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Abstract

This paper investigates sources of family gap using rich German data for the mid
1970s to 1990s. We specify a flexible regression framework to identify indirect effects
of first birth on wages through human capital accumulation and mobility before and
after birth. We deal with unobserved heterogeneity, endogeneity of the duration of
leave related to birth and the non-random decision of return to work after childbirth.
For identification we exploit policy changes of the parental leave system, availability
of child care and local unemployment rate. The analysis of mothers shows substantial
negative selection and negative wage effects through human capital and mobility. The
comparison of entry wages and wage processes for mothers and other women reveal
significant differences in the wage processes. All these factors vary before and after

birth and education groups.
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1 Introduction

A notable feature of labour markets is the family gap which is the wage differential between
women with and without children (see Waldfogel 1998a). Empirical evidence of the family
gap suggests that part of the total wage differential can be explained by differences in labour
market characteristics between women with and without children. After holding experience
and other standard labour market characteristics constant, studies in the USA and the UK
have found that the family gap varies widely between 0 and 10 per cent for the first child,
and is even higher for second or later children (see Lundberg and Rose, 2000; Anderson et
al., 2002; Waldfogel, 1998a; Korenman and Neumark, 1992). In the literature alternative
explanations of the family gap have been offered. Generally, it is agreed that unobserved
heterogeneity between mothers and women who never will have children drives part of the
family gap, but not the entire gap. Studies indicate in fact that wages drop for women when
they return to the labour market after childbirth (e.g. Anderson et al. 2002 and Waldfogel
1997). Further detailed analyses of these processes leading to family gap are still needed to

find more conclusive answers.

The goal of this study is to give a comprehensive picture of what drives the wage loss
related to children. We extend models in the literature in two ways. First, we consider a
more flexible wage regression to model the indirect effects of childbirth (through leave and
mobility). We model the short- and long-run effects of leave related to childbirth, human
capital accumulation and mobility on wages. This approach relates to and extends the
studies by Mincer and Polachek (1974), Stratton (1995) and Lundberg and Rose (2000). We
focus on first births and model the wages of mothers in such a way that the effects of human
capital as well as mobility can vary before, around and after birth. Furthermore, wage effects
are also allowed to be heterogeneous across education groups. Second, since it might be too
restrictive to model heterogeneity between mothers and non-mothers only by a shift in the

level of wages, we allow for different impacts through human capital.

From the literature on the direct effects of children on wages, we know that, to identify



the family gap, it is crucial to control for actual measures of work histories and to take
unobserved heterogeneity into account (see Waldfogel (1998a)). Similar problems occur
when focusing on mothers and identifying the indirect effects of children; e.g., the impact of
duration of maternity leave. Mothers with short interruptions associated with childbirth and
mothers with long interruptions may differ in unobserved ways. A related problem, which
to our knowledge no studies have explicitly dealt with, is that not all women return to work
after the birth of a child, which may lead to the analysis of a non-random sample of women
with children and with a job.! To address these problems, we exploit longitudinal data to
apply first-differences estimators and, as an innovative feature, we apply an IV estimation
technique. For identification, we exploit policy changes of the parental leave system, the

availability of childcare and the local unemployment rate.

Our longitudinal data stem from register data provided by the Institut fiir Arbeitsmarkt
und Berufsforschung Sample (Institute for Employment Research), IABS, and cover the
period 1975-1997. Our data sample has several advantages for our analysis. First, we observe
the human capital accumulation process over their entire career, from the beginning, and
we can observe when the first interruption related to childbirth and maternity leave occurs
and for how long the interruption lasts. Second, the data set of young women is large
enough to perform separate analyses on women for whom we observe the first interruption
due to childbirth. For more than 19,000 females we observe wages before first birth, and
we observe wages both before and after birth for approximately 11,000 women. Hence, we
can use a more homogenous sample of women than previous studies have used and focus
on the mean effect of the interruption condition on having a child. Third, the size of data
sample allows us to model heterogeneity in the human capital accumulation process by
analysing education groups separately. Fourth, the IABS contains information on the firm

of employment, in addition to occupation and industry. These can be used to control for

In Stratton (1995), Waldfogel (1998a) and Datta Gupta and Smith (2002), the standard Heckman
method is used to control for selection in the wage regression, but these studies do not explicitly focus on

the selection of return to work after maternity leave.



heterogeneity in wages and measure mobility specifically, which are important for modelling
the human capital accumulation process. We focus on a sample of young women from West
Germany, aged 20-39. We split the sample of women into two groups: women with a child
(mothers) and childless women (non-mothers). By comparing the results of the two samples,
we can derive some crude conclusions regarding the direct child effect. For both subsamples
we focus on full-time workers to minimize the impact of adjustment of hours of work. The

issue is investigated further by using an additional data set: the German Socio Economic

Panel (GSOEP).

Our main results show that the family gap develops very differently across education
groups. The family gap for skilled mothers is mainly determined by the duration of career
interruption: one year interruption causes on average a decrease in real wages of 7 per cent.
For unskilled mother, family gap arises because the return to experience after giving birth is
much lower than before, while for graduate mothers childbirth only has a minor impact on
wages. Our study also documents that non-mothers have a very different wage process than
mothers even before they give birth. These differences add to the family gap. An additional
result of our study is that taking account of the non-random selection back to full time work
in the wage model of mothers is important for two reasons: First, it affects the estimated
size of the family gap and, second, it reveals that those women who actually return are also

those women who experience the largest family gap.

The paper is organized as follows. Section 2 contains a short review of the literature.
Section 3 describes institutional features of the maternity and parental leave schemes in
Germany. Section 4 contains the description of the data. Section 5 provides descriptive
results. Section 6 presents the econometric model. Section 7 discusses the estimation results,

and finally, in section 8, we present our conclusions.



2 Hypotheses for the family gap

In the literature, different hypotheses for the existence of a family gap have been offered.
One hypothesis explains the family gap by heterogeneity among women, especially between
mother and non-mothers. Lundberg and Rose (2000) find that, prior to the first birth,
mothers earn 9 per cent less than women who remain childless. To deal with this aspect, most
of the studies apply a fixed effects estimator in order to remove unobserved characteristics

such as taste and ability (e.g., see Waldfogel (1997), Anderson et al., 2002, 2003).

The second hypothesis states that women with children have interruptions to their labour
market career because of their maternity leave spell and thereby have less work experience.
Waldfogel (1998a) uses actual experience instead of potential experience and still finds a
significant family gap for women. A similar approach is used in Datta Gupta and Smith
(2002), who do not find evidence of a family gap for Danish mothers. Furthermore, it has
been suggested that interruptions in themselves could have negative effects on wages because
of depreciation of the human capital (Mincer and Polachek (1974)). Mincer and Polachek
(1974, 1978) and Stratton (1995) estimate the depreciation rate to be about 2 per cent per
year. Lundberg and Rose (2000) show that earnings are lowered by 5 per cent because of first
birth, but the effect goes to zero for continuously working mothers. Albrecht et al. (1999)
analyse the effect of an interruption on subsequent earnings using Swedish data. They find

an interruption has negative effects.

The choice of sector or type of job has also been suggested as a possible reason for
the family gap. If mothers choose to work in sectors or types of jobs that are, in general,
characterized by lower payments but, perhaps, also by a more family friendly working envi-
ronment, this will lead to a family gap. Joshi, Paci and Waldfogel (1999) show that only part
of the family gap of British mothers can be attributed to part-time employment. Nielsen et
al. (2004) develop a model with endogenous choice between the private and public sector.
They find small wage effects in the public sector and negative effects in the private sector

in Denmark. In Anderson et al. (2002), the three hypotheses mentioned above are consid-



ered empirically using panel data for the USA. They find that the family gap varies across
education groups and that part of the family gap can be explained by differences in human
capital variables. These variables account for about 30-60 per cent of the differences, and
the remaining part is unexplained. Hence, the unexplained family gap is estimated to range
between 0 and 8 per cent. Ellwood, Wilde and Batchelder (2004) additionally show large
long run effects of childbirth on wages; they find particularly large losses, 15-20 percent, for
high ability women in the USA.

