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Abstract
Purpose – The purpose of this paper is to analyse the relation between occupational segregation and the
gender wage differences using data on three-digit occupational level of classification. The authors examine
whether a statistically significant relation between the share of men in employment and the size of
the unexplained part of the gender wage gap exists.
Design/methodology/approach – Traditional Oaxaca (1973) – Blinder (1973) decomposition is performed
to examine the differences in the gender wage gaps among minor occupational groups. Two types of
reweighted decomposition – based on the parametric estimate of the propensity score and non-parametric
proposition presented by Barsky et al. (2002) – are used as the robustness check. The analysis is based on
individual data available from Poland.
Findings – The results indicate no strong relation between occupational segregation and the size of
unexplained differences in wages. The unexplained wage differences are the smallest in strongly female-
dominated and mixed occupations; the highest are observed in male-dominated occupations. However, they
are probably to a large extent the result of other, difficult to include in the econometric model, factors rather
than the effects of wage discrimination: differences in the psychophysical conditions of men and women,
cultural background, tradition or habits. The failure to take them into account may result in over-interpreting
the unexplained parts as gender discrimination.
Research limitations/implications – The highest accuracy of the estimated gender wage gap is obtained
for the occupational groups with a similar proportion of men and women in employment. In other male- or
female-dominated groups, the size of the estimated gender wage gaps depends on the estimation method used.
Practical implications – The results suggest that decreasing the degree of segregation of men and women
in different occupations could reduce the wage differences between them, as the wage discrimination in
gender balanced occupations is the smallest.
Originality/value – To the best of the authors’ knowledge, this study is one of the few conducted at such a
disaggregated level of occupations, and one of few studies focused on Central and Eastern European
countries and the first one for Poland.
Keywords Gender wage gap, Poland, Occupational segregation, Wage discrimination
Paper type Research paper

1. Introduction
Results of different studies suggest that gender differences in wages are a well-established
feature of contemporary labour markets in most developed economies (Blau and Kahn, 2003).
However, only a fraction of the wage gap between men and women can be explained by the
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differences in their productivity potential. Researchers have therefore sought other
explanations.

As one of the potential sources of gender wage differences, an occupational segregation
is proposed. The research for various countries indicates that there is a relation between
occupational segregation and level of wages but the shape of this relation is not obvious.
Some research underlines that the relation is linear: predominately female occupations pay
less than male occupations (England et al., 1994; de Ruijter et al., 2003; de Ruijter and
Huffman, 2003). Other research reveals a non-linear relation between sex composition of
occupation and wages, where the highest wages for both men and women are earned in
gender balanced occupations (Magnusson, 2013). Brynin and Perales (2015) found evidence
that wage effects of occupational segregation evolves into more complex processes,
including differing impact for graduate and non-graduate workers.

Several studies have analysed the link between occupational segregation and the size of
the gender wage gap across countries, although in many cases the conclusions are
inconclusive. Blau and Kahn (2003) and Dolado et al. (2002) found some weak evidence that
the gender wage gap and occupational segregation are positively correlated. Other research
indicated a non-linear relation: gender wage gap is relatively low in mixed occupations
(Hakim, 1998). There is also considerable disagreement whether this gap actually reflects
gender discrimination in the labour market or rather productivity differences among
workers. Most of studies use the aggregate data to measure the occupational segregation of
workers as one of the explanatory variables in the gender wage gap regression.

This paper aims to add to the empirical literature by analysing the relation between
occupational segregation of men and women and the size of differences in wages in detailed
occupational groups. The research question is:

RQ1. Whether in some groups of occupations (male or female-dominated) the
unexplained differences in wages of men and women are significantly higher
than in others in a systematic way?

Based on theoretical and empirical literature the authors expect that the differences in
wages between men and women should be higher in occupations with a permanent need to
improve the qualifications, as a significant number of women have to interrupt the job
carrier to give birth and take care of young children. Moreover, for the same reason gender
wage gaps are expected to be higher in time-consuming occupations.

The study deepens the existing literature by focusing on the analysis of detailed
occupations. It uses data about wages of workers and their characteristics at a three-digit
level of International Standard Classification of Occupations (ISCO) for Poland. The authors
estimate the gender wage gap for each of the 98 minor occupational groups and evaluates to
what extent the differences are justified by workers’ characteristics. Having done this, the
paper examines if a statistically significant relation between the share of men and women in
occupation and the size of the unexplained part of the wage gap exists. To the best of the
authors’ knowledge, this study is one of the few conducted at such a disaggregated level of
occupations, one of few studies focused on Central and Eastern European countries and the
first one for Poland.

