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Abstract
This paper studies the role of within- and between-firm effects on the gender wage gap (GWG). 
Using linked employer–employee data for Turkey for 2006 and 2014, we show that the wage 
gap among comparable men and women is much wider within establishments than between 
establishments. Our distributional analysis shows a more pronounced gap among highly paid 
workers, consistent with the presence of a glass-ceiling effect. This effect, however, is more 
apparent within establishments than between establishments, and it is the former that drives 
the economy-wide glass ceiling that women face. We also find that between 2006 and 2014, 
the GWG in Turkey widened at all points in the wage distribution, and that this widening was 
more pronounced within establishments than between establishments.
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1 Introduction
The literature on the gender wage gap (GWG) is long-established (see Blau and Kahn, 2017 for a 
recent review). Although the size of the gap varies considerably across countries and over time, 
a consistent finding in the literature is a persistent gender-based differential in pay in favor of 
men. While most of this evidence focuses on the mean of the wage distribution, an emerging 
body of evidence suggests that GWGs vary across the wage distribution (e.g., Albrecht et al., 
2003; Arulampalam et al., 2007; De la Rica et al., 2008).

We add to this strand of the literature by exploring the GWG across the wage distri-
bution in Turkey as an emerging economy. Using a linked employer–employee dataset, the 
Turkish Structure of Earnings Survey (SES) for 2006 and 2014, we separate the GWG across 
the wage distribution into its components: one part that can be explained by the differences in 
the observed productivity-related characteristics of men and women and another part that is 
due to gender differences in the returns to those characteristics that thus remain unexplained. 
By examining the GWG and its components across the distribution, we identify where the gap 
is most pronounced, for example, among low-paid or high-paid workers, defined as “sticky 
floor” and “glass ceiling” effects, respectively, in the context of the GWG (Albrecht et al., 2003; 
Arulampalam et al., 2007; De la Rica et al., 2008). The linked employer–employee nature of the 
SES data allows us to shed light on the two mechanisms that could give rise to economy-wide 
glass ceilings or sticky floors: one that operates between firms and another that operates within 
firms. The former relates to the fact that males and females are unevenly distributed across 
establishments and that low-paying establishments hire disproportionately more women than 
men, while the latter stems from gender wage disparities within firms (e.g., Javdani, 2015; 
Cardoso et al., 2016; Hara, 2018).

Our results show that the GWG in Turkey among comparable men and women is much 
wider within establishments than between establishments, so the extent of the influence of 
gender sorting across firms in explaining the GWG is limited. In fact, the largest portion of 
the economy-wide GWG arises from wage differentials that exist within establishments among 
otherwise comparable workers, which brings into question whether women and men are 
equally rewarded by employers. Our distributional analysis shows a more pronounced GWG 
among highly paid workers in Turkey, consistent with the presence of a glass-ceiling effect. 
This effect, however, is more apparent within establishments than between establishments, and 
it is the former that drives the economy-wide glass ceiling that women face, highlighting the 
importance of within-firm gender wage inequality.

Turkey forms an interesting case since during the past two decades, it has experienced 
a series of structural changes, including several policies enacted by the Turkish government 
that have increased the cost of hiring female employees (see Section 2). On one hand, this 
policy-driven change in the hiring costs of women may move females out of low-productive 
and low-paying firms. On the other hand, it may widen the GWG by depressing female wages 
within each firm as a result of rising costs. Although we do not test this directly, our analysis 
shows that between 2006 and 2014, the GWG in Turkey widened at all points of the wage dis-
tribution and that this widening was more pronounced within establishments than between 
establishments, providing evidence for the argument that the policy-driven change in the hir-
ing costs of women may have increased the GWG.
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2 Background
2.1 Related literature

GWG is one of the most salient issues that has been investigated extensively in the literature (see 
Blau and Kahn, 2017 for a recent review). Most research has focused on the mean of the wage 
distribution and used the conventional Blinder-Oaxaca (BO) decomposition method (Blinder, 
1973; Oaxaca, 1973) to separate the raw GWG into one part that can be explained by the gender 
differences in observable characteristics and another part that is due to gender differences in 
returns to those characteristics. Recent studies on European economies, however, have sug-
gested that the GWG is not constant across the wage distribution even after controlling for 
observable personal, work-related, and firm characteristics, so comparing the average man and 
woman provides an incomplete picture (see Albrecht et al., 2003 for Sweden; Arulampalam 
et al., 2007 for a comparison of 11 European countries and De la Rica et al., 2008 for Spain). 
Using an extension of the BO decomposition to the (conditional) quantile regression models, 
these studies have shown that the GWGs in several countries are larger at the upper end of the 
wage distribution, consistent with the presence of glass-ceiling effects.1 We add to this strand of 
the empirical literature by exploring the GWG across the (unconditional) wage distribution in 
Turkey.2 Improving knowledge on whether GWG patterns are similar in emerging economies 
such as Turkey remains a particularly important issue, as women’s relative positions in the 
labor market as well as government policies and labor market institutions differ significantly 
from European countries (see Section 2.2).

This paper is also related to the empirical literature on how within- and between- 
establishment effects are reflected in the GWG. The seminal studies in this field have empha-
sized the role of female segregation into lower-paying industries, occupations, establishments, 
and jobs within establishments (e.g., Sorensen, 1990; Groshen, 1991; Reilly and Wirjanto, 
1999). However, the majority of this evidence is based on samples that are limited to a nar-
row range of occupations, industries, and regions. With the availability of large-scale linked 
employer–employee datasets, recent studies have explored the role of firms using nationally 
representative samples and by distinguishing the two dimensions: mechanisms that operate 
within- and between-firms (e.g., Bayard et al., 2003; Card et al., 2016; Jewell et al., 2020). These 
studies have consistently found that although the latter accounts for some fraction of the mean 
GWG, a sizeable portion of the GWG still persists from within-firm gender pay inequalities. 
Most of these studies, however, considered only the mean GWG, neglecting important insights 
offered by the wage distribution. The notable exceptions include Javdani (2015) and Cardoso et 
al. (2016), who found evidence of economy-wide glass-ceiling effects in Canada and Portugal, 
respectively, and Hara (2018), who found a larger GWG at the top and bottom ends of the wage 
distribution than in the middle, consistent with the presence of both glass ceiling and sticky 

1 Existing theories on human capital, discrimination, and labor-market segmentation, however, fail to adequately explain 
a widening GWG at high pay levels (Peetz and Murray, 2017). Although glass-ceiling phenomena are rarely theorized, 
Peetz and Murray (2017) argue that the interaction between labor-market segmentation and the concept of regulation 
distance, that is, a greater role for less transparent, more subjective wage-setting arrangements for highly paid workers, 
helps understand a widening GWG at the upper end of the wage distribution.

2 In our analysis, we employ the unconditional quantile regression approach by Firpo et al. (2009). In contrast to the 
decomposition methods that are based on traditional conditional quantile regression, in this approach, the model is not 
sensitive to the covariates and the estimated coefficients can be interpreted as the impact of changes in the distribution 
of covariates on the quantiles of the unconditional marginal distribution of the dependent variable. We, nevertheless, 
explore the sensitivity of our results to the alternative decomposition methods (see Section 4).
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floor effects in Japan. Javdani (2015) and Cardoso et al. (2016) showed that economy-wide 
glass-ceiling effects faced by women are mainly due to mechanisms that operate between 
firms rather than within firms, while Hara (2018) found that the economy-wide glass-ceiling 
and sticky-floor effects in Japan were mainly driven by mechanisms that operate within firms 
rather than between firms. Evidence from these studies indicates that the role of within- and 
between-establishment effects on GWG is country-specific and it is of substantial interest to 
learn about the patterns in other countries, including Turkey.

During the past two decades, Turkey has experienced a series of structural changes that 
have increased the relative labor cost of female employees (see Section 2.2). The change in 
the overall GWG driven by changing labor costs is theoretically ambiguous and becomes an 
empirical question, with implications relevant not only to Turkey but also to other countries 
that have similar policies in place. Most empirical studies on the GWG in Turkey, however, 
have been carried out using data from the early 2000s or before (e.g., Tansel, 2005; Ilkkaracan 
and Selim, 2007), and the gap in post-structural change is relatively poorly studied. The only 
exception is Akhmedjonov (2012), who applied BO decomposition to data from the Turkish 
Household Budget Survey for 2009 and found that >85% of the GWG in annual pay remains 
unexplained even after controlling for a wide range of characteristics. However, his analysis is 
limited to the mean and abstracts from firm effects and gender differences in work hours, both 
of which are important determinants of the GWG (Blau and Kahn, 2017).

2.2 The Turkish context

Turkey became an official candidate for the European Union (EU) in 1999 and began the 
accession negotiations in 2005. As a part of this process, Turkey has adapted its legislation 
to EU standards, including the EU Directives on gender equality policies. The constitutional 
amendments of 2001 and 2004, the adoption of the new Civil Code (2001), the new Labor Law 
(2003), and the new Penal Code (2005) are products of this process (Dedeoglu, 2012; 2013) (see 
Table B1 in Appendix B for a brief description of these policy changes). Despite the legal basis 
of gender equality in the workplace, the female labor force participation in Turkey is the lowest 
among the Organization for Economic Cooperation and Development (OECD) countries. In 
2017, only 37.6% of women were in the labor market, which was significantly behind the OECD 
average of 64% and the EU’s Lisbon goals of 60%, while the male labor force participation rate 
(78.2%) was comparable to the OECD average of 80.2% (OECD, 2017).

Several authors have argued that low female labor force participation in Turkey is, at least 
to some extent, due to cultural and social norms, which reinforce the position of women as 
wives and mothers (Dayioglu and Kirdar, 2010; Ilkkaracan, 2012). Despite improvements in 
the legal framework, the protective approach of the current labor regulation reinforces these 
traditional gender roles (Bugra, 2012) and makes it more constrained and more expensive for 
employers to hire women (World Bank, 2009; Anderson, 2017). For instance, until recently, 
the Labour Law prohibited women from doing night-time work. The 2003 amendments lifted 
this ban but kept some others, such as prohibiting the employment of women (and young 
men) in mines and underground or underwater activities, such as cabling, canalization, 
and tunnel construction. The current Labor Law also grants women the right to terminate 
employment contracts within a year of marriage and acquire severance payments based on 
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this reason, whereas men are not entitled to severance pay in the case of marriage; as such, 
the law encourages women to focus on their roles as wives rather than on their labor market 
careers (Dedeoglu, 2012).