A closely related hypothesis is that job-mobility of mothers is relatively low. If mothers
are less likely to search for new jobs because of high search costs, for example, they may
remain in jobs that are a bad match and only slowly improve the quality of their job match.
Since the fertility period often clashes with the early career, the loss due to motherhood
might depend on the timing of childbirth in relation to the labour market career. However,
Waldfogel (1998a) and Phipps, Burton and Lethbridge (2001) find that returning to the
same employer after maternity leave actually has a positive effect on wages and the size of
wage loss due to taking maternity leave depends on whether the woman was covered by a

maternity leave scheme through the firm.

The final hypothesis concerns the fact that fertility could be endogenous to the wage
process. A number of studies have found that the fertility decision is affected by the previous
labour supply and that higher levels of wages have a negative impact on fertility (see Moffitt
(1984)) and Heckman and Walker (1990)). However, none of these studies examines whether
shocks to the wage process has an impact on the timing of births.? The idea is that women
who are not promoted or do not succeed in making a good job match may instead choose to
have a child, or that women who are successful in their labour market careers might postpone
or choose not to have children. Such behaviour would imply that wages start to fall even

before maternity leave.

2In Moffitt (1984), fertility is assumed to be affected by the female wage only at entrance into marriage.
In Heckman and Walker (1990), individual wages are not used in the estimations but, instead, an age-specific

average of female hourly wages is used.



We relate to the existing literature by incorporating all the hypotheses into the empirical
model in which we analyse short- and long-run wage effects of labour market behaviour
around the first birth.®> We use actual experience before and after birth and allow human
capital to depreciate during maternity leave. We control for different type of job and for
sector. Furthermore, we explicitly control for mobility and analyse the impact of mobility at
different life phases. We also allow wages to start to decline prior to first birth. It should be
pointed out that our model allows for much more heterogeneity than the previous studies.
Women who will have children might differ from women who remain childless. To deal with
this type of heterogeneity, previous studies have included an individual specific effect in
the wage regression. However, there are a number of reasons to believe that heterogeneity
between mothers and non-mothers not only affects the levels of wages but also the impact of
human capital. We allow for such differences by estimating the wage regression separately
on a sample consisting only of women where we observe the first birth (sample of mothers)
and on a sample of women who remain childless (sample of non-mothers). Furthermore, we
also model that the unobserved individual specific effect and the impact of human capital
may change in connection with childbirth. Finally, we estimate the wage regression for each

education group separately.

3 Institutions: the German parental leave reforms and

childcare

International comparisons suggest that Germany, together with the USA and the UK, are

countries with a large family gap. It has been suggested that part of the explanation for

3An alternative hypothesis not considered in our paper is that women with children invest less effort
and, hence, are less productive (see Becker (1985) and Hersch and Stratton (1997)). This hypothesis is
investigated by Phipps, Burton and Lethbridge (2001) who argue that the more time women spend on
housework and childcare, the less energy they have for their labour market careers. By including numbers of

hours spent on unpaid work in the estimation, they find that the family gap declines, but remains significant.



the family gap in Germany is related to the long periods of maternity leave and the low
provision of childcare (see Waldfogel (1998b)). Germany introduced six months of maternity
leave with benefit payments in 1979 and has increased the duration of leave to three years
in 1991. In 97 per cent of all cases, it is the mother who takes parental leave, even though
since 1986 fathers can take leave as well.* An important feature of the parental leave system
is that, during leave, the mother has the option of returning to a job comparable to the job
held before pregnancy (protected leave). Hence, the employer must hold the job available
until the protected leave expires and cannot dismiss the worker during this period. Another
feature of the system is that, during the first six months of leave, compensation is paid in the
form of wage and health benefits by the firm and the state.” Entitlement to benefits beyond
six months has been extended several times since 1986, but is means-tested. Only relatively
few parents are eligible. Because of maternity and parental leave, the employer—employee
relation is on hold and the employee cannot make direct claims for wage payments. By
law, it is forbidden for mothers to work six weeks before and eight weeks after delivery (the

maternity protection period).

An overview of the development of the durations of maternity or parental leave granted
by law are summarized in Table 1. These are the periods within which mothers can take
advantage of a guaranteed workplace. One sees that, for instance, from 1979 to 1986, the
leave was extended by four months, from a total of six months to ten months. By the end

of 1991, protected leave was granted for three years and has since been constant.

[Table 1]

The coverage of public-provided childcare is very low in Germany. In 1986, the average
number of slots for children aged 0-3 years was 10 slots per 1000 children. In 1994, this

number had increased to 17 slots per 1000 children (source: German Statistical Office).

4For comparison, in the USA, the Family and Medical Leave Act was introduced in 1993. For more details

see Waldfogel (1998a).
This also applies to non-working mothers since 1986. Benefits are paid at a low flat rate and independent

of pay.



Although the overall provision is very low, there are substantial differences across regions,
with some regions providing childcare for about 10 per cent of the children aged up to three

years.

4 The data

We extract a sample from the regional file of the TAB employment sample (IABS)® for West
Germany for the period 1975-1997.” The IABS is a 1 per cent random sample drawn from the
event history data file of the social security insurance scheme and the employment statistics,
collected by the German Federal Bureau of Labour. The fact that the data were collected for
administrative purposes is an obvious advantage and makes the data particularly reliable.
The IABS contains all workers in West Germany who have had at least one employment spell
that is covered by the social security insurance scheme. As a result, all dependent employees
in the private sector are included; i.e., about 80 per cent of the total employment in West
Germany. Not included are civil servants, self-employed, unpaid family workers and people

who are not eligible for benefits from the social security system.®

Individual records in the IABS are organized in spells with the calendar date of the
start and end. A spell is reported for every change related to the employment and non-
employment status. An individual record may therefore contain multiple spells within a
year. An employment spell is defined as the period the employee holds a particular position
in a particular firm. If the employee changes position within the firm or changes firm, the
employment spell ends and a new spell starts. For each spell, characteristics of the job, firm,
occupation and the average daily wage over the spell are reported. Moreover, the firm has to
report this information by 1 January each year. If the employee is still employed in the same
job at the beginning of the year, a new employment spell starts. This leads to individual

records with at least one spell per year, if employed, and no employment spell exceeding 1

STABS is an abbreviation for the Institut fiir Arbeitsmarkt und Berufsforschung Sample.
"We use only wages from the period 1980-1995.
8For more details, see Bender et al. (1996).



year.

We generate the variable actual experience by accumulating days of work per year for
each individual. To identify interruptions due to maternity/parental leave, we make use
of the fact that, technically, every birth leads to a period of not working for the mother.
Hence, this is the minimum interruption period reported by the employer and is registered.’
Interruptions are reported when the employee holds an employment contract with a firm
but does not work and, hence, does not receive wages. These non-working periods can be
distinguished in the data relating to unemployment. Unemployment is reported in cases
where unemployment insurance or unemployment assistance is received. Every status that
is not in either of these categories leads to a gap in the individual’s record, and will be

counted in this study as not working.
The data sample

From the TABS, we generate a sample of female workers aged 20-39 whose post-schooling
work history is observed from the beginning and who are full-time employed.!® A well-known
result in the literature on the family gap is that part of the gap is explained by the fact that
women with children work fewer hours than women without children. By focusing on full-

time workers, we minimize the impact of hours of work, which is not included in the IABS.!