The unexplained part of the wage gap is usually treated in the literature as an estimate of
wage discrimination. However, as is well known, the discrimination effects can be
overstated if some important explanatory variables are missing. On the contrary, the
unexplained part will also understate discrimination if some of the explanatory variables
have themselves been influenced by discrimination (Blau and Kahn, 2016). One of the
strategies used to overcome these problems is to analyse more homogenous samples. This is
the approach adopted in this paper. As the major occupational groups are less segregated
by sex than detailed occupations, it can lead to underestimation of the occupational gender
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wage gap (de Ruijter et al., 2003). The authors use, therefore, occupational measures that are
as detailed as possible. Blau and Kahn (2016) confirm that omitted-variable biases are less
severe in such homogeneous samples.

The standard methodological approach advised in the literature is followed. The adjusted
wage gap for each of the occupational group is obtained based on the extended Mincer
equation estimates. To answer the question to what extent the gender wage gap can be
explained by different characteristics of males and females, the Oaxaca (1973) and Blinder
(1973) decomposition is used. The authors then try to answer the question whether statistically
significant relation between the unexplained part of the gender wage gap and share of men in
the occupational group exists. To check the robustness of the results two types of reweighted
decomposition are used. The first is based on the parametrically estimated odds of employees
being women, and the second on non-parametrically estimated odds.

The structure of the paper is as follows. Section 2 reviews the literature related to the
occupational segregation and the differences in wages between men and women. In Section 3,
some methodological aspects of the estimations of the gender wage gap are discussed. Section
4 presents the data used and outlines the empirical strategy. Section 5 presents the empirical
results, and Section 6 concludes the study.

2. Literature review
Numerous empirical studies confirm the negative relation between occupational segregation
and level of wages: workers in female-dominated occupations earn lower wages than
workers in male-dominated occupations. Most of the research explains these differences by
adopting at least one of three main mechanisms (de Ruijter et al., 2003).

The first mechanism is based on the Human Capital Theory, which explains the
differences in wages in male- and female-dominated occupations, according to individual
differences in their human capital (Mincer and Polachek, 1974). Women have a comparative
advantage in the domestic sphere (as they are the birth-givers and usually the main
caretakers of the children), and therefore invest less than men in human capital. For the
same reason, employers generally invest less in the human capital of female employees.
Therefore, to some extent, the existence of the gender wage gap may reflect women’s
tendency to choose occupations with more flexible working hours or smaller wage penalties
for time-out-of-work, due to the necessity to balance work and family life (motherhood).
Consequently, not only occupational segregation, but also the traditional perception of roles
in the family, may disadvantage women in the labour market (Blau, 1996).

The second mechanism is based on the Crowding Theory, which explains the gender
differences in wages according to women’s restricted access to some occupations (Bergmann,
1986). Wages in each of the segments of the labour market are set according to the principles of
supply and demand. Due to some restrictions, the amount of supply in female-dominated
occupations is artificially high, which lowers the average level of their wages. In this theory,
men and women compound “non-competing groups”, which means that there are boundaries
between segments that prevent a reallocation of men and women across the different segments.

The third mechanism is based on gender bias, according to which male and female
labour is differently evaluated. Research shows that both men and women attribute less
value to work performed by women. Therefore, it appears that occupations that require
typically female skills yield lower wages (England et al., 1994).

The analyses concerned with the gender wage gap in different countries indicate that
wage differences vary substantially across countries (Blau and Kahn, 2003) among both
experience levels and/or income quantiles. In many countries the gender wage gap is wider
at the top or at the bottom of the wage distribution, suggesting the existence of “glass
ceilings” or “sticky floors”. There are also substantial gender differences across firms,
occupations and industries.
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As far as the relation between occupational segregation and gender wage gap is concerned,
the empirical literature is not conclusive. Several researches confirm that the gender wage gap is
larger in occupations requiring highly educated workers (e.g. Evertsson et al., 2009). Dolado et al.
(2002) and Blau and Kahn (2003) regressed the gender wage gap in several countries on (among
others) a measure of the degree of occupational segregation by gender and found some weak
positive relation. De Ruijter and Huffman (2003) using Dutch data found compelling evidence of
men’s net wage advantage across all occupations; however, this advantage decreased with a the
percentage female in an occupation. Xiu and Gunderson (2015) analysed the gender earnings
gap in China and found considerable heterogeneity in the effect of occupational discrimination
within the sub-occupations in the different broad occupational groups.

