0.24 0.24
EE 2048 2213 4.61 3.50 0.76 0.59 0.60 0.31 0.30
HU 4315 4007 3.47 3.18 0.92 0.57 0.55 0.29 0.27
LT 2091 2383 3.49 3.20 0.92 0.76 0.77 0.36 0.38
Lv 2077 2420 3.19 2.93 0.92 0.72 0.69 0.37 0.35
PL 6253 4702 4.24 4.04 0.95 0.69 0.69 0.34 0.34
RO 3555 2591 191 1.71 0.89 0.58 0.63 0.31 0.34
N| 5942 4952 8.45 8.20 0.97 0.62 0.57 0.31 0.30
SK 3537 3150 4.88 4.30 0.88 0.44 0.39 0.23 0.21
Total 37730 32878 4.38 3.85 0.88 0.77 0.78 0.31 0.30

Figure 1 Male/Female hourly earnings in Eastern EU member countries by employment
status, 2007 and 2009 (2005 Euro PPP)
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Figure 2 Kernel density distributions of Male/Female hourly earnings in Eastern EU member countries, 2007 and 2009 (2005 Euro PPP)
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4 Econometric methods

The raw (unadjusted) gender earning gap presented in Table 1 does not account for
many characteristics relevant in shaping male and female earnings, such as the level of
education, experience, skills, employment status, occupation, sector of employment.
Comparison of raw earnings gaps would therefore not compare like with like. To allow
for the role of observable characteristics we estimate a log hourly earnings (lhean) equa-
tion in which the coefficient of the gender dummy (male = 1) provides, coeteris pari-
bus, the estimate of the percent residual gender earnings gap (Newell and Reilly,
2001). The estimation of one equation on a pooled sample of two sexes implies assum-
ing that men and women are paid the same rewards for their labour characteristics,
which — as the literature suggests — might not be the case (Albrecht et al., 2003). The
application of decomposition methods allow identifying the extent to which the gender
gap can be explained by differences in characteristics versus differences in labor market
rewards to those characteristics. Given the aims of the present study we limit the presen-
tation and discussion of empirical evidence to regression analyses only; the outcomes of
the decomposition of earning gaps at different percentiles of the distribution, according

to the Machado and Mata (2005) approach, are available upon request.

As far as the drivers of individual earnings are concerned, we rely on the human cap-
ital model as the theoretical basis for the earnings function (Becker, 1964; Mincer,
1958). We therefore assume that labour income increases first of all with measures of
accumulated formal (education) and informal (experience) skills. Education is measured
by the highest level of education achieved (primary, secondary, tertiary). We approxi-
mate work experience with age, as the work experience measure (PL 200 — number of
years spent in paid work) in EU-Silc is not available for all the relevant countries and
presents many missing values®. We further control for other explanatory variables avail-
able in the dataset, namely marital staus (married), health status (health); urban/non-
urban region of residence (urb), employment status (temp, self); part-time job position
(part); presence of a second job (sjob); sector of employment (sec); occupation (occ);
size of the firm (size). All these variables, but especially those referring to the sector,

® The correlation between age and experience, where available, is above 0.7 in both the 2007 and 2009 samples (significant at 1%).
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employment status and occupation play a crucial role in explaining gender earning dif-
ferences (see, for example, Manning and Petrongolo, 2008), particularly related to verti-
cal segregation. Information about occupations is also aimed at internalizing in the
analysis the distinction between routine/not-routine task and their role in shaping rela-
tive earnings (Autor et al., 2003). This wide range of information allows for interpreting
the gender dummy variable (male) coefficient as a reliable proxy of revealed unex-
plained gender earnings gap, that is, gender pay discrimination. In this manner we esti-
mate k country specific empirical models (with k = 10 Central and Eastern EU mem-
bers) for 2007 and 2009.

In order to investigate the impact of labour market institutional factors on gender
earning gap we then estimate a pooled model (without Romania, for which the infor-
mation on occupation is not available). The role of the three institutional settings (INST:
() Hiring regulations and minimum wage; (ii) Union density; (iii) Collective bargaining
coordination) on the gender gap is identified by means of interaction terms ((vector)
INST x male), which specify their additional (gap augmenting or diminishing) effect on

gender differences, with respect to coefficient of the gender dummy.

Our baseline pooled empirical model takes therefore the following form:
Iheran,, =c +a,age, +a2agefk +a married,  +a,health , +o.urb,  +a,male , +o male , - INST, + (1)

2 7 5
Btemp+ p,self + B, part+ B,gob+)_B.size + D B sec +)_B.0cc. +3,INST, +y,PMD, + y,UR +5, +¢,,
s=1

n=1 r=1

where subscripts i and k stand for individuals and countries, respectively; ok represents
unobservable country-specific effects and &jx the usual error term. PMD and UR are
country level controls for the level of product market deregulation and unemployment
rate, respectively. As customary in the literature about institutions (Bassanini et al.,
2009; Bourles et al., 2012), institutional variables are lagged one period in order to alle-
viate endogeneity issues and to account for the fact that de jure institutional reforms
take time to become effective. The country specific estimates of the gender earnings gap
are obtained as the coefficient of male simply restricting the model in equation 1 to sin-
gle countries, consequently dropping the country specific variables INST, PMD, UR and

the country fixed effects.
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The empirical models following from equation 1 allow estimating only average ef-
fects of explanatory variables on log earnings and, in particular, average gender earning
gaps. However, such approach does not allow understanding how gender differences
unfold across the earning distribution and whether women encounter a glass ceiling.
This would be revealed by women’s earnings falling behind those of men at a higher
extent at the top of the wage distribution than at the middle or bottom. Analogously, a
higher or an increasing gap at the bottom of the distribution would reveal a sticky floor
effect. In order to investigate whether these effects exist a wider view of the gender gap
over the entire distribution is needed, which is rendered possible by quantile regression
(QR) approaches. The estimated gender dummy coefficients in these regressions thus
indicate the extent to which the gender gap remains unexplained at the various quantiles

when we control for individual differences of characteristics.

Following Koenker and Basset (1978), the model of QR can be simply described in
terms of conditional 8" quantile (instead of conditional mean as in the standard regres-
sion) distribution of y; conditional on a vector of covariates x; under the assumption of

linear specification:

Q¥ [x)=xp, 2
implying y =x S, +&,;- The semiparametric nature of the approach lies in the fact that
the distribution of the error term ¢ ., F (), is left unspecified, and ¢, satisfies
Q,(¢g,,; 1x%)=0.

The 6™ QR estimator [3’9 minimizes over g, the following objective function:
ap)= 3 oly-xpl+ Y a-0ly-x5| 3)
Lyzx B Ly<x B
The estimated vectors of QR coefficients ,[3’9 measures the marginal change in the
conditional quantile ¢ due to a marginal change in the corresponding element of the
vector of coefficients on x, obtained using the optimization techniques described for

example in Cameron and Trividi (2009), as the usual gradient optimization method can-

not be applied since equation (3) is not differentiable.
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QR estimations are run using the simultaneous quantile regression (sqreg) routine

available in STATA, which allows specifying simultaneously different values of 6 and

testing whether regression coefficients of interest for various 6 do differ (by means of a

Wald test). This option provides bootstrap standard errors, which are robust and assume

independence over i but do not require errors to be identically distributed.

Table 2 Gender labour market differences in Eastern European countries, 2007 and 2009

Employment rate, % | Part-time workers, % | Temporary contracts, %| Tertiary education, %
Men 2007 2009 2007 2009 2007 2009 2007 2009
BG: Bulgaria 73.4 73.8 1.3 2.0 5.0 5.2 14.6 15.0
CZ: Czech Republic 81.5 80.2 2.3 2.8 7.3 7.0 124 13.7
EE: Estonia 814 71.0 4.3 7.0 2.7 3.0 20.8 214
LV: Latvia 80.1 67.4 4.9 7.5 55 4.7 14.8 15.6
LT: Lithuania 76.5 66.9 7.0 7.0 4.9 2.9 20.2 20.7
HU: Hungary 70.2 67.0 2.8 3.9 7.7 9.0 13.8 14.7
PL: Poland 70.2 72.6 6.6 5.8 28.4 26.3 13.1 14.8
RO: Romania 71.0 70.7 9.2 9.1 1.7 11 10.0 10.9
Sl: Slovenia 775 75.6 7.7 8.4 16.5 15.1 15.5 15.8
SK: Slovakia 76.0 74.6 1.1 2.7 49 4.6 115 12,5
Women 2007 2009 2007 2009 2007 2009 2007 2009
BG: Bulgaria 63.5 64.0 2.1 2.7 5.5 4.2 224 22.7
CZ: Czech Republic 62.4 61.4 8.5 9.2 10.2 10.2 10.9 13.1
EE: Estonia 725 68.8 12.1 13.8 1.6 2.0 33.2 37.6
LV: Latvia 70.7 66.8 8.0 10.2 2.9 2.9 22.6 27.4
LT: Lithuania 69.5 67.5 10.2 9.5 2.3 1.6 27.8 30.0
HU: Hungary 55.5 54.4 5.8 7.5 6.8 7.8 16.9 19.0
PL: Poland 55.5 57.6 12.5 11.6 27.9 26.6 18.1 21.3
RO: Romania 57.9 56.3 10.4 10.6 15 1.0 9.8 11.6
Sl: Slovenia 67.1 67.9 11.3 13.2 20.8 17.8 21.6 23.6
SK: Slovakia 58.7 58.2 45 4.7 53 4.1 12.3 14.4

Notes: education (15 — 64 y.0.); employment rate (20 — 64 y.0.); part-time workers and temporarily contracts — in %

of all employed.
Source: Eurostat

A last crucial aspect we need to address refers to a possible bias originated by sample

selection. If selection of individuals into employment is nonrandom, the direction in

which it may affect the level of earnings is a concern. In the field of gender studies, a

growing literature has for example recognized that employed women tend to have —
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more often — characteristics normally associated to high wages (De la Rica et al., 2008;
Heckman, 1979; Buchinsky, 1998). As a consequence, low female employment rates
may become consistent with low gender wage gaps simply because the low-wage wom-
en would not feature in the observed wage distribution. Differences in participation in
employment may result from a number of factors, especially at cross-country level (Al-
brecht et al., 2009). They include differences in labor supply behavior related to house-
hold structure or social norms, and in institutional settings such as unionization or min-
imum wages (Olivetti and Pietrolongo, 2008). The countries considered in this study
show impressive gender differences in terms of remarkably low female employment
rates, higher incidence of part-time, temporary contracts and higher education levels
(see table 2).

