
Fitzenberger, Bernd; Steffes, Susanne; Strittmatter, Anthony

Conference Paper

Individual Performance and Employment Behavior after
Maternity Leave: Evidence based on Company Data

Beiträge zur Jahrestagung des Vereins für Socialpolitik 2010: Ökonomie der Familie - Session:
Female Labor Supply, No. F6-V3

Provided in Cooperation with:
Verein für Socialpolitik / German Economic Association

Suggested Citation: Fitzenberger, Bernd; Steffes, Susanne; Strittmatter, Anthony (2010) : Individual
Performance and Employment Behavior after Maternity Leave: Evidence based on Company Data,
Beiträge zur Jahrestagung des Vereins für Socialpolitik 2010: Ökonomie der Familie - Session:
Female Labor Supply, No. F6-V3, Verein für Socialpolitik, Frankfurt a. M.

This Version is available at:
https://hdl.handle.net/10419/37241

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/37241
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


Individual Performance and Employment

Behavior After Maternity Leave:
Evidence based on Company Data

Bernd Fitzenberger (Albert-Ludwigs University Freiburg)

Susanne Steffes (ZEW Mannheim)

Anthony Strittmatter (Albert-Ludwigs University Freiburg)

Preliminary Version, please do not quote!

Abstract: We analyze maternity leave durations, transition probabilities within a com-

peting risks model and exit probabilities after maternity leave. Our sample exists of 1200

first-time mothers working in a large German company. With personnel data we observe

employment histories with specific information about for instance working time and wage

developments. We estimate cumulative incidence functions in order to analyze the probabil-

ities to move into different exit states. Results show that women get their first baby when

they reach the peak of their career. Less than 50 percent of all first-time mothers return to

the employer within the first four years after birth. The probability to return is higher for

better performing mothers who have a higher attachment to the company. These women

also exhibit lower exit probabilities afterwards. These findings show that human resource

strategies to reintegrate young mothers after birth are not optimal and further analyzes have

to be done.
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1 Introduction

The reintegration process of first-time mothers during and after maternity leave is one of

the main challenges for human resource management in firms. Due to increasing female

employment rates - especially of high qualified women - and skill shortages in many economic

areas it is more and more important for firms to reintegrate female employees shortly after

the birth of a child. The more a firm has invested into the firm-specific human capital of

a woman the more it suffers from loosing this knowledge due to childbirth. The success

of reintegrating mothers after childbirth depends highly on the support for the work-life-

balance of it’s employees. Several studies stress the negative impact of work-life conflicts

respectively the positive impact of work-life facilitation on individual behavior and firm

performance.1 Steenbergen and Ellemers (2009) for instance find that work-family conflicts

reduce individual productivity and lead to increasing health problems. Firms react differently

on these challenges, some offer direct work-life-balance measures, others try to implement

a company culture that leads to higher commitment of the workforce. In some firms work-

life-balance depends on the direct leader-employee relationship. Major et al. (2008) find all

these supportive instruments to have a significant impact on work interferences with family.

In contrast, Ngo et al. (2009) state that the positive correlation of family friendly work

practices on the firm performance and employee turnover rate is only driven by the positive

impact of the overall firm climate. A similar result is found in Taylor et al. (2009) where

formal work-family policies have no significant impact on work-life conflicts or facilitation.

For employees - besides the family life - the work life changes dramatically with the

birth of a child, especially when it is the first child. Even women with a high attachment to

the labor market may change their preferences and claim for work-life-balance measures. For

example, time constraints due to child-care needs lead to lower flexibility at the workplace.

In Germany only 13.6 percent of all children younger than three years have the possibility to

visit formal daycare institutions (Federal Youth Survey 2006).2 Although, fathers are also

allowed to take long maternity leave breaks their participation in maternity leave is still very

low. Additionally, 38.6 percent of women work part-time whereas only 8.2 percent of working

men are in part-time jobs (OECD 2008). Hence, young mothers who participate in the labor

market are in need of flexible working arrangements and good child-care availabilities but

1Most of the studies are not able to solve the causality problem, hence results should be interpreted as
correlations instead of actual causal effects.