The prime change in the Labor Law, the extension of maternity leave from 12 weeks to 
a compulsory 16 weeks (plus an additional 6 months of unpaid leave) is also longer than the 
14-week leave period in the EU and is not transferrable to the spouse. Although the gener-
ous maternity leave in Turkey may encourage women to maintain their labor market attach-
ments, the lack of provision of paternity leave reinforces women’s role as mothers (Dayioglu 
and Kirdar, 2010; Ilkkaracan, 2012) and may discourage employers from hiring women 
(World Bank, 2006). Another primary change in the new Labor Law is the requirement for 
any workplace with 100–150 female employees to set up a nursing room that is separate from 
the workplace but within a distance of 250 m and for any workplace with at least 150 female 
workers to provide a childcare center for children below six and a separate facility or nursery 
close to the workplace for breastfeeding mothers. The dependence of childcare provision on 
the number of female workers not only implies childcare as a woman’s responsibility but also 
increases the cost of female workers relative to male workers (Dayioglu and Kirdar, 2010) and 
may become an indirect form of discrimination against women, as the employers must bear 
this cost (Anker, 1997).

In terms of the institutional setting, Turkey has a statutory national minimum wage set by 
the government after nonbinding tripartite consultations, and the Minimum Wage Regulation 
(Law Number 25540) states that “no gender difference can be considered in setting minimum 
wage”. However, the minimum wage is binding for the formal sector and for low-skilled women 
in particular (World Bank, 2009). Thus, the increase in the minimum wage between 2005 and 
2015 (approximately 10% each year on average, corresponding to a cumulative real increase of 
24%) increased the cost of low-skilled workers in the formal sector, many of whom are youth 
and women, lowering the demand for this group and pushing them into the informal economy 
(World Bank, 2009). Indeed, despite the dramatic increase in the minimum wage in Turkey 
in the 2000s, the current minimum monthly gross wage is 2,943 Turkish Lira (TRY) (around 
279.35 pounds), ranking the country among the lowest in Europe.

The 2008 Employment Package, on the other hand, introduced reforms that were designed 
to increase the formal labor demand for individuals in these groups by reducing their employ-
ment costs in the form of subsidizing employer social security contributions for newly hired 
youth and female workers in the first year, with reduced rates over a 5-year period. However, 
the evidence suggests that this reform did not have an overall statistically significant effect on 
women’s formal employment in Turkey (Balkan et al., 2016), possibly due to low levels of labor 
demand as a result of the economic crisis during the period of implementation (World Bank, 
2009). The labor market effects of the global economic crisis are also worth noting. Although, 
evidence suggests that Turkey recovered fast from the global financial crisis, the labor mar-
ket effects of the crisis were not gender neutral (see Yucel, 2015 for a similar discussion). In 
particular, women’s employment in Turkey increased substantially at the initial stages of the 
crisis, confirming a case for the added worker hypothesis that suggests women who did not 
previously participate in the labor market may enter into the labor force to compensate for 
the job loss of their husbands. Such increase in women’s labor market participation, may lead 
to differential changes in selection patterns for men and women (see Dolado et al. 2020 for 
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evidence from European countries). Indeed, it is widely recognized that non-random selec-
tion into employment may also create a negative correlation between female labor force par-
ticipation and the GWG (Olivetti and Petrongolo, 2008). Once that is taken into account, in 
countries with high employment gaps, the GWG is usually larger, consistent with the positive 
selection into employment for women.3

3 Data
3.1 The SES

The data used in this study come from the Turkish linked employer–employee SES dataset for 
2006 and 2014. SES is carried out by the Turkish Statistical Institute, the official government 
agency commissioned with producing official statistics for Turkey, at 4 yearly intervals from 
2006 until 2014. The main aim of the survey is to give detailed information on earnings from 
and hours of formal employment. As such, the SES includes detailed information provided by 
employers on the contractual weekly working hours, monthly paid hours, monthly average 
basic and gross pay, and information on the key characteristics of workers and their jobs and 
employers.

The SES adopts a two-stage stratified random sampling method. In the first stage, local 
units associated with firms with 10 or more employees are selected, and in the second stage, 
employees from the selected local units are sampled. Establishments with at least 10 employees 
in all sectors of the formal economy, except agriculture, public administration and defense, 
and compulsory social security, are covered by the survey, which forms about 70% of the paid 
employment in the formal sector in Turkey (see Appendix A).

The SES dataset has clear advantages over surveys based on household data, as the infor-
mation on hours and earnings are based on employer records considered the most reliable 
(Cebeci, 2015). Moreover, as it is a linked employer–employee dataset, it enables comparisons 
between the hourly wages of men and women working at the same establishment through 
within-establishment analysis.4 Its main limitation is, owing to its cross-sectional nature, we 
cannot control for worker fixed effects that could account for unobserved worker heteroge-
neity, such as differences in productivity and preferences. Another limitation is that the SES 
does not include information on the family structure or household composition of employees 
nor information on the number of female workers within establishments. The size of the firm 
to which the establishment belongs is available (in terms of the number of employees), but the 
categorical nature of this variable prevents us from using it to approximate the exact num-
ber of female employees within establishments.5 Therefore, we cannot directly test the impact 

3 Given the low female labor force participation in Turkey, the non-random selection into employment is a concern. 
Unfortunately, SES does not provide information on the household context (e.g. marital status or children) or 
information on non-participations to account for non-random selection into employment using the conventional two-
stage Heckman (1979) approach. However, we explore the sensitivity of our main results to the potential heterogeneity 
in the sample data using a matching estimate as an alternative to the BO decomposition (see Section 4).

4 It is worth noting that the survey unit in the SES is the establishment, not the firm to which the establishment belongs. 
Hence, in our analysis, we control for establishment fixed effects rather than firm fixed effects. However, as all 
establishments within a firm adhere to the same rules determined at the firm level, controlling for establishment fixed 
effects is essentially the same as controlling for firm fixed effects (see Hara, 2018 for a similar approach).

5 SES data include information on the gender of the employee and an establishment identifier, which enable to calculate 
the average share of females within the workplace. However, in the absence of exact firm size, this does not allow us to 
calculate the exact number of female employees within each establishment.
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of the recent structural changes that increased the relative labor costs of female workers (see 
above discussion). Nevertheless, in our analysis, we use the first and last available editions of 
the SES data for 2006 and 2014 and explore the changes in the GWG and its drivers over time.6 
Although we do not infer a causal relationship, this analysis is informative about the relation-
ship between the recent structural changes affecting labor costs and the GWG. Finally, due to 
coverage by the SES, all the findings in this study are related only to formal employment in 
firms with 10 or more workers in the covered areas of economic activity.

Our dependent variable is (log) hourly wage, which is calculated as the simple division 
of monthly gross pay by monthly paid hours and deflated using the Consumer Price Index 
base year 2003. In our analyses, we control for personal characteristics, such as educational 
attainment and years of potential experience (and squared), and work-related characteristics, 
including years of tenure with current employer (and tenure squared), full-time employment 
(a binary indicator that takes a value of 1 if the job is full-time and 0 otherwise), permanent 
employment contract (a binary indicator that takes a value of 1 if the job is temporary and 
0 otherwise), and overtime work (a binary indicator that takes a value of 1 if the employee 
worked overtime and 0 otherwise). We also have information on employees’ occupations; how-
ever, as occupation and wages are likely to be jointly determined, our benchmark estimates 
do not include occupation (see Albrecht et al., 2003 for a similar discussion). Nonetheless, we 
explore the sensitivity of our results to the inclusion of occupation dummies (see Section 4).

In terms of employer characteristics, SES includes the size band of the firm to which an 
establishment belongs (in terms of the number of employees), collective bargaining (a binary 
indicator that takes a value of 1 if a collective pay agreement exists in the establishment and 
0 otherwise) and the industry of the establishment. Although no information exists on other 
employer characteristics that have been found to be important in the literature, such as the 
public/private sector (e.g., Chatterji et al., 2011) or type of ownership (e.g., Magda and Salach, 
2019), this is less of a concern here, as SES data allow us to control for establishment fixed 
effects, which account for both observed characteristics (including firm size, industry, and col-
lective agreement) and unobserved characteristics (such as market power and managerial abil-
ity) that are shared by all the workers employed at the same establishment. The region, another 
important variable in explaining the GWG (e.g., Hirsch et al., 2013), is available for 2014 but not 
for 2006. For comparative purposes, in our benchmark analysis, we do not include a control 
for region, but we also test the sensitivity of our results for 2014 to the inclusion of region (see 
Section 4). Table A1 in Appendix A provides a detailed description of all the variables and their 
construction.

3.2 Sample statistics

In our analysis, we restrict our sample to individuals of working age (those aged 15–64) exclud-
ing paid stagers and apprentices.7 To examine the extent to which the GWG derives from with-
in-establishment mechanisms, we further restrict our sample to employees at establishments 

6 SES data for 2010 are also available, but we do not use this information to avoid the altering the short-term (gendered) 
effects of the global economic crisis (see above discussion).

7 Our age restriction is consistent with the OECD (2021) definition of working age, but our findings are robust to 
excluding the youngest cohorts from our sample (see Section 4).
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that employ both males and females and ensure that there are at least two observations per 
establishment. Our final samples include 241,361 observations from 12,874 establishments in 
2006 and 132,235 observations from 7,867 establishments in 2014.

In Table B2 in Appendix B, we present the sample means for establishments to illus-
trate how establishment characteristics in our sample have changed over time. These sta-
tistics show that compared with 2006, there were fewer but larger firms in 2014 with an 
increased fraction of establishments engaged in collective bargaining. The change in the 
firm-size composition of our sample is consistent with the findings of Atiyas et al. (2017), 
who studied the changes in firm and employment dynamics in Turkey between 2005 and 
2014 and found that the distribution of employment moved from small firms to larger firms. 
Additionally, we observe changes in the industry composition of establishments from 2006 
to 2014, with a relative shift from manufacturing to wholesale and retail trade, a trend that 
has been observed in Turkey since the 1980s and is shared by other emerging economies 
(Gezici et al., 2017).

In Tables B3 and B4 in Appendix B, we also present the sample means of explanatory 
variables for employees within and across all establishments. These conform to some well- 
established gender differences and display largely common patterns in both years. However, 
they also highlight important features of the Turkish labor market. Consistent with the 
increase in the female employment rates in Turkey over recent decades (OECD, 2019), from 
2006 to 2014, there was an increase in the fraction of females within establishments. Female 
employees in our sample are increasingly more highly qualified than males, a feature com-
monly observed in other emerging economies (OECD, 2017). However, they have shorter 
average potential experience and firm tenure than males. Over time, there has been a decline 
in the average tenure of both males and females, consistent with the increase in the retail 
industry (see Table B2 in Appendix B), where average tenures are typically shorter (Auer and 
Cazes, 2000). Nonetheless, both within and across establishments, the gender differences 
in experience and tenure have narrowed over time. Confirming the well-established gender 
differences in overtime work, female employees worked relatively less overtime in both years, 
and they were also less likely to be covered by a collective pay agreement than men. However, 
there is no significant gender difference in firm size, full-time or permanent employment in 
our samples.

