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Abstract

Using German linked employer-employee data this paper investigates the gender wage
gap at the time of entering the labour market and its development during workers’ early
career. The analysis contributes to the existing research on gender wage differentials
among young workers by providing evidence on the impact of women’s disproportionate
concentration in lower-paying industries, occupations, establishments and job-cells,
i.e. occupations within establishments. The estimation results reveal that all types
of segregation and particularly job-cell segregation are significant determinants of
the gender wage gap, while skill endowments and differences in work histories are
found to be of minor importance. At the time of labour market entry women’s wage
disadvantages can almost entirely be explained by the fact that they start their working
career in lower-paying occupations and establishments. With progressing labour
market experience, however, gender segregation becomes less important and cannot
fully account for a slight widening of the wage differential among young men and
women. Therefore, part of the early career wage gap remains unexplained.
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1 Introduction

Despite the increased labour market participation of women and the efforts
of policy-makers to equal male and female wages through anti-discrimination
legislation, the existing gender wage differential has not seen a significant
change in the last decade. According to the latest report by the OECD
(2010), women in OECD countries earn on average approximately 18 per-
cent less than men. In Germany this wage inequality is even higher, reach-
ing more than 23 percent.

Attempts to find relevant explanations for the gender wage disparities
have lead to an extensive literature. Comparatively little attention has been
given to gender differences in the early career wage development, although
it is known that the initial stages of a worker’s career account for a large
part of lifetime wage growth. Looking at a sample of MBA graduates from
a top U.S. business school, Bertrand, Goldin, and Katz (2010) provide one
of the few studies analyzing the evolution of the gender wage gap with
labour market experience. They find that directly after graduation male
and female wages are almost identical, but considerably diverge within the
first ten years after entering the labour market. This rapid increase of the
gender wage gap has also been found by Manning and Swaffield (2008) and
Loprest (1992) for broader samples of young workers.

Although differences in human capital accumulation, career interrup-
tions as well as differences in mobility patterns have been found to be
important factors, they cannot fully explain the rise in women’s wage dis-
advantages. Del Bono and Vuri (2006) show that wage differences become
insignificant when employer and job characteristics are controlled for, sug-
gesting that women’s segregation into lower-paying jobs is particularly im-
portant. In fact, Kunze (2005) shows that a substantial part of the early
career wage gap can be attributed to differences in occupational qualifica-
tion. However, the aspect that women might be further segregated into dif-
ferent establishments and occupations within establishments has not been
taken into account yet.

This paper contributes to the economic literature by investigating the
impact of gender segregation on the wage differential among workers in the
early stages of their labour market career. Using a large German linked
employer-employee data set, where individuals are followed over a long pe-
riod of time, makes it possible to consider workers’ complete labour market
history as well as women’s allocation to certain industries, occupations,
establishments and job-cells, i.e. occupations within establishments. The



empirical results suggest that the disproportionate concentration of women
in lower-paying occupations and establishments can explain a major part of
the gender wage gap among young workers, while skill endowments and dif-
ferences in work histories are found to be of minor importance. Moreover,
at the time of labour market entry, job-cell segregation accounts for almost
the entire wage differential, implying that male and female job starters
working in the same occupation within the same establishment are almost
equally rewarded. However, with progressing labour market experience
segregation becomes less important and cannot account for the observed
small widening of the gender wage differential. Therefore, an unexplained
within-job-cell wage gap remains.

The remainder of this paper is structured as follows. The next section
provides an overview of the theoretical and empirical literature on gender
wage differentials. Section 3 presents a description of the data set and
some descriptive statistics. The empirical strategy, the estimation results
and several robustness checks are discussed in Section 4. The final section
of this paper concludes.

2 Theoretical and Empirical Background

One common theoretical approach to explain gender wage differentials is
based on the human capital model, developed by Becker (1964) and Mincer
(1974). This model attributes women’s wage disadvantages to gender dif-
ferences in the acquisition of human capital. This results from the fact that
women show a weaker labour market attachment and tend to experience
more career interruptions than men. Despite the lower level in accumulated
work experience, intermittent employment patterns may also cause depre-
ciations of human capital, since job-related qualifications are forgotten.
Empirical studies reveal that both factors adversely affect women’s wages
and significantly determine the gender wage gap (O’neill and Polacheck,
1993, Ruhm, 1998). Another dimension of human capital that causes wage
differentials is education. Previous studies suggested that not necessarily
the quantity, which nowadays hardly differs between men and women, but
rather the differences in the field of education significantly contribute to the
wage differentials (Machin and Puhani, 2003, Brown and Corcoran, 1997).

According to the theory of compensating wage differentials, the wage
gap between men and women might arise due to gender differences in the
valuation of certain job aspects. Several empirical studies provide evidence
that women prefer to work in certain occupations and firms, since they



are related to lower investments in job-specific training (Becker, 1971), a
less competitive environment (Niederle and Vesterlund, 2007), lower rates
of human capital depreciation (Gorlich and de Grip, 2009, and Polacheck,
1981), and more pleasant and family friendly working conditions (Bender,
Donohue, and Heywood, 2005, Budig and England, 2001). For these de-
sirable, non-pecuniary job characteristics women appear to be willing to
accept lower wages.

Economic theories of discrimination attribute women’s disadvantages
either to employers’ prejudice or imperfect information. In particular, em-
ployers might have a taste for discrimination and are prejudiced against
women (Becker, 1957), implying that they prefer hiring male workers even
if those are more highly paid than equally skilled female workers. Statistical
discrimination arises if employers have limited information about workers’
skills and use easily observable characteristics to infer their productivity
(Phelps, 1972 and Arrow, 1974). That is, if women are perceived as less
productive and more likely to exit employment, they may earn lower wages
or have less access to traditional male jobs and jobs involving costly train-
ing and high responsibilities. The employer learning literature predicts that
if employers discriminate upon gender, the wage gap would decrease with
rising experience, as women’s actual productivity is revealed.!