Heckman in 1974 and 1979 proposed a parametric estimator to estimate covariates
with selection bias; Powell (1987) and Newey (1991) developed a semi-parametric es-
timator for the sample selection model. More recently Das et al. (2003) introduced a
nonparametric estimator. Buchinsky (1998 and 2001) was the first to apply the
semiparametric sample selection model for quantile regression. We follow here the ap-
proach by Buchinsky (1998), explained in more detail in Albrecht et al. (2009) and
Nicodemo (2009). As the recent literature shows that also men do not randomly select
into employment (Christofides and Vrachimis, 2007), we control for sample selection
for both genders. We therefore estimate the quantile regression of individuals employed

(for which we observe the log earning rate) as:
Q,(y|x)=xB,+h,(21) (4)

where z is the set of observable characteristics that influence the probability that an in-
dividual is employed which must also contain, for the identification, at least one varia-
ble that is not included in X. In our case, in addition to the individual characteristics as-
sociated to coefficients (a) in equation 1 and the country level institutional and macroe-
conomic controls in the case of pooled sample, we add variables related to household
structure, namely: number of household components, number of children (less than 3,
4-6 and 7-15 years old), number of elderly (65-74 and over 75 years old). The term

h,(z4) corrects for selection at the 6" quantile, playing the role that the Mills ratio
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plays in Heckman (1979) procedure, but it is quantile-specific and more general so as
not to assume normality (Albrescht et al., 2009). Following the Buchinky’s method, the

h,(z2)can be approximated by a power series whose coefficients has to be estimated

and should define a function which is larger when the impact of unobservable is larger
(Bosio, 2009). This function is the inverse Mill’s ratio, being small for those with an
high probability of being temporary and increasing monotonically as the probability of
being temporary reduces. Following Arumpalan et al. (2006) we therefore control for

the selectivity bias in QR earning equation expanding h, (z1) as a power series in the

inverse Mill’s ratio, derived from a participation equation dependent on the vector of
explanatory variables z. The latter is estimated by both a standard probit model and a
single index model (Ichimura, 1993), by means of the semiparametric ML estimator of
Klein and Spady (1993). In the second stage, QR are augmented by the derived inverse
Mill’s ratio and its square’.

" Results of the QR are substantially invariant to the use of Mill’s ratio calculated with the two methods and we report here the
results obtained with the probit estimation. A model specification with a series of power 3 (of the Mill’s ratio) is also tested, but the
additional term generally did not turn out statistically. Results of the QR are also substantially invariant to the use of Mill’s ratio
calculated with the two methods and we report here those obtained with the probit estimation.
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5 Econometric analysis: Adjusted gender earnings gap and the
role of institutions

5.1 Adjusted gender earnings gap across the distribution in East EU
countries

Using the quintile regression method we show how the (adjusted) unexplained gap
changes at different points (quintiles) of the hourly earnings distribution. The log-
earnings equation (equation 1) is estimated at various percentiles (from 0.05 to 0.95,
with a 0.05 interval) of the earnings distribution, country by country, using bootstrap
standard errors (obtained with 400 replications) and controlling for self-selection of
both men and women into employment. The estimation results country-by-country,
available upon request, show that the explanatory variables of log hourly earnings play
the role expected ex-ante. We summarize graphically the outcomes of interest in Figure
3, which plots the OLS and the quantile regressions coefficients (and 95% confidence
intervals) of the male dummy for each of the 10 East EU members, for 2007 and 2009.
Note that the estimates for Romania are not directly comparable to the results for other
countries, as the occupation variable was missing for this country and the gender gap

estimate does not control for this information.

Our estimates reflect the improvement in the relative female wage position in Czech
Republic and Estonia (in 2009 compared to 2007); in other countries the evidence is not
clear. It is widely confirmed that in case of developed countries (old-EU members), “the
gap typically widened toward the top of the wage distribution (the “glass ceiling” ef-
fect), especially in northern and central European countries (Dolado and Llorens, 2004);
in a few cases it also widened at the bottom (the “sticky floor” effect)” (Arulampalam et
al. 2006). Like Newell and Reilly (2001), who found a steady rise in the adjusted gender
wage gap across the wage distribution for majority of the transition countries (in 1992—
1996), we find this tendency for most of the countries of our sample. Hence, we can
conclude on lower gender inequality (gender discrimination) at the bottom of the condi-
tional earnings distribution for Bulgaria, Estonia, Hungary, Latvia, Slovenia and Slo-
vakia (more important “glass ceiling” effect). In some of the cases the estimated gender
effect is rather flat over the different percentile of the earnings distribution: Czech Re-
public, Poland, Lithuania (in 2009) and Romania (2009).
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Figure 3 Adjusted gender earnings gap in 2007 and 2009, by quantiles
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Note: For Romania the role of occupations is not controlled for due to missing information.

In the literature, a negative relationship between gender employment gap and GWG
was found (Olivetti and Petrongolo, 2008), which is in general confirmed in our data in
terms of earnings. This evidence is consistent with the fundamental Becker’s work on
discrimination (Becker, 1971): if there are discriminatory employers, as more women
enter the labour market they will have to more frequently deal with discriminatory em-
ployers and this will lower their relative wage. In our data the high gender earnings gaps
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observed for the Baltic States correspond to the lowest levels of employment gap (be-
low 10%); the opposite holds for Slovenia, Hungary, Romania, where the employment
gap exceeds 10% and approaches 15%. The Baltic countries, however, also have a high-
er share of men (than women) with temporary contracts (in the literature, higher share
of temporary workers, especially among women, is associated with a higher pay gap).
We can also note virtually no (or very low) difference between the OLS estimates of the
gap and the quantile regression estimate at the median for majority of the countries.
Bulgaria is the only case in which a remarkable difference between the mean gap and

gap at the median emerges in both years.

5.2 Institutions and gender gap: Econometric evidence

The average characteristics of the pooled sample used in the econometric analysis,
which does not include Romania due to missing data on occupations, are summarized in
Table A2. Female workers are, on average, older than males, report better health status
and have remarkably higher incidence of tertiary education. As for employment charac-
teristics, they hold more part-time and more permanent positions; the incidence of tem-
porary jobs is not remarkably different, whereas self-employment incidence among men
Is twice as high as among women. The sector breakdown of employment by gender con-
firms the usual vertical segmentation pattern, with male workers employed relatively
more often in agriculture, industry, transports and constructions and women into ser-
vices sectors. As for occupations, the share of females is higher among professionals
and technicians, clerks and elementary occupations. Along with the evidence of a lower
share of women in the top positions (managers and senior officials), this outcome pro-
vides another representation of the glass ceiling /sticky floor effects. Overall, the infor-
mation supplied by average characteristics of the sample confirms what is common
knowledge. However, if the sample is analyzed at different parts of the earnings distri-
bution, useful additional aspects emerge and they will be used in the presentation and

discussion of the econometric results.

The baseline quantile regression estimates are reported in full in Table 3 (for 6 =0.10,
0.50, 0.90); the OLS specification and the quantile regressions with interaction effects

are reported in Tables A3-A6 of the appendix; in the main text we limit their presenta-
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tion to a summary of the effects of the labour market institutions on the earnings gap,

both in tabular and graphical form (Table 4 and Figure 4, respectively).