Turning our attention to our dependent variable, Figure 1 presents the kernel estimates of 
the wage densities for men and women in 2006 and 2014. By contrasting the male and female 
kernel density estimates in each year, we obtain a visual inspection of the GWG. In Figure 1, 
the distributions are hardly distinguishable in 2006, suggesting a closed GWG, particularly at 
the bottom and in the middle of the wage distribution. From 2006 to 2014, the average hourly 
real wage in our sample increased for both males (by 20%) and females (by 12%), and as a result, 
the male and female wage distributions shifted to the right. However, the unequal growth in 
the wages of men and women led to an increased average GWG, which may be attributed 
to increases in the gap throughout the wage distribution. In fact, this becomes apparent in 
Figure 2, where we present the observed GWG for each year, calculated as the difference in 
the (log) hourly wages of men and women at each percentile of the wage distribution. In 2006, 
there is a closed GWG at the bottom of the wage distribution, but the gap widens as we move 
up the wage distribution and then declines at the top. In 2014, however, there is an apparent 
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Figure 1 Kernel density estimates of the wage distributions, by year and sex. 

Data source: Author’s calculations based on the SES 2006 and 2014.
Notes: The density functions are estimated using the Epanechnikov Kernel estimator. SES, 
Structure of Earnings Survey.

Figure 2 Observed GWG, 2006 and 2014.

Data source: Author’s calculations based on the SES 2006 and 2014.
Notes: The observed GWG is the difference between the log hourly wages of men and 
women. The graph is created using lowess smoothing, with a bandwidth of 0.25. GWG, gen-
der wage gap; SES, Structure of Earnings Survey.
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W-shape distribution, with wider GWGs at the two ends of the wage distribution and in the 
middle. Moreover, the GWG in 2014 is wider than in 2006 at all points in the wage distribution 
except between the 13th and 26th percentiles, where there is no observed GWG. In the next 
section, we explore these descriptive patterns in more detail and provide evidence for their 
potential drivers.

4 Econometric results
4.1 The GWG at the mean

To estimate the economy-wide GWG across all establishments, we use a simple ordinary least 
squares (OLS) wage equation that pools observations from both male and female workers in 
each year as:

α= + +ijx .   ij ij ijln w g uβ  (1)

where ln wij is the log hourly wage of individual i (for i = 1,…, N) working in establishment j (for  
j = 1,…, M), gij is the binary indicator of gender (for males g = m and for females g = f ) and xij is 
a vector of explanatory variables. In the first specification (Specification (1)), we regress the log 
hourly wage on a binary indicator of gender that takes a value of 1 for males and 0 for females 
and a constant term. The coefficient estimate of the male dummy in this specification provides 
a measure of the economy-wide raw GWG that does not consider any gender differences in 
terms of productivity-related characteristics. We then estimate four more specifications where 
we gradually add the personal characteristics (Specification (2a)), work-related characteristics 
(Specification (2b)), and observed firm and establishments characteristics (Specification (2c)) 
discussed above. The estimate of the male dummy coefficient estimate from each of these 
specifications provides information on the mean GWG adjusted for the covariates included 
in the model. In our final specification (Specification (2d)), in addition to personal and work- 
related characteristics, we control for establishment fixed effects, which account for observed 
(such as industry, firm size, and collective pay agreement) and unobserved (such as manage-
rial ability and market power) firm characteristics that are shared by all the workers employed 
at the same establishment. Formally, to estimate the within-establishment GWG, we consider 
a version of Eq. (1):

α= + + +ijx .   ij ij j ijln w g f uβ  (2)

where fj is the full set of establishment dummies (for j = 1,…, M), i.e., establishment 
fixed effects.8 As the fixed-effects approach exploits variation within establishments, this 
enables us to compare men and women with the same characteristics working in the same 
establishment. In other words, the male dummy coefficient estimate in this specification 
(Specification (2d)) provides information on within-establishment adjusted GWG. As the 
economy-wide GWG that exists among comparable men and women might stem from two 

8 As proposed by Mundlak (1978), analytically equivalent estimates of b can be obtained using the following model: 
α= + + +ij jx xln    ij ij ijw g uβ γ  where jx  are establishment-level averages of the covariates – so called Mundlak terms. 

Our benchmark estimates are based on equation (2), but we use Mundlak terms when we explore sensitivity of our 
results to using (conditional) quantile regressions which are computationally demanding to estimate with a large set of 
fixed effects.



Page 11 of 49   Kaya. IZA Journal of Development and Migration (2021) 12:14

different  mechanisms, one that operates within firms and another between firms, the dif-
ference between the estimates from Specifications (2b) and (2d) is informative about the 
between-establishment GWG.9 While the GWG that females face within establishments 
would arise in the presence of within-firm pay inequalities, the between-establishment GWG 
would stem from the disproportionate sorting of men and women across low- and high- 
paying establishments (Javdani, 2015; Hara, 2018).

Table 1 presents these results, where we focus on our key variable and present the coeffi-
cient estimates on the male indicator. The full set of coefficient estimates on all other explan-
atory variables is available upon request, but they generally conform to expectations with 
higher returns to higher levels of education, a positive but diminishing return to experience 
and tenure, a permanent contract premium, a firm size premium, a premium attached to any 
collective bargaining agreement, and differential returns to different industries. However, in 
contrast to most developed countries (see Fernández-Kranz and Rodríguez-Planas, 2011 for 
Spain and Mumford and Smith, 2009 for Britain) but consistent with previous evidence for 

9 In this comparison, we use estimates from Specification (2b) instead of Specification (2c). As in the case of within-
establishment analysis, firm-fixed effects would absorb the effect of industry, firm size, and collective pay agreement, 
therefore, their inclusion in Specification (2d) would not be feasible. For comparative purposes, the adjusted GWG 
across all establishments from Specification (2b) excludes these characteristics.

Table 1 Raw and adjusted GWG at the mean

Raw GWG Adjusted GWG

Specification (1) (2a) (2b) (2c) (2d)
2006 0.024*** 0.051*** 0.048*** 0.048*** 0.051***

(0.007) (0.005) (0.004) (0.004) (0.002)
2014 0.084*** 0.122*** 0.108*** 0.106*** 0.095***

(0.009) (0.007) (0.006) (0.006) (0.004)
Personal characteristics No Yes Yes Yes Yes
Work-related characteristics No No Yes Yes Yes
Observed firm and estab-
lishment characteristics

No No No Yes No

Establishment fixed effects No No No No Yes
Data source: Author’s calculations based on the SES 2006 and 2014.
Notes: (i) Sample is restricted to individuals of working age (between 15  years old and 
64  years old), excluding paid stagers and apprentices, who are employed in establish-
ments that employ both males and females. The data are not weighted. (ii) The numbers 
in parentheses are establishment-level clustered standard errors. (iii) *, **, and *** denote 
significance at 0.001, 0.01, and 0.05 significance levels, respectively. (iv) Reported are male 
dummy coefficient estimates from various specifications. Each coefficient and associated 
standard error reported comes from a separate regression. Personal characteristics include 
educational attainment and potential experience (and experience squared). Work-related 
characteristics are tenure (and tenure squared), full-time employment, permanent employ-
ment contract, and an overtime work indicator. Observed firm characteristics include firm 
size, collective agreement coverage, and industry. All specifications include a constant 
term. See Table A1 in Appendix A for variables definitions. (v) Number of observations is 
241,361 (132,253) in 2006 (2014) in all regressions.
GWG, gender wage gap; SES, Structure of Earnings Survey.
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Turkey (see Aldan and Yunculer, 2017), we find a significant part-time premium. Overtime 
work is also associated with a premium, although this turns out to be either insignificant or 
negative once we account for firm heterogeneity. This might reflect the fact that, in contrast 
to many European countries, in Turkey, low-skilled workers are more likely to work overtime 
(Anxo and Karlsson, 2019).

Turning our attention to the results presented in Table 1, the estimates from Specification 
(1) suggest a significant raw GWG in each year, but the gap increased from 0.024 log points 
(2.4%) in 2006 to 0.084 log points (8.8%) in 2014. When personal characteristics are con-
trolled for (Specification (2a)), the GWG widens substantially in both years. This contrasts 
starkly with the evidence from European countries but is consistent with the descriptive 
statistics presented above, indicating that women are more highly qualified than men on 
average, particularly in terms of education. While the inclusion of work-related characteris-
tics narrows the GWG slightly in each year (Specification (2b)), observed firm and establish-
ment characteristics appear to have a limited influence (Specification (2c)). The coefficient 
estimates from Specification (2d), where we control for establishment fixed-effects, however, 
reveal a substantial within-establishment GWG (about 0.051 log points in 2006 and 0.095 
log points in 2014), bringing into question whether women and men in Turkey are equally 
rewarded by employers.

A comparison of estimates from Specifications (2b) and (2d) suggests that the 
within-establishment GWG between comparable men and women is the main driver 
of the economy-wide adjusted GWG. For instance, the within-establishment adjusted 
GWG (Specification (2d)) is similar in magnitude to the economy-wide adjusted GWG 
(Specification (2b)), while in 2014, it forms >87% of the economy-wide gap. As discussed 
in Section 2.2, from 2006 to 2014, Turkey experienced a series of changes that increased 
the relative cost of female employees. On one hand, this change could move females out of 
low-productive, low-paying firms. On the other hand, it may increase the within-establish-
ment GWG by depressing female wages within each firm. Consistent with the latter, our 
results indicate a 4.4 (log) percentage point increase in within-establishment adjusted GWG 
from 2006 to 2014 (from 0.051 log points to 0.095 log points). This is smaller than the 6 (log) 
percentage point increase in the economy-wide adjusted GWG (from 0.048 log points to 
0.108 log points), also suggesting a widening between-establishment adjusted GWG. The 
increase in between-establishment adjusted GWG, however, contributes a modest propor-
tion (less than one-third) to the 6 (log) percentage point rise in the economy-wide GWG, 
implying that increasing pay inequalities within establishments were the main drivers of 
the widening of the GWG.

