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Abstract We examine the gender wage gap in Austria using
new matched employer-employee data from 2007. We esti-
mate quantile regressions and investigate the gender wage
gap at the conditional wage distribution of men and women.
We decompose the gender wage gap into the parts which are
due to different characteristics and different returns to these
characteristics. About 60 % of the gender wage gap cannot
be explained by differences in human capital or other ob-
servable indicators of productivity. Taking differences in the
characteristics into account, we find that women earn on av-
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erage about 11 % less than men. We further estimate that
differences in the returns for women and men increase over
the wage distribution.
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Eine Auswertung von Steuer- und
Sozialversicherungsdaten zur Untersuchung
der Verteilung des geschlechtsspezifischen
Lohnunterschiedes in Österreich

Zusammenfassung Wir untersuchen geschlechtsspezifi-
sche Lohnunterschiede in Österreich anhand eines neuen
Datensatzes, der aus der Verknüpfung von Lohnsteuerda-
ten des Jahres 2007, Daten des Mikrozensus und Daten der
Sozialversicherungen gewonnen wurde. Mit diesen Daten
können wir auch für Arbeitslosigkeit, Elternzeit und an-
deren Auszeiten unterscheiden und deren Beitrag zum ge-
schlechtsspezifischen Lohndifferenzial schätzen. Mit Quan-
tilsregressionen zerlegen wir die Lohndifferenzen zu unter-
schiedlichen Punkten der Lohnverteilungen in Komponen-
ten die angeben, welche Teile auf unterschiedliche Merk-
male bzw. auf unterschiedliche Preise, die diese Merkmale
am Arbeitsmarkt erzielen, zurückzuführen sind. Vom durch-
schnittlichen Lohndifferenzial können nur rund 40 % mit
unterschiedlichem Humankapital oder anderen, produktivi-
tätsbezogenen Merkmalen erklärt werden. Werden Unter-
schiede in den Merkmalen von Frauen und Männern berück-
sichtig, schätzen wir, dass Frauen im Schnitt einen Lohn er-
halten, der um rund 11 % des mittleren Lohnes, den Männer
erhalten, geringer ist. Der geschlechtsspezifische Lohnun-
terschied ist am oberen Ende der Lohnverteilung größer als
am unteren Ende.
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1 Introduction

Compared to other countries, the gender wage gap in Aus-
tria is large. According to the EU gender wage gap indica-
tor, the difference in mean wages was about 25.5 % of men’s
wages in 2008 (Europian Commission 2011). The EU gen-
der wage gap indicator measures the average difference be-
tween men’s and women’s gross hourly earnings.1 Of all EU
countries, only the Czech Republic fared worse. To reduce
this gap, Austrian policy makers required firms to disclose
the wages of their workers (Bundeskanzleramt 2010). Cur-
rently, only large firms are covered by the new law, but over
time also smaller firms will need to disclose their workers’
wages. In addition, affirmative action with countries such
as Norway and Spain as role models is often debated. Nor-
way, for example, requires a minimum of 40 % of each gen-
der in publicly appointed boards and in all boards of di-
rectors in private, shareholder-owned businesses. Spain im-
posed a similar rule for public sector committees and boards
(Bagues and Esteve-Volart 2007).

The EU gender wage gap indicator, however, does not ac-
count for differences between men and women in education,
labor market experience, or other productivity related vari-
ables. To account for these differences, we construct a new
data set and decompose the mean wages of men and women.
We use methods based on the technique developed by Blin-
der (1973) and Oaxaca (1973).2 We construct this new data
set from administrative files, where we, for the first time,
match Austrian census data with tax records and social se-
curity data.

These new data allow us to go beyond the information
typically available in survey data. In particular, we investi-
gate how important it is to account for actual experience by
contrasting the estimated gender wage gaps using exact per-
sonal career information with estimates based on the limited
information typically available in survey data. In addition,
we identify career interruptions and investigate how much
estimates of the gender wage gap differ when we ignore
the information on the type of interruptions. Another set of
variables that may explain a part of the gender wage gap
are firm-specific variables, which are typically not available
in survey data. From our matched employer-employee data,
we calculate inter alia the ratio of female to male workers
within the firm or worker turnover in the firm to use as ex-
planatory variables in our estimations.

1For Austria, the gender wage gap is calculated with earnings data from
the Structure of Earnings Survey (SES). In contrast to household sur-
veys such as the European Union Survey on Income and Living Condi-
tions (EU-SILC), the SES samples only employees in enterprises with
at least ten employees in the private sector (Geisberger and Till 2009).
2There are numerous papers investigating the gender wage gap. For a
meta-analysis of studies on the gender wage gap see Weichselbaumer
and Winter-Ebmer (2005); for surveys on gender discrimination see
Altonji and Black (1999) and Bertrand (2010).

The public discussion generally focuses on the average
gender wage gap. However, this discussion might be mis-
leading if the gender wage gap differs over the wage dis-
tribution. A comprehensive study by Arulampalam et al.
(2007) uses data from the European Community Household
Panel, which provides harmonized data on wages and other
individual characteristics from European countries for the
years 1995 to 2001. They find that in nearly all of the eleven
analyzed countries the estimated wage gaps are larger at the
top of the distribution than at the bottom of the distribution.
They interpret the larger gap at the top of the wage distribu-
tion as evidence for a “glass ceiling”, i.e., an invisible barrier
that stops women from access to higher paying jobs.

Other studies have also found significant differences in
the gender gap at different quantiles of the log wage dis-
tribution. Examples are Albrecht et al. (2003) for Swe-
den, Fitzenberger and Wunderlich (2001) for the UK, Bon-
jour and Gerfin (2001) for Switzerland, Gupta et al. (2006)
for Denmark, Garcia et al. (2001), Gardezable and Ugidos
(2005), De la Rica et al. (2008) for Spain, Fitzenberger and
Wunderlich (2002), Beblo (2010) for Germany and Albrecht
et al. (2009) for the Netherlands.