2For more information on German daycare provision see Mühler (2008).
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they also want to have the same career chances as their childless colleagues.

Both mothers and firms are interested in a good integration process after birth. Whether

and how this process works is analyzed quantitatively in this paper. The main question is

whether an employer is able to reintegrate those women who performed well before birth.

We analyze maternity leave durations, the transition probabilities after a break and the

exit probabilities after returning to the current employer. With multivariate estimations the

determinants of returning to or leaving the company are analyzed with a special focus on

pre-birth performance. The underlying hypothesis is that a good pre-birth match affects the

return probability positively and the exit probability negatively.

In Germany the female participation rate has been increasing in recent decades but

with 64.3 percent (OECD 2008) it is still low in international comparison. Fitzenberger

and Wunderlich (2004) argue that the increase in female participation rates is mainly due

to demographic effects and increasing part-time employment after childbirth. For German

mothers Geyer and Steiner (2007) as well as Sommerfeld (2009) find a huge reduction in

labor supply directly after childbirth which is never catched up in the following employment

history. One reason is the generous maternity leave duration that was extended between 1986

and 1992 from six months to three years. Schönberg and Ludsteck (2007) as well as Ondrich

et al. (1999) show that each increase in the job protection period led to a delay in the actual

return of young mothers to their workplace. Hence, for German employers and employees

the duration of the maternity leave break is important for the reintegration process. For

instance, our data show that 12 percent of all first-time mothers leave the company directly

after maternity leave. Schönberg and Ludsteck (2007) show that many women who return to

their pre-birth employer exactly when the job protection period expires, leave the company

1 or 2 months later.3 This leads to the assumption that longer maternity leave periods

encumber the reintegration process and thus increase the exit probability after the return to

the employer. The long availability of job protection leads to another phenomenon namely a

relatively high percentage of second births within the first employment break. In our sample

more than 40 percent of all women get a second child before they leave the first maternity

leave spell. From an economic perspective this is a huge number since employment breaks

are even longer than three years for these women. The direct transition from one maternity

leave spell to another maternity leave spell should thus be taken into account when analyzing

employment behavior after the birth of a child.

3Whether the exit is forced by the women or the employer cannot be observed in the data.
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For a better understanding of the return choices of women after birth, it is important

to know something about the fertility decision of the observed mothers. On the one hand,

women anticipate huge career drops after the birth of a child and thus act rational investing

less in their pre-birth career or bringing forward the birth decision. On the other hand, they

could anticipate to have no career prospects once they are mothers and hence delay the birth

of the first child.4 However, from the view of the employer it makes a difference if a woman

gets a baby when she is at the beginning of her career or already on a higher level of her

career path. In the first case investments in firm-specific human capital are still low and

thus sunk costs from maternity leave break and from the possibility that she finally leaves

the company are low, too. In the second case these costs are high and the company is more

interested to keep this woman. This raises the question at which point in their career women

working in the observed company decide to get the first child. In order to answer this, we

compare pre-birth careers of first-time mothers with careers of comparable non-mothers in

a first step.

We use personnel data of a large German company acting in the finance sector. The

company is a good example because it offers a wide range of direct and indirect work-life-

balance measures like for instance a newsletter for parents in maternity leave or advice and

support for the search of daycare. Due to high wages and other popular HR practices the

firm is seen as an attractive workplace and quit rates are relatively low (the female turnover

rate is on average around 5 per cent). This leads to the assumption that the reintegration

process in this company works well. The advantage of using one-company data is that human

resource policies are the same for all women, i.e. results are not biased through employer

heterogeneity (see Ichniowski and Shaw 2010 and Bartel et al. 2004). Furthermore, besides

information about age, qualification, wage groups and tenure we are able to define very

precise information about working times during and after maternity leave, hierarchies as

well as promotions before birth.