4.2 Decomposition of the mean GWG

The results presented in Table 1 are based on wage equations that assume that returns to char-
acteristics are the same for men and women. To examine the extent to which the returns to 
characteristics differ by gender, a version of wage Eq. (3) can be estimated separately for males 
and females as follows:

= +ij g gx, , , .   ij g ij gln w uβ  (3)
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The OLS estimates of the gender specific coefficient vectors β
∧

g
 (for males g = m and for 

females g = f) from Eq. (3) can be then used in BO decomposition which has been widely 
used to analyze the GWG. Consistent with the literature (see Blau and Kahn, 2017 for a recent 
review), we decompose the raw GWG into its explained and unexplained components (Blinder, 
1973; Oaxaca, 1973) as follows:

( )  − = − + −  


 
 

  m f m f f

explained gap
unexplained gap

lnw lnw m m fx x xβ β β
∧ ∧ ∧

 (4)

where the bar above a variable denotes the mean value.10,11 In Eq. (4), the first component, 
named the explained gap, measures the part of the GWG that is due to gender differences in 
the observed characteristics, while the second component is the part that is due to gender dif-
ferences in the returns to those characteristics and thus remains unexplained.

In Table 2, we present the BO decomposition results performed by estimating 
Specifications (2a)–(2d) separately for males and females for each year.12 Within each panel, 
the difference in log hourly wages between the average male and female is presented in the 
first row (“Raw GWG”), and “explained” and “unexplained” gaps are the two components of 
the GWG obtained from the BO decomposition.13 In contrast with evidence from developed 
countries but consistent with the findings from the pooled model, the explained component 
of the GWG is negative and statistically significant in all columns within each panel. This 
suggests that, on average, women in Turkey have superior productivity-related characteristics 
than men, such as higher educational attainment. In Specification (2a), the explained gap is 
of similar absolute magnitude to the raw GWG in 2006, leaving an unexplained gap nearly 
double the raw GWG, while the unexplained gap in 2014 is about one and half times the raw 
GWG. While including work-related characteristics (Specification (2b)) and observed firm 
and establishment characteristics (Specification (2c)) slightly narrows the unexplained gap in 
2014, they appear to have a limited influence in 2006. Once establishment fixed effects are con-
trolled for (Specification (2d)), the unexplained gap narrows slightly in both years. This sug-
gests that the GWG, was partly due to mechanisms operating between firms. Nevertheless, the 
within-establishment unexplained gap accounts for much of the economy-wide unexplained 
gap in both years. For instance, a comparison of the unexplained gaps from Specifications (2b) 

10 To identify the contribution of each covariate to the explained component, we apply the normalized regression method 
proposed by Suits (1984) and Yun (2005), which transforms the coefficients vectors of the categorical variables so that 
the results of the BO decomposition are independent of the choice of the omitted category.

11 Following the earlier literature (see Blau and Kahn, 2017), Eq. (4) uses as the counterfactual the (log) hourly wage of an 
average woman at the male returns under the assumption that the returns derived from the male wage regression are 
equivalent to competitive prices. However, the change in reference coefficients makes little difference to our estimates 
(see Appendix Table B5).

12 A full set of coefficient estimates is available upon request, but they show lower returns to higher education levels for 
women and a higher firm-size wage premium for men in both years. Although we find a higher return to experience for 
women in 2006, in 2014 this is reversed with men receiving a higher return to experience. We also find that males receive 
a higher return to tenure and have a pay advantage for working in establishments with collective agreement bargaining 
coverage in 2006, but these turn to a female advantage in 2014.

13 In Tables B6 and B7 in Appendix B, we present the detailed decomposition of the explained gap, where the contribution 
of each covariate is identified. Consistent with women having higher qualifications than men, gender differences in 
education make the largest (negative) contribution and narrow the GWG in both years, while gender differences in 
experience and tenure, the other two largest contributors, work to widen the GWG and partly offset this effect. It 
is also worth noting that in Specification (2d), gender differences in the constant terms are informative about the 
gender difference in the average establishment fixed effects. Although these appear not to have a statistically significant 
influence on the GWG at the mean, our further analyses reveal that these effects are not constant across the distribution 
but without a clear pattern (results available upon request).
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and (2d) reveals that the within-establishment unexplained gap of 0.039 log points in 2006 is 
around 80% of the 0.049 log points economy-wide unexplained gap. From 2006 to 2014, there 
is a 5.3 (log) percentage point rise in the within-establishment unexplained gap (from 0.039 
log points to 0.092 log points), and this is around 90% of the 5.9 (log) percentage point increase 
in the economy-wide unexplained gap (from 0.049 log points to 0.108 log points). Consistent 
with the results from the pooled model, this confirms the role of within- establishment pay 
inequalities in driving the increasing wage differential between men and women in Turkey 
during this period.

Before we move to the distributional analysis, it is worth noting that a valid concern 
surrounding our empirical strategy is the non-randomness of selection into work particu-
larly given the low female labor force participation rates in Turkey. If the selection process 
into work is not exactly the same for men and women, this could lead to biased estimates of 
the unexplained component of the GWG. In order to address the potential heterogeneity in 
the sample data, we follow Meara et al. (2020) and use the propensity score matching (PSM) 

Table 2 Decomposition of the GWG at the mean

Specification

(2a) (2b) (2c) (2d)
2006
Raw GWG 0.024*** 0.024*** 0.024*** 0.024***

(0.006) (0.006) (0.006) (0.006)
Explained gap −0.023*** −0.025*** −0.024*** −0.016***

(0.004) (0.004) (0.005) (0.001)
[−97.2%] [−104.8%] [−103.1%] [−65.9%]

Unexplained gap 0.047*** 0.049*** 0.048*** 0.039***
(0.005) (0.004) (0.004) (0.001)

[197.2%] [204.8%] [203.1%] [165.9%]
2014
Raw GWG 0.084*** 0.084*** 0.084*** 0.084***

(0.008) (0.008) (0.008) (0.008)
Explained gap −0.035*** −0.024*** −0.019*** −0.008***

(0.005) (0.005) (0.006) (0.002)
[−41.9%] [−29.1%] [−22.8%] [−9.0%]

Unexplained gap 0.119*** 0.108*** 0.103*** 0.092***
(0.007) (0.006) (0.006) (0.003)

[141.9%] [129.1%] [122.8%] [109.0%]
Data source: Author’s calculations based on the SES 2006 and 2014.
Notes: (i) Sample is restricted to individuals of working age (between 15  years old and 
64 years old), excluding paid stagers and apprentices, who are employed in establishments 
that employ both males and females. The data are not weighted. (ii) Figures in () are estab-
lishment level clustered standard errors. (iii) *, **, and *** denote significance at 0.001, 0.01, 
and 0.05 significance levels, respectively. (iv) BO method is used to decompose the mean 
GWG using relevant male coefficients as the baseline. (v) Specifications (2a)–(2d) are as set 
out in the text. (vi) Figures in [] are proportions of the raw GWG.
BO, Blinder-Oaxaca; GWG, gender wage gap; SES, Structure of Earnings Survey.
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method as an alternative to the BO decomposition. Further details are reported in Table B8 
in Appendix B, but these analyses produce an estimate of a statistically significant average 
treatment effect on the treated (ATT) (GWG) of about 0.020 log points for 2006 sample and 
of about 0.065 log points for the 2014 sample. Consistent with the presence of potential 
heterogeneity in the sample data and the findings of the previous literature (see Meara et al. 
2020 for a discussion), these estimates are lower than the unexplained components obtained 
from the BO decomposition. Nevertheless, the main pattern remains consistent, with a wid-
ening of the GWG between the 2 years. In fact, the increase in the estimated gap between 
2006 and 2014 from PSM is of comparable magnitude to the economy-wide increase in the 
unexplained GWG obtained from the BO decomposition (at around 4.5–6.3 (log) percent-
age points).

4.3 The GWG across the distribution

Next, we explore whether the GWG differs across the wage distribution and estimate the GWG 
at different points of the wage distribution using the unconditional quantile regression model 
proposed by Firpo et al. (2009) which is based on a recentered influence function (RIF). The 
method is similar to the standard OLS regression, except that the RIF of the statistic of interest 
is used as a dependent variable (Fortin et al., 2011).14 In the case of quantiles, the RIF of the τ-th 
quantile of the unconditional distribution of dependent variable Y (in our case (log) hourly 
wage) Qτ is given as:

( ) { }( )
( )

τ
τ τ

τ

τ − ≤
= +

1  
,  

Y

Y Q
RIF Y Q Q

f Q  (5)

where 𝟙{·} is an indicator function for whether the observed Y is at or below quantile Qτ and fY(·) 
is the marginal density function of Y. The conditional expectation of RIF(Y, Qτ ) given covari-
ates X can then be modeled as a function of X, where the resulting coefficient estimates capture 
the marginal effect of a change in covariates on the unconditional quantile of the dependent 
variable (Firpo et al. 2009). In the simplest approach, RIF(Y, Qτ ) can be modeled as a linear 
function of covariates and estimated using the OLS (RIF-OLS).

Parallel to the analysis at the mean, Table 3 presents RIF-OLS regression estimates of 
the male dummy for selected percentiles of the wage distribution using the five specifications 
presented above. For comparison, estimates for the mean are displayed in the last column. 
A comparison of the male coefficient estimates within each row of Table 3 enables us to iden-
tify where the GWG is more pronounced. The previous literature (e.g., Albrecht et al., 2003; 
Arulampalam et al., 2007) has defined the existence of a glass-ceiling effect if the adjusted (or 
unexplained) GWG at the 90th percentile exceeds the gap at other reference points (e.g., the 
50th or 75th percentiles) of the wage distribution by at least two percentage points. Similarly, 
the existence of a sticky-floor effect is determined if the adjusted GWG at the 10th percentile 
of the wage distribution exceeds the gap at the 25th or 50th percentiles. For instance, if females 
are under-represented at the top of the wage distribution and their under-representation 

14 In Figures B1 and B2 in Appendix, we explore the sensitivity of our findings to the decomposition method, by using the 
Machado and Mata (2005) decomposition. While the precise point estimates vary, the patterns remain robust to the 
decomposition method employed.

𝟙
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becomes more pronounced as we move up the distribution, then the GWG would be larger at 
the top than in the middle or bottom, which is consistent with the presence of a glass-ceiling 
effect. However, if women face larger wage differentials at the bottom of the wage distribution 
than at the upper percentiles or in the middle, this indicates the presence of a sticky-floor 
effect.