Compensating wage differentials as well as gender discrimination are
strongly related to women’s segregation into lower-paying jobs. Previ-
ous empirical studies have shown that the wage gap between men and
women decreases considerably when women’s allocation to certain indus-
tries (Fields and Wolff, 1995), occupations (Loprest, 1992, Macpherson
and Hirsch, 1995) and establishments (Blau, 1977, Carrington and Troske,
1998) is accounted for. With the availability of linked employer-employee
data, researchers also started to consider the aspect that women might
be further segregated into certain job-cells, i.e. occupations within estab-
lishments. Groshen (1991) as well as Petersen and Morgan (1995) argue
that the various dimensions of gender segregation essentially account for
the entire gender wage gap. Similar analyses have been conducted by Ba-
yard, Hellerstein, Neumark, and Troske (2003), Datta Gupta and Rothstein
(2005), and Korkeaméki and Kyyrd (2006). Although in these studies a
sizeable portion of the overall wage differential can be attributed to segre-
gation, a significant within job-cell gender wage gap remains unexplained.

'n the context of education, Altonji and Pierret (2001) hypothesize and empirically show
that as employers learn more about the workers’ productivity, the wage becomes less depen-
dent on easily observable characteristics. Bauer and Haisken-DeNew (2001), however, find no
evidence for the employer learning hypothesis for the German labour market.



Similarly, for Germany Hinz and Gartner (2005) find that women working
in the same occupation within the same establishment still earn 12% less
than equally skilled men.

Finally, job search (Burdett, 1978) and job matching models (Jovanovic,
1979) offer another theoretical explanation for women’s wage disadvan-
tages. Both models predict that workers can experience wage gains by
moving to better jobs, giving job mobility an important role in shaping
workers’ earnings profiles. Differences in job mobility are therefore likely
to explain part of the gender wage differential. Several empirical studies
suggest that female workers are not only less likely to quit jobs, but also re-
ceive lower returns to mobility than their male counterparts (Napari, 2009
and Del Bono and Vuri, 2006). These variations in mobility returns could
be the result of the above mentioned compensating wage differentials. That
is, while men change jobs in order to advance in their careers, women are
more likely to renounce wage gains and to switch to jobs which are, for ex-
ample, easier to combine with family responsibilities (Altonji and Paxson,
1988).

Although there exists an enormous and still growing literature attempt-
ing to explain the overall gender wage gap (for a review see Altonji and
Blank, 1999, Blau and Kahn, 2000), comparatively little attention has been
given to the evolution of these wage differences during the early career. The
gender wage gap is likely to increase within the first years after labour mar-
ket entry, since a large part of lifetime wage growth and job mobility occurs
during this period (Topel and Ward, 1992). Thus, analyzing gender differ-
ences in the determination of young workers’ wages appears to be of great
importance. In fact, most of the studies analyzing workers’ early career
find that the gap between women’s and men’s wages is rather small at the
time of entering the labour market, but rapidly diverges within the first
ten years of their career (Bertrand, Goldin, and Katz, 2010, and Manning
and Swaffield, 2008). Factors found to partly contribute to the increase in
the gender wage differential are differences in human capital accumulation
(Manning and Swaffield, 2008), mobility patterns and search behaviour
(Loprest, 1992, Keith and McWilliams, 1999) as well as differences in ca-
reer interruptions and working hours (Bertrand, Goldin, and Katz, 2010,
Light and Ureta, 1995).

Despite the variety of possible explanations that have been assessed,
empirical evidence on women’s labour market segregation during the early
career and its impact on the evolution of the gender wage gap is scarce.
Looking at a sample of German workers who have undertaken vocational



training, Kunze (2005) provides one of the few studies on gender segrega-
tion among young employees. She shows that a significant gender wage gap
exists already at the time of labour market entry and remains relatively
constant throughout the early career. While differences in human capital
are found to be of minor importance, approximately half of the observed
wage disadvantage can be attributed to women’s disproportionate concen-
tration in certain occupations. Other dimensions of gender segregation,
however, are not taken into account in the literature on early career wage

gaps.

3 Data and Descriptive Statistics

3.1 The data set

The empirical analysis in this paper is based on the LIAB, a linked employer-

employee data set provided by the Institute for Employment Research

(IAB). The LIAB was constructed by combining the establishment-level

data from the Institute for Employment Research (IA B Establishment Panel)
with employment statistics from the Federal Employment Agency (Employ-

ment Statistics Register).

The IAB Establishment Panel is an annual representative survey of
German establishments that employ at least one worker who pays social
security contributions.? Starting in 1993, a random and stratified sample
of establishments were questioned each year about various issues, such as
number of employees, the composition of the workforce, sales, investment
expenditures, and wage policies. The second data source, the Employment
Statistics Register, is an administrative panel data set of the employment
history of all individuals in Germany who worked in an employment cov-
ered by social security between 1975 and 2007. For 1995, this data source
contains the labour market history of 79.4% of all employed persons in
Western Germany and 86.2% of all employed persons in Eastern Germany.
The employee history is based on the integrated notification procedure for
health insurance, the statutory pension scheme, and unemployment insur-
ance. At the beginning and at the end of any employment spell, employers
are required to notify the social security agencies. This information is exact
to the day. For spells spanning more than one calendar year, an annual
report for each employee registered within the social insurance system is
compulsory, and provides an update on, for example, the qualification and

2See Kolling (2000) for a detailed description of the IAB Establishment Panel.



the current occupation of the employee. Self employed, civil servants and
workers in marginal employment are not included.?

A key information of these reports are gross daily wages subject to social
security contributions, which are deflated using consumer prices (base year
2000). Further employee characteristics included are workers’ age, gender,
occupation, industry, date of entering the labour market and education. To
meet the problem of inconsistent and missing information on the individ-
ual’s education, the education variable is corrected following an imputation
procedure provided by Fitzenberger, Osikumino, and Vélter (2006).* The
empirical analysis focuses on young workers, who enter the labour market
for the first time during the period under consideration.

Using the unique establishment identification number, available in both
data sources, one is able to match the information on workers’ employ-
ment and unemployment history with the establishment panel, and obtain
a linked employer-employee data set providing detailed information on in-
dividual and establishment characteristics.® In a first step of this matching
process, West-German establishments who participated in the IAB Estab-
lishment Panel between 1996 and 2005 are selected. In a second step, the
Employment Statistics Register is used to link the sample of establish-
ments with the employment history information for all young individuals
who worked at least one day in one of the selected establishments between
1993 and 2007.

In order to examine a more homogenous group in terms of individual
preferences, the empirical analysis focuses on full-time workers and exclude
part-time workers, homeworkers, apprentices, and trainees from the anal-
ysis.5 Furthermore, I leave unconsidered individuals with right-censored
wages and those with wages of less than the minimum income limit.” Fi-
nally, spells with missing information in any of the covariates are dropped.