The remainder of the paper is as follows: In the next section we derive hypotheses that

we want to analyze in the empirical part. In section 3 the German institutional settings

are introduced and section 4 discusses the data and gives first statistical summaries. The

econometric approach is described in section 5 and empirical results are discussed in section

6 followed by the conclusions.

4Actually, it is often assumed that career oriented women exhibit lower fertility rates and thus selectivity
should be taken into account in empirical research.
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2 Hypotheses

A common instrument to facilitate work-life-balance is part-time work. One has to distin-

guish between part-time work during maternity leave and thereafter. German legislation

allows parents to work part-time while they are on maternity leave in order to give an in-

centive for an early return. On the other hand, part-time work is often seen as a negative

signal, because these women are only working for financial reasons and have low motivation

to perform well. Besides wage cutoffs due to employment breaks, part-time work can also

lead to long lasting wage penalties (Connolly and Gregory 2009). Many women do not want

to work fulltime even if they could, as Booth and van Ours (2009,2010) find for the Nether-

lands and for Australia. However, especially in Germany, where the availability of daycare

for children is limited, fulltime jobs are often simply not eligible for mothers. Davey et al.

(2005) finds for a sample of British nurseries, that a lot of part-time working women are

highly committed to their employer, hence part-time work must not necessarily be a signal

for a lower labor market attachment.

In our specific sample, around 30 percent of the mothers make use of the opportunity

to work part-time during maternity leave. If a mother works part-time during maternity

leave this does not imply that she remains in a part-time employment after her maternity

leave period has expired and vice versa. We argue that part-time during maternity leave

rather shows a positive sign towards high labor force attachment. Accordingly, we derive

the hypothesis

H1: working part-time while in maternity leave has a positive impact on the reintegra-

tion process.

In the introduction we already discussed the relevance of the timing of first birth with

regard to the career. Two aspects are important in this context. First, the impact of the

career orientation on the mother’s post-birth behavior. We assume that a higher career

orientation leads to better pre-birth performance and to a better reintegration process after

birth, i.e. shorter maternity leave durations and higher return probabilities as well as lower

exit probabilities after the return. Second, the attachment of a woman to the employer is

important for the integration process. If both, the employer and the employee build a good

match individual performance as well as career prospects are high and the exit probability

is low. We assume that a high match quality leads to a better reintegration process.5 We

5How we measure career orientation and match quality is described in section 4.
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thus derive hypothesis

H2: a high attachment to the employer has a positive impact on the reintegration

process.

In the meantime it is a stylized fact that employment breaks due to the birth of a

child lead to wage and career penalties (for German evidence see Beblo et al. 2006, Kunze

and Ejrnaes 2004 and Schönberg and Ludsteck 2007; for international evidence see Herr

2007, Davies and Pierre 2005, Datta Gupta and Smith 2001, Budig and England 2001 and

Waldfogel 1998). For instance, according to Kunze and Ejrnaes (2004) one year of maternity

leave leads to a wage cut of 12% for a medium skilled woman in West Germany. Beblo

et al. (2006) find that West-German mothers who return to full-time employment after a

maternity leave break, face a wage cut of around 18%. On the one hand, the higher the

pre-birth wage income the higher are opportunity costs for employment breaks which lead

to hypothesis

H3a: high pre-birth wages lead to shorter maternity leave durations and higher return

probabilities.

On the other hand, women with low pre-birth wages could be in need of financial

resources and thus we derive hypothesis

H3b: low pre-birth wages lead to shorter maternity leave durations and higher return

probabilities.

After maternity leave mothers get lower wages due to human capital depreciation. A

higher amount of human capital leads to a higher depreciation of human capital during

employment breaks. Additionally, high educated mothers face anyway higher wage losses

during maternity leave, as argued above. Both factors lead to hypothesis

H4: the higher the education, the shorter the duration of maternity leave.