We distinguish between three education groups: unskilled workers, skilled workers and

9More generally, interruptions may be reported if a worker is absent for a longer period because of health
problems, for example. We assume that this does not apply in a significant number of cases for childbearing-
age women. The TABS does contain some information on number of children. However, the quality of the
variable is very poor for women, and this has been admitted by the data producer. Hence, we cannot include

this variable.
0Hence, we exclude those who do not start work in a job covered by the social security system after

education, and are never in full-time work. Furthermore, we exclude those who start working after education
and drop out to non-work or part-time work years before having a child. We expect these to be workers
with very low wages or high household wealth. They do not help to explain typical labour market behaviour

and, hence, would not add to our analyses.
HPyll-time is defined as 35 hours per week in the IABS. We keep records of full-time workers until their

first part-time job in our sample.



graduates. Unskilled workers are defined as those with nine or 10 years of compulsory
schooling'? and having no additional training at all, or having a shorter education that is less
than two years of vocational training or college. Skilled workers are defined as those who have
undertaken vocational training within the German dual-system apprenticeship programme
and have had 10 years of schooling (intermediate schooling degree). This is a vocational
training programme that combines school and work-based educational programmes. This
has been the main route into the labour market in Germany, particularly since the 1970s;
6070 per cent of all workers fall into this category. Graduates are those with 12 or 13 years
of schooling and who achieved a technical college degree (3—4 years) or a university degree
(4-6 years). In order to generate complete work histories, we assume that graduates are not

older than 23 years in 1975, and everybody else is not older than 16 years in 1975.

We split the sample of women into two groups: women with a child, i.e., those for
which we observe an interruption associated with childbirth in the data (mother sample);
and childless women for which we do not observe an interruption during their labour career
(non-mother sample). Specifically, we focus on women who give birth to their first child after
labour market entry in our sample period. For these women, we include wage spells before
and after the first birth, but observations after the second birth, if observed, are eliminated.
Hence, we exclude effects of second and later births. We restrict the sample of non-mothers

further such that we only include women who are still childless by age 35.13

Wages in the TABS are highly reliable given that they are checked by both data collectors
and employees. They are topcoded, as is the case with most administrative data. However,
wages in our sample are virtually unaffected by the topcoding; for graduates, we find that
only 4.5 per cent of wages are topcoded. For unskilled and skilled, only 0.2 per cent of the

wages are topcoded.

In our analyses, the main variables are the log of wages, and the work history variables,

12Unfortunately, we cannot distinguish in the data whether individuals graduate after nine or 10 years of

schooling from the Hauptschule or Realschule.
13We acknowledge that some of these women may have children later than 35.
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work experience, and the interruption due to birth of the first child. In fact, we count the
total length of the interruption and include parental leave and extended non-working periods
related to the birth of the first child. This increases the variation in our interruption variable
compared with the parental leave duration stated by law. For a complete list of the variables,

see Appendix Al.

As a supplement to these data, we also use survey data from the German Socio Economic
Panel (GSOEP). These data are used to investigate the issues about working hours and bonus
payments. The GSOEP is a household-based survey data set collected since 1984. We use
17 waves from 1984 until 2001 for West Germany. Panel members aged 16 years or older
are asked demographic questions relating to the interview year and a series of labour market
questions relating to the previous year. The specific information we use is that respondents
give information on income components received in each month of employment, and hours
of work distinguished into actual hours of work and official hours of work. To construct a
sample as similar as possible to the IABS sample, we select women aged 20-39 who were
living in the former West Germany and who have been employed full time. In order to
maximize numbers of observations, we used the panel until 2001, instead of cutting off in
1995, and used all individual records instead of constructing complete work histories as in
the TABS. This gives us a sample of 1845 women and 7285 observations in total. Using the
number of children variable in the GSOEP, we can distinguish childless women and women
with children. These data are not without shortcomings. First, the number of observations
is much smaller and, second, these data are believed to contain more measurement errors

because the data are collected from a survey.

5 Descriptive statistics

To highlight the wage effects around first birth, we show in Figure 1 for our sample of mothers
mean wages sorted according to the date of birth. Means are presented separately for each

education group. The vertical line represents the year in which maternity leave is taken:
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the negative numbers on the x-axis refer to the number of years before the first birth and
the positive numbers on the x-axis refer to the number of years after the first birth. As the
graph clearly shows, there are strong wage effects around the first birth. First, we observe
a dip in wages before birth for unskilled workers and graduates.!* Second, wages fall more
dramatically on return to work after birth, but then seem to recover. Third, although general
patterns are similar, slopes in experience before birth as well as the wage drop on return to
work differ. More precisely, the mean drop, as reported in table A2.1 in appendix A2, is
highest for the skilled, 25 per cent, and lowest for the unskilled, 9 per cent. Although these
decreases appear very high, they are confirmed by looking at nominal wages, and would be

around one-third higher if returns to part-time work were included.

[Figure 1]

Panel A in Table 2 shows summary statistics on the careers for our samples of mothers,
the main sample'® The table shows that unskilled women have their first child around age
24, whereas the age is 25 for skilled and 29 for graduates. Unskilled and skilled women have
4-5 years of experience before the interruption, and graduates have a little less, around 3.75
years. The average duration of the interruption measured by the total time out of work is

around one year for skilled and unskilled mothers and a little lower for graduate mothers.

The data reveal patterns of mobility that are consistent with the incentives set by the
parental leave scheme. We measure firm and occupational mobility. Generally, firm mobility
is around 13-19 per cent. Just before birth is goes down to 5-6 per cent. Furthermore, we find
high firm stability by after-before birth comparison. 80 per cent return to the same firm after
birth, which holds across all education groups. One should note that since all women are
covered by the national maternity leave scheme, in the following regression analyses we do

need to consider non-random selection in and out of firms that offer maternity leave schemes,

A similar dip is found prior to interruptions because of displacement (Jacobson et al. (1993)) and

training (Ashenfelter (1978)).
15The distribution of education groups shows that graduates are under-represented. The reason for this

is that civil servants are not included in the sample.
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as is the case in the USA and the UK.'® We also find great stability of occupational careers.
This is less surprising for skilled workers in Germany whose qualifications are closely related
to occupational careers. Note that our measure of mobility excludes switches to part-time

work.

[Table 2]

5.1 Return to work

From the numbers of individuals reported in table 2 we see that not all women return to
full-time work after giving birth. Figure 2 shows in more detail the average probabilies of
returning to full-time work for our sample. We distinguish between a return to full-time
employment after an interruption connected with childbirth of less than one year, within
two years after the birth and within three years. The probability of returning within three
years after the birth was about 70 per cent in the beginning of the 1980s and had declined
to about 50 per cent at the beginning of the 1990s. Until the mid-1980s, more than half of
the women who did return, did so within the first year after the birth and only very few
returned between the second and the third years of the interruption. The graph also shows
kinks at the points in time when the major reforms of the maternity leave system in 1986
and 1991 took action. These reforms were associated with a decrease in the probability
of a woman returning to full-time employment within three years, and an extension in the

average duration of the interruption.

[Figure 2]

We also compare characteristics of women who do not return to the labour force within
three years with those who return to part-time and those who return to full-time work in
Table 3. All summary statistics refer to the last spell before the interruption. We find that

unskilled women are more likely to return to full-time work than skilled and graduates. For

16See Hashimoto, Percy, Schoellner, and Weinberg (2004).
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all education groups, around 20 per cent do not return at all within three years. Across all
education groups, those who do not return are a negatively selected group. They have less
experience and had lower wages compared with those who return to either part- or full-time
work. More surprisingly, descriptives show that those who return to full-time work earned
lower wages prior to the birth, are younger and have less experience than women who return

to part-time work. This pattern applies to all education groups.