We also estimate quantile regressions and contrast the ev-
idence from our estimates with those we obtain from the
mean regressions and mean decompositions. Here, we fol-
low Machado and Mata (2005) and Melly (2006) and esti-
mate counterfactual distributions, allowing the decomposi-
tion of changes in the wage distribution into changes in the
regression coefficients and changes in the distribution of co-
variates.3

Our findings demonstrate a remarkable resilience of the
estimates. To be sure, the estimates become smaller, the
more precise data one has at hands, however, what mat-
ters most are good wage information and detailed career
information. In our data, the results do hardly change if
we account for e.g., the exact number of days on mater-
nity leave—for all practical purposes, an indicator of having
been on maternity leave suffices to obtain a reliable estimate
of the gender wage gap.

We find that women earn on average about 0.121 log
points (11 %) less than men for given characteristics and
that about 60 % of the gender wage gap cannot be attributed
to observable characteristics.4 As can be expected, we find
evidence that the firm-specific variables are important wage
components and, for example, a higher ratio of female to
male workers implies lower wages. However, firm-specific

3To investigate wage differences over the distribution and over time,
Antonczyk et al. (2010) provide a sequential decomposition using
quantile regressions.
4In an accompanying paper, we examine the change of the gender wage
gap in Austria between 2002 and 2007 (Böheim et al. 2012) and find a
17 % decline in the gender wage gap over this period.
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information also contributes to an explanation of the gender
wage gap. We estimate, for example, the more women work
in a firm, the lower is the gender wage gap.

If we extend the set of explanatory variables accounting
for human capital (eduction, experience, etc.), occupation,
and industry to include the firm-specific variables as well,
the unexplained gender wage gap decreases from about 16 %
to about 11 %, a difference of about 5 percentage points.

Differences in returns to characteristics between women
and men increase over the wage distribution. This could be
attributed to wage bargaining which is predominantly on
an individual basis in the high wage segment of the labor
marker, in contrast to low wage jobs where collective bar-
gaining contracts are the norm.

2 Data and summary statistics

We combine data from Austrian administrative records to
construct a new data set to overcome potential weaknesses in
earlier studies. Data are from the Austrian General Income
Report for 2007, which itself combines data from tax records
and the Austrian micro-censuses of 2007, and from the Aus-
trian social security records.5 The merged data contain hu-
man capital variables, such as education and experience,
workplace characteristics, such as the number of women or
the fraction of young workers in a particular workplace, and
also complete work histories since 1972. The sample size
corresponds to the number of observations in the micro-
censuses.

The Austrian General Income Report, published every
other year, provides statistics on the income of all employ-
ees, self-employed persons, and pensioners in Austria. The
Report uses data from tax records; wage data are based on
approximately 8.4 million pay slips collected by the Aus-
trian tax authorities and provide information on gross yearly
income, paid taxes, paid social contributions, and extra com-
pensations. The tax data do not contain information on the
number of hours worked and, in addition, taxes are individ-
ual data and it is not possible to build household information
from the official tax records. For the purposes of the Aus-
trian General Income Report, the tax data are combined with
data from the Austrian micro-censuses to generate house-
hold level information and to obtain information on e.g.,

5The Austrian General Income Report is described in Statistic Aus-
tria (2009) and in Rechnungshof (2008). The social security records
are described in Zweimüller, Josef et al. (2009). An anonymous per-
sonal identifier allows the combination of these data, which provides
us with data for the analysis of gender wage differences. To ensure
the anonymity, the actual merging of the data has been handled by an
authorized third party. No data that would allow identification of indi-
vidual persons has been made available to us.

hours worked or formal qualifications. It is therefore an ex-
cellent source of information on wage income for employees
(Statistik Austria 2008).

The Austrian micro-census is a quarterly panel survey
which collects information on private households. It is rep-
resentative of the Austrian population and contains informa-
tion on about 80,000 individuals per year. Every quarter a
fifth of the sample is renewed. The micro-census provides
information on hours worked, education, and detailed infor-
mation on individual and household characteristics, but it
does not contain wage information. Combining the informa-
tion from the micro-census and the tax records allows us to
compute exact hourly gross and net wages.

The Austria social security data contain information on
individual work experience, tenure and characteristics of the
workplace, such as industry or region. A firm’s identifier
permits the construction of workplace characteristics such
as the share of female workers in a particular workplace.
The data also include the reasons for and the length of work
interruptions such as unemployment spells or the birth of a
child.

Our estimating sample consists of workers who were be-
tween 16 and 60 years of age and who worked at least 35
hours per week. To account for possible seasonal fluctua-
tions, we restrict our sample to workers who worked for at
least 270 days in 2007. The sample consists of 6,064 women
and 11,698 men who worked in private or public sector. We
also analyzed private sector employees separately; these ad-
ditional results are available in the online version of the ar-
ticle. Table 1 provides summary statistics on our estimating
sample. The difference in mean wages in 2007 was about
€3.3 per hour, and women earned on average some 19.1 %
less than men, not accounting for differences in character-
istics. This “raw” gap is smaller than in 1997, when it was
about 23.3 % (Böheim et al. 2007).

Figure 1 plots the distribution of the log hourly wages
of full-time employed men and women in the private and
public sector. We observe that women’s wage distribution is
in shape similar to men’s, but to the left of it. Women are
also slightly less compressed in their wages than men as the
peak in their wage distribution is lower than the correspond-
ing peak in the men’s distribution. Such distributions are of
course only descriptive and do not indicate that women are
(unfairly) discriminated against.