Before focusing on the gender variable (male) and on the interaction terms, we
should briefly note that the estimated models of earnings provide a remarkably solid —
and consistent with ex-ante expectations — picture (across all estimations) of earnings
determinants. The baseline regressions (Table 3 and A3) show that age, which is also
a proxy for experience, has the expected positive (and non linear) effect; better health
status is positively associated to earnings, as well as being married, residing in urban
areas and achieving higher levels of education. Holding a temporary position or being
self-employed is in general associated to lower hourly returns compared to permanent
jobs; part-time employment is associated to higher earnings at the median and at the
top of the distribution, but negatively at the bottom tail. This may reflect the nature of
part-time job choices, driven by pull factors in the first case and by push factors in the
second. Being employed in larger firms also guarantees higher earnings. The sector
and occupation controls provide expected hierarchies of coefficients (not reported for
the sake of brevity, but available upon request). As for the institutional variables, a
discussion of their effects on earnings is beyond the scope of this paper and the object
of an extensive and controversial literature (see Batcherman, 2013, for a survey).
Here, we only briefly emphasise that in our results labour market deregulation is asso-
ciated, on the median, to lower earnings. This also holds, in 2009, for the incomes
at the top and at the bottom of the distribution. As for 2007, the impact of deregulation
is positive for the bottom end and non statistically significant for the upper tail,;
this complexity probably drives the positive coefficient obtained on the OLS regres-
sions and confirms the inadequacy of this average approach to represent the complex
effects of institutional settings. The presence of unions is found to impact positively
on earnings, in every segment of the distribution, but with stronger effects for those at
the bottom. On the contrary, stronger wage coordination tends to decrease hourly

earnings.
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Table 3 Quantile regression estimates, pooled model (2007 and 2009)

2007 2009
0=.10 0 =50 0=90 0=.10 0=50 0=90
male 0.151™" 0.212™ 0.236™" 0.117" 0.193™ 0.245™
(0.008) (0.005) (0.009) (0.008) (0.005) (0.009)
married 0.019™ 0.035™" 0.034™ 0.024™ 0.031™ 0.026™"
(0.007) (0.004) (0.007) (0.006) (0.005) (0.007)
age 0.021™ 0.022™ 0.020™ 0.016™ 0.025™ 0.038™
(0.005) (0.003) (0.006) (0.004) (0.003) (0.005)
age’ -0.000™" -0.000™" -0.000™" -0.000™" -0.000™" -0.000™"
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Health -0.045™" -0.049™" -0.052"" -0.037" -0.040™" -0.052""
(0.009) (0.005) (0.009) (0.007) (0.005) (0.008)
Temp -0.159™" -0.138™ -0.086™" -0.152"" -0.126™" -0.090™"
(0.010) (0.007) (0.012) (0.010) (0.007) (0.014)
Self -0.6307™" -0.134™ 0.076™" -0.698"™ -0.147" 0.088™"
(0.025) (0.010) (0.013) (0.023) (0.009) (0.014)
Secondary 0.045™ 0.086™" 0.095™ 0.022™" 0.098™" 0.154™
(0.014) (0.008) (0.016) (0.011) (0.009) (0.014)
Tertiary 0.244™ 0.345™ 0.395™ 0.179™ 0.350™" 0.491™
(0.020) (0.012) (0.023) (0.018) (0.013) (0.022)
Part -0.093™ 0.044™ 0.209™" -0.050"" 0.064™" 0.214™
(0.017) (0.012) (0.020) (0.015) (0.013) (0.019)
sjob 0.167" 0.101™ 0.088™ 0.750™" 0.763™ 0.917™
(0.008) (0.005) (0.007) (0.045) (0.048) (0.062)
Size (11-49) 0.140™ 0.098™" 0.042™ 0.154™" 0.114™ 0.057™"
(0.008) (0.005) (0.008) (0.008) (0.005) (0.008)
Size (over 50) 0.240™ 0.193™ 0.125™ 0.263™ 0.211™ 0.147™
(0.009) (0.005) (0.009) (0.008) (0.006) (0.009)
urb 0.060™" 0.080™" 0.101™" 0.054™" 0.077™ 0.097™
(0.007) (0.005) (0.008) (0.006) (0.005) (0.008)
LM_dereg 0.013™ -0.005" -0.002 -0.102" -0.101™" -0.098™"
(0.003) (0.002) (0.004) (0.003) (0.002) (0.003)
PMD 0.056™" 0.090™" 0.127" 1.328™ 0.750™" 0.384™
(0.008) (0.005) (0.008) (0.074) (0.054) (0.067)
UR -0.105™" -0.095™" -0.090™" -0.373™ -0.225™" -0.122""
(0.002) (0.002) (0.002) (0.017) (0.012) (0.015)
Union Density 0.115™ 0.094™ 0.071™ 0.353™" 0.188™ 0.085™
(0.002) (0.001) (0.002) (0.020) (0.014) (0.018)
W._coord -0.516™" -0.404™" -0.2777 -2.843" -1.518™ -0.708™"
(0.008) (0.006) (0.008) (0.159) (0.114) (0.143)
_cons -0.085 0.295™" 0.739™ -3.519™ -1.346™" 0.041
(0.107) (0.069) 0.112) (0.290) (0.210) (0.274)
Sector/occup/country dummies yes yes yes yes yes yes
Sample-selection correction yes yes yes yes yes yes
Test F [10=050=q90]: male 37.307 [2, 66944] 66.30"" [2, 64425]
Obs 66981 66981 66981 64462 64462 64462
Adj. R-Sq 0.296 0.307 0.286 0.315 0.343 0.333

Notes: Robust standard errors in parentheses.

LM_dereg, UD, PMD: lagged one year.
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Table 4 Quantile regression estimates, pooled model (2007 and 2009): Summary of the
effects of labour market institutions on the gender earnings gap

2007 2009
0=.10 0=50 6=90 0=.10 0=50 0=90
Labour market deregulation
Male 0.164™ 0.172™ 0.1617" 0.137™ 0.142™ 0.202™
(0.020) (0.011) (0.017) (0.021) (0.012) (0.018)
LM_dereg 0.014™ -0.007™" -0.009"™ -0.101™" -0.104™ -0.101™"
(0.004) (0.002) (0.004) (0.003) (0.002) (0.003)
LM_dereg_male -0.002 0.006™ 0.012™ -0.003 0.007™ 0.006™
(0.003) (0.001) (0.002) (0.002) (0.001) (0.002)
Test F [q10=g50=q90]: LM_dereg_male 7.797" [2, 66943] 8.007" [2, 64424]
Union Density
Male 0.286" 0.429™ 0.500"" 0.136™ 0.316™ 0.375
(0.021) (0.014) (0.023) (0.021) (0.014) (0.020)
ub 0.1177 0.100"™" 0.079™ 0.356™" 0.188™ 0.084
(0.002) (0.001) (0.002) (0.021) (0.014) (0.020)
UD_male -0.007™" -0.011™" -0.013™ -0.001 -0.007™" -0.007
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Test F [q10=g50=q90]: UD_male 11.76™7 [2, 66943] 12.66™ [2, 64424]
Wage bargaining coordination
Male 0.210™" 0.2917" 0.338™ 0.1117 0.259™ 0.313
(0.014) (0.010) (0.015) (0.015) (0.010) (0.014)
W_coord -0.503™" -0.388™" -0.247™" -2.851""  -1.486™" -0.659
(0.009) (0.007) (0.010) (0.154) (0.107) (0.151)
W_coord_male -0.028™" -0.036™" -0.045™" 0.003 -0.032™" -0.032""
(0.005) (0.003) (0.005) (0.007) (0.004) (0.005)
Test F [q10=g50=q90]: W_coord_male 2.85" [2, 66943] 13.40™" [2, 64424]

Notes: Robust standard errors in parentheses.

*****

and " denote significance at the 1, 5 and 10 percent level, respectively. Complete

estimations results are available in the appendix (Tables A4-A6). All estimations include all workers and employment characteristics
(see table A1), plus country level controls for unemployment rate (UR), Product Market deregulation (PMD) and country dummies.
W_coord, LM_dereg, UD, PMD: lagged one year.

The coefficients of the gender dummy variable measure the earnings gap in different

parts of the earnings distribution, once all observable workers’ and job characteristics

are controlled for. Table 3 shows that the size of discrimination varies across the distri-

bution, getting higher as earnings grow. This confirms the presence of a clear glass-

ceiling effect. The top-left panel of Figure 4 displays the size of the coefficients at every

5th percentile of the distribution. Although, consistent with the evidence already pro-

vided, the average and median gap decreased in 2009 compared to 2007, it is notewor-

thy that the slope of the plot increased, which means a reduction of the gap for the bot-

tom earnings, but also an increase at the top. In other words, behind the average/median
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decrease of the wage gap there is a deepening of the glass ceiling effect. Therefore, as
already emphasized, the reduction of average earnings gap is not good news: the gap
decreases at the bottom tail due to a downwards convergence of male earnings to the

lowest levels of female earning, but discrimination increases at the top.

So the crisis renders labour income between genders more similar only because men
are pushed towards the lowest, incompressible female levels: that is, where there is not
any room for discrimination left. As a matter of facts, the pool of lowest earning work-
ers (bottom 10%) in 2007 contained 46% of man; in 2009 this share grows to 49%. This
evidence is the starting point to interpret the outcomes on the role of labour market in-
stitutions in shaping the gender gap (Table 4 and top-right/bottom panels of Figure 4).