3 A detailed description of the Employment Statistics Register and the notification procedure
is given by Bender, Haas, and Klose (2000).

4Particularly, I employ the imputation procedure 2B by Fitzenberger, Osikumino, and Vélter
(2006), where education reports are extrapolated if a person’s education sequence is consistent,
i.e. non-decreasing over time.

®Information on the LIAB data set is provided by Alda, Bender, and Gartner (2005).

SFor Germany it can be shown that hourly wages of part-time workers are significantly
lower than those of full-time workers (cf. Wolf, 2010). This might be due to the fixed costs
firms face when employing a worker, leading to part-time workers being more expensive than
full-time workers. Moreover, part-time workers might earn less due to differences in individual
preferences and the valuation of work. As predominantly women work in part-time jobs, the
inclusion of part-time workers tends to result in an increase in the gender wage differential.

"Because I only consider individuals during their early labour market career, only 3.8 % of
workers reach wages affected by the contribution ceiling. For 0.24 % of the workers implausibly
low wages of less than the minimum income limit are reported.



Applying these selection criteria, the final sample comprises 478,402 in-
dividual observations. Based on this sample it is possible to classify 14
industries (one-digit level), 81 occupations (two-digit level), and 1169 es-
tablishments.® Jobs are defined as occupations within establishments, re-
sulting in 6902 job-cells. Table A.1 provides a definition of the variables
used in the descriptive and empirical analysis.

3.2 Summary statistics

The summary statistics reported in Table A.2 show that about 37% of the
young full-time employed workers are female. They earn on average 0.136
log points less than their male counterparts, whereby this wage differential
is smaller at the time of labour market entry.® The difference in log wage
growth indicates that the gender wage gap tends to increase with labour
market experience. A comparison of the mean age, educational attainment
and average labour market experience does not reveal any remarkable dif-
ferences that might account for the observed female wage disadvantage.
Women exhibit slightly longer experience in both fulltime and part-time
employment. This might be due to the fact that young men in the con-
sidered sample spent longer time in unemployment or nonparticipation,
which is reflected by longer non-employment spells.’ The observed gender
differences in firm tenure and particularly occupation tenure suggest dif-
ferential mobility patterns. As indicated by the share of workers who have
changed the entry firm or entry occupation, men tend to be more mobile
at the beginning of their labour market career and, compared to women,
are more likely to switch firms and occupations. The female shares give a
first indication of the extent of women’s allocation to different industries,
occupations and establishments. Gender segregation is most evident at the
job-cell level: women work in jobs with an average female share of 57.4%,

8Using the two-digit level of occupational classification rather than the three-digit level
reduces problems of measurement error. In the sensitivity analysis I also run regression using
the three-digit occupations.

9A gap of 0.136 log points resembles a gender wage differential of (exp(0.136) — 1)z100 =
12.7%.

1%Gince the LIAB only includes individuals covered by social security legislation, the definition
of nonparticipation comprises for example spells of self-employment and marginal employment
as well as civilian and military service. Moreover, it includes those unemployed who are not
entitled to transfer payments. Workers are not counted as unemployed, if they fail to report
to the unemployment office. The same is true for workers who, during the two years prior to
unemployment, have worked less than 12 months in a job covered by social security legislation.
Also, workers can be temporarily denied unemployment benefits for different reasons (e.g.
unjustified job quits, failure to take up an acceptable job), and are not recorded as unemployed
for periods of non-receipt of benefits.

10



while men work in male-dominated jobs with a female share of only 16.9%.
Previous research suggested that in terms of personal characteristics, the
field of education, marital status as well as number of children are impor-
tant determinants of lower female earnings (e.g. Machin and Puhani, 2003,
Bertrand, Goldin, and Katz, 2010). However, the data set used in this
analysis either includes only unreliable information (marital status, no. of
children) or does not contain the information at all (field of education).

3.3 Wages

Due to the administrative nature of the individual data the reported wages
are highly reliable, making the LIAB particularly suitable to analyse gen-
der wage differentials. However, hourly wages cannot be calculated due to
the lack of information on working hours. This shortcoming will be less-
ened by restricting the sample to full-time workers.!! Another limitation
of the wage data is the right-censoring at the social security contribution
ceiling, which might lead to an underestimation of women’s wage disad-
vantages. Table A.3 shows that this is especially true with respect to
the whole working age population. Not considering right-censored wages,
women earn 0.171 log points (around 15.7%) less than men. This wage
differential sharply increases to 0.261 log points (around 22.9%) when the
missing wage information is imputed.'? Focusing on young workers, i.c.
those with less than ten years of work experience, greatly diminishes the
censoring problem. As only a relatively small proportion of young workers’
wages are top-coded, the early career gender wage gap of 0.132 log points
(12.4%) increases by only 0.030 log points when imputed wages are taken
into account. Regarding the development of gender wage differentials Fig-
ure A.1 shows that the gap in censored wages rises from 0.118 log points
at the time of labour market entry to 0.155 log points ten years later. The
gender gap in imputed wages is quite similar at the beginning of workers’
labour market career (around 0.124 log points). However, with increasing
experience more women and particularly more men reach wages affected
by the contribution ceiling. The differential in imputed wages therefore is
growing slightly faster and reaches about 0.21 log points ten years after
labour market entry. As, especially in the first years of young workers’ ca-

"Because 1 exclusively consider young workers dropping part-time employed individuals
barely affects the analysis. Within the first ten years of labour market experience less than 5%
of the individuals work longer than 6 month in part-time employment.

12Wages are imputed by employing a single imputation approach specifically developed for
the TABS data set by Gartner (2005). The independent variables used are age, education,
industry, occupation, region, and year.

11



reers, the censoring problem seems to be of minor importance I will focus
on individuals with wages below the social security contribution ceiling.
Nevertheless, in the sensitivity analysis I will perform the same empirical
analysis using imputed wages in order to test the robustness of the estima-
tion results.