In Table 3, the first row of the upper panel (Specification (1)) shows an insignificant 
raw GWG in 2006 below the median of the wage distribution. At and above the median, 
however, women face a significant gap, at least until the 90th percentile. Once we control 
for personal characteristics (Specification (2a)), the GWG turns to be larger in magnitude 
at and above the median and becomes significant at the top of the distribution. This implies 
that, although women at and above the median of the wage distribution have superior 
productivity-related characteristics than their male counterparts, they face a larger GWG. 
After including work-related characteristics (Specification (2b)) and observed firm and 
establishment characteristics (Specification (2c)), the largest GWG remains among highly 
paid men and women, who are otherwise comparable. The results of Specification (2d) 
also reveal that females in Turkey also face a substantial within-establishment glass-ceiling 
effect, with a widening GWG as we move up the wage distribution. In fact, the within- 
establishment gap widens around 11.0 (log) percentage points between the 10th and 90th 
percentiles of the wage distribution, while the comparable figure is only around 7.1 (log) 
percentage points for the economy-wide GWG (Specification (2b)). This brings into ques-
tion the mechanisms within establishments that give rise to the economy-wide glass- ceiling 
effect that women face.

The results presented in the lower panel of Table 3 display similar patterns, but they also 
show an increase in the GWG from 2006 to 2014 at all percentiles of the wage distribution, 
particularly at the bottom end of the distribution. This becomes more apparent in Figure 3, 
where we plot the adjusted GWG estimated from Specifications (2a)–(2d) for both years along 
with associated 95% confidence intervals (CI) for the mean and at selected percentiles of the 
wage distribution. The increase in the adjusted GWG is particularly substantial at the bottom 
end of the distribution and at and above the median. Although the increase at the bottom end 
turns to be insignificant once the establishment fixed effects are controlled for (Specification 
(2d)), the results from 2014 highlight the importance of the within-establishment glass- ceiling 
effect, which widens by around 16.4 (log) percentage points between the 10th and 90th per-
centiles of the wage distribution, while the economy-wide comparable figure (Specification 
(2b)) is only around 12.9 (log) percentage points (see Table 3). These results also reinforce 
the importance of distributional analysis where we observe a more pronounced GWG at the 
median and upper tail of the wage distribution, which is neglected when the analysis focuses 
exclusively on the mean.

We explore the sensitivity of these results to using alternative samples and model speci-
fications by restricting the sample to 18–64 years, including additional controls such as occu-
pation, region of establishment (only available in 2014), more detailed industry; excluding 
overtime dummy; and to using weighted data in the regressions. As an additional sensitivity 
check, we also explore the influence of the method by using the conditional quantile regression 
approach of Koenker and Bassett (1978). These results, which are presented in Tables B9 and B10 
in Appendix B, show that our key findings are robust, with an increase in the economy-wide 
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adjusted GWG across the distribution from 2006 to 2014 and a wider GWG at the median and 
upper tail of the wage distribution in both years, both of which are mainly driven by mecha-
nisms that operate within establishments.

4.4 Decomposition of the GWG across the distribution

Parallel to our analysis at the mean, in this section, we decompose the raw GWG at different 
points of the wage distribution into its explained and unexplained components using the 
BO decomposition that relies on the RIF regression (RIF-BO decomposition) proposed by 
Firpo et al. (2009). In implementing the RIF-BO decomposition, we first run the RIF-OLS 
regression at each quantile and then perform the usual BO decomposition. This approach, as 
opposed to other decomposition methods that rely on conditional quantile regression (e.g., 
Machado and Mata, 2005 and Melly, 2005), is less computationally demanding and allows for 
a detailed decomposition to be carried out yielding an unconditional quantile decomposition 
(Fortin et al., 2011).

Figures 4 and 5 present these results for 2006 and 2014, respectively. Parallel to the anal-
ysis at the mean, in each figure, we present the decomposition results performed by estimat-
ing Specifications (2a)–(2d) separately for males and females for each year at selected points 

Figure 3  Adjusted GWG at the mean and selected percentiles of the wage distribution.

Data source: Author’s calculations based on the SES 2006 and 2014.
Notes: (i) Sample is restricted to individuals of working age (between 15  years old and 
64 years old), excluding paid stagers and apprentices, who are working in establishments 
that employ both males and females. The data are not weighted. (ii) Each coefficient esti-
mate and associated 95% CI come from a separate regression. Specifications (2a)–(2d) 
are as set out in the text. Point estimates are provided in Table 3. CI, confidence interval;  
GWG, gender wage gap; SES, Structure of Earnings Survey.
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of the wage distribution.15 Consistent with the findings from the pooled model, Figure  4 
shows a zero raw GWG in 2006, at least until the 40th percentile, after which there is a slight 
increase.16 Above this point, in all specifications, the GWG is almost entirely due to gen-
der differences in returns to observed characteristics and thus remains unexplained.17 The 
unexplained gap widens as we move up the wage distribution, indicating the presence of a 
glass-ceiling effect. At the same time, the explained part of the GWG becomes negative and 
larger in absolute value as we move up the wage distribution, which partially offsets the effect 
of the gender differences in returns to characteristics. While the unexplained gap at different 
points of the wage distribution narrows slightly with the inclusion of establishment fixed 

15 All the point estimates and standard errors are available upon request.
16 Below the 40th percentile, the only exceptions are the 6th, 7th and 33rd percentiles of the wage distribution where the 

raw GWG is statistically different from zero.
17 The only exception is Specification (2c), where between the 77th and 80th percentiles of the wage distribution, the GWG 

is partly driven by gender differences in characteristics. Nevertheless, the main driver of the GWG remains to be the 
unexplained gap at these points accounting for >70% of the GWG.

Figure 4 Decomposition of the GWG at selected percentiles of the wage distribution, 2006.

Data source: Author’s calculations based on the SES 2006.
Notes: (i) Specifications (2a)–(2d) are as set out in the text. (ii) RIF-BO method is used 
to decompose the GWG using male coefficients as the baseline. (iii) “Explained gap” 
is that part of the raw GWG that is due to gender differences in productivity-related 
characteristics included in the specification. “Unexplained gap” is that part of the raw 
GWG that remains unexplained after controlling for the productivity-related character-
istics. BO, Blinder-Oaxaca; GWG, gender wage gap; RIF, Recentered Influence Function;  
RIF-BO, BO decomposition that relies on the RIF regression; SES, Structure of Earnings 
Survey.
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effects (Specification (2d)), particularly at the very top of the wage distribution, it remains as 
the main driver of the GWG.18

The results presented in Figure 5 display similar patterns, although the unexplained GWG 
is greater in 2014 than in 2006 across the entire distribution.19 This can be seen more clearly in 
Figure 6 where we plot the unexplained component of the GWG estimated from each specifi-
cation for both years along with the associated 95% CI. What is more striking is the dramatic 
increase in the GWG at the bottom end of the wage distribution. This is also true even after 
controlling for establishment fixed effects (Specification (2d)). In fact, a comparison of panels 
(2b) and (2d) of Figure 6 reveals that, except for the very top of the distribution in 2006, the 
unexplained gap remains virtually the same in both the years even after controlling for estab-
lishment fixed effects, suggesting that the largest portion of the economy-wide GWG in both 
years was mainly due to mechanisms that operate within establishments rather than between 
establishments across the distribution.

18 In particular, the economy-wide unexplained gap from Specification (2b) at the 90th percentile of the wage distribution 
exceeds the unexplained gap at the 50th percentile by 0.072 log points, while the corresponding figure for within-
establishments from Specification (2d) is 0.049 log points.

19 The only exceptions are between the 26th and 33rd percentiles, where the unexplained gap in 2006 exceeds that in 2014 
by around up to 6 (log) percentage points.

Figure 5 Decomposition of the GWG at selected percentiles of the wage distribution, 2014.

Data source: Author’s calculations based on the SES 2014.
Notes: (i) Specifications (2a)–(2d) are as set out in the text. (ii) RIF-BO method is used 
to decompose the GWG using male coefficients as the baseline. (iii) “Explained gap” 
is that part of the raw GWG that is due to gender differences in productivity-related 
characteristics included in the specification. “Unexplained gap” is that part of the raw 
GWG that remains unexplained after controlling for the productivity-related character-
istics. BO, Blinder-Oaxaca; GWG, gender wage gap; RIF, Recentered Influence Function;  
RIF-BO, BO decomposition that relies on the RIF regression; SES, Structure of Earnings 
Survey.



Page 22 of 49   Kaya. IZA Journal of Development and Migration (2021) 12:14

5 Conclusions
Using linked employer–employee data for Turkey, this paper investigates the GWG at different 
points of the wage distribution by exploring the role of firm-specific factors. Using well-estab-
lished regression and decomposition methods, we find that the mean GWG among comparable 
men and women is much wider within establishments than between establishments. In fact, 
the largest portion of the economy-wide GWG arises from within-establishment gender wage 
differentials among otherwise comparable men and women.

Our distributional analysis reinforces the importance of within-firm gender wage inequal-
ities, but also confirms that attention beyond the mean GWG is warranted. We find evidence 
of a glass-ceiling effect that women face in the Turkish labor market and that this effect is due 
mainly to mechanisms that operate within firms, rather than between establishments. We also 
find that, from 2006 to 2014, the GWG widened at all points of the wage distribution, espe-
cially among those in the lower part of the wage distribution. These results may be due in part 
to changing patterns in selection into employment for men and women as our analysis covers 

Figure 6 Unexplained gap at selected percentiles of the wage distribution, 2006 and 2014.

Data source: Author’s calculations based on the SES 2006 and 2014.

Notes: (i) Specifications (2a)–(2d) are as set out in the text. (ii) Each point estimate and as-
sociated 95% CI are estimated using the RIF-BO method to decompose the GWG using male 
coefficients as the baseline. (iii) “Unexplained gap” is that part of the observed GWG that re-
mains unexplained after controlling for the productivity-related characteristics included in 
each specification. BO, Blinder-Oaxaca; CI, confidence interval; GWG, gender wage gap; RIF, 
Recentered Influence Function; RIF-BO, BO decomposition that relies on the RIF regression; 
SES, Structure of Earnings Survey.
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a period before and after the global economic crisis (see, for example, Dolado et al., 2020 for 
evidence from a range of European countries) and highlight the need for further investigation.

The results of this study also have important implications in terms of policy, as distin-
guishing within- and between-establishment GWGs would lead to different policy recommen-
dations. As argued by Hara (2018), a more pronounced GWG between firms would require 
policies to promote equal opportunity in hiring practices, whereas targeting the elimination 
of barriers for females in accessing particular roles might be more effective if the GWG within 
firms was more pronounced. Policies that change the relative costs of female and male employ-
ees, such as the ones enacted by the Turkish government in the past two decades, may also 
influence within-firm gender pay inequalities. Although our results provide supporting evi-
dence for an increase in the within-establishment GWG due to the policy-driven changes in 
the hiring costs of women, identifying a causal relationship goes beyond the scope of this study, 
and we leave it for future research.