The impact of the feminisation of occupational groups on the gender wage gap was
analysed by Grönlund and Magnusson (2013). They aimed to test to what extent the gender
wage gap in different occupational groups can be attributed to one of the above mentioned
three theories that explain differences in the earnings of men and women. According to their
research, the negative correlation between the percentage of female employees and hourly
wages is inadequately explained by any of the three mechanisms. These results confirm the
earlier findings of de Ruijter et al. (2003).

Barón and Cobb-Clark (2010) analysed the link between occupational segregation and the
gender wage gap in the public and private sector in Australia. They find that gender wage
gap is flat across the wage distribution in public sector and increasing with the wage level
increases in private sector. Moreover, the gender wage gap among low-paid workers is
totally explained by differences in wage-related characteristics. However, this is largely
unexplained among high-paid workers in both sectors. Similar results were found by
Murphy and Oesch (2015) for Britain, Germany and Switzerland: the wage penalties
associated with working in a female occupation were larger in private than public sector.

Nonetheless, there is little research regarding the Central and Eastern European countries.
Among the few, one can mention Jurajda (2003) focused on the Czech Republic and Slovakia,
and Banerjee (2014) on Macedonia. Jurajda (2003) stated that employment segregation is
related to over one-third of the overall gender wage differences in both countries analysed.
Banerjee (2014) confirmed that women are over-represented in female-dominated occupations
and that feminisation in occupations has a negative impact on earnings.

As far as Poland is concerned, the majority of the previous studies on the Polish labour
market have concentrated on estimating the gender wage gap for the whole economy with
occupational groups or specific industries as explanatory variables. The estimates vary
significantly due to differences in databases and the method of estimation (see Majchrowska
and Strawiński, 2016; Goraus et al., 2017). Many studies also confirmed that gender wage
gap in Poland is significantly differentiated across regions, age groups or wage quantiles.
The previous research on the gender wage gap in Poland shows that part of the wage
differences might be explained by differences in working hours. Moreover, the majority of
the research indicates that only small part of the wage differences can be explained by
differences in personal and employment characteristics. The unexplained component of the
gender wage gap is much higher than the explained one and suggests the existence of some
discrimination of women in the labour market in Poland.

3. Different views and interpretations of the gender wage gap
The raw wage gap can be a misleading indicator of gender inequality in the labour market
as it does not take into account the existing differences between male and female employees
in productivity potential. It may either overestimate the extent of discrimination if women
are systematically less qualified than are men, or underestimate it. Therefore, for scientific
and policy-making purposes, the numerous studies since the early 1970s focused on gender
differentials have been decomposed into a part that can be explained by differences in
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human capital endowments, and an unexplained part (or a part explained by the difference
in the value attached by the labour market to equal male and female endowments).
The latter part is treated as an estimate of gender discrimination in the labour market.
The decomposition was pioneered by Blinder (1973) and Oaxaca (1973), and is usually based
on the Mincer wage equation (Mincer, 1974; Mincer and Polachek, 1974). In this approach
logarithmic wages are regressed against individual characteristics that are relevant from
the perspective of the labour market, such as years of education, work experience or time-
out-of-work. In line with the underlying human capital model (Becker, 1964) the coefficients
in the wage regression are interpreted as returns on investment (or loss from disinvestment).
It is also customary to include among the explanatory variables some of the job
characteristics such as occupation or industry.

Despite its simplicity, this approach poses several econometric problems. First of all, the
estimates of discrimination effect are conditional upon the control variables included in the
wage equation. If the gender differences in potential productivity are not fully accounted for
by the control variables, the unexplained residual is likely to be biased upwards. On the
other hand, if the explanatory variables in the wage equation are themselves the result of
discrimination, the unexplained residual will be underestimated. This may be the case with
job characteristics if occupational gender segregation leads to the overrepresentation of
women in lower-paid professions. Another potential source of estimation bias is the
unobserved heterogeneity problem resulting in the endogeneity of regressors in the wage
equation. Some unobserved individual characteristics, e.g. mental abilities, affect both
wages and some of the explanatory variables, e.g. educational attainment, which may lead
to the inconsistency of the ordinary least squares (OLS) estimates. The estimates may also
be inconsistent due to sample selection bias or measurement errors. For instance, the
decision to supply labour – especially in the case of women – may be conditional on several
factors, such as expected wage, partner’s income and number of children.