On the other hand, low education can be associated with low wage which leads to a

shorter duration of maternity leave according to hypothesis 3b. This wage effect is coun-

teracted with a longer maternity leave duration due to less depreciation of human capital

compared to high educated individuals. Which effect dominates is unclear.

Human capital cannot only be generated through time and money spent for education.

Human capital can also be generated through tenure. More tenure leads to higher wages,
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which leads to shorter periods of maternity leave according to hypothesis 3a. The oppor-

tunity cost of not working are higher, due to higher income loss and higher human capital

depreciation during maternity leave. The same holds for age, because there is a relation

between age and tenure. Additionally, Lauer and Weber (2003) suggest that labor market

oriented women delay the birth of their first child. Therefore, old age and long tenure at the

birth of the first child could indicate high job attachment. This kind of women will return

faster to the labor market after childbirth, according to the findings of Djurdjevic (2005) in

her analysis with Swiss data. This leads to hypothesis

H5a: mothers with long tenure and old age, will make a short maternity break.

Human capital depreciation during employment breaks could also be very harmful for

young mothers with short tenure. They would have to discount the loss in income over the

rest of their entire lifetime. Therefore, a woman could decide to provide labor, even though

her reservation wage is higher then her market wage. In such a case, the expected loss of

discounted future earnings would be higher than the gap between the reservation and the

market wage. Due to her earlier return, the mother will receive a dynamic rent as it is

included in learning-by-doing models. These kind of models change the nature of optimal

labor supply decisions, according to Blundell and MaCurdy (1998). Our final hypothesis

states

H5b: the duration of maternity leave will be short for mothers with short tenure and

young age.

3 Institutional settings

German maternity institutions are relatively generous compared with other countries. For

instance, it is possible to take maternity leave for up to three years which is one of the longest

leave periods in western countries. In the economic literature it is often discussed that this

long period is one of the reasons for the low labor market participation of German mothers (as

an example see Ondrich et al. 1999). In order to give incentives for shorter real maternity

leave breaks, in 2007 the German government introduced the so called parenting benefit

(Elterngeld). It allows parents to receive 67 percent of their pre-birth net labor income (at
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maximum 1,800 Euro per month) for up to 14 months.6 Because our observation period

covers the time period before parenting benefit was introduced we give a short overview

about the institutions which existed during this period.

In general German maternity institutions are twofold. First, job protection during

maternity leave break guarantees the mother to return to the pre-birth employer after the

break. Second, financial benefits are paid as a compensation for child care efforts and

financial penalties due to maternity leave breaks. Additionally, there are two different laws

regulating when mothers have to or are allowed to take maternity leave breaks. The first is

the ”Maternity Protection Law” (Mutterschutzgesetz) which allows women to take a break

from employment six weeks before and eight weeks after birth in order to protect her and

the baby’s life.7 During this period the mother receives her full net labor income which is

financed partly by the employer and partly by the health insurance.

The second is the ”Parental Leave Law” (Elternzeitgesetz) which regulates the ma-

ternity leave job protection period and financial compensation during this period.8 Job

protection guarantees the parents to return to a comparable job which must not be the old

workplace. Parents are allowed to take the job protection period until their child has reached

its third birthday. Additionally, twelve months can be delayed until the child reaches the

age of eight. According to the ”Parental Leave Law”, maternity benefits are paid if the

parent on leave does not work more than the allowed amount of hours, lives in the same

household and cares predominantly by itself for the child. Before 2001 a parent on maternity

leave was allowed to work 19 hours a week at maximum. In January 2001 this upper bound

was extended to 30 hours. Until January 2007 the parent on leave had the choice between

receiving 300 Euro per month during the first 24 months or 450 Euro per month during

the first 12 months. This maternity benefit was means-tested, i.e. it was paid to families

with an annual net income less than 30,000 Euro in two-parent households and 23,000 Euro

in single-parent households. Six months after birth these boundaries decreased to 16,500

(13,500) Euro plus 3,140 Euro for each additional child. Additional to maternity benefits

families receive a monthly child allowance for dependent children of nowadays 184 Euro for

the first and second child, 190 Euro for the third child and 215 Euro for the fourth and

6The income basis is the average of the last 12 months before birth. If only one parent takes maternity leave
parenting benefit is paid for 12 months and if each parent takes at least 2 months maternity leave parenting
benefit is paid for 14 months.