Stronger unions and wage coordination (UD_male and W_coord_male) reduce the
average and median gender gap, but their effects are weaker at the bottom of the distri-
bution and are not statistically significant in 2009. This suggests that these labour mar-
ket institutions have a weak role in addressing discrimination for the most disadvan-
taged segments of the labour market, especially as the crisis starts to produce its effects.
This may depend on the fact that employment in this segment of the labour market is
concentrated in industries typically less affected by unions or collective bargaining (ag-
riculture or certain services), or by higher shares of self-employment induced by push
forces (Falter, 2007), as it was typically the case in transition countries (Earle and
Zakova, 2000). In addition, as emphasized in the literature (Gregory, 1999), in the pres-
ence of very low pay for male workers, especially for those employed in typically fe-
male occupations, the room for reducing discrimination is smaller and the role of insti-
tutions declines accordingly. The evidence on the role of labour market deregulation
(LM_dereg_male), which in our case includes information on temporary job regulations
and on minimum wage provisions, corroborates this interpretation. Our findings show
that deregulation tends to favour gender discrimination: this is certainly due to the fact
that a significant part of female’s flows into employment has been associated, in the last
decades, to the deregulation of temporary jobs, often with low levels of pay (OECD,
2012). However, our evidence also shows that the effect increases as earnings grow,
indicating that the opportunities of high incomes offered by more flexible labour mar-

kets are only (or relatively more) grasped by men. As emphasized by, for example,
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Leonardi and Pica (2012), this could be the effect of mechanisms related to differences
in bargaining power between genders. Women have normally higher turnover rates and
higher exposition to discontinuities in labour force participation, related to the extra-
work factors (Zabalza and Tzannatos, 1985), particularly in contexts where the asym-
metry in the load of family care is remarkable or the welfare state does not provide ap-
propriate support, as it is the case in Eastern Europe (Viitanen, 2007; European Com-
mission, 2009). As a consequence, women experience on the one side lower levels of
specific training; on the other side, they are less able to supply the flexibility and adapt-
ability over time and space needed to grasp the best opportunities associated to high
risk/returns that temporary positions may provide. In addition, the dismissal of mini-
mum wage provisions favours the opening up of the gender pay gap, by removing the
lower bound for low-pay workers for which the minimum wage was binding, and in

which women are typically overrepresented (Di Nardo et al., 1996).

Figure 4 Gender earning gap in Eastern Europe and additional effects of labour market
institutions (pooled sample, 2007 and 2009)

2007 2009 2007 2009
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However, again, the effect of labour market deregulation on the gender gap is not
statistically different from zero at the bottom of the distribution. So, weaker minimum
wage regulations and more deregulation on the side of temporary jobs do not produce
any effect on gender pay differences among the most disadvantaged workers: they seem
to be already trapped into a situation where the regulatory framework is not effective or

is not able to produce any re-equilibrating effect between genders. As already highlight-
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ed, the bottom tail of the distribution is almost completely balanced between man and
women; the dismissal of the minimum wage then hits equally males and females espe-
cially if, as we will see, their distribution into sectors and positions in which the regula-
tion is binding is not remarkably asymmetric.

All these elements seem to basically provide additional aspects to a picture of a dual-
ity in the labour market of Eastern European countries, already discussed in Holscher at
al. (2011), which is not only based on differences in the productive attributes of workers
or structural factors (Doeringer and and Piore, 1971), but also increasingly depends on
the employment status of workers, as a result of on-going or incomplete labour market
reforms which generate asymmetries between employment positions (Boeri and Gari-
baldi, 2007; Belot et al., 2007). Our findings support the view that the disadvantaged
pool of workers is so disadvantaged that there is little or no room for gender discrimina-
tion and in which labour market institutions, effective in other parts of the distribution,
are not able to play a role anymore. And the crisis seems to reinforce this picture. To
corroborate this interpretation, we can use some descriptive evidence drawn by our
samples, focusing on the differences of workers and job characteristics at the various
parts of the distribution, particularly at the lower and top 10% of hourly earnings (for
the sake of brevity, figures refer to 2007 only, since the 2009 sample provides very sim-
ilar evidence). Low-income workers held more temporary positions (12%) compared to
the median (9%) and to the top earners (4%); and were almost four and three times more
self-employed (30%) than the median (8%) and the high income ones (11%), respec-
tively. This means that in the lowest 10% of earners there is a much higher incidence of
workers out of the scope of protective labour market institutions, both due to holding
temporary positions in which job protection is normally lower (see Venn, 2009) and to
resorting to some sort of subsistence self-employment. As a matter of facts, only 9% of
self-employed in the bottom 10% are professionals or technicians, compared to 55% of
the top pool; 20% of them is employed in the primary sector, compared to 2% of the top
earners. Over 70% of low-income workers lives in rural areas, compared to less than
25% of the high-paid pool; 45% of them works in small firms (less than 10 employees),
in which the presence of unions is normally scanty or ineffective, compared to 54% of

top earners employed in firms with over 50 employees. Employment in low union and
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collective bargaining density sectors is remarkably higher for the low earners: agricul-
ture is ten times higher than for the top 10% (21% versus 2.3%); trade services are twice
as important as for top earners (18% versus 9%); the share of employed in hotels and
restaurants five times bigger (5% and 1%, respectively). On the contrary, their employ-
ment in the most regulated sector, industry, is only around 18% compared to over 23%.
Similar corroborative evidence is provided by the breakdown of workers into occupa-
tions, with low-income workers disproportionately more employed in farming-related
tasks. If we look at the composition by gender of employment within sectors in the low-
income pool, we also notice that the usually reported vertical segregation tends to fade,
especially in the most unions intensive sectors/segments. The share of women employed
in industry, within the bottom 10% of earners, is balanced with the share of men (44%
and 56%, respectively); similarly, the share of women in permanent jobs is around 55%.
This means that, in the low wage area, in the sectors/segments in which unions might
play a role in reducing gender discrimination, there is not room for action since the in-
tensive presence of men earning low salaries constraints anti-discriminatory actions
based on achieving comparability on a gender basis (Gregory, 1999). This is consistent
with our empirical result of unions and collective bargaining being not significant in

reducing the gap at the bottom of the distribution.
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6 Summary and Final Remarks

In this paper we provide a picture of earnings gender gap in Central and Eastern Euro-
pean countries, shortly before and during the ongoing economic crisis. In particular, we
use the quantile regression approach to: (i) highlight the variability of unexplained gen-
der earnings gap and hence of gender discrimination across the earnings distribution
within each country; (ii) investigate the effects of labour market institutional settings on
the gender gap in different segments of the distribution. All estimations account for po-
tential sample selection bias. Our samples include the 10 Eastern European EU mem-
bers and refer to 2007 and 2009. We found remarkable differences across countries in
terms of: (i) average and median gender (hourly earnings) gap, with Bulgaria, Romania,
Slovenia and the Slovak Republic presenting relatively low rates of discrimination and
Latvia and Estonia the highest; (ii) patterns of the gender gap along the earnings distri-
bution, with Latvia, Estonia, Hungary and Slovenia facing the strongest glass-ceiling
effect; (iii) dynamics of the gap as a reaction to the crisis. Poland, Bulgaria, Latvia and
Lithuania demonstrated a decrease of the gender gap; Czech Republic, Hungary, Roma-
nia and Slovenia a slight increase. In Estonia and the Slovak Republic the gap remained

stable, although the glass-ceiling effect increased.

For the majority of countries and in the pooled sample, the crisis produced a decrease
of the gender gap at the bottom end of the distribution. However, this is not good news
since our descriptive evidence clearly shows that this was the result of a convergence of
male earnings towards the lowest levels of the female workers. Our analysis suggests
that deregulation of labour markets, in the form of less regulated temporary jobs and
weakened minimum wage provisions, increases the gender earnings gap. On the contra-
ry, higher presence of unions and stronger bargaining coordination reduce the gap. The
quantile regressions allow demonstrating that the impact of these institutions is stronger
in the upper part of the earnings distribution, that is, for high-pay workers. On the con-
trary, institutions are less effective in reducing the gap for the low-paid segment of
workers, especially during the crisis. The complementary descriptive evidence corrobo-
rates the idea that the low-pay workers belong to an area of the labour market that the

institutions either cannot reach, or in which they are unable to address the issue of gen-
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der discrimination any longer. This contributes to the description of new, complex dual-
ities in the labour market, this time related to the effectiveness or not of institutional

settings.

Our findings are not necessarily in contrast with the evidence of pro-inequality ef-
fects of declining labour market institutions, especially those unfolding at the lower end
of the distribution (see, for example, Lemieux, 2011). All institutional indicators avail-
able undoubtedly indicate weakening of labour market institutions over the last two
decades, characterized by the evolution of labour market regulations and functioning,
especially at the European level (Checchi and Lucifora 2002), towards greater flexibility
and more liberalistic models (ILO, 2012). Our results suggest that, at the end of the
years 2000, this long-lasting process may have already pushed out of the reach of insti-
tutions an important segment of the labour market, at least as regards their capacity to
reduce gender disparities. This means, on the policy side, that further waves of liberali-
sations might not only lead to an increase of the gender gap, but also favour a further
polarization of workers in the labour market and expand the area in which the capacity

of institutions to address discrimination issues is dampened.

31



10S Working Paper No. 328

References

Albrecht, J., Bjorklund A., and Vroman, S. (2003). ‘Is there a glass ceiling in Sweden?’, Journal
of Labor Economics, 21(1), pp. 145-177.

Albrecht, J., Van Vuuren, A., and Vroman, S. (2009). ‘Counterfactual distributions with sam-
ple selection adjustments: Econometric theory and an application to the Netherlands’, Labour
Economics, 16(4), pp. 383-396.

Antonczyk, D., Fitzenberger, B., and Sommerfeld, K. (2010). ‘Rising wage inequality, the de-
cline of collective bargaining, and the gender wage gap’, Labour Economics, 17(5), pp. 835-847.

Aristei, D., and Perugini, C. (2012). ‘Inequality and reforms in transition countries’, Economic
Systems, 36(1), pp. 2-10.

Arulampalam, W., Booth, A. L., and Bryan, M. L. (2007). ‘Is there a glass ceiling over Europe?
Exploring the gender pay gap across the wage distribution’, Industrial and Labor Relations
Review, 60(2), pp. 163-186.

Arumpalam W., Manquilef A., and Smith, J. (2006). ‘Quantile regression analysis of union
wage premia in the United Kingdom, 1991-2003’, unpublished mimeo.