These identification problems are widely recognised in the literature, but there is no
consensus on how to handle them (Kunze, 2008). The choice of controls is often restricted by
the data set available to the researcher. The endogeneity of regressors may be corrected
using an instrumental variables estimator, but finding valid instruments – especially given
data constraints – often poses major problems. If panel data are available, the unobserved
individual effect may be captured by means of a fixed-effects estimator, and some
transformations of endogenous variables may be used as instruments by applying the
estimators of Hausman and Taylor (1981), Arellano and Bond (1991) or Arellano and
Bover (1995). Despite the potential inconsistency of the estimates, most studies based on
cross-sectional data sets nevertheless apply the OLS estimator (Kunze, 2008).

Performing the Oaxaca (1973) and Blinder (1973) decomposition requires the estimation of a
hypothetical wage structure, which is called “counterfactual wage distribution” in the
treatment effects literature. There exists an explicit link between these two strands. Recent
applications of treatment-effect related methods have used reweighting (Barsky et al., 2002;
Kline, 2011; Słoczyński, 2015), matching on covariates (Black et al., 2006, 2008; Ñopo, 2008) and
propensity score matching (Frölich, 2007), to study intergroup differences in various outcomes.

The conventional Oaxaca-Blinder approach based on the OLS regression requires a
parametric assumption about the form of the conditional expectation function. Barsky et al.
(2002) showed the importance of the linearity assumption of the conditional expectation
function for the validity of the Oaxaca-Blinder decomposition. If the assumption does not
hold, then the Oaxaca-Blinder decomposition does not provide consistent estimates of the
wage structure and composition effect. The second problem is the lack of a common
support. As a solution, Barsky et al. (2002) proposed reweighting using a non-parametric
estimate of the propensity score. The reweighting procedure involves the stratification and
equalisation of distributions. The reweighting approach itself is a modification of the
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standard Oaxaca-Blinder decomposition. Instead of a direct comparison of two groups, the
group of interest is compared to the weighted average of the comparison group.

Kline (2011) pointed out that the classic regression-based estimator of counterfactual
means studied by Oaxaca and Blinder constitutes a propensity-score reweighting estimator,
based upon a linear model for the conditional odds of being treated as a linear function of the
covariates. The weighted average of the control outcomes, with weights proportional to the
conditional odds of treatment, identifies the counterfactual mean of the treated population.
One must note, however, that the reweighting procedure may have some undesirable
statistical properties in small samples, especially when there is a problem of common
support ( for more details, see Fortin et al., 2011).

The available alternative is to use matching or propensity score matching. These
techniques solve the common support problem and relax the linearity assumption. The former
method, also called non-parametric matching, has been used in the context of gender wage
gaps, for instance by Black et al. (2006, 2008) and Ñopo (2008). The latter, for example, was
used by Frölich (2007). One can think of matching as equalising the distribution of covariates
(Black et al., 2008). In the case of non-parametric matching, the counterfactual distribution is
constructed as the weighted average wage gap for groups formed upon values of
demographic characteristics. In the case of propensity score matching, the counterfactual
distribution is constructed from the wages of matched (i.e. similar in demographic
characteristics) individuals. Recently, Słoczyński (2015) provided an alternative solution to the
comparison group choice problem by developing a new version of the Oaxaca-Blinder
decomposition, whose unexplained component recovers the average wage gap.

Based on the results of the discussed research, the authors decided to use the Oaxaca-
Blinder decomposition based on the extended Mincer-type wage equation as the baseline
model. To strengthen our findings, two reweighting schemes were applied as robustness
checks. In the first, the weights are based on a parametric estimate of the propensity score,
while in the second the authors follow the non-parametric proposition of Barsky et al. (2002).