[Table 3]

5.2 Reduction in working hours

Since we can only compare daily wages in the IABS data, the drop in wages around the
first birth may be partly due to a reduction in overtime. Unfortunately, we do not have
access to information about the actual number of working hours in the TABS sample, and
so it is difficult to tell exactly how much a reduction in hours contributes to the loss. As
a robustness check of our results, we exploit alternative data sources, which can provide
information about the actual working hours. In the survey data set, both the official and
the actual working hours are stated for 1995.!7 We select a sample of women aged 20-39
who all report that they work full time (the official working hours are at least 35 hours per
week). Then, we compare the actual working hours of those who have children with those
without children. On average, the sample without children work 40.1 hours per week,!®
whereas those with children work 39.1 hours per week.'® Although women without children
work one hour more per week, this can only explain a decrease of 2.5 per cent in daily wages.
This suggests that only a small part of the wage loss is due to a reduction in working hours.

Similar evidence is found using the GSOEP data. From the GSOEP data, we selected a

1"The survey data were collected by the IAB, Niirnberg and distributed by the Central Archive Unit in
Cologne (Zentralarchiv): Erwerbswiinsche und Erwerbsverhalten von Frauen in Ost und Westdeutschland,

1995 (in English: Desired Work and Working Behaviour of Women in East and West Germany in 1995).
18This number is the average number of working hours based on 480 childless women.
19This number is the average number of working hours based on 332 women with children.
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sample of women aged 20-39, for whom the birth of their first child is within the sample
period. Furthermore, we limit the sample to women who report that their official working
hours are above 35 hours both before and after the birth. The advantage of the GSOEP is
that we can follow the same women; this means that we can also investigate whether the dip
in wages prior to the interruption is due to a reduction in hours (caused by the pregnancy).
Table 4 provides the actual and official working hours for those women one and two years
prior to the birth and the first year after they return to work. The table shows no changes
in actual working hours around the first birth among full-time workers, which indicates that

the wage movement around the first birth is not driven by changes in working hours.

[Table 4]

5.3 Bonus payment

To shed more light on the driving forces of the wage movement around first birth, we de-
compose labour income. In Germany, it is common that part of labour income is paid in
different bonus schemes (e.g., “13th month” payments, Christmas payments, holiday pay-
ments). Hence, by not working the whole year, workers may forgo part of these bonuses.
We use the GSOEP sample because the IABS does not contain such detailed information.
The GSOEP data allow us to decompose labour income into regular salary and bonus pay-
ments.?’ We focus on women who have been employed full time for the whole year and, for
these women, we find that bonus payments amount to about 4 per cent of the total labour

income.

[Table 5]

Table 5 shows the labour income for women with and without children. From the table,

it can be seen that women with children earn about 10 per cent less than women without

20We cannot decompose wages into regular salary and bonus payments; therefore, we use annual labour

income.
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children. However, from the table, we can also see that the decrease in labour income is
not equally distributed between regular salary and bonus payment. The regular salary is
about 9 per cent lower for women with infants, but their bonus payments are 25 per cent
lower. For women with older children, the differences between bonus payments and regular
payments is even more pronounced.?’ The figures in the table indicate that part of the drop
in wages around the first birth is due to a substantial decrease in bonus payments. However,

this cannot explain the entire drop in wages.

A third explanation for the drop may be that women may work during evenings, nights
and weekends before they have children, whereas, after giving birth, women concentrate
their working hours during daytime and weekdays. Since work during evenings, nights and
weekends normally pays a higher wage, this change in working behaviour will lead to a drop

in wages for women before and after childbirth.

6 The econometric framework

In this section, we specify an econometric framework to estimate short- and long-run wage
effects of labour market behaviour around the first birth. The wage model is based on the
human capital model (see Becker (1964) and Mincer (1974)), but we allow the model to
be more flexible in several aspects. First, the functional form allows that the return from
experience and the impact on mobility can vary over different life phases: before first birth,
in relation to the return decision, and after first birth. This extends the approaches by
Mincer and Polachek (1974), Lundberg et al. (2000) and Stratton (1995). Second, like
Jacobson et al. (1993) who model wages for workers around displacement, we allowed wages
to decline just before and after the interruption. Third, we allow effects to vary across
education groups. Anderson et al. (2002) has documented differences with respect to the

direct child penalty across education groups, which captures heterogeneity in the human

21For women with children aged two years or older, the regular salary is about 7 per cent lower than

childless women, and the bonus payments are 30 per cent lower.
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capital accumulation and the depreciation process. Finally, we take into account unobserved
heterogeneity, as well as non-random selection of the decision to return to work after the first
birth. In the empirical analyses, we estimate the wage model in first differences to address
individual specific time invariant effects, and we employ a three-step estimator to control for

non-random return to work after birth and endogeneity of the duration of the leave variable.

Assume that a woman 7 gives birth at the end of time period tand is working in period
t < P22 Furthermore, let ¢! be the period she returns to full-time work after birth, where
(tF < t#). For simplicity, once she is back in work she stays working in periods t > t2. Let
w;; denote the wage of a woman ¢ in period ¢t. Wage payments are observed for every period

t, except for the periods between ¢! and t# since leave is unpaid.

We specify wage equations where coefficients are allowed to vary across the three phases:
the pre-birth phase (¢ < t'), the return to work phase (¢t = %) and the after birth phase

(t > ). The wage equations in levels for each phase are as follows.

Inw; = Xup" + i +eg t< tfg (1)
Inwy = XurB" + (Xi — Xur) B+ 0ma + (; +7;) +ea t =1t (2)

Inwy = XprB" + (Xya — Xyr) 8"+ (Xip — XitA)ﬁA 4+ 0mi + (p; + ;) e t> tz'A(3)

The first equation states the wage profile before first birth. Wages are determined by a
vector of observed controls, X; e.g., experience. The second equation specifies wages in the
return phase; i.e., the first period after the woman returns to work after maternity leave.
In addition to wage effects caused by the controls in X, we allow for a potential wage loss
through leave, through depreciation of human capital, where ¢ is the rate of depreciation.
To model this, we include the duration of the interruption connected with birth, m. The
third equation states the wage profile after the first birth. Since we model wages only until

the second birth, wages are again determined by observed controls in X and the duration

22We assume that the timing of fertility is exogenously given. We acknowledge that this is a strong
assumption, but finding a valid instrument for timing of fertility is difficult (see Ellwood et al (2004) for a

nice discussion of instruments for fertility).
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of leave. Additionally, in all equations, we include an individual specific effect that is time
invariant, and a disturbance term ¢ with mean zero and constant variance. The individual
effect p; captures general unobserved ability or preferences for work, which may be correlated

with some of the included controls in X.

In extension, we consider that the unobserved individual effect can change after birth
and the change may differ across mothers. To capture the change in the individual specific
effect, a second individual effect v, is added after birth. One can motivate this extension by
considering that, for example, among highly motivated career-orientated women, some may
become less motivated whereas others are almost unaffected. Furthermore, it is likely that
those who become less motivated after birth are also those who do not return to full-time
work after maternity leave. This leads to the next issue, namely, that we only observe the
last two equations if a woman returns to work after birth, and the decision to return is likely
to be non-random. Furthermore, this makes the duration of leave endogenous since this is a
censored variable for those not returning. Estimating equations (2) and (3) without taking
account of the selection problem will yield biased estimates of the coefficients for the controls

during the return phase.