3.4 Gender segregation

In the subsequent empirical analysis it is of particular interest to assess
to what extent the differential allocation of men and women to industries,
occupations and establishments accounts for the gender wage gap. In order
to investigate the magnitude of the different dimensions of gender segrega-
tion and its evolution over the early labour market career, I calculate an
index of dissimilarity (cf. Duncan and Duncan, 1955):

1
thﬁztjwm—ﬂsu (1)

where t refers to the year since labour market entry, and s to the type of
labour market segregation. M;, and Fi, are the proportions of men and
women working in the same industry (s = k), occupation (s = o), estab-
lishment (s = e), or job-cell (s = jc). This dissimilarity measure indicates
the fraction of male or female workers that would have to change jobs to
achieve an even gender allocation. Table A.4 shows that occupations and
job-cells exhibit the highest degree of gender segregation. The table, more-
over, illustrates that differences in labour market allocation are substantial
already at the time of entry and remain relatively constant throughout the
early career. This is in contrast to findings for the US and UK, which
suggest a sharp increase in occupational segregation over the lifecycle (cf.
Manning, 2006).

3.5 Work history

The main advantage of the sample under consideration is that workers can
be observed right from the beginning of their labour market career, such
that the data do not suffer from the problem of left-censoring of individual
employment and non-employment spells. Hence, it is possible to recon-
struct the complete work history for both men and women. Table A.5
displays the gender differences in cumulative work experience and mobil-
ity patterns by year since labour market entry. In the considered sample
of young workers the share of women only slightly decreases with labour

12



market experience. Therefore, the concern that a selected group of women
leave employment due to family responsibilities does not seem to play an
important role when focusing on workers’ early careers. The cumulative
months of fulltime employment show that women gain slightly more work
experience throughout the early career, reflecting the strong labour mar-
ket attachment of women in the considered sample of fulltime employees.
Three years after entering the labour market the mean cumulative work
experience amounts to 40.1 months for women and to 36.8 for men. Ten
years after entry the average female worker has accumulated 115.8 months
of actual work experience, while the male counterpart has accumulated 6
months less. As already mentioned above, women’s slightly longer experi-
ence might be induced by the longer time men spent in non-employment.
The cumulative share of men with at least one interruption in employ-
ment covered by social security is 9% in the year after entry and 65% ten
years later. In contrast, the cumulative share of women who experienced a
non-employment spell is 31% after ten years of labour market experience.
Since male workers are generally more mobile throughout their early labour
market career, for them non-employment spells might include military/civil
service or times they spend for job-searching, while they are in between two
jobs. For women, however, these spells might rather reflect a withdrawing
from work due to childcare responsibilities.

With respect to labour market mobility, there exist strong gender dif-
ferences, as indicated by the cumulative share of workers who change the
entry occupation. While a roughly equal fraction of men and women has
left the initial firm ten years after labour market entry, a much higher pro-
portion of men switch occupational careers. Ten years after labour market
entry 35% of women have switched their occupational career, while for men
with 0.59% this fraction is much higher.

4 Empirical Analysis

4.1 Estimation strategy

The aim of this study is to evaluate the determinants of the early career
gender wage gap, particularly taking into account various dimensions of
gender segregation. Thus, according to Datta Gupta and Rothstein (2005)
and Hinz and Gartner (2005) I estimate different specifications of the fol-

13



lowing fixed effects model:
Inw;s = ay + o F; + 6'X; + 15 + €54, (2)

where 7 refers to the individual and s to the type of labour market segre-
gation under consideration (industry k, occupation o, establishment e, or
occupation-establishment cell jc¢). The variable Inw;, denotes the individ-
ual’s log real daily wage, while X; is a standard vector of individual char-
acteristics, and F; a dummy variable indicating worker’s gender (0=men,
1=women). In addition to that, Equation (2) also includes a fixed effect 7.
By estimating the model as a fixed effects model, I capture the wage effect
between industries (s = k), occupations (s = o), establishments (s = e),
and between occupation-establishment cells (s = jc), and thus am able to
account for women’s labour market segregation along all four dimensions.
a1, ag and J are the parameters or vectors of parameters to be estimated,
with s referring to the gender wage differential, which can neither be ex-
plained by observable person characteristics nor by the allocation of men
and women in different labour markets.

In order to investigate the development of the gender wage gap during
the workers’ early labour market career, a set of dummy variables indicating
the years since labour market entry T'1;, ..., T 10, and their interaction with
the female dummy T'0; - F;, ..., T 10, - F; are added to Equation (2). Thus,
the modified fixed effects model is given by:

mwig = 1 +0'Xi + Tl + ... + 70710,

3
+($0T0tE++510T10tF‘1+77;+U15t ( )

The coefficients on the interaction terms, dy to d19, show the evolution of
the gender wage differential, with Jy referring to the wage gap at the time
of labour market entry. Again a fixed effect n; is additionally included in
order to account for the different types of gender segregation.

4.2 Estimation results

Table A.6 displays the estimated gender wage differentials obtained from
estimating Equation (2) with fixed effects at the industry, occupation, es-
tablishment and job-cell level. Estimation results are reported for the sam-
ple of early career workers (with work experience < 10 years) as well as
for labour market entrants and compared to those obtained for the whole
working population. Considering workers of all ages, the average gender
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difference in log real daily wages is 0.171. It reduces to 0.132 log points
among workers in their early career and to 0.118 log points among workers
entering the labour market for the first time. As mentioned above, young
men and women are very similar with respect to their education. There-
fore, controlling for the educational level only explains approximately 6%
of the entry wage gap and only 3% of the wage differential among young
workers. These results are in line with Kunze (2005), who shows that the
explanatory power of human capital characteristics is low at the time of
labour market entry and further diminishes with work experience.

As already found by Hinz and Gartner (2005), the estimation results
further reveal that gender segregation into industries and occupations plays
only a minor role in explaining the gender wage gap among the entire work-
ing age population. For young workers, however, these types of segregation
largely contribute to women’s disadvantages. For example, women’s allo-
cation to different occupations accounts for about 30% of the early career
wage gap and for about 50% of the entry wage gap, suggesting that oc-
cupational segregation is even more relevant at the time of labour market
entry. A similar pattern can be observed for industrial segregation. Fur-
thermore, gender differences in the allocation to establishments and job-
cells are highly relevant for workers at all stages of their career, although
its contribution also seems to decrease over the lifecycle. Thereby, job-cell
segregation appears to explain the highest proportion of women’s disadvan-
tages and, at least at the beginning of a worker’s career, leaves only a small
part of the overall entry wage gap unexplained. This implies that women
with zero work experience, the same educational level and working in the
same occupation within the same establishment earn 0.021 log points less
than their male counterparts and therefore are almost equally rewarded.