One of the most important determinants of the wage is
probably the amount of formal education. Women in our
sample have on average more formal education than men.
For example, 17.9 % of women and 13.7 % of men have
a high school degree; 8.7 % of women and 7.8 % of men
have a university degree. However, there are relatively more
women who have only compulsory education than men.
In particular, 19.1 % of women and 13.8 % of men have
compulsory schooling only, whereas 28.0 % of women and
48.7 % of men have completed an apprenticeship.
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Table 1 Summary statistics,
mean (standard deviation) Women Men

Gross hourly wage (€) 14.008 17.305

(6.424) (7.978)

Education

Compulsory school 0.191 0.138

Apprenticeship 0.280 0.487

Secondary school 0.200 0.081

High school 0.179 0.137

Crafts diploma 0.004 0.059

Technical college 0.058 0.022

University (Bachelor, Master, MBA) 0.076 0.062

University (PhD) 0.011 0.014

Age (in years) 37.364 38.458

(11.654) (11.193)

Experience (in years) 15.682 18.814

(9.572) (10.172)

Tenure (in years) 9.094 10.121

(7.710) (8.683)

Length of interruptions (years) 0.950 0.570

(1.519) (1.041)

Length of parental leave (in years) 0.402 0.003

(0.844) (0.057)

Time in military (in years) 0.000 0.046

(0.009) (0.172)

Time out of labor force (in years) 0.129 0.126

(0.770) (0.642)

Time unemployed (in years) 0.377 0.328

(0.818) (0.723)

Time sick (in years) 0.042 0.066

(0.148) (0.181)

Married 0.512 0.672

Executive position 0.045 0.079

Firmsize

Firm size: 1–10 0.259 0.172

Firm size: 11–19 0.140 0.125

Firm size: 20–49 0.191 0.191

Firm size: 50–499 0.311 0.373

Firm size: 500+ 0.099 0.140

Firm size unknown 0.023 0.027

Log workplace size 4.902 4.772

(2.407) (2.055)

Average age of the firm 22.282 23.101

(12.376) (12.393)

Average age in the firm 38.890 38.481

(5.542) (4.997)

Ratio female to male workers in the firm 0.620 0.299

(0.249) (0.233)
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Table 1 (Continued)
Women Men

Ratio female to male wage in the firm 0.810 0.767

(0.360) (0.244)

Worker turnover in the firm 24.485 4.605

(792.386) (256.846)

Public sector 0.366 0.187

Occupation

Soldiers, administrative officers 0.034 0.082

Researchers 0.115 0.080

Engineers 0.247 0.196

Office workers 0.235 0.084

Sales 0.209 0.084

Craftspersons 0.028 0.265

Assembly workers 0.025 0.117

Unskilled workers 0.107 0.091

Sector

Agriculture, fishery, mining 0.010 0.014

Manufacturing 0.146 0.310

Energy, water suppliers, traffic and communication 0.044 0.077

Construction 0.024 0.130

Whole sale and retail 0.182 0.148

Tourism 0.076 0.024

Banks, insurance 0.051 0.040

Real estate 0.073 0.055

Others 0.392 0.203

Citizenship

Austrian 0.930 0.923

EU 15 0.016 0.016

Others 0.053 0.061

Population density

High 0.353 0.275

Medium 0.245 0.266

Low 0.402 0.458

Region

Burgenland 0.086 0.087

Lower Austria 0.127 0.127

Vienna 0.143 0.096

Carinthia 0.105 0.107

Steiermark 0.114 0.117

Upper Austria 0.104 0.134

Salzburg 0.119 0.112

Tirol 0.100 0.106

Vorarlberg 0.101 0.114

Number of observations 6,064 11,698

While women are on average one year younger than men,
their average labor market experience difference is about 3
years shorter, owing to motherhood and child care respon-
sibilities. Most studies on the gender wage gap can only

account for potential experience as the length of and the
reasons for work time interruptions is usually not known.
Zweimüller and Winter-Ebmer (1994) and Böheim et al.
(2007) have demonstrated that it is necessary to account for
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Fig. 1 Kernel density of wages.
Note: Log wages of 6,064
women (dashed line) and 11,698
men (solid line) in private and
public sector employment.
Full-time employees only

differences in actual rather than potential experience to ob-
tain reliable estimates of the wage determinants. The sum-
mary statistics also show that fewer women than men are
married.

We also observe differences in the kind of labor mar-
ket interruptions. For example, the main reason why women
have less experience is the length of parental leave which
is on average 0.402 years for women, but only 0.003 years
for men. The time in military is on average (almost) zero
for women and equal to 0.046 years for men. On average,
women stay out of the labor force 0.129 years, for men this
number is equal to 0.126. Unemployment durations were on
average 0.377 years for women and 0.328 years for men.
Average sickness absences are 0.042 years for women and
0.066 years for men.6

However, it should be noted that there are marked dif-
ferences in the distribution across sectors, for example, the
relative majority of women (18 %) works in the retail sec-
tor and the relative majority of men (31 %) in manufactur-
ing. We also see that women are concentrated amongst office
workers, while men are typically working as craftspersons.
Not only do we observe differences in the occupational hier-
archy, there is also clear evidence for differences in within-
firm hierarchies as merely about 4.5 % of women, in contrast
to some 8 % of men, have an executive position.

The differences in wages might also be related to differ-
ences in the workplaces in which women and men work. The
summary statistics support such an hypothesis since, for ex-
ample, women work in smaller workplaces and firms than
men, and more women than men work in the public sec-
tor. The smaller average firm size leads to greater values for
similar changes in the average worker turnover for women
than for men because of the smaller denominator. Worker
turnover is calculated as the sum of all new hires and sepa-
rations over the year, divided by the average number of em-

6These variables are constructed by counting the number of days in
the respective labor market status, i.e., military, parental leave, unem-
ployed, out of the labor force, and sick. This information is obtained
from the ASSD.

ployees. The average ratio of female to male workers in a
firm is about 0.6 for women and 0.3 for men. While there
are little differences between men and women with respect
to the average age of the firm or the average age of their
coworkers, women work more frequently with other women
than men. Whether these differences are the outcome of a
selection process or due to discrimination against women is,
however, beyond the scope of the current analysis.