Before continuing, we show that the standard approach, where the model is estimated
in first difference, does not take this problem into account. Let s;; be an indicator, such that
s;y = 1 if the woman ¢ returns to work after an interruption at the time ¢ connected with

childbirth. The model in first differences is given by:

Aln Wi — AXZ'tBP + AEit t S tf) (4)
A In Wi = AXitﬁI + 5mit + Yi + Agit t = t?, Sit — 1 (5)
Aln Wit = AXitﬁA + Agit t> t?, Sit — 1, (6)

where Alnwya = Inwya — Inwyr, AXya = Xja — Xyr.

Hence, the individual fixed effects cancel out in the first and the last equation, but -,

remains in the second equation.

To deal with non-random selection of returning to work after maternity leave and the
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endogeneity of the duration of leave, we need to complete the model by adding two equations:

one equation describing the return to work after maternity leave (selection equation) and
one equation of the endogenous variable. The two equations are given by:

my = ZaT+ v Sip =1 (7)

Sit = 1{Zitp+v3it}7 (8)

where Z is a set of instruments. The instruments we are using exploit changes in the rules

of maternity leave, regional variation of the availability of childcare and regional variation

in unemployment rates. The crucial assumptions of the model are:

a) E(Aey|AXy) =0 t<tF

b) E(Agit‘AXih Sit — 1) = O t > t?
c) (Aeja,7;, U2ir, v3i) is independent of Z;; and has mean of zero
d

) V34t ~~ N(07 1)
)

€ E(%|U3it) = Q3.

Assumptions a) and b) state that the change in the controls is an exogenous variable, both
before and after giving birth. These assumptions imply that changes in experience are exoge-
nous variables, which means we ignore labour supply effects other than those connected with
childbirth. This means, for example, that we assume that unemployment is not correlated
with the time varying shock, ;;.2* Assumption a) seems a little problematic given that young
childless women have a very high participation rate. Additionally, the level of unemployment
in our sample is low. Moreover, conditional on the fact that a woman returns to work after
birth (the non-random selection effect that we model), a woman may again decide in every
period after birth whether to work or not; the latter may again induce non-random selection,
which we neglect. However, notice that we can allow experience to be correlated with the
individual specific effect (as preferences for work). Assumption c) states that Z; is a valid
set of instruments. This assumption will be discussed in detail below. Assumption d) is the

usual distributional assumption that implies that the selection equation is a probit model.

23Variation in the change in experience could be caused by unemployment.
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The last assumption allows that the individual effect may have an impact on whether the
woman returns to full-time work or not. If, for example, ¢ is positive, it can be interpreted

as those who are most likely to return are also those who have high productivity after birth.
Choice of instruments

We use three sets of exclusion restrictions for identification. First, we exploit changes
in the legislation of maternity leave. During our observation period, the protected period
has been extended a number of times. As shown in the previous section, these changes are
correlated with the probability of mothers deciding to return to full-time work. In order to
use the policy reform as an instrument, we need to verify that this reform did not affect
the wages of mothers. The critical point is whether firms, as a response to the increased
labour costs through the extension of parental leave, lowered wages of mothers. Since firm
are constraint by existing contracts, firms may have illegally paid mothers less when they
returned after maternity leave. However, very few cases of mothers going to court are
known to us for Germany. Furthermore, the overall gender wage gap did not increase during
this period. The instrumental variable we define is the duration of the protected period
the woman is entitled to, which depends on the year and month she gives birth. To use
this instrument efficiently, we have transformed the variable into five dummy variables and
control for child care availability. Hence, we argue that the choice of the duration of leave
depends on legislation changes given the availability of childcare. Second, we use regional
and time variation of the availability of childcare. The instrumental variable we define is
the number of slots for children aged up to three years per 100 children in that age group.
Third, we use the local unemployment rate, which has also been used as an instrument
for labour supply (for an overview, see Neumark and Korenman (1994)). However, in this
particular context, we expect a high local unemployment rate to have a positive impact on
the probability of returning to work within the protection period, because then the job in

the firm is guaranteed.
Estimation procedure

We apply a three-step estimation procedure to the wage model in first differences. First,
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we estimate a probit model (equation (8)) for the decision to return to full-time work after
first birth. Here, we use all women observed during the pre-birth phase until entry into
leave. As regressors, we include all instrumental variables plus the exogenous variables
from the pre-birth phase. On the basis of these estimates the inverse Mills ratio (5\1 =
AN Zip)) is calculated. Second, we estimate an auxiliary reduced form equation for the
endogenous variable duration of leave, where we also include the predicted inverse Mills
ratio. The regressors are the same as in step one otherwise. This is an approach adopted
from Wooldridge (2002, pp. 567-568). Third, the predicted residuals from this regression
are then added to the main equation, which includes controls for the three phases. It is
estimated by OLS, which gives the TSLS estimator and is generally consistent, given that
the exclusion restrictions are valid. To examine the validity of the instruments, we perform

a test for weak instruments and a Sargan test for over-identification.

In the empirical implementation, we also allow effects to vary during the three years

prior to birth.2* More particularly, we estimate the following regression:

Alnwy = of (LcprAzy) + ab (L<r Al)
+ay (1ip_geparr) + af (1ip_prfirm change;,) + of (14p_g<pcppoccup. change;,)
+61(1,_pamyy) + 65(1,_yafirm change;,) + 6%(1,_a0ccup. change;,)
01 (LispaAzir) + By (Lispa Aa)
+¢, (firm change;,) + (5(occup. change;,) + year dummies + industry dummies

+7vili=a + JANCHS

where x;; is labour market experience. The variables firm change;; and occup. change;; are
indicator functions for a change of firm or occupation between ¢ and ¢ — 1.25 These variables
are included in order to capture the effect of mobility. The parameter of the models are: «
parameters refer to the pre-birth phase, J parameters to the return phase, § parameters to

the after birth phase, and finally, ( parameters are for general controls. We have also tried

24 Different specifications have been tried, but the main results hold.
25 Exact definitions of the variables are given in Appendix Table Al.1.
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a non-linear term in the duration of interruption but the results were almost unchanged.?®
This specification is estimated on the sample of mothers, where we define mothers who do
not return to full-time work within three years after giving birth as non-returners. The more

parsimonious model is estimated by OLS for the non-mother sample.

7 Estimation results

7.1 Estimation for mothers

The estimation results of the probit model (see Table 6) show that, even when labour market
characteristics are held constant, the result shown in Figure 2 remains; that is, the probability
of returning to full-time work decreases with the expansion of the parental leave policy.
Moreover, the coefficient of the regional unemployment rate is positive and significant for all
education groups. This result is consistent with the hypothesis that, in periods with high
unemployment, mothers are more likely to return (within the protection period) in order
to keep their job, whereas, with low unemployment, the option to return to the job is less
valuable. The variable measuring the availability of childcare is only significant and positive
for skilled women. A joint test for the explanatory power of the instruments shows that the
instruments are highly significant in all cases. In Table 7, we present the estimation results of
the duration of interruption connected with the birth.?” The test for weak instruments clearly

shows that the instruments do explain the variation in the duration of the interruption.

[Table 6]

[Table 7]

26We have tried using dummy variables and a polynomium instead of including the duration as a linear
function. Furthermore, we have also tried to include a dummy for childbirth and the duration of the

interruption.

2TThe result in this estimation is not easy to interpret since the estimated inverse Mills ratio is included.
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In Table 8, the IV estimation results for the three-phase wage model are presented, using
the estimated inverse Mills ratio based on the results from Table 6 and including the residual
from the auxiliary regression in Table 7. Statistical tests confirm the significance of the
inverse Mills ratio®® and we can reject the exogeneity hypothesis of the duration variable.?
Results document negative selection into full-time work, as found earlier in the descriptives,
see Table 3. If we ignore the selection and estimate our model by first differences losses
are still as high as 821 per cent for a one-year interruption (see Table A2.2 in Appendix
A2), whereas, if we account for selection and the endogeneity of the duration variable,
these numbers fall to 0-7 per cent.®* Negative selection in our model implies that those
mothers who discover negative changes in their unobserved individual characteristics (like
productivity or preferences for work) after birth are also more likely to return to full time
work.>! A possible explanation for these somehow surprising findings is that mothers with

high productivity after birth go into part time work.