To further investigate how the wage differences between men and women
and the impact of gender segregation evolve over the early labour market
career, Table A.7 and Figure A.2 show the development of the overall gen-
der wage gap as well as the development of the gender wage gap within
industries, occupations, establishments, and job-cells. At this stage I only
account for the year of observation as well as the educational level and
neglect gender differences in the accumulated mobility and work history.
The wage regression without any fixed effects shows that the average fe-
male labour market entrant earns about 0.113 log points less than the male
counterpart. This wage differential increases to 0.131 log points five years
later and to 0.155 log points ten years later. The evidence of a rising gender
wage gap coincides with empirical findings from the UK and US (cf. Man-
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ning and Swaffield, 2008, Loprest, 1992, and Bertrand, Goldin, and Katz,
2010). TIt, however, differs from results obtained by Kunze (2005) for the
German labour market. Based on a sample of workers who finished their
apprenticeship between 1975 and 1990, she finds that the wage differential
between male and female workers stays constant throughout the early ca-
reer. These diverse results for Germany might be related to the different
time periods and worker samples used for the analysis.

Concerning gender segregation, Table A.7 suggests that the impact of
the differential allocation to industries, occupations, establishments and
job-cells is particularly large at the beginning of the working career, but
decreases as labour market experience elapses. For example, at the time
of labour market entry, female workers employed in the same occupation
as their male counterparts earn about 0.063 log points less. This within-
occupation gender wage differential gradually increases during the early
labour market career and reaches 0.112 log points ten years after entry. A
similar pattern emerges when the aspect of further segregation into job-
cells is taken into account. In particular, during the early career the wage
differential within job-cells gradually increases from 0.028 log points to
0.081 log points. This implies, as already mentioned above, that women’s
concentration in lower-paying jobs almost entirely accounts for the lower
entry wages received by female workers. The contribution of gender segre-
gation gradually decreases with rising work experience, implying that, ten
years after labour market entry, half of the gender wage differential remains
unexplained.

In order to examine why women’s wage disadvantages increase during
the early labour market career, I pool all individual-year observations and
estimate Equation (2) including different sets of explanatory variables. Es-
timation results without controlling for the different types of labour market
segregation are displayed in Table A.8. The mean gender wage differen-
tial of 0.132 log points (cf. Table 5.5) slightly reduces to 0.128 log points
when educational level and year of observation is controlled for. As already
shown in the descriptive statistics, during the early labour market career
women accumulate somewhat longer work experience than men. Therefore,
augmenting the model with a quadratic term for months of actual fulltime
experience and a dummy variable indicating nonemployment spells of at
least six months raises the gender wage differential to 0.143 log points. The
gender differences in young workers’ mobility patterns can only account for
a wage differential of 0.002 log points. More precisely, the additional inclu-
sion of dummy variables, which indicate whether an employer and occupa-
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tion change took place, leads to a gender wage gap of 0.141 log points. The
preceding regressions restrict the wage effect of career interruptions and
labour market changes to be the same for male and female workers. Thus,
in the last column of Table A.8, I additionally control for the interaction of
these variables with the female dummy. The estimation results reveal that
for men the wage penalty of experiencing a non-employment spell is 0.049
log points, while for women it is 0.057 log points higher. As mentioned
in the previous section, women might take time off due to completely dif-
ferent reasons and therefore might be more heavily penalized. The results
also reveal gender differences in the wage effect of employer changes and
occupation changes. A change of the entry occupation raises men’s wages
by 0.016 log points, whereas women’s wages only increase by 0.003 log
points. Moreover, the wage loss induced by an employer change is 0.098
log points for men and with 0.133 log points even higher for women. Al-
though spells of non-employment as well as labour market changes appear
to have a differential impact on the wages of both genders, conditioning on
the interaction terms only slightly reduces the gender wage differential to
0.136 log points.

The corresponding results obtained from estimating wage regressions
including fixed effects for industry, occupation, establishment and job-cell
are shown in Table A.9. Taking into account the different types of gender
segregation reduces the wage differential between young men and women
considerably. However, as already shown in the OLS specification, the in-
clusion of covariates regarding educational level, work history and mobility
patterns cannot explain the remaining early career wage gap. For example,
in the fullest specification shown in column (4) the uncorrected within-job-
cell wage gap of 0.057 log points (cf. Table 5.5) is reduced by only 0.005 log
points, whereby education mostly contributes to this decline. Overall, the
results of the empirical analysis point to the substantial role of women’s
labour market segregation in explaining the gender wage differential during
the early career, while other covariates are found to be of minor importance.

4.3 Sensitivity analysis

As already discussed above, excluding right-censored wages might lead to
an underestimation of the gender wage differential among young workers.
Therefore, 1 perform the same regressions using imputed wages. A com-
parison of the estimated gender gaps in censored and imputed wages in
Table A.10 reveals that, imputing the missing wage information leads to
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slightly higher gender wage differentials, but does not qualitatively change
the results. In particular, Figure A.3 illustrates that at the time of labour
market entry the gap in imputed wages is close to the gap in censored
wages. During the early career the gender differentials in imputed wages
grow faster as those in censored wages, implying that the magnitude of
underestimation rises with years in the labour market. When segregation
into job-cells is taken into account, a quite similar pattern emerges, though
with a more moderate increase during the first ten years of labour market
experience.

In a second robustness test, I conduct separate analyses for workers
employed in low-skill occupations and those employed in high-skill occupa-
tions. The definition of low-skill occupations comprises farmers, operators,
craft workers, service workers and clerks, while the definition of high-skill
occupations comprises managers, professionals, technicians and sales work-
ers. The results in Table A.10 suggest that the overall gender gap in cen-
sored wages is considerably higher for low-skilled workers than for their
high-skilled counterparts. However, accounting for the disproportionate
concentration of women in job-cells yields similar gender wage differentials
for both groups of workers. This implies that gender segregation plays a
more important role for low-skilled workers. The results, moreover, show
that imputing the missing wages hardly changes the estimated gender wage
differentials for workers employed in low-skill occupations, since those are
barely affected by right-censored wage data. This is not the case for high-
skilled workers. Table A.10 shows that the exclusion of top-coded wages
underestimates the overall gender wage gap by about 0.036 log points and
the within job-cell gap by about 0.023 log points. More specifically, Figure
A 4 illustrates that wages of workers employed in high-skill occupations
are increasingly affected by the contribution ceiling as labour market ex-
perience rises. At the beginning of workers’ careers the usage of censored
wages only marginally underestimates the gender wage differential. But,
as labour market experience elapses, the extent of underestimation rapidly
increases, which might suggest the presence of glass ceilings. This applies
to the overall gender wage differentials as well as to those within job-cells.