4. Data and empirical strategy
The data on wages and individual characteristics of employees used in this paper were
obtained from the Structure of Wages and Salaries by Occupations (SWS) database in 2012
provided by the Central Statistical Office in Poland. The survey is carried out with biennial
frequency. It covers entities of the national economy whose employees exceed nine persons
from both public and private sector. The database includes both full- and part-time
employees who worked for the whole month in October 2012.

The advantage of the SWS survey is the high reliability of its data on wages, which are
reported by the accounting departments along with the number of hours worked, and the
size of the database. As of 2012, the SWS survey covered 12.8 per cent of the total number of
enterprises in Poland whose employees exceeded nine persons. The total number of
observations in the sample is approximately 725,000[1].

The database contains information on individuals’ wages and several personal
characteristics, such as gender, age, level of education, work tenure and occupational group.
It also includes some employers’ characteristics, such as ownership sector, size of the
enterprise and its location, as well as the NACE section. All the variables were used as
controls in the Mincer equation.

The analysis was conducted at minor (three-digit) occupational group level in order to
study homogenous group of workers who perform similar tasks at work. This level of
analysis is suggested in the literature (de Ruijter et al., 2003). For instance, all health
professionals are allocated in the same sub-major (two-digit) occupational group. However,
evidently medical doctors (minor 221 group) perform different tasks than nursing
professionals (minor 222 group).
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The empirical strategy was divided into several steps. In the first step, data cleaning was
performed. Those observations with a declared hourly base wage below the national
minimum of PLN8.15 were removed from the sample. The occupational groups are defined
according to the ISCO-08 classification. By definition, the concept of occupation is defined as a
“set of jobs whose main tasks and duties are characterised by a high degree of similarity[2]”.
The occupations are divided into groups according to the nature of performed task
(i.e. specialist, craft and manual) and formal level of education.

Additionally, at least 100 observations for each gender for each occupational group in the
sample were required. This condition is necessary for computational reason. This step cuts
down the total number of 124 separate three-digit occupational groups in the sample to 98
(less than 10 per cent of the total observations were discarded). The main reason for removal
was a huge male domination or the scarcity of the occupation in the population.

The second step was the estimation of the Mincer-type wage equation for each minor
(three-digit) occupation group separately. The functional form of the equation is as follows:

ln wið Þ ¼ b0þb1EDUiþb2EXPiþb3EXPi
2þ

XK

k¼1

gkXk;iþ INTERACTIONSiþei

where wi is the base wage (PLN); EDU is the number of years of formal education (in years);
EXP is the number of years of work experience (in years); and X is the job characteristics:

• size of the firm (small, medium, large, very large);

• ownership sector (1 for public, 0 for private); and

• NACE section.

INTERACTIONS include interactions of years of education with sector- and firm-size
dummies and experience with sector dummies.

In the third step, the Oaxaca-Blinder decomposition for each of 98 minor occupational
groups was performed. To check the robustness of the results two reweighting schemes were
applied. In the first, the weights are based on a parametric estimate of the propensity score,
while in the second the authors followed the non-parametric proposition of Barsky et al. (2002).
The results of the decomposition allowed us to answer a question if statistically significant
relations between occupational segregation and an unexplained part of a wage gap exist.

5. Occupational segregation, gender wage gaps and discrimination:
empirical results
Looking at the sample of 98 minor, three-digit level occupational groups in Poland, there are
39 male-dominated groups where more than 60 per cent of employees are males, 37
female-dominated groups where men constitute less than 40 per cent of workers and 22
mixed groups with a masculinisation ratio[3] between 40 and 60 per cent[4].

The seventh and eighth major occupational groups are the most masculinised ones: they
contain almost half of all minor male-dominated groups (Figure 1). The highest shares of
men in employment (98-99 per cent) are noted among heavy truck and bus drivers (833),
electrical equipment installers and repairers (741) and sheet and structural metal workers,
moulders and welders and related workers (721).

The most feminised major occupational group is the second one (professional workers).
The lowest shares of men in employment are noted among nursing and midwifery
professionals (222; masculinisation ratio 0.02) and among cashiers and ticket clerks (532)
and domestic, hotel and office cleaners and helpers (911; 0.07).

Among occupations with almost balanced men-to-women ratio in employment
(47-52 per cent), there are: life science professionals (213), physical and earth science

384

IJM
39,3



professionals (211), building and housekeeping supervisors (515) and food processing and
related trades workers (751).