3 Methods

As our main tool of analysis we use decomposition tech-
niques and decompose mean wages as well as the wages
across the distribution. To decompose mean wages of
women and men, we use methods based the technique de-
veloped by Blinder (1973) and Oaxaca (1973). We estimate
a wage equation for women (W ) and men (M) separately
with ordinary least squares,

lnyi = βiXi + εi, i = M,W, (1)

where yi is the hourly wage, βi are the coefficients to be
estimated, Xi is a vector of characteristics, and εi is an i.i.d.
error. The difference in the mean wages can be re-written as
(Oaxaca and Ransom 1995):

lnyM − lnyW = β̂∗(XM − XW) + (
β̂M − β̂∗)XM

+ (
β̂∗ − β̂W

)
XW, (2)

where β̂∗ is a weighted average of the coefficient vectors,
i.e., β̂∗ = Ωβ̂M + (I − Ω)β̂W , with a weighting matrix Ω

and the identity matrix I . The first term on the right hand
side is the difference of the mean characteristics, evaluated
at β̂∗. It is that part of the wage gap that is due to differences
in productivity. The sum of the second and third term is the
part of the wage gap which cannot be ascribed to differences
in productivity. In this way, the difference in mean logarith-
mic wages is a weighted sum of differences in characteristics
and of differences in prices.
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The decomposition equations proposed by Blinder (1973)
and Oaxaca (1973) represent special cases of generaliza-
tions of (2), where Ω is either equal to I or the null-
matrix. Neumark (1988) and Oaxaca and Ransom (1995)
estimate a pooled model to derive the counterfactual coef-
ficient vector β̂∗. We follow Reimers (1983) who assumes
β̂∗ = (1/2)β̂M + (1/2)β̂W . For a comparison and because
the number of females and males in the sample are different,
we also apply the approach by Cotton (1988). This approach
weights the coefficients by the group sizes, nM and nW , i.e.,
β̂∗ = [nM/(nM + nW)]β̂M + [nW/(nM + nW )]β̂F .

These approaches focus on the mean of the wage distri-
bution and therefore may provide only a limited picture of
the differences in wages between women and men. Several
authors have found that the mean wage gaps are not repre-
sentative of the whole distribution. For example, Arulam-
palam et al. (2007) use data for the years 1995 to 2001 from
the European Community Household Panel, which provides
harmonized wages and individual characteristics for Euro-
pean countries. They find that in nearly all of the eleven an-
alyzed countries the estimated wage gaps are larger at the
top of the distribution than at the bottom of the distribution.

To not only analyze the effects of gender and other ob-
servables on the conditional mean of the logarithmic wage
distribution, but also on different quantiles, we estimate
quantile regressions.7 Quantile regression models specify
the q-th conditional quantile of the logarithmic wage dis-
tribution as a linear function of characteristics:

lnyiq = βiqXi + εiq, i = M,W, (3)

where q ∈ (0,1) and E[εiq |Xi] = 0. For each quantile q ,
we estimate one equation for men, M , and for women, W .
While ordinary least square regressions have the property
that the mean of the dependent variable and the mean of
the explanatory variables are on the regression line, which
makes the decomposition of the dependent variable straight-
forward, the estimators for the quantile regression models
do not have this property. We therefore use a different proce-
dure to calculate the gender wage gap at the q—the quantile
to differences in returns adjusted for characteristics.

We follow Melly (2006) and estimate counterfactual dis-
tributions, allowing the decomposition of the distribution
of wages into a change in the distribution of character-
istics and a change in the coefficients between men and
women. This decomposition is similar to the Machado and
Mata (2005) decomposition. Both decompositions are nu-
merically equivalent, when the number of simulations used
in the Machado and Mata (2005) decomposition goes to in-
finity (Melly 2006).

7For an introduction and an overview to quantile regression see
Koenker and Bassett (1978) and Koenker and Hallock (2001).

The approach developed by Melly (2006) is a two-step
regression strategy: In the first step, the conditional wage
distribution is estimated by quantile regressions; in the sec-
ond step, the conditional distribution is integrated over the
range of covariates to obtain an estimate of the uncondi-
tional distribution. Based on the distribution of women’s
characteristics and coefficients obtained from regressions
using male observations, we obtain the counterfactual dis-
tribution that we would observe if women had the same re-
turns than men. For each quantile, the difference between
the observed unconditional quantiles is decomposed into a
part that is explained by the different distribution of charac-
teristics and a part that is explained by the different coeffi-
cients.8

4 Estimation results

Table 2 presents the estimated coefficients of two specifica-
tions of the gross hourly wage, for men and women who are
working full-time.9 The two specifications differ in the treat-
ment of past labor force statuses, the first specification uses
a less detailed measure of past non-employment spells than
the second specification. The results do not differ much be-
tween specifications, however, the second specification ex-
plains slightly more variation in the dependent variable than
the first. Thus, we concentrate on the second specification
from now on.

The estimated coefficients indicate, for example, that
more formal education is associated with higher wages. For
example, men with a high school degree earn 42.3 % more
than men with only compulsory schooling. For women, the
respective number is equal to 37.1 %. Men with a university
degree earn 59.5 % more than men with only compulsory
schooling and women earn 53.4 % more. The estimated co-
efficients for lower formal education differ considerably be-
tween men and women, while differences in secondary and
tertiary education are small.