Another robustness check attempts to examine how estimation results
change when a more detailed definition of occupations and job-cells is used.
Table A.11 compares the previous results on the two-digit level of occupa-
tional classification with those obtained from estimating occupation and
job-cell fixed effects specifications that use the three-digit level. A com-
parison reveals that occupational and job-cell segregation appears to be
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even more marked when the detailed definition of occupational categories
is taken into account. Nevertheless, since the estimated development of
the gender wage gap during workers’ early career remains quite similar,
the qualitative results of the analysis do not change with the degree of
occupational classification.

5 Conclusion

This paper examines the gender wage differential at the time of labour
market entry as well as its development during workers’ early careers. Em-
ploying a large linked employer-employee data set makes it possible to eval-
uate the extent to which women’s disadvantages can be attributed to their
disproportionate concentration in lower-paying industries, occupations, es-
tablishments and job-cells.

The empirical findings show that at the time of labour market entry
female workers earn about 11% less than their male counterparts. This
wage disadvantage increases during the early career and reaches more than
14% ten years after entering the labour market. Estimating log daily wage
equations with fixed effects at the industry, occupation, establishment and
job-cell level reveals that all types of segregation and particularly job-cell
segregation are significant determinants of the gender wage gap, while skill
endowments are found to be of minor importance. Women’s concentration
in lower-paying jobs can explain essentially all of the entry wage differential,
implying that men and women working in the same occupation within the
same establishment are almost equally rewarded at the beginning of their
labour market career. However, with increasing labour market experience
segregation looses its explanatory power and is not able to account for
the rise in women’s wage disadvantages. The estimation results moreover
suggest that differences in work histories and mobility patterns do not
contribute to the slight widening of the wage gap. Therefore, within job-
cells an early career wage gap of approximately 5.1% remains unexplained,
which is even larger when the analysis is performed using imputed wages.

To some extent the unexplained part of the early career wage differ-
ential might be attributed to gender differences in certain characteristics
that cannot be observed in the data. First, previous studies on gender
differences in working hours find that male workers tend to work overtime
more often than their female counterparts (cf. van Bastelaer and Vaguer,
2004). As the information on working hours is lacking, the gender gap
is based on daily wages which is likely to be larger than the gender gap
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based on hourly wages. Second, the gender wage differential might also be
affected by professional and qualitative differences in educational achieve-
ments, which the IABS data do not allow to take into account. Third,
occupational groups differ in the precision they have been recorded, e.g.
the classification for male-dominated craft occupations is more detailed
than for office and service occupations, where women are most numerous.
As a result the measurement of the gender wage gap to some extent suffers
from inaccuracies. Moreover, men and women might differ in their career
development within occupations. As hierarchical levels are not covered by
the data, it is likely that part of the unexplained gender wage gap is due
to vertical segregation within occupations and job-cells. This, however, is
a matter of further research.

Besides data limitations other possible reasons for the increase in the
unexplained gender wage gap are discrimination or differences in personal
preferences. On the one hand, as employers expect women to be less pro-
ductive and more likely to interrupt their careers due to family responsibil-
ities they might be discriminated and thus not be promoted. On the other
hand women might value work/life balance more than men and, with regard
to family planning, renounce higher level jobs which usually are accompa-
nied by a higher workload and responsibility. These problems as well as the
problem of segregation into lower-paying occupations and job-cells could
presumably be alleviated by facilitating the reconciliation of family and
employment. Providing access to affordable and flexible child care services
and improving the flexibility in work arrangements for families with young
children would help to revise the opinion that children prevent women from
climbing the job ladder.

Overall, the empirical results highlight the major role of segregation
in explaining gender wage differentials and show that the allocation of
women into lower-paying jobs is substantial already at the beginning of the
labour market career. Thus, there is a need to conduct further research
focussing on an in-depth analysis of these segregation processes. Moreover,
although the reasons for segregation remain unclear, the analysis neverthe-
less stresses the importance to equal hiring and promotion practices and
to increase the compatibility of family and working life.
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Appendix A Tables

Table A.1: Summary statistics by gender

Variable

Definition

Log wage

Log entry wage
Wage growth
Age
Low-skilled

Medium-skilled

High-skilled

Act. experience
FT experience
PT experience

Unempl. experience

Non-empl. experience

Firm tenure
Occ. tenure
Firm change
Occ. change

Fem. share ind.
Fem. share firm
Fem. share occ.

Fem. share job-cell

Log real daily wage.

Log real daily wage at the time of entry.

Wage growth since labour market entry.

Age of individual.

Dummy=1 if individual holds a lower secondary
school diploma without a professional degree.
Dummy=1 if individual holds a lower secondary
school diploma and professional degree; or a high
school diploma with or without a professional degree.
Dummy=1 if individual holds a university degree or
university of applied sciences degree.

Actual labour market experience, months.

Months of full-time employment.

Months of part-time employment.

Months of unemployment with receipt of transfer
payments.

Months of non-activity (out of sample).

Experience within establishment, months.
Experience within occupation, months.

Dummy=1 if individual has changed entry firm.
Dummy=1 if individual has changed entry occupa-
tion.

Share of women within industry.

Share of women within establishment.

Share of women within occupation.