7The post-birth break is obligatory whereas for the pre-birth period a women can apply for an exemption. In
the case of giving birth to twins the after-birth period is extended to twelve weeks.

8Parents can partition maternity leave as they want. Since after-birth maternity protection is accumulated,
the maximum leave period for fathers is three years minus maternity protection after birth.
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all other children. Instead of the child allowance families can choose a tax exemption for

dependent children which is more attractive for high income families.

According to a special company agreement parents working in the observed company

are allowed to extend maternity leave up to 3.5 years and in some cases even up to 4 years.

This agreement is valid since the beginning of the nineties and as it can be seen from the

data it is used widely by company’s mothers.

4 Data

We use personnel processing data from a large German company operating in the service

sector. The observation period is June 2000 until March 2008. The data contains employ-

ment information of 13,744 individuals from whom we observe a 100 percent sample of 6,744

mothers who went at least once into maternity leave during the observation period and a

random sample of 7,000 women who did not go into maternity leave during their employ-

ment between 2000 and 2008. The data set is provided in different files containing general

information (master data), wage information, information about education, about working

time and the birthday of the children.

The master data contains reports that are drawn from input data which personnel staff

give into the system when something referring to the employee or the position the employee

holds has changed. It involves information about the current employment category of the

employee, the event why the input took place and two variables indicating the reason for

the event. Additionally, the master data provides the birthday and whether the employee

has a corporate title. Information about the occupation, the burden center and the position

are also available, but are not used in this analysis. For every report the date when the

input took place is known thus, employment histories can be derived from the data. The

observation period begins in 2000 but for every woman the beginning of the employment

relationship is documented.

The exact birthday of a child born during employment at the company is provided in a

separate data file. It contains the birthday of 9,854 children. On average around 800 children

are born per year. Unfortunately, there is no information about the exact birthday of the

children before 2000. For those children the first day of the respective month is always used

as the birthday. We observe one or more births from 6,018 mothers. Since the data include
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6,744 mothers who were in maternity leave during the observation period information about

births of 726 mothers are missing. Table 1 gives an overview of the number of children born

per mother during her employment in the company. Over 90% of all mothers do not give

birth to more than 2 children during the observation period.

After the different data files were put together we identify employment histories of

13,689 individuals with the help of 241,322 observations. Thereof, we observe 5,723 ma-

ternity leave periods which start after June 2000. We keep only women who have a regu-

lar employment before maternity leave, i.e. we drop apprentices, student apprentices and

women with temporary contracts. For the empirical analysis all maternity leave periods

which started after July 2004 were dropped, because otherwise the results would be biased

due to right censoring (women who did not return from maternity leave until March 2008

are censored). Furthermore, we only analyze first births during employment in the company.

Finally, we end up with 1,509 maternity leave spells. Summary statistics of the observed

individual characteristics and their frequencies according to the exit states are displayed in

table 5 in the appendix. In the following we introduce those characteristics that need a

special description.9

Wages

Since most of the wages paid by the company are negotiated in collective agreements we do

not have information about individual wages but about the wage group an employee belongs

to and the respective experience levels. Wages are determined by nine different collectively

agreed wage groups and four non-collectively agreed wage groups, the latter are wage levels

above the former and are related to the corporate titles. The experience level depends on

tenure and is the second factor that determine the current collectively agreed wages.

The wage information is organized similar to the master data, i.e. when a change takes

place we observe a report at that date. Fortunately this data starts before 2000 thus, for

every woman we are able to observe wage profiles from the beginning of the employment

relationship. As it can be seen from table 2 in the appendix, most observations lie between

agreed wage group 5 and 8. The non-agreed wage groups are filled with less observations

especially the two highest groups. However, we observe enough women in order to get

interesting results for this groups of employees.