The differences in the degree of masculinisation within the major occupational groups are
large. In almost each of the major occupational groups, there are female- and male-dominated as
well as mixed occupations. This finding supports our empirical approach to conduct analysis at
minor occupational group level. The highest dispersion of the masculinisation ratio is noted in
second major occupational group (professionals), where the indicator varies from 0.02 (nursing
and midwifery professionals, 222) to 0.96 (electrotechnology engineers, 215; Figure 1).

The level of average base salaries per hour of men and women among occupational groups
shows a very clear pattern. The highest wages of both of men and women are observed in the
groups where the highest level of education and qualifications is required: there are the first
(managers) and second (professionals) major occupational groups (Table AI). The lowest
wages appear in groups where no specific skills are required: the ninth (elementary
occupations) and fifth (service and sales workers) major occupational groups.

Comparing the average base salaries per hour of men and women within the
masculinisation ratio intervals (Figure 2), one can observe that both men and women have
the highest average wages in occupations with a masculinisation ratio between 0.31 and
0.40. The lowest average wages of both men and women are recorded among strongly
female-dominated occupations (masculinisation ratio at 0.10 or lower), and among groups
with a masculinisation ratio of 0.61-0.70, as well as among the most masculinised
occupational groups (0.91 and more). However, within each interval strong differences in
wages can also be observed (Figure 2).
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In the next step, the gender wage gaps for each of the 98 occupational groups at the three-
digit level of ISCO classification in 2012 were estimated using the Oaxaca-Blinder
decomposition. The differences in the size of the gender wage gaps among occupational
groups are significant. They vary from 45 per cent in the group of life science technicians
and related associate professionals (314), where the highest disproportions in average
base salary per hour between men and women are noted, to −21 per cent in the group of
authors, journalists and linguists (264), where the average salaries of women are
significantly higher than those of men.

In most of the occupational groups analysed, the estimated gender wage gaps are
positive and statistically different from zero. In only 12 (out of the 98) occupational groups,
the estimated gender wage gaps are statistically insignificant. There are 13 groups where
the differences in base salaries per hour between men and women exceed 20 per cent.
Over half of the groups with the highest wage differences between men and women are
placed among managers (first major group) and professionals (second major group).

On the other hand, in ten minor occupational groups the average base salaries per hour for
women are statistically higher than the average wages of men. The highest positive wage
differences for women were observed in the groups of authors, journalists and linguists (264;
gender wage gap−0.21), heavy truck and bus drivers (833; gender wage gap−0.17) and travel
attendants, conductors and guides (511; gender wage gap −0.12).

Looking at the size of the estimated gender wage gaps and the masculinisation ratio in
the occupational groups analysed, some non-linear, but weak relation between them can be
found. The smallest average wage differences between men and women can be observed
among strongly male- and female-dominated occupations (masculinisation ratio between
0.00-0.10 and 0.91-1.00), and among the groups with an almost balanced men-to-women ratio
in employment (masculinisation ratio between 0.41 and 0.50; Figure 3).

The Oaxaca-Blinder decomposition of the gender wage gaps among the 98 occupational
groups analysed shows that, in most of the cases, the differences in endowments of men and
women cannot explain the differences in wages. Only in 25 occupational groups the
explained part of the wage gap is positive and statistically different from zero; however, in
most cases it does not exceed 5 per cent (Table AI).

In the last step, the authors tried to find out if a statistically significant relation
between the occupational segregation and size of the unexplained part of the gender
wage gap exists. In other words – if it is assumed that unexplained part of the gender
wage gap can be interpreted as a measure of discrimination – the authors wanted to check
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if there is any regularity: are women more discriminated in male-dominated or female-
dominated occupations?

The results of the decomposition show that in the majority of the occupational groups,
the unexplained part of the gender wage gap is positive and significant, indicating possible
discrimination effects. The size of the unexplained part differs significantly among
occupational groups: from −0.16 to 0.27 (see Figure 4).

To identify in which occupational groups the discrimination effect is the strongest, a
local polynomial regression of the unexplained part of the gender wage gap on the
masculinisation ratio in minor occupational group was fitted. Only statistically significant
values were included in the model.

The relation between the unexplained part of the gender wage gap and the average
education could be easily ruled out as the present-day labour market faces problem of over-
education. This phenomenon strongly affects wages in service related occupations and does
not affect the wages of specialist. Moreover, the data show that no relation between these
two variables exists (see Figure A1).