Share of women within job-cell.
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Table A.2: Summary statistics by gender

Men Women Difference in means

Variable Mean (S.D.) Mean (S.D.) (S.E.)
Log wage 4421 (0.311) 4.285 (0.328) -0.136 (0.001)
Log entry wage 4152 (0.375) 4.071 (0.348) -0.081 (0.001)
Wage growth 0.260 (0.372) 0213 (0.363) -0.018 (0.001)
Age 25.67 (4.024) 2527 (3.754) -0.391 (0.011)
Low-skilled 0.072  (0.259) 0.067 (0.250) -0.005 (0.001)
Medium-skilled 0.825 (0.380) 0.847 (0.360) 0.022 (0.001)
High-skilled 0.103  (0.304) 0.086 (0.280) -0.017 (0.001)
Act. experience 46.66 (34.21) 47.67 (34.09) 1.016 (0.100)
FT experience 44.64 (33.76) 45.43 (33.44)  0.789 (0.099)
PT experience 0.602 (3.735) 0.782 (4.439) 0.180 (0.007)
Unempl. experience  1.219  (4.334) 0.654 (3.112) -0.565 (0.011)
Non-empl. experience 6.311  (11.97) 2.506 (8.762) -3.805 (0.030)
Firm tenure 26.57  (29.38) 29.16 (30.66) 2.592  (0.089)
Occupation tenure 27.67 (30.08) 32.39 (31.91) 4.723 (0.091)
Firm mover 0.371  (0.483) 0.328 (0.469) -0.043 (0.001)
Occupation mover 0.370  (0.483) 0.199 (0.399) -0.171 (0.001)
Fem. share ind. 0.220 (0.127) 0.368 (0.189) 0.148 (0.001)
Fem. share firm 0.208 (0.171) 0.434 (0.222)  0.227 (0.001)
Fem. share occ. 0.192  (0.203) 0501 (0.209) 0.309 (0.001)
Fem. share job-cell ~ 0.169 (0.224) 0.574 (0.242)  0.405 (0.001)
No. of obs. 313,098 184,085

Source: Author’s calculations, based on LIAB 1993-2007.

Table A.3: Gender wage differential - censored vs. imputed wages

All workers Young workers

Men  Women Wage Gap Men  Women Wage Gap

censored wages 4.544  4.373 0.171 4.402  4.289 0.132
imputed wages 4.687 4.426 0.261 4.463 4.301 0.162

Source: Author’s calculations, based on LTAB 1993-2007.
Note: All workers refer to the whole working population, while young workers refer to
individuals with not more than 10 years of work experience.
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Table A.4: Labour market segregation

Years since

Level of segregation

entry Industry  Occupation Establ. Job-cell
0 0.395 0.572 0.481 0.651
1 0.410 0.587 0.492 0.670
2 0.413 0.597 0.499 0.684
3 0.408 0.598 0.496 0.686
4 0.416 0.601 0.501 0.691
5 0.411 0.594 0.498 0.691
6 0.407 0.585 0.494 0.687
7 0.398 0.582 0.494 0.687
8 0.398 0.585 0.494 0.691
9 0.399 0.580 0.497 0.693
10 0.393 0.575 0.494 0.699

Source: Author’s calculations, based on LTAB 1993-2007.

Table A.5: Gender differences in work and mobility histories

Years Share of Cum. months of Cum. share with ~ Cum. share of = Cum. share of
since women fulltime empl. non-act. spell firm changers occ. changers
entry Men  Women Men Women Men Women Men Women
0 37.90 6.07  5.83 0.09 0.08 0.06  0.06 0.06 0.04
1 38.10 16.70  17.79 0.26  0.11 0.22  0.20 0.22 0.11
2 38.00 26.51  29.08 0.40 0.13 0.31 0.28 0.31 0.15
3 37.70 36.79  40.06 0.45 0.15 0.38 0.35 0.36  0.21
4 37.50 47.10 51.01 0.50  0.17 0.43  0.40 0.41 0.24
5 36.80 57.40 61.83 0.53 0.21 0.48 043 0.45 0.26
6 36.50 67.40 72.60 0.58 0.23 0.52 047 0.50 0.28
7 36.10 77.56  83.27 0.60 0.26 0.55  0.49 0.52  0.30
8 35.60 88.15 94.01 0.62 0.28 0.58 0.51 0.54 0.32
9 34.70 98.64 104.7 0.64 0.30 0.60 0.53 0.57  0.34
10 33.90 109.4 115.8 0.65 0.31 0.61 0.53 0.59  0.35

Source: Author’s calculations, based on LTAB 1993-2007.
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Table A.6: Gender wage differential

All workers Young workers Entrants
Coeff.  (S.E.) Coeff.  (S.E.) Coeff.  (S.E.)

Raw

OLS -0.171*  (0.000) -0.132*  (0.001) -0.118*  (0.003)
Industry FE -0.159*  (0.000) -0.096*  (0.001) -0.079*  (0.003)
Occupation FE -0.170*  (0.000) -0.095*  (0.001) -0.066*  (0.003)
Establishment FE -0.138%  (0.000) -0.074*  (0.001) -0.051*  (0.003)
Job-cell FE -0.129*  (0.000) -0.057*  (0.001) -0.029*  (0.003)

+ Education

OLS -0.165% (0.000)  -0.128%* (0.001)  -0.111* (0.002)
Industry FE -0.145%  (0.000)  -0.085% (0.001)  -0.064* (0.003)
Occupation FE -0.162* (0.000)  -0.083* (0.001)  -0.050%* (0.003)
Establishment FE  -0.126* (0.000)  -0.064* (0.001)  -0.040% (0.003)
Job-cell FE -0.125%  (0.000)  -0.051* (0.001)  -0.021* (0.003)
No. of obs. 4,504,507 197,183 88,912

Source: Author’s calculations, based on LTAB 1993-2007.

Note: Dependent variable is the log real daily wage. Each cell corresponds to a different
regression. Numbers shown are the coefficients on the female dummy variable which result
from estimating Equation (2). The first set of regressions contains year dummies, while the
second set additionally includes the workers’ educational level. *: statistically significant at
least at the 5%-level.
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Table A.8: Pooled wage regression, OLS

0 @ ) @
Coef. (S.E) Coef. (S.E) Coef. (S.E) Coef. (S.E)

Female 0.128%  (0.001) -0.143* (0.001) -0.141% (0.001) -0.136* (0.001)
Medium-skilled ~ 0.182%  (0.002)  0.134* (0.002) 0.131* (0.002)  0.129%* (0.002)
High-skilled 0.461*  (0.002)  0.405*% (0.002)  0.415* (0.002)  0.416* (0.002)
FT exp 0.005%  (0.000)  0.006* (0.000)  0.006* (0.000)
FT exp?(x100) 0.002%  (0.000) -0.003* (0.000) -0.002%  (0.000)
Non-empl. spell 20.078%  (0.001) -0.064* (0.001) -0.049%  (0.001)
Occ. change 0.011*  (0.001)  0.016* (0.001)
Firm change 0.085%  (0.001) -0.098* (0.001)
Interaction with female dummy
Non-empl. spell -0.057*  (0.002)
Occ. change -0.013*  (0.002)
Firm change -0.035%  (0.002)
No. of obs. 497,183 497,183 497,183 497,183

Source: Author’s calculations, based on LTAB 1993-2007.
Note: Dependent variable is the log real daily wage. All regressions include the year dummies as
well as the covariates as indicated. *: statistically significant at least at the 5%-level.