[Table 8]

A comparison of the indirect effects of the first child shows large differences between
the education groups. Most compelling effects of children are found for skilled mothers,
the largest education group. Here, we find negative effects due to mobility even prior to
birth. Changing occupation three years prior to birth has a negative effect of about 0.4

per cent; whereas, changing occupations, in general, has a positive impact on wages.’> An

28Both Waldfogel (1998a) and Datta Gupta and Smith (2002) perform an analysis where sample selection
into work is taken into account. They do not find that the results change. Stratton (1995) finds that
the depreciation rate even increases when she controls for sample selection. However, these studies do not
explicitly focus on the return decision after childbirth and use data for countries (USA and Denmark) with

a higher labour force participation of mothers.
29The robust Sargan test for over-identification is not rejected for any of the education groups.
30The remaining estimates show little change when we correct for selection back to work.
31Changes in unobserved characteristics are modelled in our econometric framework as v; (see section 6).

Assumption e) implies that the coefficient of the inverse Mills ratio,¢, relates to the correlation between the

error term in the selection equation,vs;:, and 7.
32The effect is calculated as the general effect from changing occupation 1.8 — 2.2 = —0.4.
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explanation for this could be that, prior to birth, women choose jobs that pay less but instead
offer a family friendly work environment. We find a very small “unexplained dip” at 0.5 per
cent three years prior to birth.?®> A relatively strong effect of children for skilled mothers is
associated with the interruption connected with childbirth. Here, we find that wages decrease
by almost 7 per cent for one year of interruption. Compared with previous international
studies, the rate of depreciation is very high for skilled German mothers. Furthermore,
we find an indirect effect of children for skilled mothers through a decreasing return from
experience after birth. Before birth, the return from increasing the level of experience from
three to four years is 6.4 per cent, but the equivalent number after birth is 5.6 per cent.*
Our estimates of the return due to experience are in line with what others have found.?

This means that there is no rebound effect; in fact, it is the opposite.3¢

For unskilled mothers, a wage loss related to first child arises if their change of firms
is connected with birth; wages seem to decrease 7 per cent, although the estimate is not
significant. Similar results were found for the USA (see Waldfogel (1998a)) and for Canada
(see Phipps, Burton and Lethbridge (2001)). This suggests that staying with the same
employer may act as a type of insurance against income loss of unskilled mothers, but it
does not have the same impact for skilled or graduate mothers. We also find that the return
from experience falls after giving birth. The return from increasing the level of experience
from three to four years is 6.1 per cent before birth and only 2.6 after birth. Therefore,
the family gap for unskilled mothers does not arise immediately but increases over the years

after the first birth.
33 Lundberg and Rose (2000), Waldfogel (1998a) and Ellwood et al. (2004) have also examined if there is

a dip prior to birth. Neither of the these studies found a significant effect.
34For this sample, the average level of experience for all education groups is between 2 and 3.3 years.
35For comparison, Dustmann and Meghir (2002) find that the return from experience for young male

Germans with a completed apprenticeship starts from about 7 per cent and drops to 1.5 per cent within four

years.
36These effects however do not take account of the fact that some women may have a second birth after

the end of the observation window which is another source of non-random sample selection.
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The graduate mothers do not experience a wage loss related to birth;*" there is no loss
in connection with childbirth, and if anything, the return from experience increases after
birth. This result is somehow surprising, since one would expect a higher depreciation of
human capital for this group. It is in line, however, with Anderson et al. (2002), who found

almost no family gap associated with one child for college graduates in the USA.?

7.2 Estimations for non-mothers

In order to evaluate differences between mothers and non-mothers wage, we present a com-
parison between the two groups. Descriptives presented in Panel B Table 2 reveal that the
entry wages for non-mothers are much higher than for women who will later have children;
unskilled non-mothers earn on average 20 per cent more than women who have children
later. For skilled workers, the difference is 25 per cent and for graduates 19 per cent. Hence,
mothers and non-mothers even with the same formal education are different from the be-
ginning of careers. Similar evidence for unobserved heterogeneity was as well shown for the

USA in Lundberg and Rose (2000), who find however smaller differences at 9 per cent.

We estimate the same wage equation as for mothers, with the exception that all the
variables relating to child birth are omitted. The estimation results from first difference
estimation in Table 9 show that the return from experience is positive and decreases with the
level of experience. The return from experience for unskilled non-mothers is lower than the
return for unskilled mothers before they give birth but is higher than their return after they
return to work. For skilled women, non-mothers always have lower return from experience,

whereas the opposite is the case for graduates.?® Another difference between non-mothers

3TNone of the variables associated with childbirth are significant (neither from a statistical nor from an

economic point of view).
38 Anderson et al. (2002) found that a considerable family gap was associated with having two or more

children for female college graduates in the USA; however, it could be entirely explained by the interruption

connected with childbirth.
39We tested whether experience profiles are significantly different. The F-test statistics are as follows: for

unskilled 12.9, for skilled 781.3 and graduates 28.7. For the skilled differences are weakly significant.
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and mothers is that the gain from changing firms is smaller for the non-mothers. Hence, the
comparison of entry wages and wage growth suggests that non-mothers have a very different

wage process than do mothers before they have children.

[Table 9]

8 Concluding remarks

In this paper we have applied a flexible wage regression framework to analyse the sources of
family gap. We use rich longitudinal data on women in West Germany for the mid 1970s to
the late 1990s. Our empirical analyses extends the standard approaches in four directions.
First, the model allows for more heterogeneity than previous studies. Differences between
mothers and other women as well as differences across education groups are incorporated.
Second, we model the indirect effects of children through the impact of an interruption
connected with birth, mobility and return to experience such that the impact can vary
across different phases around birth. Third, we explicitly control for the non-randomness in
the decision to return to full-time work after birth and the endogeneity of the duration of
leave in connection with childbirth. Finally, to identify the effect of the interruption, we use
a policy reform of the parental leave system, availability of childcare and local unemployment

rates as instruments.

Our study has shown several sources of family gap. Generally, we document that the
sources of family gap vary across education groups and phases around birth. We show robust
evidence that skilled women experience substantial wage loss directly through the duration
of leave, which however is an unimportant source for the unskilled and the graduates. For
the unskilled and the skilled, the family gap increases over time becauses women change
after birth to jobs with lower returns to experience. Only graduates seem to catch up in
terms of wages after birth. Additional sources of family gap are differences between mothers
and non-mothers. While we do not model the fertility descision and hence cannot estimate

directly the overall family gap, we have shown that entry wages and wage processes are very
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different for these two groups. Finally, we show that the non-random selection process back
to work after birth is complex and can increase family gap further. We find that raw losses
look very large in our sample, and this is because those who return to full-time work have
relatively less favourable labour market characteristics. As a novel aspect of sources of family
gap, negative selection in our framework implies that these mothers must also experience

negative changes in their unobserved individual specific characteristics.