The lower estimates for women who have completed an
apprenticeship may reflect gender-specific training choices
in Austria. Typically, young women choose schools or
apprenticeships with social or commercial specialization
and young men choose some form of technical education.
Gender-specific specialization also takes place in tertiary ed-
ucation. Again, the differences may also reflect preferences
for particular subjects. Male students typically chose tech-

8See Melly (2006) and Chernozhukov et al. (2009) for a detailed de-
scription of the estimator and its statistical properties. Fortin et al.
(2011) provide a more general discussion of quantile decompositions.
We use Melly’s (2006) Stata code “rqdeco”.
9Summary statistics for private sector employees are available in the
online version of the article.
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Table 2 Estimated wage
regressions Specification 1 Specification 2

Women Men Women Men

Constant 1.781 1.749 1.772 1.724

(0.05) (0.03) (0.05) (0.03)

Education (reference group: compulsory school)

Apprenticeship 0.189 0.252 0.187 0.225

(0.01) (0.01) (0.01) (0.01)

Secondary school 0.263 0.304 0.261 0.278

(0.01) (0.01) (0.01) (0.01)

High school 0.374 0.451 0.371 0.423

(0.01) (0.01) (0.01) (0.01)

Craftsmen diploma 0.236 0.303 0.233 0.278

(0.06) (0.01) (0.06) (0.01)

Technical college 0.429 0.462 0.425 0.445

(0.02) (0.02) (0.02) (0.02)

University (Bachelor, Master, MBA) 0.539 0.614 0.534 0.595

(0.02) (0.02) (0.02) (0.02)

University (PhD) 0.638 0.672 0.625 0.649

(0.04) (0.03) (0.04) (0.03)

Experience 0.047 0.049 0.048 0.056

(0.00) (0.00) (0.00) (0.00)

Experience squared × 100 −0.092 −0.098 −0.095 −0.111

(0.01) (0.00) (0.01) (0.00)

Tenure 0.009 0.009 0.008 0.007

(0.00) (0.00) (0.00) (0.00)

Tenure squared × 100 −0.003 0.008 −0.001 0.012

(0.01) (0.00) (0.01) (0.00)

Length of interruptions −0.002 0.007

(0.01) (0.01)

Length of interruptions × 100 0.046 −0.225

(0.09) (0.09)

Time unemployed −0.001 −0.021

(0.01) (0.00)

Time out of labor force 0.016 0.010

(0.00) (0.00)

Length of maternity leave −0.009 −0.094

(0.00) (0.05)

Time in military 0.369 0.221

(0.43) (0.02)

Time sick −0.043 −0.047

(0.03) (0.02)

Married 0.004 0.050 0.007 0.058

(0.01) (0.01) (0.01) (0.01)

Citizenship (reference group: others)

Austria −0.038 −0.026 −0.038 −0.042

(0.02) (0.01) (0.02) (0.01)

EU15 0.100 0.098 0.103 0.112

(0.03) (0.03) (0.03) (0.03)
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Table 2 (Continued)

Note: Ordinary least square
regressions. Standard errors in
parentheses. 6,064 women and
11,698 men in private and
public sector employment.
Full-time employees only.
Specification 1 includes the
length of an individual’s
interruptions in the labor market
and its squared, whereas
specification 2 replaces these
two variables by time
unemployed, time out of labor
force, length of parental leave,
time in military, and time sick.
All regressions include also firm
size indicators and region,
occupation, and industry
indicator variables

Specification 1 Specification 2

Women Men Women Men

Population density (reference group: high)

Medium −0.023 −0.004 −0.023 −0.006

(0.01) (0.01) (0.01) (0.01)

Low −0.035 −0.013 −0.035 −0.016

(0.01) (0.01) (0.01) (0.01)

Worker status (reference group: white collar)

Blue collar worker −0.074 −0.078 −0.074 −0.077

(0.01) (0.01) (0.01) (0.01)

Civil servants 0.008 −0.009 0.007 −0.015

(0.02) (0.01) (0.02) (0.01)

Other public sector employees −0.069 −0.110 −0.068 −0.111

(0.02) (0.02) (0.02) (0.02)

Executive position 0.090 0.086 0.091 0.086

(0.02) (0.01) (0.02) (0.01)

Average age in the firm 0.003 0.004 0.004 0.004

(0.00) (0.00) (0.00) (0.00)

Ratio female to male workers in the firm −0.165 −0.170 −0.163 −0.160

(0.02) (0.02) (0.02) (0.02)

Worker turnover in the firm −0.000 −0.000 −0.000 −0.000

(0.00) (0.00) (0.00) (0.00)

Number of observations 6,064 11,698 6,064 11,698

Adjusted R-squared 0.64 0.61 0.64 0.61

nical subjects with a higher probability than female students
(Statistic Austria 2010, Table 4.19).

The estimated coefficients further indicate that more ex-
perience and more tenure are also associated with higher
wages. The marginal effect of experience is of about 0.018
for women and of about 0.014 for men, both evaluated at
the respective means. The returns to tenure are rather small
with marginal values of about 0.008 for women and 0.009
for men. Unemployment spells, periods of parental leave,
and sickness absences are associated with lower wages. In
particular, we find that unemployment spells as well as the
length of parental leave have a more negative effect for men
than for women. In contrast, times out of labor force and
the time in the military have a strong positive effect for both
women and men, although the latter effect is only significant
for men.

In addition, wages clearly differ by the type of workplace
and they are typically higher in larger workplaces, and in
urban areas. We also find statistical evidence for an asso-
ciation between wages and the gender composition of the
workplace. Both men and women are estimated to have a
significantly lower wage the more women are employed in
the firm. This effect is roughly equal to 16 % for both women
and men, i.e., a switch from a firm with only men to a firm
with only women decreases ones wages by 16 %.

4.1 Decomposition results

Table 3 presents the results from the decomposition of the
gender wage gap for employees in the private and public
sector.10 We report the results from the decomposition by
Reimers (1983) and, as a robustness check, the results from
a decomposition following Cotton (1988). The results do not
change much and we therefore concentrate on the former re-
sults. Our sample only contains workers who were working
on average at least 35 hours per week on at least 270 days
in 2007. We therefore do not consider the effect of unsta-
ble employments on the wage difference between men and
women.