Atkinson, A. B., and Micklewright, J. (1992). Economic Transformation n Eastern Europe and
the Distribution of Income, Cambridge, UK: Cambridge University Press.

Autor, D.H., Levy, F., and Murnane, R.J. (2003). ‘The skill content of recent technological
change: an empirical investigation’, Quarterly Journal of Economics, 118(4), pp. 1279-1333.

Autor D.H., Levy, F., and Murnane, R.J. (2010). ‘The role of the minimum wage in the
evolution of US wage inequality over three decades: a modest re-assesment’, NBER working
paper No. 16533, NBER.

Bassanini, A., Nunziata, L., and Venn, D. (2009). ‘Job protection legislation and productivity
growth in OECD countries’, Economic Policy, 2(58), pp. 349-402.

Batcherman, G. (2013). ‘Labour market institutions: a review of the literature’, Background
Paper for the Worlds Development Report 2013, New York: The World Bank.

Becker, G.J. (1964). Human Capital: A Theoretical and Empirical Analysis, with Special Ref-
erence to Education, Chicago: University of Chicago Press.

Becker, G.J. (1971). The Economics of Discrimination (2nd Ed.), Chicago: The University of
Chicago.

Belot, M., Boone, J., and van Ours, J.C. (2007). “‘Welfare-improving employment protection’,
Economica, 74(8), pp. 381-396.

Bertola, G., Blau, F. D., and Kahn, L. M. (2007). ‘Labor market institutions and demographic
employment patterns’, Journal of Population Economics, 20(4), pp. 833-867.

Blau, F., and Kahn, L.M. (2009). ‘Inequality and earnings distribution’, in: Salverda, W., Nolan,
W.B., and Smeeding, T. (eds.), Oxford Handbook of Economic Inequality, Oxford: Oxford
University Publishing, pp. 177-203.

Blau, F. D., and Kahn, L. M. (2003). ‘Understanding international differences in the gender
pay gap’, Journal of Labor Economics, 21(1), pp. 106-144.

Boeri, T., and Garibaldi, P. (2007). “Two tier reforms of employment protection: a honeymoon
effect?”, The Economic Journal, 117(6), pp. 357-385.

32



Labour Market Institutions, Crisis and Gender Earnings Gap in Eastern Europe

Bohle, D., and Greskovits, B. (2007). ‘Neoliberalism, embedded neoliberalism, and neocorpo-
ratism: Paths towards transnational capitalism in Central-Eastern Europe’, West European Politics,
30(3), pp. 443-466.

Bosio. G (2009). ‘“Temporary employment and wage gap with permanent jobs: Evidence from
quantile regression’, MPRA Paper No. 16055.

Bourlés, R., Cette, G., Lopez, J., Mairesse, J., and Nicoletti, G. (2012). ‘Do product market
regulations in upstream sectors curb productivity growth? Panel data evidence for OECD coun-
tries’, NBER Working Paper No. 16520.

Brainerd, E. (2000). “Women in transition: changes in gender wage differentials in Eastern Eu-
rope and the former Soviet Union’, Industrial and Labor Relations Review, 54(1), pp. 138-162.

Brandolini, J., Jenkins S.P., Micklewright, J., and Nolan, B. (2011). ‘The Great Recession
and the Distribution of Household Income’, presented at XIIlI Conference of the Fondazione
DeBenedetti, Palermo, September 2011.

Buchinsky, M. (1998). ‘Recent advances in quantile regression models: a practical guideline
for empirical research’, Journal of Human Resources, 23(1), pp. 88-126.

Buchinsky, M. (2001). ‘Quantile regression with sample selection: Estimating women's return
to education in the US’, Empirical Economics, 26(1), pp. 87-113.

Cai, L., and Liu, A. Y. (2008). “Union wage effects in Australia: is there variation along the
distribution?’, Economic Record, 84(267), pp. 496-510.

Cameron, A.C., and Trivedi, P.K. (2009). Microeconometrics Using Stata, Stata Press Publication,
StataCorp LP, College Station, Texas.

Card, D. (1992). ‘The effects of unions on the distribution of wages: redistribution or labeling?’,
NBER Working paper No. 4195.

Carlin, W., and Soskice, D. (1990). Macroeconomics and the Wage Bargaining. New York: Ox-
ford University Press.

Caze, S., and Nesporova, A. (2007). Flexicurity: a Relevant Approach in Central and Eastern
Europe, Geneva: ILO.

Cazes, S., and Nesporova, A. (2003). Labour Markets in Transition: Balancing Flexibility and
Security in Central and Eastern Europe, Geneva: ILO.

Checchi, D., and Garcia-Pefialosa, C. (2008). ‘Labour market institutions and income inequali-
ty’, Economic Policy, 23(56), pp. 601-649.

Checchi, D., and Lucifora, C., (2002). ‘Unions and labour market institutions in Europe’. Eco-
nomic Policy, 17(35), pp. 361-408.

Christofides, L., Polycarpou, A., and Vrachimis, K. (2010). ‘The gender wage gaps, “sticky
floors” and “glass ceilings” of the European Union’. IZA Discussion Paper No. 5044, Bonn.

Christofides, L, and Vrachimis, K. (2007). ‘The ender wage Gap in Cyprus’, Economics Re-
search Centre Economic Analysis Papers, No. 10, University of Cyprus.

Das, M., Newey, W.K., and Vella, F. (2003). ‘Nonparametric estimation of sample selection
models’, Review of Economic Studies 70(1), pp. 33-58.

De la Rica, S., Dolado, J. J., and Llorens, V. (2008). ‘Ceilings or floors? Gender wage gaps by
education in Spain’, Journal of Population Economics, 21(3), pp. 751-776.

33



10S Working Paper No. 328

Doeringer, P., and Piore, M. J. (1971). Internal Labor Markets and Manpower Analysis, Lex-
ington MA: Heat and Company.

Di Nardo, J., Fortin, N.M., and Lemieux, T. (1996). ‘Labour market institutions and the distribu-
tion of wages, 1973-1992: A semiparametric approach’, Econometrica, 64(5), pp. 1001-1046.

Dolado, J.J., and Llorens, V. (2004). ‘Gender wage gaps by education in Spain: glass floors
versus glass ceilings’, CEPR Discussion Papers No. 4203.

Dustmann, C., Ludsteck, J., and Schonberg, U. (2009). ‘Revisiting the German wage struc-
ture’, Quarterly Journal of Economics, 124(2), pp. 843-881.

Earle, J.S., Frydman, R., Rapaczynski, A., and Turkewitz, J. (1994). Small Privatization: The
Transformation of the Trade and Services in the Czech Republic, Hungary, and Poland, Lon-
don: CEU Press.

Earle, J. S., and Sakova, S. (2000). ‘Business start-ups or disguised unemployment? Evidence on
the character of self-employment from transition economies’, Labour economics, 7(5), pp. 575-601.

European Commission (2009). ‘An ageing Europe — challenges of the European senior service
sector. Country profiles’, Report of the Leonardo da Vinci project no. 134320-LLP-2007-DK-LMP
(www.senior-service-sector.eu).

Falter, J. (2007). “Self-employment and earning inequality’, Journal of income distribution, 16(2),
pp. 106-127.

Fialova, K., and Schneider, O. (2009). ‘Labor market institutions and their effect on labor market
performance in the new EU member countries’, Eastern European Economics, 47(3), pp. 57-83.

Firpo S., Fortin N.M., and Lemieux, T. (2010). ‘Occupational tasks and changes in the wage
structure’, UBC unpublished manuscript, July.

Freeman, R.B. (1993). ‘How much has de-unionisation contributed to the rise of male earnings
inequality?’, in: Danzinger, S., and Gottschalk, P. (eds), Uneven Tides: Rising Income Inequali-
ty in America, New York: Russel Sage Foundation, pp. 133-163.

Freeman, R.B., and Katz, L.F. (1995). ‘Introduction and summary’, in: Freeman, R.B., and
Katz, L.F. (eds), Differences and Changes in Wage Structures, Chicago: University of Chicago
Press, pp. 1-21.

Glassner, V., Keune, M. (2012). The crisis and social policy: The role of collective agreements’,
International Labour Review, 151(4), pp. 351-375.

Gregory, B. (1999). ‘Labour market institutions and the gender pay ratio’, The Australian
Economic Review, 32(3), pp. 273-278.

Gwartney, J. Lawson, R., Grubel H., de Haan J., Sturm J., and Zandberg, E. (2010). Economic
Freedom of the World: 2009 Annual Report, Vancouver, BC: The Fraser Institute. Data re-
trieved from www.freetheworld.com.

Heckman, J. J. (1979). ‘Sample selection bias as a specification error’, Econometrica: Journal
of the Econometric Society, 47(1), pp. 153-161.

Heinze, A., and Wolf, E. (2010). ‘The intra-firm gender wage gap: A new view on wage dif-
ferentials based on linked employer-employee data’, Journal of Population Economics, 23(3),
pp. 851-879.

Holscher, J., Perugini, C., and Pompei, F. (2011). “Wage inequality, labour market flexibility
and duality in Eastern and Western Europe Post-Communist Economies, 23(3), pp. 271-310.

34



Labour Market Institutions, Crisis and Gender Earnings Gap in Eastern Europe

Hunt, J. (2002). ‘The transition in East Germany: when is a ten-point fall in the gender gap
bad news?’, Journal of Labor Economics, 20(1), pp. 148-169.

Ichimura, H. (1993). ‘Semiparametric least squares (SLS) and weighted SLS estimation of
single-index models’, Journal of Econometrics, 58(1), pp. 71-120.