9This excludes the variables age and tenure whose summary statistics can be seen in table 5
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For the empirical analysis we created three dummy variables that indicate to which

wage groups the individual belongs. Women belonging to collectively agreed wage groups 1

and 6 are assigned to the lowest wage groups (wage1), those belonging to collectively agreed

wage groups 7 to 9 are allocated to the medium wage groups (wage2) and women who belong

to the four non-collectively agreed wages are attributed to the highest wage groups (wage3).

Thus, most individuals are assigned to the lowest (48%) and about 20% are assigned to the

highest wage groups.

Since we can observe the wage group from the beginning of the employment we generate

two variables that should indicate the attachment as well as the productivity of an employee.

The average promotion since entrance into the company is the difference between the salary

groups at the day of childbirth and at the day of entry into the company over the tenure until

childbirth. This average is scaled into three groups. Mothers who are on average promoted

by one wage group less than every 5 years (prom1). Mothers who are promoted between

every second and every fifth year on average (prom2) and mothers who are promoted more

often than every second year (prom3) on average.

Education

The education file contains three variables which give information about school education,

vocational training, academic studies and further training. The education information is

the only data file which is not provided in a panel setting. The employees are motivated to

record when they reached a new education degree. Thus, the available information should be

the highest degree a person has ever reached. However, it remains unclear when the data is

updated. Unfortunately, information is missing for some employees especially those women

who left the company after maternity leave.10 We imputed missing education information

by calculating a person’s probability to have a certain education degree. For the empirical

analysis we quadruplicate these individuals, allocate to every observation a certain education

degree and weight the observations with the mentioned probabilities.11 As can be seen in

table 3 the education distribution with and without imputed information is similar for the

group of the mothers who are observed in the empirical analysis. Since we are interested in

professional degrees we exclude schooling information from the analysis.

10The education information is available for 10,154 and missing for 3,590 individuals.
11Individuals with available education information get weight=1.
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Individual Performance

We are able to define three different performance measures. Since we can observe the wage

group from the beginning of the employment, we generate a variable that should indicate

the attachment as well as the productivity of an employee. The average promotion since

entrance into the company is the difference between the wage groups at the day of childbirth

and at the day of entry into the company. This average is scaled into three groups. Mothers

who are on average promoted by one wage group less than every 5 years. Mothers who

are promoted between every second and every fifth year on average and mothers who are

promoted more often than every second year on average.

Furthermore, with the help of the data set we can identify employees in a leading

position. We define a leading position as a position with personnel responsibility. Mothers

in a leading position are assumed to have a good career performance. In table 5 it can be

seen that these positions are rare for young women who have the potential to get pregnant.

Finally we are interested in a variable that compares the pre-birth career of a mother

to similar females. Therefore, we condition on all available covariates and estimate the

conditional probability that a mother is in a specific wage group. We repeat this for each

wage group separately. Afterwards, we take the sum of all wage group probabilities which are

lower than the actual wage group. Accordingly, we have the probabilities of already exploited

wage groups or the relative wage position of a mother. If the relative wage position of a

mother is high, many comparable females are in lower wage groups. Hence, the woman has

a good past career performance.

Part-time during maternity leave

Similar to the wage information we have no direct information about working hours but

about the full-time equivalent (FTE). This variable does not only contain information about

whether a woman is working part-time, but indicates the actual time spent on work. Zero

means that the person is not working at all (e.g. during maternity leave) and one means

that the person is working full-time.

As mentioned in the previous section the German maternity leave legislation allows

women to work part-time during maternity leave. In our sample about 30 percent of all

first-time mothers make use of this possibility. Unfortunately, we cannot observe wether
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a women works part-time at her current workplace or is temporarily employed at another

workplace. But solely the occurrence of part-time work reduces the depreciation of human

capital due to the employment break and is a strong signal to the employer. For these reasons

we define part-time during maternity leave as one of the various exit states and estimate the

determinants for the probability that a woman chooses this way of reintegration.