We calculate the decomposition for three specifications,
with the help of which we assess the relative importance
of human capital variables, occupational and industry seg-
regation, and the effect of firm characteristics. We start with
a simple specification that includes education, experience,
tenure, the length of work interruptions, family status, and
dummy variables for citizenship, regions, and population

10Results for private sector employees do not differ greatly from the
results presented here. These results are available in the online version
of the article.
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Table 3 Decompositions of the wage differences

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

Reimers (1983) decomposition
Differences in returns, �β̂ in % of the

raw gap (19.0 %)
0.211 0.181 0.169 0.121

85.8 80.1 57.3
Differences in observed characteristics,

�X in % of the raw gap (19.0 %)
0.030 0.042 0.109

14.2 19.9 42.7

Cotton (1988) decomposition
Differences in returns, �β̂ in % of the

raw gap (19.0 %)
0.211 0.176 0.158 0.111

83.4 74.9 52.6
Differences in observed characteristics,

�X in % of the raw gap (19.0 %)
0.035 0.053 0.100

16.6 25.1 47.4

Education, experience, interruptions, family status, citizenship, region, density x x x

Worker status, occupation, industry x x

Establishment size, firm characteristics, hierarchy x

Number of observations 17,762 17,762 17,762 17,762

Note: Blinder-Oaxaca decompositions. 6,064 women and 11,698 men in private and public sector employment. Full-time employees only. For the
decomposition three specifications based on specification 1 as depicted in Table 2 are used: In column (2), the independent variables are education,
experience, experience squared, tenure, tenure squared, interruptions, interruptions squared, family status, citizenship, dummy variables for regions
and population density. In column (3), we add dummy variables for worker status, occupation and industry and in column (4), we add dummy
variables for establishment size, logarithm of firm size, average age of workers in the firm, ratio female to male workers in the firm, worker turnover
in the firm and a dummy variable for a leading position

density. We then add dummy variables for worker status, oc-
cupation, and industry. In a last step, we add the logarithm
of firm size, the average age of workers in the firm, the ra-
tio female to male workers in the firm, worker turnover in
the firm, an indicator variable for an executive position, and
dummy variables for establishment size.

Women earn on average 0.211 log points (19.1 %) less
than men, without controlling for differences in character-
istics. The mean wage difference can be in part explained
by differences in human capital endowment, for example,
about 14.2 % of the mean difference can be attributed to
differences in formal education or experience. If we add
information on occupation and industry, we can explain
roughly 20 % of the mean wage difference by differences
in observable characteristics. If we use all available infor-
mation in our data, i.e., also controlling for different firm
characteristics, we can ascribe almost 43 % of the mean
wage difference to differences in observable characteris-
tics.

In particular, we find that firm-specific variables con-
tribute to the explanation of the gender wage gap. For exam-
ple, the more women work in a firm, the lower is the gender
wage gap. Or, if we extend the set of explanatory variables
accounting for human capital (eduction, experience, etc.),
occupation, and industry to include the firm-specific vari-
ables as well, the share of the unexplained gender wage gap
decreases from about 80 % to about 57 %. This is a differ-
ence of about 27 percentage points. The remainder, the un-

explained wage gap, must be ascribed to differential returns
to characteristics.

4.2 Wage differences over the distribution of wages

The estimated quantile regressions are tabulated in Tables 4
and 5 for female and male full-time employees in both the
private and public sectors.11 For ease of comparison, the first
columns in these tables re-produce the OLS regression re-
sults. A graphical representation, Fig. 2, permits a more im-
mediate way of interpreting the results. The wage gap (blue
line) is lowest at the first quantiles of the wage distributions.
As wages increase, we estimate that the wage gap increases
slightly, however, it is fairly similar at the quantiles below
the median wages. The wage gap is slightly smaller above
the median than below it. For the top quantiles of the wage
distributions, we estimate the greatest gender wage gap.

We estimate for lower wages that observed characteristics
explain more of the wage gap than at the intermediate levels
(red line). The differences in returns (green line) are greater
at the top of the distribution than at the bottom, which cor-
responds to an increase of the unexplained part of the wage
gap over the wage distribution. This result can be explained
by collective bargaining that imposes minimum pay for em-
ployment at the bottom of the distribution. Wages at the top

11Results for private sector employees are available in the online ver-
sion of the article.
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Table 4 OLS and Quantile regressions, women

OLS 10 % 25 % 50 % 75 % 90 %

Constant 1.781 1.164 1.462 1.870 2.237 2.498

(0.05) (0.09) (0.05) (0.05) (0.05) (0.06)

Education (reference group: compulsory school)

Apprenticeship 0.189 0.257 0.213 0.159 0.105 0.080

(0.01) (0.02) (0.01) (0.01) (0.01) (0.01)

Secondary school 0.263 0.298 0.285 0.248 0.199 0.165

(0.01) (0.03) (0.01) (0.01) (0.01) (0.02)

High school 0.374 0.441 0.406 0.350 0.295 0.242

(0.01) (0.03) (0.02) (0.01) (0.02) (0.02)

Craftsmen diploma 0.236 0.161 0.260 0.236 0.249 0.190

(0.06) (0.09) (0.06) (0.06) (0.06) (0.06)

Technical college 0.429 0.509 0.441 0.423 0.346 0.298

(0.02) (0.04) (0.03) (0.02) (0.03) (0.03)

University (Bachelor, Master, MBA) 0.539 0.504 0.535 0.526 0.515 0.492

(0.02) (0.04) (0.02) (0.02) (0.02) (0.03)

University (PhD) 0.638 0.626 0.598 0.577 0.607 0.545

(0.04) (0.07) (0.04) (0.04) (0.04) (0.05)

Experience 0.047 0.059 0.047 0.042 0.040 0.036

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Experience squared × 100 −0.092 −0.123 −0.093 −0.081 −0.075 −0.064

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)

Tenure 0.009 0.012 0.011 0.007 0.006 0.006

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Tenure squared × 100 −0.003 −0.009 −0.007 0.002 0.006 0.006

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)

Length of interruptions −0.002 −0.003 −0.002 −0.006 −0.006 0.004

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)

Length of interruptions × 100 0.046 0.101 0.062 0.065 0.062 −0.141

(0.09) (0.15) (0.10) (0.09) (0.09) (0.10)