Abbreviations
GWG, Gender Wage Gap; SES, Structure of Earnings Survey; BO, Blinder-Oaxaca; EU, European Union;  
TRY, Turkish Lira; OLS, Ordinary Least Squares; MM, Machado-Mata; PSM, Propensity Score Matching;  
RIF, Recentered Influence Function; ATT, Average Treatment Effect on the Treated; OECD, Organization for 
 Economic Cooperation and Development.
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Appendix
Appendix A. Data Appendix

This study uses data from a linked employer-employee dataset, the Turkish Structure of 
Earnings Survey (SES). The SES is carried out regularly by the Turkish Statistical Institute 
(TurkStat) at four-yearly intervals beginning from 2006 and is conducted in accordance with 
Eurostat guidelines. The SES results published by Eurostat allow comparisons for all Member 
States of the EU, in the EU candidate countries and the European Free Trade Association coun-
tries. On the national level, the results are published in various TurkStat publications.

The main aim of the survey is to provide detailed information on the earnings from and 
hours in formal employment by personal and work-related characteristics of employees, as well 
as by firm and establishment characteristics. As such, the SES includes information provided 
by the employer on contractual working hours per week, monthly paid hours, hourly average 
gross wage, monthly average basic and gross wage of workers. It also provides information on 
key personal and work-related characteristics of employees, such as gender, age, educational 
attainment, tenure, full-time/part-time status, type of contract (permanent or temporary), as 
well as information on the occupation. It also includes information on firm and establishment 
characteristics, including the size of the firm to which the establishment belongs (in terms of 
number of employees), the economic activity and collective agreement coverage at the estab-
lishment level, and region of the establishment (only available in 2014). Table A1 presents full 
definitions of all variables included in this study.

Table A1 Variable definitions

Variable Type Definition
Log hourly 
gross wage

Continuous Constructed by the author: the monthly gross wage 
(the sum of monthly basic wages, overtime payments, 
payments for shift work/night work, and other regular 
payments paid to employees) in the reference montha 
divided by monthly paid hours (the sum of contractual 
working hours pertaining to basic wage and overtime 
hours worked) during the reference month (deflated using 
the Consumer Price Index base year 2003, in 2003 TRY)

Gender Binary Recoded by the author as follows:





0 female
1 male

Educational 
attainment

Categorical The highest successfully completed level of education 
which the employee has received according to the Inter-
national Standard Classification of Education (ISCED 97 in 
2006 and ISCED 2011 in 2014).









1 primary school and below
2 primary education and secondary eduction
3 high school
4 vocational high school
5 higher education

(continued)
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Table A1 Continued

Variable Type Definition

Potential 
labor market 
experience

Continuous Constructed by the author: age−years of schooling−6. Years 
of schooling are taken as 5 years for primary school and 
below, 8 years for primary education and secondary edu-
cation, 11 years for high school and vocational high school, 
and 14 years for higher education following Cebeci (2015).

Tenure Continuous The total length of service in the firm to which the estab-
lishment belongs in the reference month (in years).

Full-time em-
ployment

Binary Contractual working time. Recoded by the author as:





0 if part-time
1 if full time

Type of 
employment 
contract

Binary Type of employment contract of the worker. Recoded by 
the author as:





0 if temporary (fixed-term) contact
1 if permanent contact

Overtime 
work

Binary Constructed by the author based on the monthly hours of 
overtime work during the reference month. Recoded by 
the author as:





0 if total monthly hours of overtime work is zero
1 if total monthly hours of overtime work greater than zero  

Firm size Categorical Size of the firm (in terms of number of employees) to 
which the establishment belongs.

−
 − −
 −



1 if 10 49
2 if 50 249
3 if 250 499
4 if 500 999
5 if 1000 and more

Collective 
agreement 
coverage 

Binary Collective agreement coverage of the establishment. 
Recoded by the author as:





0 if no collective pay aggrement exists in the establishment
1 otherwise

Industry Categorical Principal economics activity of the establishment coded 
according to the Statistical Classification of Economic 
Activities in the European Community (NACE Rev. 1.1 in 
2006 and NACE Rev. 2 in 2014). Recoded by the author at 
section level according to NACE Rev. 2 (12 categories).

Occupation Categorical Occupation of the employee in the reference month coded 
according to the ISCO88 in 2006 and ISCO 08 in 2014. Recod-
ed by the author at one-digit ISCO 08 level (9 categories)

Regionb Categorical Region of the establishment codded according to the 
NUTS-1 – only available in 2014 (12 categories)

Notes: aThe SES 2006 and 2014 were applied in 2007 and 2015, respectively, by taking  
November as a reference month since it was a month without seasonal payments and 
absences.
bInformation on region is provided only with the SES 2014 microdata.
ISCO, International Standard Classification of Occupations; NUTS, Nomenclature of Territo-
rial Units for Statistics; SES, Structure of Earnings Survey; TRY, Turkish Lira.
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In terms of sampling and data collection, the SES adopts a two-stage stratified random 
sampling method. In the first stage, establishments of firms with at least 10 employees in the 
covered areas of economic activity in the Business Registrar are selected.20,21 The distribution 
of the sample size for establishments was realized based on the level of statistical region units, 
economic activity, and the size band of the firm that the establishment is associated with. In 
the second stage, a random sample of all employees who work for wage as employee, stager or 
apprentice employed from the selected establishments was selected by ordering alphabetically 
the last names of all employees within each establishment and selecting the required number 
of employees from these lists systematically. The required number of employees to be included 
in the sample for each establishment was selected through a proportional to (establishment) 
size sampling scheme (see Table A2). For each establishment, the sample weights (named as 
grossing-up factor) for employees, based on (number of employees in enterprise)/(number of 
employees in sample) is provided.

The data were collected through regional offices of the TurkStat using methods comple-
menting each other, such as mail, face-to-face interviews, and electronic mail for 2006, while a 
web-based application was used for the 2014 survey. The reporting unit in the SES is the estab-
lishment that fills out a questionnaire and provides the information to be collected.

The SES data covers paid employees in firms with at least 10 employees in the covered 
areas of economic activity. However, it does not cover workers from small-size firms (i.e., with 
<10 employees), neither workers employed in informal sector. To understand the extent of 
the SES coverage, Table A3 compares the total annual employment numbers from the SES  

20 The SES 2006 covers all economic activities defined in sections C to K and M to O of the International Standards of 
Economic Activities in the European Union (NACE Rev. 1.1). In 2010, the classification systems for economic activities 
(and occupations) changed for all EU member states from NACE Rev.1.1 to NACE Rev.2 (and from ISCO-88 to ISCO-
08). Thus, the SES 2014 covers economic activities defined in sections B to S excluding O of International Standards of 
Economic Activities in the European Union (NACE Rev. 2).

21 The Business Register is a census of firms and is updated annually by TurkStat based on the information obtained from 
the Ministry of Finance and Annual Structural Business Survey results. It covers all firms in formal economy, and has 
information on the sector of activity, the year that firms were established and/or year that the firm started operations, 
and the number of employees.

Table A2  Number of employees to be sampled in establishments (SES second stage of 
sampling) by size band of the establishment 

Establishment size band Number of employees to be sampled
1–19 All
20–49 20
50–99 25
100–299 35
250–499 40
500–999 50
1,000–2,499 75
2,500–4,999 125
5,000 and over 150

Source: The SES 2006 and 2014 Quality Reports. Available at https://ec.europa.eu/
eurostat/cache/metadata/en/earn_ses06_esms.htm and https://ec.europa.eu/eurostat/
cache/metadata/EN/earn_ses2014_esms.htm.
SES, Structure of Earnings Survey.
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(column 1) with those from the Household Labour Survey (HLFS) (column 2), the largest and 
nationally representative Turkish household survey, which also includes self-employed, unpaid 
family workers, as well as employees working in small-size enterprises (i.e., with <10 employ-
ees) and in sectors that are not covered by the SES. Based on the HLFS column (3) of Table A3 
presents the total number of employees working in both formal and informal economy, while 
column (4) is the number of employees in formal economy including those employed in sectors 
and small size enterprises. Column titled (3)/(2) shows that about 59–66% of the total work-
force in Turkey falls in the category of wage/salary employment, while column (4)/(3) suggests 
that the formal sector employees constitute the main part (with a share of 69% in 2006 and 80% 
in 2014) of the wage/salary employment. A comparison of the total number of employees in the 
SES and the HLFS is provided in the last column ((1)/(4)). According to these figures, the SES, 
which does not cover paid employees in firms with <10 employees and in agriculture, fishing, 
public administration, private households, and extra-territorial organizations, accounts for 
around 70% of the wage/salary employment in the formal sector in both years.

Table A3 SES sample coverage by year

Year SESa

Total number 
of employeesb

(1)

HLFSc

Total 
 employment

(2)

HLFS
Total number 
of employees
(formal and 

informal)
(3)

HLFS
Total number 
of employees

(formal)
(4)

(3)/(2) (4)/(3) (1)/(4)

2006 5,986,247 20,423,000 12,028,000 8,242,000 0.59 0.69 0.73
2014 9,651,017 25,932,000 17,125,000 13,777,000 0.66 0.80 0.70

Notes: aAuthor’s calculation based on the SES 2006 and 2014.
bTotal number of employees is calculated by using the grossing up factor for employees.
cAuthor’s own elaboration based on Aslan, Gurdal (2019): The Number of Minimum Wage Workers and 
the Change in Wage Levels (2003–2017) Household Labour Force Surveys Data Analysis. Journal of 
Social Security 9(1), 141-159.
HLFS, Household Labour Force Survey; SES, Structure of Earnings Survey.



Page 30 of 49   Kaya. IZA Journal of Development and Migration (2021) 12:14

Appendix B. Additional tables and figures

Table B1 List of selected gender equality policies, Turkey 2000–2018

Year Policy Description
2001 Amendment to the 

Constitution
(Article 41)

Added “based on the equality between spouses” to 
the previous version of the article, which stated that 
 “Family is the foundation of the Turkish society”.

2002 New Civil Code
(Law no: 4721)

Increased the legal marriage age to 18 for men (from 17) 
and women (from 15); established the equality of men 
and women in the family, including abolishment of the 
term “head of household” and of needing the permis-
sion of spouses to work; introduced the legal basis for 
the sharing of marital assets in case of divorce; granted 
the same heredity rights to children born out of wed-
lock as to those of legitimate birth.