5 Econometric Approach

Our empirical analysis analyzes the duration of maternity leave and the transitions to var-

ious exit states. Furthermore, we analyze the stability of employment after return to the

firm and we account for the case that mothers may work part-time during their maternity

leave spell. In the following, we formalize these transitions as the outcome of a two step

competing risks model with multiple exit states. We do not think that we have sufficient

identifying information to estimate the complex competing risks model, i.e. the hazard rates

for the different exit states. Therefore, we resort to estimate the cumulative incidence for

the transitions of interest.

5.1 Competing Risks Model

Our empirical analysis is based on a sample of employees who start a maternity leave spell

after the birth of their first child. We are interested in modelling the following duration

variables

Tm: duration of maternity leave

Team: duration of employment after return to firm and end of maternity leave

and we take account of different exit states. It is possible to work part-time at the firm

during the maternity leave. Thus, we also take account of transitions into this state.

The first transition out of spell of maternity leave without part-time employment may

occur to one of the following four exit states:

1. leave the company (Tml)
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2. next child (Tmc)

3. return to employment after maternity leave (Tme)

4. part-time employment during maternity leave (Tmp)

where T. denotes the respective duration until the transition.

We treat both exits 1 and 2 as absorbing states for which we do not follow mothers

after the exit from their first maternity leave. Even though we could follow the mother after

exit 2 (in contrast to exit 1), we exclude this case from our analysis. This is because of a

small sample size and because the length of second maternity leave spell may extend beyond

the end of our sample period.

For exit state 3, we analyze the possibly right censored duration of employment after

return until the exit to one of the exit states ’leave the company’ and ’next child’.

Exit state 4 is a transient state during the maternity leave spell because it lasts at most

until the maximum length of maternity leave. Mothers can exit to the three states ’leave the

company’, ’next child’, and ’employment after maternity leave’. Analogous to exit state 3,

we also analyze the possibly right censored duration of ’employment after maternity leave’ in

this sequence. We do this both for this sequence and for the sample involving this sequence

and exit state 3 above (i.e. the union of all sequences ending in a return to employment).

The observed duration of maternity leave without part-time work (Tm1) is given by the

duration until the first transition, i.e.

Tml1 = min(Tml, Tmc, Tme, Tmp) .

The observed total duration of maternity leave (Tm) also involves the possible duration

of part-time work during the maternity leave spell. Thus, we have a stage competing risk

model, where

Tml = Tml1 + I(Tmp < min(Tml, Tmc, Tme))min(Tpe, Tpc, Tpl) .

The observed duration of employment after the end of a maternity leave spell – with

or without part-time work during the maternity spell – is given by

13



Team = min(Tec, Tel) .

Overall, our model involves in total three competing risks models with different exit

states. Given the data available, it does not seem feasible to estimate the selection at the

various stages based on credible identifying assumptions. Therefore, we resort to estimate

the cumulative incidence for all exits of interest conditional on the selection of individuals

observed in the data to start a certain spell.

5.2 Cumulative Incidence

For each transition considered above, we have up to four exit states. Let J be the number

of exit states, then the observed duration T in one state is given by T = min(T1, ..., TJ).

The cumulative incidence for exit destination j = 1, ..., J is defined as (see e.g. Arntz et al.,

2007)

Qj(t) = P (Tj ≤ t, Tj < mini 6=jTi) . (1)

Qj(t) is the probability for an observation in the initial sample, i.e. the mothers starting in

the respective state, that an exit to destination j is observed until time t. For t growing,

Qj(t) converges to the total probability of an observed exit to destination j, and the limit is

below one, when transitions to multiple exit states occur.

The cumulative incidence function is identified in the data because it just describe the

distribution of transitions observed in the sample. No further identifying assumptions are

required.