ILO (2012). World of Work Report 2012: Better Jobs for a Better Economy. Geneva: Interna-
tional Labour Organization and International Institute for Labour Studies.

Jurajda, S. (2003). ‘Gender wage gap and segregation in enterprises and the public sector in
late transition countries’, Journal of comparative Economics, 31(2), pp. 199-222.

Jurajda, S. (2005). ‘Gender segregation and wage gap: An East-West comparison’, Journal of
the European Economic Association, 3(2-3), pp. 598-607.

Jurajda, S., and Harmgart, H. (2007). ‘When do female occupations pay more?’, Journal of
Comparative Economics, 35(1), pp. 170-187.

Kahn, L. M. (2007). ‘The impact of employment protection mandates on demographic tempo-
rary employment patterns: International microeconomic evidence’, The Economic Journal,
117(521), pp. F333-F356.

Klein, R., and Spady, R. H. (1993). ‘An efficient semiparametric estimator for binary response
models’, Econometrica, 61(2), pp. 387-421.

Koenker, R., and Bassett, G. (1978). ‘Regressionquantiles’, Econometrica, 46(1), pp. 33-50.

Koeniger, W., Leonardi, M., and Nunziata, L. (2007). ‘Labor market institutions and wage in-
equality’, Industrial and Labour Relation Review, 6(3), pp. 340-356.

La Font, S. (2001). “‘One step forward, two steps back: women in the post-communist states’,
Communist and Post-Communist Studies, 34(2), pp. 203-220.

Lee, D.S. (1999). “‘Wage inequality in the US during the 1980s: rising dispersion of falling
minimum wage’, Quarterly Journal of Economics, 114(3), pp. 977-1023.

Lehmann, H., and Muravyev, A. (2012). ‘Labor market institutions and labor market performance:
What can we learn from transition countries?’, Economics of Transition, 20(2), pp. 235-269

Lemieux, T. (2011). ‘Wage Inequality: a comparative perspective’, Australian Bulletin of La-
bour, 37(1), pp. 2-32.

Leonardi, M., and Pica, G. (2012). “Who pays for it? The heterogeneous wage effects of em-
ployment protection legislation’, The Economic Journal, accepted, doi 10.1111/ec0j.12006

Machado, J.A., and Mata, J. (2005). *‘Counterfactual decomposition of changes in wage distri-
butions using quantile regression’, Journal of Applied Econometrics 20(4), pp. 445-465.

Manning, A., and Petrongolo, B. (2008). ‘The part-time pay penalty for women in Britain’,
The Economic Journal, 118(526), pp. F28-F51.

McGuinness, S., Kelly, E., O’Connell, P. J., and Callan, T. (2011). “The impact of wage bar-
gaining and worker preferences on the gender pay gap’, European Journal of Industrial Rela-
tions, 17(3), pp. 277-293.

Milanovic, B. (1998). Income, Inequality, and Poverty during the Transition from Planned to
Market Economies, Washington, D.C.: World Bank.

Mincer, J. (1958). ‘Investment in human capital and personal income distribution’, The Jour-
nal of Political Economy, 66(4), pp. 281-302.

35



10S Working Paper No. 328

Myslikova, M. (2012). ‘“The gender wage gap in central European countries. Prague Economic
Papers, 3, Institute of Economic Studies, Charles University, Prague.

Newell, A., and Reilly, B. (2001). ‘The gender pay gap in the transition from communism:
Some empirical evidence’, Economic Systems, 25(4), pp. 287-304.

Newey, W.K. (1991). Two Step Series Estimation of Sample Selection Models, MIT: mimeo.

Nicodemo, C. (2009). ‘Gender pay gap and quantile regression in European families’, 1ZA
Working Paper No. 3978, Bonn: IZA.

OECD (2011), Divided We Stand: Why Inequality Keeps Rising, Paris: OECD Publishing
OECD (2012) Employment Database, November 2012

Olivetti, C., and Petrongolo, B. (2008). ‘Unequal pay or unequal employment? A cross-
country analysis of gender gaps’, Journal of Labor Economics, 26(4), pp. 621-654.

Orazem, P. F., and Vodopivec, M. (2000). ‘Male-female differences in labor market outcomes
during the early transition to market: The cases of Estonia and Slovenia’, Journal of Population
Economics, 13(2), pp. 283-303.

Pastore, F., and Verashchagina, A. (2011). ‘When does transition increase the gender wage
gap?’, Economics of Transition, 19(2), pp. 333-369.

Perugini C., and Pompei, F. (2012). ‘Employment protection and earnings inequality within edu-
cation groups in Europe’, Paper presented at the 2012 EACES Conference, Paisley, Scotland.

Ponzellini, A.M., Aumayr, C., and Wolf. F. (2010). Addressing the Gender Wage Gap: Gov-
ernment and Social Partner Actions. Dublin: Eurofound.

Powell, J. L. (1987). ‘Semiparametric estimation of bivariate latent variable models’, Social
Systems Research Institute Working Paper No. 8704, University of Wisconsin-Madison.

Rigler, A., and Vanicsek, M. (2008). ‘Gender inequalities of the labour market. Decomposition
of the pay gap in Hungary’, BerBarometer Project — Equal H 005.

Rubery, J., Grimshaw, D., and Figueiredo, H. (2005). ‘How to close the gender pay gap in
Europe: towards the gender mainstreaming of pay policy’, Industrial Relations Journal, 36(3),
pp. 184-213.

Sila, U. (2012). *‘Greater wage inequality reduces average hours of work’, Economica, 79(316),
pp. 680-702.

Simon, H. (2012). ‘The gender gap in earnings: an international comparison with European
matched employer-employee data’, Applied Economics, 44(15), pp. 1985-1999.

Venn, D. (2009). ‘Legislation, collective bargaining and enforcement: Updating the OECD
employment protection indicators’, OECD Social, Employment and Migration Working Papers
No. 89, Paris: OECD.

Viitanen, T. (2007). ‘Informal and formal care in Europe’. IZA Discussion Papers No. 2648,
Bonn: IZA.

Zabalza, A., and Tzannatos, Z. (1985). Women and Equal Pay: The Effects of Legislation on
Female Employment and Wages in Britain, Cambridge: Cambridge University Press.

36



Labour Market Institutions, Crisis and Gender Earnings Gap in Eastern Europe

Appendix
Table A1 Labour market institutional settings in Central and Eastern European countries
2006 2008
LM Union Wage LM Union Wage

deregulation Density Coordination | deregulation Density Coordination
Bulgaria 8.3 21.15 4 8.3 20.09 2
Czech Republic 6.7 18.70 2 6.7 17.42 2
Estonia 6.7 8.20 1 6.7 1.27 1
Hungary 10.0 17.04 2 10.0 16.81 2
Latvia 5.0 17.60 1 5.0 14.80 1
Lithuania 6.7 10.46 1 6.7 8.47 1
Poland 8.9 16.77 1 8.9 15.60 1
Slovak Republic 8.3 20.56 2 8.3 17.17 2
Slovenia 2.2 29.66° 4 2.2 29.66 4
Western EU 6.9 36.46 3.6 6.8 34.91 3.3

# data refer to 2008, due to missing data for the reference year
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Table A2 Sample average characteristics and gender differences (pooled sample,

2007 and 2009)

2007 2009
Female Male Diff. Female Male Diff.
Ln(hourly earnings) 1.536 1672  -0.136™" 1.427 1.527 -0.100""
Age 43.73 42.61 1.126™" 4251 41.55 0.964™
Health status 2.332 2.286 0.046™" 2.294 2.261 0.033"™"
Urban 0.477 0.439 0.038™" 0.488 0.458 0.029™
Partime 0.058 0.026 0.032" 0.058 0.024 0.034™
Second job 0.020 0.025  -0.058"™" 0.040 0.070 -0.003™"
Status
Permanent workers 0.827 0.748 0.079™ 0.836 0.742 0.093™
Temporary workers 0.091 0.086 0.004" 0.081 0.081 0.001
Self-employed 0.082 0.166  -0.084"" 0.083 0.177 -0.094™"
Education
Primary 0.093 0115  -0.022"™" 0.084 0.105 -0.022""
Secondary 0.636 0720  -0.084™ 0.598 0.700 -0.102""
Tertiary 0.271 0.165 0.106™" 0.318 0.195 0.123™
Firm size
0-10 0.321 0332 -0.0117 0.295 0.312 -0.017"
11-49 0.317 0.320  -0.003 0.342 0.337 0.005
50 and over 0.362 0.347 0.014™ 0.363 0.351 0.012™
Sector
Agriculture 0.046 0.0776  -0.032""  0.0355 0.0795 -0.044™
Industry 0.219 0320 -0.101™" 0.188 0.301 -0.114™
Construction 0.017 0.165 -0.148""  0.0161 0.149 -0.133"
Trade 0.163 0.105 0.058™" 0.168 0.108 0.06™"
Transport 0.049 0.113  -0.063™" 0.051 0.117 -0.067""
Hotels and restaurants 0.046 0.019 0.026™" 0.046 0.0220 0.024™"
Business services 0.086 0.063 0.024™ 0.095 0.0721 0.023™
Other services 0.373 0.137 0.236™" 0.401 0.151 0.250™"
Occupation
Managers and Senior officials 0.047 0.068  —-0.020™" 0.053 0.074 -0.021™
Professional and Technicians 0.365 0.195 0.170™" 0.395 0.213 0.182""
Clerks 0.303 0.120 0.184™" 0.304 0.129 0.175™
Skilled agricultural and craft workers | 0.097 0339  —0.242" 0.075 0.314 -0.238""
Machine operators 0.068 0.189  -0.121™" 0.056 0.182 -0.126™"
Elementary occupations 0.119 0.090 0.029™" 0.117 0.088 0.029™
Observations 30,796 36,185 30,287 34,175