2003 New Labor Law
(Law no: 4857)

Set the legal basis for equal pay for equal work; 
reinforced the equal treatment principle for women 
and men; decreased the restrictions on temporary 
employment; provided a legal basis for atypical em-
ployment; lifted the ban on employment of women in 
night shifts of manufacturing establishments; extend-
ed paid maternity leave from 12 weeks to 16 weeks 
(8 weeks before and 8 weeks after childbirth); intro-
duced breastfeeding leave to a total of one and a 
half hours for mothers of children below the age of 
one; obliged companies employing 100–150 female 
workers to provide comprehensive nursery rooms for 
children under the age of one and companies employ-
ing >150 female workers to provide comprehensive 
childcare centers and pre-school facilities for children 
under the age of six.

2003 Family Court Law
(Law no: 4787)

Established Family Courts in districts with >100,000 
population to enforce the Civil Code and ensure gender 
equality. 

2004 Amendments to the 
Constitution
(Articles 10 and 90)

Amendments to Article 10 reinforced equal rights of 
women and men and emphasized the responsibility of 
the State to ensure equality. Amendments to Article 90 
ensured the supremacy of international laws (including 
the Convention on the Elimination of All Forms of Dis-
crimination against Women in 1985 and the European 
Social Charter in 1996) in the case of a conflict between 
Turkish law and international treaties with regards to 
human rights.

2005 New Penal Code
(Law no: 5237)

Defined sexual harassment in work; reinforced prohibi-
tion of gender-based discrimination.

2006 Social Insurance and 
General Health Insur-
ance Act
(Law no: 5510)

Merged different security systems into one structure; 
adopted harmonized legislation for maternity and 
breastfeeding leaves and for the pension plans regulat-
ing the working conditions for women.

(continued)
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Table B1 Continued

Year Policy Description

2008 Employment Package
(Law no: 5763)

Introduced a direct employment subsidy program (with 
a limit that corresponds to the minimum wage level) 
with a one-year participation period (extended to June 
30, 2010, with Law 5838) by reducing the employers’ 
contribution to social security payment of new hires 
for 5 years, covering 100% of social security payments 
of new employees for the first year and reducing its 
participation by 20% each year for the following 4 years. 
Targeted young men (ages between 18 and 29) and 
women >18 who were not employed as a tax-registered 
workers in the preceding 6 months. 

2010 Amendment to the 
Constitution
(Article 10)

Added “Measures taken for this purpose shall not be 
interpreted as contrary to the principle” to Article 10. 

2011 Amendments to the 
Labor Law
(Law No. 6111)

Enforced the rules of maternity leave for women 
(mandatory for 16 weeks and fully paid by the social 
security system); introduced the right to use paid leaves 
for breastfeeding; ruled out terminating job contracts 
on grounds of pregnancy; brought new regulations for 
part-time work; incorporated domestic help workers 
into the social security system; extended maternity 
leave to 12 months for civil servants and 6 months for 
others on an unpaid basis; granted 10 days’ voluntary 
paid paternity leave to civil servants whose wives give 
birth.
Extended the period (for the period between March 
2011 and December 2015) and coverage (both men and 
women of all ages and relaxing the subsidy limit cover-
ing the total social security payment amount regardless 
of the wage level) of the 2008 employment subsidy 
program.

2016 Amendments to the 
Labor Law (Law no: 
6663)

Introduced unpaid maternity leave to mothers as half 
of their weekly working hours for 60 days for the first 
birth, 120 days for the second birth, and 160 days for 
following births; introduced the right to request part-
time work for the period between when maternity leave 
ends until the beginning of the month after the child’s 
compulsory education begins for both parents whose 
spouse is also working; extended the coverage of ma-
ternity leave and the right to request part-time work to 
couples or individuals adopting a child under 3 years’ 
old.

Sources: Anderson (2017), Balkan et al. (2016), Dedeoglu (2012), World Bank (2009).
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Table B2 Sample means for establishments

2006 2014

Firm and establishment characteristics
Firm size

10–49 employees 0.57 0.41
50–249 employees 0.20 0.16
250–499 employees 0.08 0.13
500–999 employees 0.06 0.13
1000+ employees 0.10 0.16

Collective agreement coverage of the establishment 4.74 0.05
Industry of the establishment

Mining and quarrying 0.01 0.01
Manufacturing 0.35 0.24
Electricity, gas, and water supply 0.02 0.02
Construction 0.05 0.05
Wholesale and retail trade 0.24 0.31
Hotels and restaurants 0.05 0.06
Transport, storage, and communication 0.08 0.05
Financial intermediation 0.06 0.05
Real estate, renting and business activities 0.06 0.11
Education 0.04 0.03
Health and social work 0.02 0.03
Other social and personal service activities 0.02 0.04

Number of establishments 12,874 7,867
Data source: Author’s calculations based on the SES 2006 and 2014.
Notes: Sample is restricted to individuals of working age (between 15 years old and 64 years 
old), excluding paid stagers and apprentices, who are employed in establishments that 
employ both males and females. The data are unweighted.
SES, Structure of Earnings Survey.
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Table B3 Sample means within establishments

2006 2014

All Males Females All Males Females
Personal characteristics
Male 0.71 – – 0.67 – –
Educational attainment
 Primary school and below 0.26 0.28 0.17 0.16 0.16 0.15
  Primary education and 

 secondary school
0.15 0.16 0.10 0.14 0.15 0.10

 High school 0.27 0.26 0.31 0.32 0.32 0.33
 Vocational high school 0.09 0.09 0.10 0.07 0.08 0.06
 Higher education 0.23 0.22 0.32 0.31 0.29 0.37
 Potential labor market 
 experience (years)

16.68 17.66 14.25 17.09 17.74 15.76

Work-related characteristics
Tenure (years) 3.20 3.29 2.93 2.86 2.97 2.61
Full-time 0.99 0.99 0.99 0.98 0.98 0.98
Permanent contract 0.97 0.97 0.97 0.94 0.94 0.95
Overtime work 0.11 0.11 0.8 0.15 0.16 0.12
Occupation distribution 
Legislators, senior officials, and 
managers

0.07 0.08 0.06 0.06 0.08 0.05

Professionals 0.08 0.07 0.12 0.10 0.10 0.13
Technicians and associate pro-
fessionals

0.18 0.17 0.20 0.09 0.09 0.08

Clerks 0.14 0.01 0.28 0.17 0.13 0.28
Service, shop and market sales’ 
workers

0.13 0.14 0.11 0.26 0.25 0.26

Skilled agricultural and fishery 
workers

0.00 0.00 0.00 0.00 0.00 0.00

Craft and related trade  
workers

0.16 0.17 0.08 0.11 0.12 0.03

Plant and machine operators 
and assemblers

0.11 0.13 0.04 0.09 0.11 0.04

Elementary occupations 0.13 0.13 0.12 0.12 0.11 0.13
Average number of employees 
per establishment

19 14 5 17 12 5

Data source: Author’s calculations based on the SES 2006 and 2014.
Notes: Sample is restricted to individuals of working age (between 15 years old and 64 years 
old), excluding paid stagers and apprentices, who are employed in establishments that 
employ both males and females. The data are unweighted. 
SES, Structure of Earnings Survey.



Page 34 of 49   Kaya. IZA Journal of Development and Migration (2021) 12:14

Table B4 Sample means across all establishments

2006 2014

All Males Females All Males Females
Personal characteristics
Educational attainment 
 Primary school and below 0.27 0.31 0.19 0.17 0.19 0.15
 Primary education and secondary school 0.15 0.16 0.11 0.15 0.18 0.11
 High school 0.24 0.23 0.28 0.28 0.27 0.29
 Vocational high school 0.10 0.11 0.09 0.08 0.10 0.06
 Higher education 0.23 0.19 0.33 0.31 0.27 0.40
Potential labor market experience (years) 17.09 18.23 14.01 17.40 18.30 15.32
Work-related characteristics
Tenure (years) 3.67 3.92 3.03 3.18 3.39 2.70
Full-time 0.99 0.99 0.99 0.98 0.98 0.98
Permanent contract 0.96 0.96 0.97 0.93 0.94 0.93
Overtime work 0.14 0.15 0.11 0.20 0.22 0.15
Firm and establishment characteristics

Firm size (number of employees) 
10–49 0.46 0.46 0.46 0.32 0.32 0.32
50–249 0.24 0.24 0.24 0.19 0.20 0.18
250–499 0.10 0.10 0.10 0.17 0.17 0.17
500–999 0.08 0.08 0.08 0.16 0.16 0.17
1000+ 0.12 0.12 0.11 0.15 0.15 0.16

Collective agreement coverage of the 
 establishment 

0.10 0.12 0.06 0.10 0.12 0.08

Industry of the establishment
Mining and quarrying 0.01 0.02 0.01 0.02 0.02 0.01
Manufacturing 0.42 0.44 0.37 0.33 0.36 0.25
Electricity, gas, and water supply 0.03 0.03 0.01 0.02 0.02 0.01
Construction 0.04 0.05 0.02 0.04 0.04 0.02
Wholesale and retail trade 0.19 0.19 0.20 0.23 0.23 0.23
Hotels and restaurants 0.05 0.05 0.04 0.06 0.06 0.06
Transport, storage, and communication 0.07 0.07 0.06 0.06 0.06 0.06
Financial intermediation 0.04 0.03 0.07 0.04 0.03 0.06
Real estate, renting and business 
 activities

0.06 0.06 0.07 0.11 0.10 0.13

Education 0.04 0.03 0.07 0.04 0.03 0.06
Health and social work 0.03 0.02 0.06 0.04 0.02 0.08
Other social and personal service 
 activities

0.02 0.02 0.02 0.03 0.03 0.03

(continued)
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Table B4 Continued

2006 2014

All Males Females All Males Females

Occupation 
 Legislators, senior officials, and managers 0.06 0.06 0.05 0.06 0.06 0.05
 Professionals 0.08 0.06 0.13 0.12 0.10 0.16
 Technicians and associate professionals 0.17 0.16 0.21 0.09 0.10 0.09
 Clerks 0.12 0.09 0.22 0.15 0.11 0.24
  Service workers; shop and market sales’ 

workers
0.11 0.11 0.09 0.19 0.18 0.22

 Skilled agricultural and fishery workers 0.002 0.003 0.001 0.001 0.001 0.001
 Craft and related trade workers 0.19 0.21 0.11 0.13 0.17 0.05
  Plant and machine operators and 

 assemblers
0.13 0.15 0.06 0.13 0.15 0.07

Elementary occupations 0.14 0.15 0.13 0.13 0.12 0.13
Region

Istanbul – – – 0.27 0.25 0.30
West Marmara – – – 0.07 0.07 0.07
Aegean – – – 0.11 0.11 0.12
East Marmara – – – 0.12 0.12 0.10
West Anatolia – – – 0.10 0.10 0.11
Mediterranean – – – 0.09 0.09 0.08
Central Anatolia – – – 0.06 0.06 0.05
West Black Sea – – – 0.04 0.04 0.05
East Black Sea – – – 0.04 0.04 0.05
Northeast Anatolia – – – 0.02 0.03 0.02
Central East Anatolia – – – 0.03 0.04 0.03
Southeast Anatolia – – – 0.04 0.05 0.04