Our results also allow us to draw conclusions regarding the design and evaluation of
parental leave policies. Our analysis sheds light on two aspects of the mechanisms of parental
leave policies: The first aspect is the guarantee that workers can return to the same firm
within a certain period after the birth. Our empirical analysis shows that while overall firm
mobility is positively related to wages, firm mobility in connection with childbirth is not.
This indicates that the job guarantee is one way to fight family gap. A second, and critical,
aspect of such policies is for how long the guarantee to return to the previous firm is granted.
We show that losses associated with the duration of leave can be extremely large and on
average not the most productive workers stay in the labour market. While our study only
allows partial statements, not including e.g. effects through tax systems and dynamic labour
supply, it suggests that long parental leave may have detrimental effects directly on labour

market attachment and indirectly on wages.
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A Appendix

A.1 Data appendix

A.1.1: List of variables

Variable Name Definition Construction
TABS sample/Main variables

Wage Daily wage Income during a spell
(max. 1 year) divided by
number of days of work
(incl. weekends)

Age Age Year minus year of birth

Education Education level at entry Constructed from BILD

Education group

Firm change

Occupation changes

Experience

Unemployment

Parental leave interrup-

tion

Other interruptions

Duration of interruption

Total time out of work

into work
Unskilled/low  skilled,

skilled, graduates mea-
sured at entry into
work

1=firm stayer, O=mover

1=occupation stayer,
O=occupation mover

Years of full-time work
experience

(Days of  unemploy-
ment) /365

Days of parental leave in-
terruption/365

(Gaps in  individual
records) /365

Sum of parental leave in-
terruption and other in-

terruptions
Total non-work time

variable

Skilled=with 450 days
of apprenticeship,
graduates=tech. col-
lege /university

Changes in number of

firm variable
Changes in three-digit

occupation variable

(Code 0-117)
Accumulated length of

spells (day/month /year)
in employment

Accumulated length of
spells (day/month/year)

in unemployment
Accumulated length of
spells (day/month/year)
in interruption
Summarize residual
group of non-work

> =(days of unemploy-
ment + days of parental

leave interruption 4+
days of gaps in the
record)/365)
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Variable Name Definition Construction

IABS sample/Main variables

Industries 13 aggregated industry WZWG variable
sectors distinguished
(1: agriculture, garden-
ing, energy, mining; 2:
Natural products and
goods production;  3:
investment goods pro-
duction; 4: Consumer
goods production;  5:
Nutrition; 6: Construc-
tion; 7: Building trade;
8: Trade; 9: Transport
and communication; 10:
Mainly industry’s ser-
vices; 11: Mainly private
household’s services; 12:
Society related services;
13: Social security; 99:
missing.

GSOEP 1984-2001

Regular salary Annual regular salary 12*(monthly regular salary)

Bonus payments Annual bonus payment 13th and 14th month
salary, Christmas and
vacation bonus, profit
share, premium, other

_ _ bonuses
Total labour income Total labour income Regular income + bonus

payments
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A.2 Tables

Table A2.1: Descriptive statistics on the mean wage loss in percentages
(standard errors are reported in parentheses)

All Firm stayer

Firm and
occupation stayer

Unskilled /Low skilled

Full-time, Real Loss 9.7 8.8 9.0
(.010)  (.011) (.011)

Full- and Part-time, Real Loss 16.3 13.2 13.3
(.009)  (.009) (.01)

Full-time, Nominal Loss 7.4 7.1 7.3
(.01) (.011) (.011)

Skilled

Full-time, Real Loss 24.3 25.0 25.2
(.007)  (.008) (.008 )

Full- and Part-time, Real Loss 33.7 31.5 31.3
(.005) (.006 ) (.006 )

Full-time, Nominal Loss 21.9 23.3 23.5
(.007 ) (.008) (.008 )

Graduates

Full-time, Real Loss 16.9 18.2 18.4
(.028)  (.03) (.03)

Full- and Part-time, Real Loss 25.3 24.0 23.8
(.02) (.022) (.022)

Full-time, Nominal Loss 14.9 16.8 17.0
(.028 ) (.03) (.03)

Notes: Data Source: TABS sample of young women.

The loss is calculated as

the mean of the difference between the log (real wage) in the last spell before the
first interruption and the first spell after the interruption. Standard errors are in

parentheses.
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Table A2.2: First difference estimation results of the three-phase model

Unskilled Skilled Graduates
Controls before first birth
AExperience .081*  (.006) .095* (.003)  .0322* (.010)
AExperience? -.004*  (.003) -.006* (.001) -.002* (.001)

Firm change within 3 years .001 (.014) -.009 (.005)  .0001  (.029)
before mat. leave

Occupation change within 3 .033 (.016) -.022*  (.008) -.011 (.044)
years before mat. leave

Within 3 years before -.012*  (.003) -.011*  (.001) -.013* (.006)
mat. leave (DIP)

Controls in connection with first birth

Duration of interruption -.082*  (.004) -.212*  (.007) -.123* (.026)

Firm change* (mat. leave) -.067  (.042) -.028 (.020) -.012  (.091)

Occ. change™(mat.leave) -.010  (.043) -.017 (.027)  .044 (.104)
Controls after first birth

AExperience .010 (.008) .012 (.006) -.062* (.023)

AExperience? -.001*  (.004) -.003* (.0001) -.001  (.001)
General controls

Firm change .066*  (.008) .090* (.003) .085*  (.020)

Occupation change .005 (.010) .014 (.005)  .025 (.035)

AYear dummies Yes Yes Yes

Alndustry dummies Yes Yes Yes

Number of observation 30,368 107,072 5,970

Number of individuals 4,145 13,922 868

R-squared 0.073 0.112 0.312

Notes: TABS 1981-1995, sample of full-time working women with first birth in 1981-1992
Numbers in parentheses are robust standard errors accounting for heteroskedasticity

and serial correlation.

* significant at the 5 per cent level.

34



B Tables and figures

Table 1: German maternity /parental leave policy, 1968—-2001

Children Months of leave Additional Months of entitle-
born reserved to the months of leave ment to mater-
since... mother (mater- (parental leave) nity /parental

nity leave) leave benefitsx
..1968 2 0 0
..1979 2 4 6
..1986 2 8 10
..1.1.1987 2 10 12
..1.7.1989 2 13 15
..1.7.1990 2 16 18
..1.1.1992 2 34 18
..1.1.1993 2 34 24
..1994 2 34 24
..1996 2 34 24
..1.1. 2001 2 34 24

Notes: Periods are counted from the birth of the child. Maternity leave is reserved
to the mother, although parental leave can be taken by the father as well since 1986.
x Benefits are means tested from 6th month onwards.
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Table 3: Comparison between women who return within 3 years and

those who do not return

Log (wage)

before 1st birth before 1st birth

Age

Experience

before 1st birth

No. of observations

(%)

Not return
Return to full-time
Return to part-time

Not return
Return to full-time
Return to part-time

Not return
Return to full-time
Return to part-time

Unskilled/Low skilled

4.371 (.020)
4.431 (.008)
4.566 (.020)

Skilled

4.555 (.009)
4.583 (.004)
4.710 (.008)

Graduates

4.952 (.046)
4.992 (.024)
5.034 (.036)

23.661 (.149)
23.007 (.066)
24.297 (.145)

24.774 (.067)
24.383 (.039)
25.147 (.061)

29.472 (.387)
29.028 (.193)
29.231 (.298)

3.828 (.153)
3.902 (.065)
4.965 (.154)

4.413 (.071)
4.348 (.038)
5.016 (.065)

3.016 (.308)
3.637 (.153)
3.374 (.261)

620 (19.2)
2162 (67.1)
437 (13.5)

2228 (22.6)
5617 (56.9)
2012 (20.4)

91 (19.4)
282 (60.2)
95 (20.2)

Notes: Data Source: TABS sample of young women. Excluded are individuals not
returning within 3 years and starting leave after 1992. The total number of women
working in full-time work before interruption is 19,293. We remove from those, 5257
who start leave after 1992 and 492 who do not return within 3 years.
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Table 4: Impact of children on working hours for full-time working women
Children in the household
Two years prior One year prior One year after

to the birth to the birth the birth
Official working hours 39.14 39.03 39.25
Actual working hours 42.75 42.43 42.93
No. observations 77 7 7

Notes: Data source: Sample of 20-39 year old women from German Socio Economic
Panel, own calculations.