Married 0.004 −0.026 −0.009 0.018 0.011 0.012

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)

Citizenship (reference group: others)

Austria −0.038 −0.037 −0.012 −0.003 −0.047 −0.034

(0.02) (0.03) (0.02) (0.02) (0.02) (0.02)

EU15 0.100 0.109 0.079 0.090 0.099 0.116

(0.03) (0.06) (0.04) (0.03) (0.04) (0.04)

Population density (reference group: high)

Medium −0.023 −0.040 −0.031 −0.007 −0.001 −0.003

(0.01) (0.02) (0.01) (0.01) (0.01) (0.01)

Low −0.035 −0.039 −0.034 −0.022 −0.023 −0.027

(0.01) (0.02) (0.01) (0.01) (0.01) (0.01)

Worker status (reference group: white collar)

Blue collar worker −0.074 −0.051 −0.096 −0.092 −0.098 −0.126

(0.01) (0.03) (0.02) (0.01) (0.01) (0.02)

Civil servants 0.008 0.052 0.022 0.010 0.002 −0.018

(0.02) (0.03) (0.02) (0.02) (0.02) (0.02)
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Table 4 (Continued)

OLS 10 % 25 % 50 % 75 % 90 %

Other public sector employees −0.069 −0.034 −0.068 −0.069 −0.083 −0.088

(0.02) (0.03) (0.02) (0.02) (0.02) (0.02)

Executive position 0.090 0.090 0.084 0.106 0.104 0.119

(0.02) (0.03) (0.02) (0.02) (0.02) (0.02)

Average age in the firm 0.003 0.003 0.004 0.003 0.003 0.002

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Ratio female to male workers in the firm −0.165 −0.170 −0.155 −0.140 −0.166 −0.208

(0.02) (0.03) (0.02) (0.02) (0.02) (0.02)

Worker turnover in the firm −0.000 0.000 −0.000 −0.000 −0.000 −0.000

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Note: Standard errors in parentheses. 6,064 women in private and public sector employment. Full-time employees only. Explanatory variables as
in Specification 1 of Table 2. All regressions include also firm size, region, occupation, and industry indicator variables

of the wage distributions in the private sector are typically
the outcome of personal bargaining and thus more flexible.
If women have less bargaining power than men, demand
lower wages, or are discriminated against, we expect such
a distribution of the wage gap.

5 Summary and conclusions

We constructed a new data set from administrative sources
and decomposed the wages of men and women in Austria.
The new data permit a more adequate analysis of the wage
differences between women and men. In particular, we use
log hourly wages constructed from tax records, employees’
characteristics obtained from micro-censuses, and life-time
employment histories from social security records. These
data allow us to control for differences in formal education,
and also in differences in work experiences along with dif-
ferences in household, workplace, industry, or firm charac-
teristics. In contrast to previous research, we also obtained
exact measures of experience and work interruptions. All
these characteristics contribute significantly to the explana-
tion of the gender wage gap.

Our descriptive analyzes confirm earlier results, women
earn on average less then men, they are on average better
formally educated than men, but have on average less work-
place experience, probably due to child bearing (Böheim
et al. 2007, 2012; Grünberger and Zulehner 2009; Pointner
and Stiglbauer 2010). Taking observed differences between
women and men into account, we find that about 40 % of
the wage gap is due to observable differences in characteris-
tics, i.e., fair discrimination. However, the remaining part
of the wage gap between women and men cannot be ex-
plained by such characteristics. Part of this difference might
be caused by unobserved characteristics, e.g., attitude and

commitment, however, it is likely that (some of) this differ-
ence is caused by unfair discrimination against women.

Our estimates confirm that firm-specific characteristics
are important wage components and, for example, the more
women work in a firm, the lower is the gender wage gap.
This result is in line with Bayard et al. (2003) who find
that segregation of women into establishments and occupa-
tions within establishments (among segregation of women
into lower-paying occupations and industries) accounts for
a sizable part of the gender wage gap.12 One explanation
for our result is that firms that employ more men may also
share rents by paying higher wages (Becker 1957), however,
no data on market power or longitudinal information on the
firms were available for our analysis.

One of the advantages of our data set is the detailed in-
formation on work experience. In our analysis we compared
how much estimates of the gender wage gap differ when
we ignore the type of interruptions. Although the estimates
on the gender wage gap become smaller once we include
the types of interruptions, the differences however are rather
small. For example, our results do hardly change if we ac-
count for the exact number of days on maternity leave. This
let us conclude that what matters most are good wage infor-
mation and detailed career information. The types of inter-
ruption do not contribute that much.

Nevertheless, we obtained results that might be of in-
terest in current policy debates. For example, we find that
times of parental leave affect men’s wages more negatively
than women’s wages. It seems that men still have to strug-

12Interestingly, Heinze and Wolf (2010) find that the ratio of male to
female workers has no explanatory power for the gender wage gap in
German establishments. The wage bargaining institutions in Germany
are, however, different than in Austria. In Germany, wage bargaining
agreements at the firm level are common. This is not the case in Aus-
tria.
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Table 5 OLS and Quantile regressions, men

OLS 10 % 25 % 50 % 75 % 90 %

Constant 1.749 1.101 1.492 1.870 2.242 2.419

(0.03) (0.07) (0.04) (0.04) (0.04) (0.06)

Education (reference group: compulsory school)

Apprenticeship 0.252 0.383 0.313 0.215 0.154 0.116

(0.01) (0.01) (0.01) (0.01) (0.01) (0.02)

Secondary school 0.304 0.408 0.364 0.285 0.217 0.143

(0.01) (0.02) (0.02) (0.01) (0.02) (0.02)

High school 0.451 0.595 0.517 0.403 0.331 0.297

(0.01) (0.02) (0.02) (0.01) (0.01) (0.02)