Number of observations 241,361 175,938 65,423 132,235 91,881 40,354
Number of establishments 12,874 7,867

Data source: Author’s calculations based on the SES 2006 and 2014.
Notes: Sample is restricted to individuals of working age (between 15 years old and 64 years old), excluding paid 
stagers and apprentices, who are employed in establishments that employ both males and females. Region infor-
mation is only available in 2014. The data are unweighted.
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Table B5  Sensitivity analysis, BO decomposition of the mean GWG using the female  coefficients as the baseline

Specification

(2a) (2b) (2c) (2d)
2006
Raw GWG 0.024*** 0.024*** 0.024*** 0.024***

(0.006) (0.006) (0.006) (0.006)
Explained gap −0.041*** −0.031*** −0.032*** −0.012***

(0.003) (0.004) (0.005) (0.001)
[−174.8%] [−131.3%] [−133.6%] [−48.8%]

Unexplained gap 0.065*** 0.055*** 0.055*** 0.035***
(0.005) (0.004) (0.004) (0.002)

[274.8%] [231.3%] [233.6%] [148.8%]
2014
Raw GWG 0.084*** 0.084*** 0.084*** 0.084***

(0.008) (0.008) (0.008) (0.008)
Explained gap −0.045*** −0.024*** −0.023*** 0.001

(0.005) (0.005) (0.006) (0.002)
[−54.1%] [−28.1%] [−28.0%] [1.7%]

Unexplained gap 0.129*** 0.108*** 0.107*** 0.083***
(0.007) (0.006) (0.006) (0.003)

[154.1%] [128.1%] [128.0%] [98.3%]
Data source: Author’s calculations based on the SES 2006 and 2014.
Notes: (i) Sample is restricted to individuals of working age (between 15 years old and 64 years old), excluding paid 
stagers and apprentices, who are employed in establishments that employ both males and females. The data are 
not weighted. (ii) Figures in () are establishment level clustered standard errors. (iii)*, **, and *** denote signifi-
cance at 0.001, 0.01, and 0.05 significance levels, respectively. (iv) BO method is used to decompose the mean GWG 
using relevant female coefficients as the baseline. (v) Specifications (2a)-(2d) are as set out in the text. (vi) Figures 
in [] are proportions of the raw GWG.
BO, Blinder-Oaxaca; GWG, gender wage gap; SES, Structure of Earnings Survey.
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Table B6 Components of the BO decomposition of the mean GWG, 2006 

Specification

(2a) (2b) (2c) (2d)
Raw GWG 0.024*** 0.024*** 0.024*** 0.024***

(0.006) (0.006) (0.006) (0.006)
Explained gap −0.023*** −0.025*** −0.024*** −0.016***

(0.003) (0.004) (0.005) (0.001)
[−97.2] [−104.8%] [−103.1%] [−65.9%]

Unexplained gap 0.047*** 0.049*** 0.048*** 0.039***
(0.005) (0.004) (0.004) (0.001)

Explained [197.2] [204.8%] [203.1%] [165.9%]
Personal characteristics
Education −0.138*** −0.119*** −0.106*** −0.067***

(0.004) (0.003) (0.003) (0.001)
[−580.0%] [−503.1%] [−447.8%] [−282.4%]

Potential labour market 
 experience

0.115*** 0.054*** 0.054*** 0.046***

(0.003) (0.002) (0.002) (0.001)
[482.8%] [225.8%] [227.7%] [192.1%]

Work-related characteristics
Tenure 0.038*** 0.024*** 0.016***

(0.002) (0.002) (0.000)
[160.6%] [101.1%] [68.7%]

Permanent contract 0.000 −0.000 −0.000***
(0.000) (0.000) (0.000)
[0.6%] [−0.8%] [−0.8%]

Full-time −0.005*** −0.006*** −0.006***
(0.001) (0.001) (0.000)

[−20.3%] [−23.8%] [−24.5%]
Overtime work 0.007*** 0.003*** −0.005***

(0.001) (0.000) (0.000)
[31.4%] [12.7%] [−19.1%]

Observed firm and establishment 
characteristics
Firm size 0.001

(0.001)
[3.9%]

Collective agreement coverage 0.012***
(0.001)

[49.3%]
Industry of the establishment −0.006*

(0.002)
Unexplained [−25.5%]
Characteristics 0.006 −0.010 −0.031 0.056**

(continued)
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Table B6 Continued

Specification

(2a) (2b) (2c) (2d)

(0.011) (0.051) (0.051) (0.022)
[26.3%] [−42.8%] [−132.1%] [237.8%]

Constant 0.041*** 0.059 0.080 −0.017
(0.010) (0.051) (0.052) (0.022)

[170.9%] [247.6%] [335.2%] [−71.9%]
Data source: Author’s calculations based on the SES 2014.
Notes: (i) Figures in () are establishment level clustered standard errors. Figures in [] are pro-
portions of the raw GWG. (ii)*, **, and *** denote significance at 0.001, 0.01, and 0.05 signif-
icance levels, respectively. (iii) BO method is used to decompose the mean raw GWG using 
relevant male coefficients as the baseline. (iv) Specifications (2a)-(2d) are as set out in the 
text. The reported constant in Specification (2d) is the gender difference in average value 
of the establishment fixed effects capturing the unobserved establishment heterogeneity. 
BO, Blinder-Oaxaca; GWG, gender wage gap; SES, Structure of Earnings Survey.
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Table B7 Components of the BO decomposition of the mean GWG, 2014

Specification

(2a) (2b) (2c) (2d)
Raw GWG 0.084*** 0.084*** 0.084*** 0.084***

(0.008) (0.008) (0.008) (0.003)
Explained gap −0.035*** −0.024*** −0.019*** −0.008***

(0.005) (0.005) (0.006) (0.002)
[−41.9%] [−29.1%] [−22.8%] [−9.0%]

Unexplained gap 0.119*** 0.108*** 0.103*** 0.092***
(0.007) (0.006) (0.006) (0.003)

Explained [141.9%] [129.1%] [122.8%] [109.0%]
Personal characteristics
Education −0.115*** −0.109*** −0.101*** −0.066***

(0.005) (0.005) (0.004) (0.002)
[−137.0%] [−129.6%] [−119.7%] [−79.2%]

Potential labour market 
 experience

0.080*** 0.051*** 0.054*** 0.045***

(0.003) (0.002) (0.002) (0.001)
[95.2%] [61.2%] [64.9%] [54.0%]

Work-related characteristics
Tenure 0.028*** 0.023*** 0.017***

(0.002) (0.002) (0.001)
[33.5%] [27.0%] [20.6%]

Permanent contract 0.000 0.000 0.000
(0.001) (0.001) (0.000)
[0.3%] [0.3%] [0.6%]

Full-time −0.000 −0.000 −0.001***
(0.000) (0.000) (0.000)

[−0.3%] [−0.3%] [−1.3%]
Overtime work 0.005*** −0.001 −0.003***

(0.001) (0.001) (0.000)
[5.8%] [−1.2%] [−3.7%]

Observed firm and establishment 
characteristics
Firm size −0.002

(0.002)
[−1.9%]

Collective agreement coverage 0.003***
(0.001)
[3.8%]

Industry of the establishment 0.004
(0.003)

Unexplained [4.3%]

(continued)
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Table B7 Continued

Specification

(2a) (2b) (2c) (2d)

Characteristics 0.054** 0.133* 0.072 0.110**
(0.017) (0.056) (0.059) (0.033)

[64.0%] [157.9%] [85.6%] [130.8%]
Constant 0.065*** −0.024 0.031 −0.018

(0.018) (0.057) (0.060) (0.033)
[77.8%] [−28.8%] [37.2%] [−21.8%]

Data source: Author’s calculations based on the SES 2014.
Notes: (i) Figures in () are establishment level clustered standard errors. Figures in [] are pro-
portions of the raw GWG. (ii)*, **, and *** denote significance at 0.001, 0.01, and 0.05 signif-
icance levels, respectively. (iii) BO method is used to decompose the mean raw GWG using 
relevant male coefficients as the baseline. (iv) Specifications (2a)-(2d) are as set out in the 
text. The reported constant in Specification (2d) is the gender difference in average value 
of the establishment fixed effects capturing the contribution of unobserved establishment 
heterogeneity. 
BO, Blinder-Oaxaca; GWG, gender wage gap; SES, Structure of Earnings Survey.
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Figure B1  Sensitivity analysis, MM decomposition of the GWG across the distribution, 
2006.

Data source: Author’s calculations based on the SES 2006. 
Notes: (i) Specifications (2a)–(2d) are as set out in the text. (ii) MM decomposition method is 
used to decompose the GWG using male coefficients as the baseline. (iii) “Estimated GWG” 
is the estimated raw GWG using the conditional quantile regression model and integrating 
over the set of covariates. “Explained gap” is that part of the observed gap that is due to gen-
der differences in productivity-related characteristics included in the specification. “Unex-
plained gap” is that part of the observed gap that remains unexplained after controlling for 
the productivity-related characteristics. GWG, gender wage gap; MM, Machado-Mata; SES, 
Structure of Earnings Survey.
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Figure B2  Sensitivity analysis, MM decomposition of the GWG across the distribution, 
2014.

Data source: Author’s calculations based on the SES 2014. 
Notes: (i) Specifications (2a)–(2d) are as set out in the text. (ii) MM decomposition method is 
used to decompose the GWG using male coefficients as the baseline. (iii) “Estimated GWG” 
is the estimated raw GWG using the conditional quantile regression model and integrat-
ing over the set of covariates. “Explained gap” is that part of the observed gap that is due 
to gender differences in productivity-related characteristics included in the specification. 
“Unexplained gap” is that part of the observed gap that remains unexplained after con-
trolling for the productivity-related characteristics. GWG, gender wage gap; MM, Macha-
do-Mata; SES, Structure of Earnings Survey.