Table 5: Labour income for full-time working women

Children in the household
No children Infants (0-1 years old) Children (above 2)

Regular Salary (in 1995 DM) 57,833 52,503 54,094
Bonus Payment (in 1995 DM) 2,622 1,981 1,795
Total Labour income (in 1995 DM) 60,454 54,481 55,889
Bonus ratio (in percentages) 4.9 3.9 3.4
No. observations 819 71 690

Notes: Data source: Sample of 20-39 year old women from German Socio Economic
Panel, own calculations.
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Table 6: Selection equation: return or not return to work after birth decision’

Unskilled Skilled Graduates
Controls before first birth
AExperience -504*  (.025) -.460*  (.012) -.345*  (.053)
AExperience? .003 (.0018) .003* (.001)  0.003  (.000)
Firm change within 3 years -.227  (.051)  -.127  (.023)  -.090 (.094)
before mat. leave
Occupation change within 3 -.057  (.056) .051 (.029) -.208  (0.094)
years before mat. leave
Within 3 years before -.041*  (.019) -0.068* (.009) -.120*  (.041)
mat. leave (DIP)
Instruments
Protected leave in months (period)®”
Leave=10 (1986) -567  (.037) -455*  (.021) -0.349* (.124)
Leave=12 (1987-6/1989) -.699*  (.026) -.562*  (.014) -0.699* (.070)
Leave=15 (7/1989-6/1990) -798*  (.031) -.622*  (.017) -.620*  (.081)
Leave=18 (7/1990-12/1991) -768*  (.032) -.609*  (.017) -0.631* (.083)
Leave=36 ( >1991) -1.111*  (.024) —1.00*  (.013) -1.056* (.064)
No. of slots per 100 children -0.002  (0.005) 0.011*  (0.002) -0.008 (0.008)
Local unemployment rate 0.019*  (0.003) 0.012*  (0.001) 0.027* (0.005)
Number of observation 30,515 110,565 5,970
Pseudo R-squared 0.110 0.079 0.076
LR test for weak instrument: X%?) 2,447 6807 403
p-value 0.000 0.000 0.000

Notes: TABS 1981-1995. Sample of women with their first birth in 1981-1992.
* The binary variable is 1 if the women return to full-time employment within 3 years

after giving birth.

“Dummy variable for protected parental leave period. Reference is before 1986.
% Number of slots of formal childcare per 100 children aged 0-3 in the region.
Numbers in parentheses are standard errors.

* Significant at the 5 per cent level.
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Table 7: First stage auxiliary regression results: duration of maternity leave’

Unskilled Skilled Graduates
Controls before first birth
AExperience -097  (.026) -.134*  (.012) -.095*  (.047)
AExperience? 007 (.002) .011*  (.001) .008*  (.004)
Firm change within 3 years -.013 (.051) -.014 (.021) .037 (.078)
before mat. leave
Occupation change within 3 -.027  (.055) -.020 (.027) -.079  (.010)
years before mat. leave
Within 3 years before _146*  (019)  -0.151*  (.008) -.122*  (.035)
mat. leave (DIP)
Inverse Mills ratio 3.605*  (0.055) 2.773*  (.021) 2.284* (.081)
Instruments
Protected leave in months (period)”
Leave=10 (1986) ~003*  (.034) -.147*  (.017)  -0.079" (.093)
Leave=12 (1987-6/1989) 252 (.022)  -325¢  (.013)  -.252¢  (.051)
Leave=15 ( 7/1989-6/1990)  -.373*  (.029) -.460*  (.015) -0.364* (.062)
Leave=18 ( 7/1990-12/1991) -.433*  (.030) -524*  (.015) -0.410* (.064)
Leave=36 ( >1991) _664*  (.022)  -760°  (.011) -.682*  (.046)
No. of slots per 100 children® -0.008 (0.004) -0.001  (0.002) 0.003  (0.006)
Local unemployment rate -0.007* (0.024) -0.007* (0.001) -0.013* (0.005)
Number of observation 30,515 110,565 5,970
R-squared 0.181 0.214 0.188
F—test for weak instruments® 143 750 42
p-value 0.000 0.000 0.000

Notes: TABS 1981-1995. Sample of women with first birth in 1981-1992.

“The duration variable is truncated at 4 years.

“Dummy variable for protected parental leave period. Reference is before 1986.
@ Number of slots of formal childcare per 100 children aged 0-3 in the region.
“ The test is F distributed with 7 and no obs-8 degrees of freedom.

Numbers in parentheses are standard errors.

* Significant at the 5 per cent level.
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Table 8: IV estimation results of the three-phase model in first differences

Unskilled Skilled Graduates
Controls before first birth
AFExperience .089*  (.005) .105* (.003) .030* (.011)
AExperience? -.004*  (.003) -.005* (.002) -.003* (.001)
Firm change within 3 years -.002  (.014) -.012*  (.005) .011  (.029)
before mat. leave
Occupation change within 3 .031 (.017) -.022*  (.008) -.028  (.046)
years before mat. leave
Within 3 years before -.011  (.003) -.005*  (.001) -.002 (.006)

mat. leave (DIP)

Controls in connection with first birth

Duration of interruption .010 (.019) -.068*  (.010) -.028 (.041)

Firm change* (mat. leave) -.070  (.044) .004 (.021) -.003 (.104)

Occ. change*(mat.leave) -.007  (.046) -.030 (.027) .043  (.112)
Controls after first birth

AExperience .036*  (.002) .080* (.007) .022  (.025)

AExperience? -.001*  (.004) -.003* (.000) -.001 (.001)
General controls

Firm change .066*  (.009) .087* (.004) .088* (.021)

Occupation change .005 (.010) .018* (.005) .025  (.036)

Inverse Mills ratio -.370  (.054) -.446* (.025) -.318* (.095)

Residual from duration -.003  (.009) 0.022* (.004) .061* (0.019

AYear dummies Yes Yes Yes

Alndustry dummies Yes Yes Yes

Number of observations 28,857 103,582 5,680

Number of individuals 3,989 13,568 823

R-squared 0.284 0.263 0.305

Sargan test statistic’ x4 2.92 6.16 1.43

p-value 0.57 0.19 0.84

Notes: TABS 1981-1995, sample of full-time working women with first birth in 1981-1992.

¢ We report the heteroskedasticity robust Sargan test statistic.

Numbers in parentheses are robust standard errors accounting for heteroskedasticity

and serial correlation.

* Significant at the 5 per cent level.
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Table 9: First difference estimates of the three-phase model

Unskilled Skilled Graduates
Controls
AExperience .059*  (.007) .038*  (.007) .040* (.010)
AExperience? -.001*  (.000) -.001* (.000) -.001* (.000)
Firm change .039*  (.008) .049*  (.005) .027* (.013)
Occupation change .000 (.010) -.004  (.007) .020  (.018)
AYear dummies Yes Yes Yes
Alndustry dummies Yes Yes Yes
Number of observations 10,347 19,637 3,954
Number of individuals 936 1,584 425
R-squared 0.183 0.138 0.143

Notes: TABS 1981-1995. The sample of women without birth and working full time
Numbers in parentheses are robust standard errors accounting for
heteroskedasticity and serial correlation.

* Significant at the 5 per cent level.
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Figure 1: The wage movements around first birth
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Figure 2: The probability of returning to full-time work after first childbirth
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