Table A.9: Wage regression, fixed effects models

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

Coef. (S.E) Coef. (S.E) Coef. (S.E) Coef. (S.E)
OLS -0.128*  (0.001) -0.143* (0.001) -0.141* (0.001) -0.136* (0.001)
Industry FE 0.085% (0.001) -0.098* (0.001) -0.098% (0.001) -0.089*% (0.001)
Occupation FE  -0.083%  (0.001) -0.093* (0.001) -0.092% (0.001) -0.083* (0.001)
Establishment FE = -0.064*  (0.001) -0.074* (0.001) -0.075* (0.001) -0.068* (0.001)
( )

Job-cell FE -0.051*%  (0.001) -0.059* (0.001) -0.060* (0.001) -0.052* (0.001)

Source: Author’s calculations, based on LTAB 1993-2007.

Note: Dependent variable is the log real daily wage. Each cell corresponds to a different regression.
Numbers shown are the coefficients on the female dummy variable which result from estimating the
different specifications displayed in Table A.8. *: statistically significant at least at the 5%-level.
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Table A.10: Gender wage differential by skill level

censored wages imputed wages
Coeff.  (S.E.) Coeff.  (S.E.)
All young workers
OLS -0.141*%  (0.001) -0.157%  (0.001)
Industry -0.098*  (0.001) -0.110*  (0.001)
Occupation -0.092*  (0.001) -0.113*  (0.001)
Establishment -0.075*%  (0.001) -0.090*  (0.001)
Job-cell -0.060*  (0.001) -0.076*  (0.001)
No. of obs 497,183 524,098
Young workers in lowskill occupations
OLS -0.175%  (0.001) -0.179*  (0.001)
Industry -0.116*  (0.001) -0.118*%  (0.001)
Occupation -0.105*  (0.002) -0.111*  (0.002)
Establishment -0.078*%  (0.001) -0.080*  (0.001)
Job-cell -0.056*  (0.001) -0.057*  (0.001)
No. of obs 297,520 300,126
Young workers in highskill occupations
OLS -0.117%  (0.001) -0.153*  (0.001)
Industry -0.101*  (0.001) -0.133*  (0.001)
Occupation -0.084*  (0.001) -0.115*  (0.001)
Establishment -0.088*  (0.001) -0.115%  (0.001)
Job-cell -0.066*  (0.001) -0.089*  (0.001)
No. of obs 199,663 223,972

Source: Author’s calculations, based on LIAB 1993-2007.

Note: Estimation results correspond to column (3) in Table A.9.
Highskill occupations comprise managers, professionals, tech-
nicians and sales workers, while lowskill occupations comprise
farmers, operators, craft and service workers as well as clerks. *:
statistically significant at least at the 5%-level.
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Table A.11: Development of gender wage gap by degree of occupational disag-

gregation
Occupation FE Job-cell FE
Two digit Three digit Two digit Three digit
Coef. (S.E) Coef. (S.E) Coef. (S.E) Coef. (S.E)

Female*Exp. year 0 -0.063*  (0.002) -0.064* (0.002
Female*Exp. year 1~ -0.068%  (0.002) -0.067* (0.002
Female*Exp. year 2 -0.072*  (0.003) -0.074*  (0.002
Female*Exp. year 3 -0.078%  (0.003) -0.080%  (0.002 0.045%  (0.002) -0.043*%  (0.002)
Female*Exp. year 4 ~ -0.080*  (0.003) -0.084*  (0.003 -0.049*%  (0.002) -0.048% (0.002)

) -0.030*  (0.002) -0.028% (0.002)

)

)

)

)
Female*Exp. year 5 -0.086%  (0.003) -0.089%  (0.003) -0.057*  (0.002) -0.056* (0.002)

)

)

)

)

)

-0.033%  (0.002) -0.031%  (0.002)
-0.037*  (0.002) -0.036* (0.002)

Female*Exp. year 6 -0.092%  (0.003) -0.093*  (0.003 20.062%  (0.002) -0.061*  (0.002)
Female*Exp. year 7 -0.095*  (0.003) -0.095* (0.003 -0.063*  (0.003) -0.062*  (0.002)
Female*Exp. year 8  -0.094%  (0.003) -0.094*  (0.003 -0.064*  (0.003) -0.063*  (0.003)
Female*Exp. year 9 -0.107%  (0.004) -0.107*  (0.003 -0.079%  (0.003) -0.078*  (0.003)
Female*Exp. year 10 -0.112%  (0.004) -0.109%  (0.004 -0.081%  (0.003) -0.080%  (0.003)
No. of obs 197,183 197,183 497,183 497,183

Source: Author’s calculations, based on LTAB 1993-2007.
Note: See notes to Table A.7. Regressions based on two-digit occupations additionally include 81 occu-
pation and 6902 job-cell fixed effects, while regression based on the three-digit occupational code include
*

305 occupations and 9819 job-cell fixed effects, respectively. *: statistically significant at least at the

5%-level.
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Appendix B Figures

Figure A.1: Wages by year since labour market entry
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Source: Author’s calculations based on LIAB 1993-2007, for West Germany.
Note: The black and grey lines show the evolution of censored and imputed wages, respec-
tively.

Figure A.2: Development of gender wage differential over the early career
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Source: Author’s calculations based on LIAB 1993-2007, for West Germany.
Note: See notes to Table A.7.
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Figure A.3: Development of gender gap in imputed and censored wages
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Source: Author’s calculations based on LIAB 1993-2007, for West Germany.
Note: See notes to Table A.7.

34



Figure A.4: Development of gender wage gap by skill level
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Author’s calculations based on LIAB 1993-2007, for West Germany.

Note: See notes to Table A.7. Highskill occupations comprise managers, professionals,
technicians and sales workers, while lowskill occupations comprise farmers, operators, craft
and service workers as well as clerks.
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