Notes: Significance level for the t-test (HO: diff.=0): " p<0.05, ™ p<0.01, ™" p<0.001
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Table A3 OLS estimates, pooled model (2007 and 2009)

2007 2009
1) 2 ®3) &) @ 2 ®) 4
male 0.198™ 0.171™"| 0.387""| 0.258™" 0.176™ 0.143™| 0.263™ 0.214™
(0.005) (0.011) (0.014) | (0.009) (0.006) (0.012) | (0.013) (0.010)
married 0.038™" | 0.038™ | 0.034™| 0035™ | 0.036™ | 0.036™| 0.034™ | 0.035™
(0.005) (0.005) (0.005) | (0.005) (0.004) (0.004) | (0.004) (0.004)
age 0.021" | 0.021™| 0.021™| 0.021™ | 0.025™ | 0.024™| 0.025™ | 0.025™
(0.004) (0.004) (0.004) | (0.004) (0.003) (0.003) | (0.003) (0.003)
age’ -0.000"" | -0.000""| -0.000"" | -0.000"" | -0.000™" | -0.000""|-0.000"" | -0.000""
(0.000) (0.000) (0.000) | (0.000) (0.000) (0.000) | (0.000) (0.000)
health -0.050"" | -0.050""| -0.050"" | -0.050"" | -0.038"" | -0.038""|-0.039"" | -0.039™"
(0.006) (0.006) (0.006) | (0.006) (0.005) (0.005) | (0.005) (0.005)
Temp -0.133"" | -0.133™"| -0.133""| -0.133™" | -0.125"" | -0.125""|-0.125™" | -0.125™"
(0.007) (0.007) (0.007) | (0.007) (0.007) (0.007) | (0.007) (0.007)
Self -0.202"" | -0.201™"| -0.195"" | -0.198"" | -0.208"" | -0.207""|-0.204™" | -0.206™"
(0.009) (0.009) (0.009) | (0.009) (0.009) (0.009) | (0.009) (0.009)
Secondary 0.067 0.067"" | 0.067""| 0.067™" | 0.080™ | 0.080""| 0.081™" | 0.081™"
(0.009) (0.009) (0.009) | (0.009) (0.009) (0.009) | (0.009) (0.009)
Tertiary 0.311™ 0.311™| 0.311™| 0.311™ 0.324™ 0.323™"| 0.324™ 0.324™
(0.013) (0.013) (0.013) | (0.013) (0.013) (0.013) | (0.013) (0.013)
Part 0.039™ | 0.039™ | 0.039™| 0.040™ | 0.070™ | 0.070™| 0.0717" | 0.0717™
(0.012) (0.012) (0.012) | (0.012) (0.011) (0.011) | (0.011) (0.011)
sjob 0.157" 0.157""| 0.159™| 0.158™" 0.836™" 0.836""| 0.835™ 0.835™
(0.005) (0.005) (0.005) | (0.005) (0.033) (0.033) | (0.033) (0.033)
Size (11-49) 0.101™ | 0.01™| 0.01™| 0.1017" 0.127™ 0.127™"| 0.127™ 0.127™
(0.005) (0.005) (0.005) | (0.005) (0.005) (0.005) | (0.005) (0.005)
Size (over 50) 0.198™ | 0.1977"| 0.1977"| 0.1977 0.233"™ 0.233™"| 0.233™ 0.233™
(0.005) (0.005) (0.005) | (0.005) (0.005) (0.005) | (0.005) (0.005)
urb 0.086™ | 0.086™ | 0.086™| 008 | 00777 | 0.0777| 0077 | 0.077™
(0.005) (0.005) (0.005) | (0.005) (0.005) (0.005) | (0.005) (0.005)
LM_dereg 0.010™ | 0.008™| 0.010™| 0.010™ | -0.094™" | -0.096""|-0.094"" | -0.094™"
(0.002) (0.002) (0.002) | (0.002) (0.002) (0.002) | (0.002) (0.002)
PMD 0.080™" | 0.080™" | 0.080™"| 0.080™" | 0.793™" | 0.792""| 0.789™" | 0.791™"
(0.005) (0.005) (0.005) | (0.005) (0.044) (0.044) | (0.044) (0.044)
UR -0.101™" | -0.1017"| -0.100""| -0.100™" | -0.235"" | -0.235""|-0.234™" | -0.234™"
(0.002) (0.002) (0.002) | (0.002) (0.010) (0.010) | (0.010) (0.010)
ub 0.094™" 0.094™ | 0.099™| 0.094™" 0.203™ 0.203™"| 0.204™ 0.203™
(0.001) (0.001) (0.001) | (0.001) (0.012) (0.012) | (0.012) (0.012)
W_coord -0.393™ | -0.393™"| -0.392"" | -0.376"" | -1.641"" | -1.639"™"|-1.630"" | -1.626™"
(0.005) (0.005) (0.005) | (0.006) (0.094) (0.094) | (0.093) (0.093)
LM_dereg_male - 0.004™" - - - 0.005™" - -
(0.001) (0.001)
UD_male - - -0.010™" - - - |-0.005"" -
(0.001) (0.001)
W._coord_male - - - | -0.029™" - - - -0.019™
(0.003) (0.004)
_cons -0.3377" | -0.323""| -0.432""| -0.366"" | -1.125"" | -1.104""|-1.160"" | -1.143™"
(0.069) (0.069) (0.069) | (0.069) (0.174) (0.174) | (0.174) (0.174)
Sector/occ/country dummies yes yes yes yes yes yes yes yes
Sample-selection corr. yes yes yes yes yes yes yes yes
Obs 66981 66981 66981 | 66981 64462 64462 | 64462 64462
Adj. R-Sq 0.452 0.452 0.454 0.453 0.508 0.508 | 0.508 0.508
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Table A4 Quantile regression estimates, pooled model (2007 and 2009): Labour market
deregulation and earnings gap

2007 2009
0=.10 0 =50 0=90 0=.10 0 =50 0=190
male 0.164™ 0.172™ 0.1617" 0.1377™ 0.142" 0.202"
(0.020) (0.011) (0.017) (0.021) (0.012) (0.018)
married 0.020™" 0.035™ 0.031™ 0.025™ 0.031™ 0.027™
(0.007) (0.004) (0.007) (0.007) (0.005) (0.007)
age 0.021™ 0.023™ 0.021™ 0.016™ 0.024™ 0.039™
(0.005) (0.004) (0.006) (0.005) (0.003) (0.005)
age? -0.000™" -0.000™" -0.000™" -0.000™" -0.000™" -0.000™"
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
health -0.045™" -0.049™" -0.053™" -0.038™" -0.040™" -0.053™"
(0.009) (0.006) (0.009) (0.006) (0.005) (0.007)
Temp -0.159™" -0.138™" -0.088™" -0.152"" -0.126™" -0.089™"
(0.010) (0.007) (0.012) (0.011) (0.007) (0.013)
Self -0.629™" -0.129™ 0.083™ -0.696™" -0.144™" 0.087™
(0.026) (0.010) (0.013) (0.023) (0.008) (0.013)
Secondary 0.045™ 0.086™" 0.0917 0.025™ 0.096™ 0.157"
(0.013) (0.008) (0.014) (0.010) (0.009) (0.014)
Tertiary 0.245™" 0.347™ 0.394™" 0.182"™ 0.349™ 0.495™"
(0.020) (0.013) (0.021) (0.018) (0.014) (0.021)
Part -0.093™" 0.043™ 0.209™ -0.049™ 0.060™" 0.211™
(0.017) (0.012) (0.019) (0.016) (0.012) (0.019)
sjob 0.167" 0.102" 0.084™ 0.744™ 0.766™" 0.926™
(0.008) (0.005) (0.007) (0.045) (0.049) (0.060)
Size (11-49) 0.140™ 0.097" 0.041™" 0.155™ 0.113™ 0.057"™"
(0.008) (0.005) (0.008) (0.007) (0.005) (0.008)
Size (over 50) 0.240™ 0.192" 0.127™ 0.264™ 0.210™ 0.145™
(0.008) (0.005) (0.009) (0.008) (0.006) (0.008)
urban 0.060™ 0.082"" 0.103™ 0.054™ 0.077™ 0.099™
(0.007) (0.005) (0.008) (0.006) (0.004) (0.008)
LM_dereg 0.014™ -0.007™" -0.009" -0.101™" -0.104™" -0.101™"
(0.004) (0.002) (0.004) (0.003) (0.002) (0.003)
PMD 0.056™" 0.0917™" 0.126™ 1.329™ 0.747 0.376™
(0.007) (0.005) (0.008) (0.071) (0.053) (0.064)
UR -0.105™" -0.096™" -0.089"" -0.374™ -0.225™" -0.120""
(0.002) (0.002) (0.002) (0.016) (0.012) (0.014)
ub 0.115™ 0.094™" 0.071™ 0.353™ 0.187"" 0.083™
(0.002) (0.001) (0.002) (0.019) (0.014) (0.017)
W_coord -0.517" —-0.405™" -0.278™ —2.847" -1.513"™ -0.694™
(0.009) (0.006) (0.010) (0.151) (0.112) (0.136)
LM_dereg_male -0.002 0.006™" 0.012™ -0.003 0.007™ 0.006™
(0.003) (0.001) (0.002) (0.002) (0.001) (0.002)
_cons -0.510"" -0.227™ 0.209" -3.543™ -1.293™" 0.087
(0.097) (0.071) (0.109) (0.275) (0.211) (0.255)
Sector/occup/country dummies yes yes yes yes yes yes
Sample-selection correction yes yes yes yes yes yes
Test F [q10=050=90]: LMD_male 7.797 [2, 66943] 8.007" [2, 64424]
Obs 66981 66981 66981 64462 64462 64462
Adj. R-Sq 0.297 0.307 0.286 0.315 0.343 0.333
Notes: Robust standard errors in parentheses. ~, ~ and ~ denote significance at the 1, 5 and 10 percent level, respectively. W: coord,