The relation turned out to be evidently non-linear. The smallest unexplained part of the
gender wage gap is recorded in the most feminised occupations (masculinisation
ratio below or at 10 per cent), and in occupational groups with an almost balanced
men-to-women ratio (masculinisation ratio between 0.41 and 0.5; see Figure 4). In these
groups, the unexplained part of the gender wage gap is around 0.03-0.05, on average.
The highest unexplained part of the wage gaps is noted in occupational groups with a
masculinisation ratio around 0.35 and 0.75.

Looking more deeply at the groups where the unexplained differences in wages were
the highest one can find some patterns. Most of the occupations with the highest
unexplained part are the male-dominated ones: among 28 minor occupational groups with
unexplained differences higher than 15 per cent, 17 of them were the male-dominated ones.
They are mostly the occupational groups located in the seventh and eighth major
occupational groups. On the contrary, among the occupational groups with relatively low
unexplained differences in wages (5-10 per cent), 13 out of 30 groups were the female-
dominated ones. These results seem to confirm that the relation between masculinisation
ratio and unexplained differences in wages is non-linear and (slightly) positive.
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Robustness check
To check the robustness of the results obtained with the Oaxaca-Blinder decomposition two
reweighting schemes were applied (the results are presented in Table AI). In the first, all the
variables included in the decomposition equation were used to estimate the propensity of
employees being women. Hence, based on this propensity score, the estimated odds of being
a woman were used as a value to reweight the sub-sample of men. In the second, the authors
followed the proposition of Barsky et al. (2002). For each half-decile of the distribution of
women’s wages, a ratio of women to men was calculated; then this ratio was used to
reweight the distribution of men’s wages. After applying both schemes, the Oaxaca-Blinder
decomposition of wages was performed.

When the size of the gender wage gaps estimated with all three methods is compared,
one can notice that the differences are relatively low in the case of estimates with the
propensity score method (Figure A2), but relatively high in the case of the non-parametric
proposition of Barsky et al. (2002). For most of the occupational groups, the estimated gaps
using the latter are lower than those obtained with the traditional Oaxaca-Blinder
decomposition. Looking at the differences in the gender wage gaps estimated using the
three methods and the masculinisation ratio, one can notice that the lowest differences
between estimates are for the strongly feminised occupational groups (masculinisation ratio
at or below 0.1), and for the occupational groups with an almost balanced men-to-women
ratio (masculinisation ratio between 0.41 and 0.50).

A similar pattern can be observed when one analyses the differences in the estimates of
the unexplained component of the gender wage gaps (Figure A3). For most of the
occupational groups, the estimates using the propensity score method are similar to those
obtained with the traditional Oaxaca-Blinder decomposition. For most of the occupational
groups, the unexplained part of the gender wage gaps estimated with the non-parametric
method of Barsky et al. (2002) are significantly lower than the ones obtained with
the Oaxaca-Blinder decomposition. Looking at the differences in the unexplained part of the
gender wage gaps estimated with the three methods and the masculinisation ratio, one can
notice that the lowest differences between estimates are again noted for the strongly
feminised occupational groups (masculinisation ratio at or below 0.1), and for the
occupational groups with an almost balanced men-to-women ratio.

6. Conclusions
The aim of the paper was to analyse the relation between occupational segregation and the
gender wage differences using detailed data on occupations. The authors estimated the
gender wage gaps separately for each of the 98 occupational groups at three-digit level of
classification in Poland in 2012 and checked to what extent the differences in wages are
justified by workers’ characteristics. The relation between the size of the unexplained part of
the gap and share of men in employment was then analysed. Choosing to analyse the
differences in wages in such a big country as Poland has many comparative advantages:
even at the very disaggregated level, almost all minor occupational groups are represented
in the sample. In the case of small countries, significant parts of the occupations would be
missing. To the best of the authors’ knowledge, this study is one of the few conducted at
such disaggregated level of occupations, one of few studies for the Central and Eastern
European countries and the first one for Poland.

The results indicate that wages of both men and women are the highest in occupations
where the highest level of education and in-the-job investments are required (managers and
professionals). However, the relation between the level of average wages and the
occupational segregation seems to be rather weak.