Craftsmen diploma 0.303 0.420 0.360 0.286 0.212 0.160

(0.01) (0.03) (0.02) (0.02) (0.02) (0.02)

Technical college 0.462 0.604 0.516 0.463 0.348 0.264

(0.02) (0.04) (0.03) (0.03) (0.03) (0.04)

University (Bachelor, Master, MBA) 0.614 0.701 0.659 0.594 0.545 0.512

(0.02) (0.03) (0.02) (0.02) (0.02) (0.03)

University (PhD) 0.672 0.733 0.732 0.637 0.629 0.576

(0.03) (0.05) (0.03) (0.03) (0.03) (0.05)

Experience 0.049 0.058 0.052 0.045 0.038 0.032

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Experience squared × 100 −0.098 −0.117 −0.106 −0.091 −0.074 −0.060

(0.00) (0.01) (0.00) (0.00) (0.00) (0.01)

Tenure 0.009 0.013 0.007 0.004 0.004 0.005

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Tenure squared × 100 0.008 −0.004 0.011 0.018 0.017 0.014

(0.00) (0.01) (0.01) (0.00) (0.00) (0.01)

Length of interruptions 0.007 0.029 0.007 −0.007 −0.016 −0.027

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)

Length of interruptions × 100 −0.225 −0.778 −0.211 −0.032 0.034 0.070

(0.09) (0.15) (0.10) (0.10) (0.10) (0.13)

Married 0.050 0.038 0.054 0.039 0.041 0.049

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)

Citizenship (reference group: others)

Austria −0.026 −0.014 −0.021 −0.015 −0.009 0.020

(0.01) (0.02) (0.02) (0.01) (0.01) (0.02)

EU15 0.098 0.037 0.091 0.080 0.064 0.163

(0.03) (0.05) (0.03) (0.03) (0.03) (0.04)

Population density (reference group: high)

Medium −0.004 −0.002 0.007 −0.001 −0.010 −0.017

(0.01) (0.02) (0.01) (0.01) (0.01) (0.01)

Low −0.013 −0.020 −0.015 −0.013 −0.018 −0.010

(0.01) (0.02) (0.01) (0.01) (0.01) (0.01)

Worker status (reference group: white collar)

Blue collar worker −0.078 −0.070 −0.080 −0.096 −0.106 −0.145

(0.01) (0.02) (0.01) (0.01) (0.01) (0.01)

Civil servants −0.009 0.001 −0.025 −0.006 −0.001 −0.048

(0.01) (0.03) (0.02) (0.01) (0.02) (0.02)
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Table 5 (Continued)

OLS 10 % 25 % 50 % 75 % 90 %

Other public sector employees −0.110 −0.101 −0.094 −0.090 −0.128 −0.191

(0.02) (0.03) (0.02) (0.02) (0.02) (0.03)

Executive position 0.086 0.032 0.054 0.100 0.131 0.144

(0.01) (0.02) (0.01) (0.01) (0.01) (0.02)

Average age in the firm 0.004 0.003 0.004 0.005 0.005 0.006

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Ratio female to male workers in the firm −0.170 −0.145 −0.179 −0.220 −0.199 −0.189

(0.02) (0.03) (0.02) (0.02) (0.02) (0.03)

Worker turnover in the firm −0.000 0.000 −0.000 −0.000 −0.000 −0.000

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Note: Standard errors in parentheses. 11,698 men in private and public sector employment. Full-time employees only. Explanatory variables as in
Specification 1 of Table 2. All regressions include also firm size, region, occupation, and industry indicator variables

gle more employer discrimination when going on parental
leave. In contrast, time in the military affects both women’s
and men’s wages positively. We suspect that individuals ob-
tain additional skills, e.g., a driver’s license, during their
time in the military which will result in higher wages.

In order to shed more light on the question whether the
gender wage gap varies over the wage distribution, we also
analyzed the gender wage gap by the quantiles of the wage
distributions. We estimated counterfactual distributions, al-
lowing the decomposition of changes in the wage distribu-
tion into changes in the regression coefficients, and changes
in the distribution of covariates. Here we find that the wage
gap is narrower at the bottom of the distribution than the top,
where it is wider. We interpret this widening of the wage
gap over the wage distribution as evidence that women fare
worse in individual bargaining than men as most low pay-
ing jobs are covered by (industry-wide) collective bargain-
ing agreements. In top-paying jobs, individual bargaining is
the norm. We can currently only speculate why women fare
worse under individual bargaining than men as we lack ap-
propriate data to investigate this question.

However, there are several other hypotheses that are
consistent with a wider gap at the top of the wage dis-
tribution. The probably most prominent of these hypothe-
sis is that women are unfairly discriminated against. An-
other explanation is that women, either because of risk-
aversion or cultural reasons, bargain for lower wages than
men (Riley-Bowles et al. 2005; Croson and Gneezy 2009;
Bertrand 2010). Given that the gender wage gap at the top
of the wage distribution is wide, it warrants to continue
to investigate this question. Discrimination against women
could lead to a wider gap at the top of the distribution not
only because they receive lower wages than men, but also
if it results in limited access to high paying jobs (“glass
ceiling”). We find that women are less frequently found in
high wage jobs than men and that the share of women in

Fig. 2 Quantile decomposition of wages. Note: 6,064 women and
11,698 men in private and public sector employment. Full-time em-
ployees only

executive positions is about half of men’s. This could also
be interpreted as evidence for the existence of a glass ceil-
ing.

In Austrian, large firms are currently required to dis-
close the average wages of their workers (Bundeskanzler-
amt 2010). Because the law was only introduced recently,
we cannot perform an analysis of the consequences of this
law. We, however, think that it will have two effects. The
first effect is a direct effect where the returns to character-
istics, in particular, education, will converge. Returns have
converged over the last decades (Böheim et al. 2012) and
disclosure of such returns will result in more informed wage
bargaining. Over time, once educational choices will react
to changed (expected) returns to human capital, we believe
to observe a convergence of the skill distributions of men
and women.
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