LM_dereg, UD, PMD: lagged one year.
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Table A5 Quantile regression estimates, pooled model (2007 and 2009): Union density
and earnings gap

2007 2009
0=.10 6 =50 0=90 6=.10 6 =50 =90
male 0286 |  0.429™ 0500 | 016 | o316 | 0375™
(0.021) (0.014) (0.023) (0.021) (0.014) (0.020)
married 0.019™ 0.030™" 0.026™ 0.024™ 0.028™ 0.025™
(0.007) (0.005) (0.008) (0.006) (0.004) (0.007)
age 0.019™ 0.022™" 0.018™ 0.016™ 0.026™ 0.040™"
(0.005) (0.003) (0.006) (0.005) (0.003) (0.005)
age? -0.000™" -0.000"" -0.000" -0.000™ -0.000™" -0.000™"
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
health -0.043™ -0.048™" -0.048™ -0.0377 -0.0417" -0.052""
(0.008) (0.005) (0.009) (0.007) (0.005) (0.007)
Temp -0.161"" -0.139™ -0.087" -0.152"" 0127 -0.0917"
(0.010) (0.007) (0.012) (0.010) (0.007) (0.013)
Self -0.624™" -0.120™" 0.0917 -0.697"" -0.142"" 0.088™"
(0.025) (0.010) (0.012) (0.022) (0.009) (0.013)
Secondary 0.050™" 0.087"" 0.090™" 0.022" 0.098™" 0.151™
(0.012) (0.007) (0.013) (0.012) (0.008) (0.013)
Tertiary 0.246™ 0.348™ 0.393™ 0.179™ 0.352" 0.494™
(0.018) (0.011) (0.021) (0.019) (0.013) (0.020)
Part -0.086™" 0.048™" 0.208™ -0.047™" 0.057"" 0.219™
(0.015) (0.011) (0.020) (0.014) (0.011) (0.020)
sjob 0.168™" 0.102™ 0.083™ 0.746™" 0.763™ 0.914™
(0.008) (0.005) (0.007) (0.048) (0.053) (0.056)
Size (11-49) 0.139™ 0.097" 0.041™ 0.153™ 0.112™ 0.058™
(0.008) (0.005) (0.008) (0.008) (0.005) (0.008)
Size (over 50) 0.238™ 0.193™ 0.126™ 0.262"" 0.209™" 0.143™
(0.008) (0.005) (0.008) (0.008) (0.006) (0.008)
urb 0.059™" 0.081™" 0.099™ 0.054™" 0.075™" 0.098™"
(0.007) (0.005) (0.008) (0.006) (0.005) (0.008)
LM_dereg 0.010™" -0.004" -0.000 -0.103™" -0.101™" -0.097™"
(0.003) (0.002) (0.004) (0.003) (0.002) (0.003)
PMD 0.059™" 0.092™" 0.125™ 1.339™ 0.740™ 0.3617"
(0.008) (0.004) (0.007) (0.079) (0.052) (0.077)
UR -0.103™ -0.096™" —-0.090™" -0.376™" -0.223™ 0117
(0.002) (0.002) (0.002) (0.018) (0.012) (0.018)
ub 0.117™ 0.100™" 0.079™ 0.356™" 0.188™ 0.084™"
(0.002) (0.001) (0.002) (0.021) (0.014) (0.020)
W_coord -0.511"" -0.404™" -0.277" -2.866"" -1.494™" -0.667""
(0.008) (0.006) (0.008) (0.169) (0.113) (0.165)
UD_male -0.007™" -0.011™" -0.013™ -0.001 -0.007™" -0.007™"
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
_cons -0.133 0.1717 0.645™" -3.558"™" -1.377" 0.033
(0.096) (0.068) (0.108) (0.303) (0.215) (0.304)
Sector/occ dummies yes yes yes yes yes yes
Sample-selection correction yes yes yes yes yes yes
Test F [q10=050=q90]: UD_male 11.76™" [2, 66943] 12.66™" [2, 64424]
Obs 66981 66981 66981 64462 64462 64462
Adj. R-Sq 0.298 0.309 0.288 0.315 0.344 0.344

o

Notes: Robust standard errors in parentheses. =,
LM_dereg, UD, PMD: lagged one year.

“and " denote significance at the 1, 5 and 10 percent level, respectively. W: coord,
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Table A6 Quantile regression estimates, pooled model (2007 and 2009): Wage coordination
and earnings gap

2007 2009
0=.10 0 =50 0 =90 0=.10 0 =50 6 =90
male 0.210™ 0.291™" 0.338™ 0.1117 0.259™ 0.313™
(0.014) (0.010) (0.015) (0.015) (0.010) (0.014)
married 0.020™" 0.032"™ 0.027" 0.024™ 0.028"™" 0.025™"
(0.007) (0.005) (0.008) (0.007) (0.004) (0.007)
age 0.021™ 0.022"™ 0.019™ 0.016™ 0.025™" 0.037™
(0.005) (0.004) (0.006) (0.004) (0.003) (0.005)
age’ -0.000™" -0.000™" -0.000™" -0.000™" -0.000™" -0.000™"
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
health -0.047™" -0.049™" -0.050™" -0.037™ -0.040™" -0.050""
(0.009) (0.006) (0.009) (0.006) (0.005) (0.008)
Temp -0.162"™" -0.139™ -0.092™" -0.152™" -0.125™" -0.093
(0.010) (0.007) (0.011) (0.011) (0.007) (0.013)
Self -0.620™" -0.124™ 0.084™ -0.698™" -0.145™" 0.088™
(0.025) (0.010) (0.012) (0.021) (0.008) (0.012)
Secondary 0.049™ 0.087"™ 0.092"" 0.023" 0.098"™" 0.150™"
(0.013) (0.008) (0.013) (0.010) (0.009) (0.014)
Tertiary 0.244 0.348 0.393™ 0.181™ 0.351™" 0.490™"
(0.019) (0.013) (0.021) (0.017) (0.013) (0.021)
Part -0.087™" 0.049™ 0.210™ -0.049™" 0.058™ 0.219™
(0.016) (0.011) (0.021) (0.015) (0.012) (0.018)
sjob 0.168™ 0.102"™ 0.088"™" 0.749™ 0.766™" 0.931™
(0.008) (0.005) (0.007) (0.045) (0.053) (0.063)
Size (11-49) 0.141™ 0.097™ 0.039™ 0.156™" 0.113™ 0.056™"
(0.008) (0.005) (0.008) (0.008) (0.005) (0.008)
Size (over 50) 0.239 0.192™ 0.125™ 0.264™" 0.211™ 0.1417™
(0.009) (0.006) (0.009) (0.008) (0.006) (0.008)
urban 0.062 0.081™ 0.098™" 0.054™" 0.077™ 0.098"™"
(0.007) (0.005) (0.008) (0.006) (0.005) (0.008)
LM_dereg 0.012" -0.005™ -0.002 -0.102" -0.101™" -0.097""
(0.003) (0.002) (0.004) (0.003) (0.002) (0.003)
PMD 0.060™" 0.090™ 0.123™ 1.3317 0.742™ 0.364™
(0.007) (0.005) (0.007) (0.072) (0.050) (0.071)
UR -0.105™" -0.095™" -0.089™" -0.374™ -0.223™ -0.117
(0.002) (0.001) (0.002) (0.016) (0.011) (0.016)
ub 0.115™ 0.094™ 0.070™ 0.354™" 0.186™" 0.081™"
(0.002) (0.001) (0.002) (0.019) (0.013) (0.019)
W._coord -0.503™" -0.388™" -0.247™ -2.851"" -1.486"" -0.659™"
(0.009) (0.007) (0.010) (0.154) (0.107) (0.151)
W._coord_male -0.028™" -0.036™" -0.045™" 0.003 -0.032"" -0.032™"
(0.005) (0.003) (0.005) (0.007) (0.004) (0.005)
_cons -0.146 0.260™" 0.732™ -3.532" -1.353"™ 0.104
(0.097) (0.074) (0.117) (0.272) (0.199) (0.291)
Sector/occ dummies yes yes yes yes yes yes
Sample-selection correction yes yes yes yes yes yes
Test F [q10=950=90]: W_coord_male 2.85"[2, 66943] 13.40™" [2, 64424]
Obs 66981 66981 66981 64462 64462 64462
Adj. R-Sq 0.297 0.308 0.287 0.315 0.344 0.333
Notes: Robust standard errors in parentheses. ~, ~ and ~ denote significance at the 1, 5 and 10 percent level, respectively. W: coord,

LM_dereg, UD, PMD: lagged one year.
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