The differences in wages of men and women working in the same occupational groups
are substantial. Relatively high values of the gender wage gap are observed among
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managers and professionals. The lowest wage differences between men and women are
observed in occupations where rather basic skills are required. The range of the estimated
gender wage gap across three-digit occupational level ( from −21 to 45 per cent) is much
higher than the estimates obtained on the more aggregated level (13-20 per cent according to
Majchrowska and Strawiński, 2016 or 15-23 per cent according to Goraus et al., 2017). The
results obtained in this paper confirm the earlier findings that the analyses conducted on the
aggregated level can lead to underestimation of the occupational gender wage gap, as they
do not properly control segregation effects.

The results of the Oaxaca-Blinder decomposition show that in the majority of the groups,
a very small part of the wage differences between men and women can be explained by
differences in personal and firms’ characteristics. In most of the groups, the majority of the
gender wage gap remains unexplained.

Comparing the size of the unexplained part of the gender wage gap identified in the
literature with the wage discrimination effect and the masculinisation ratio, the authors
found very weak non-linear relations between these two indicators. The unexplained part of
the gender wage gap is the smallest in strongly female-dominated occupations and in
occupations with an almost balanced male-to-female ratio. The discrimination effects seem
to be relatively high in male- and female-dominated occupations with some indications that
the analysed relation is slightly positive.

Regarding the robustness of the results, two reweighting schemes were applied, based on
the parametric estimate of the propensity score and non-parametric proposition of
Barsky et al. (2002). Both methods confirm that the smallest gender wage gaps are observed
for the occupational groups with an almost balanced men-to-women ratio (masculinisation
ratio between 0.41 and 0.50). In these groups, the unexplained component of the Oaxaca-
Blinder decomposition is the lowest, independently of the estimation method used.

The results indicate that the highest precision of the estimated gender wage gap is obtained
for the occupational groups with a similar proportion of men and women in employment.
In other male- or female-dominated groups, the size of the estimated gender wage gaps depends
to a large extent on the estimation method used. Moreover, the results suggest that decreasing
the degree of segregation of men and women into different occupations could reduce the wage
differences between these two groups, as the wage discrimination in occupational groups with
balanced men-to-women ratio is the smallest. These results are in line with the
recommendations of the European Commission (Burchell et al., 2014).

The results obtained in the paper indicate that the unexplained differences in wages
between men and women in Poland are, however, not systematic, putting into question the
wage discrimination phenomenon on the (Polish) labour market. The differences in wages
seem to be, to a large extent, the result of other, difficult to include in the model, factors like
differences in psychophysical conditions of men and women, cultural background, tradition
or habits. They could explain, for example, relatively high differences in wages of men and
women found among occupational groups belonging to the seventh and eighth major
occupational groups (skilled workers and machine operators), where extra physical strength
is required. Relatively high unexplained differences in wages of men and women in some
managerial and professional occupations could also be justified by time-consuming nature
of these jobs and the fact that more women than men have to reconcile work and
motherhood. The failure to take into account these factors may result in over-interpreting
the unexplained part as a measure of gender discrimination.

These findings are confirmed by the recent studies. Blau and Kahn (2016) analysed the
importance of norms, psychological attributes or non-cognitive skills possessed by men and
women in explaining the wage differences that exists between them. Women have been
found to be less willing than are men to negotiate and compete and to be more risk averse.
Gender differences in such characteristics have been proposed as an explanation for
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women’s lower wages and lower representation in high-level jobs. Blau and Kahn (2016) cite
several recent papers where these factors were examined: the results shows that the role of
psychological traits is lower than occupation and industry effects, but they still account
even for more than 25 per cent of total gender wage gap. The studies analysing the gender
wage gap in the Central and Eastern European countries underline also the role of social
norms and the legacy of the stereotypes from the centrally planned period concerning the
occupational segregation of men and women into particular jobs, which have shaped social
attitudes (Banerjee, 2014). The interpretation of the unexplained gap as gender
discrimination, therefore, has to be treated with caution.

Notes

1. For more information about the sample selection scheme see: Structure of Wages and Salaries by
Occupations in October 2012, CSO, www.stat.gov.pl

2. www.ilo.org/public/english/bureau/stat/isco/isco88/publ2.htm

3. Calculated as the share of men in employment in a given occupational group.

4. Defining male-dominated, female-dominated and mixed occupational groups, the authors follow
the European Commission approach (Burchell et al., 2014).
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