In our empirical analysis, we graphical illustrations of the sample estimates of Qj(t), i.e.

the shares of those who have exited to destination j by time t. We show these nonparametric

estimates both for the entire sample and for different subgroups of interest. Furthermore,

to account for the effects of the mothers’s characteristics, we estimate probit models for

the cumulative incidence function, where Qj(t) is specified as a flexible function of observed

covariates at the beginning of the spell and the time variable t. This way we estimate the

interaction between covariates and time since beginning of the spell.
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6 Empirical Results

6.1 Pre-birth career and fertility decision

In this section we analyze the question whether women get children early in their career or

later on and whether the timing of the fertility decision depends on the career path. The

data allows to compare the pre-birth career paths of first-time mothers with the career paths

of women with similar characteristics (education, tenure, age) but who are still no mother.

We run OLS-regressions with the current wage group as the dependent variable, Dummy

variables for the time before birth (the reference group are women who we do not observe

to get a child) as independent variables. Several other covariates like age, tenure and year

are included in order to control for heterogeneity. Figure 1 shows the effect of getting a

child between four and zero years before birth on the current wage group. Surprisingly, the

curve increases above zero and stays there until half a year before birth. Obviously, those

women who are going to get a baby earn significantly more compared to women in the same

company who are not getting a baby but are comparable with regard to other characteristics.

This could either mean that at the peak of their career women decide to have a family or

women decide to reach a certain career level until they get a first baby.

6.2 Duration of Maternity Leave

Figure 2 shows the employment behavior of first-time mothers working in the company

around their first birth. Point zero on the x-axis displays the birth. The curves on the

left hand side reflect the employment rates before birth and the curves on the right side

reflect the percentage of all women who gave birth to a child and left maternity leave into

one of the cited destination states. In the first graph the curves represent the employment

behavior of women who leave the company directly after maternity leave, give birth to a

second child during the first maternity leave spell or return to the workplace after maternity

leave. Only 47 percent of all first-time mothers return to the workplace, 41 percent give

birth to a second child and 12 percent leave the company directly. The latter group exhibits

remarkably shorter tenure before birth compared with all other women. This is first evidence

for the hypothesis that women with a higher attachment to the company have higher return

probabilities.
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However, according to the patterns of after-birth curves, legal maternity leave possi-

bilities are used to a high extend. After two years only about a third of those mothers who

return to the workplace already left maternity leave and one year later still 40 percent of

this group is in maternity leave. From all women who leave the company finally, more than

50 percent are still in maternity leave after three years.

Next we take a look at women who work part-time during maternity leave and whether

they exhibit shorter maternity leave periods. The second graph shows the employment

behavior for women who work part-time during maternity leave and those who did not

work during maternity leave and moved directly into the next state. Overall, around 30

percent of all first-time mothers worked part-time during maternity leave. Two years after

birth around 20 percent and three years after birth around 60 percent of these women left

maternity leave. 30 percent of all women return to the workplace without working part-time

and it’s maternity leave duration is comparable to all mothers who return.

In order to look whether part-time during maternity leave extends maternity leave

durations the third graph of figure 2 shows the employment behavior of all women who

worked part-time during maternity leave according to their destination states. Overall, 57

percent of these women return to the workplace, 38 percent give birth to another child and

5 percent (only 23 women at all) leave the company directly after maternity leave. The

most interesting group to compare are those women who return to the workplace. The main

question is whether part-time work leads to shorter or longer maternity leave periods. In the

first case it could be used as a probation period for women who are highly attached to the

labor market but are unsure whether work-life-balance is possible with an early return. In

this case part-time during maternity leave could be seen as a good instrument to reintegrate

young mothers. In the second case women show also attachment to the labor market but

they also keep the possibility to work zero hours again and return finally after a long period

of maternity leave. Additionally, there is the possibility that these women work temporarily

in other workplaces but the current one. The results show that two years after birth around

20 percent and three years after birth around 60 percent of women who work part-time

during maternity leave and return to the workplace left maternity leave. This means at the

beginning less women left maternity leave but after three years the fraction is similar to

those women who did not work part-time during maternity leave.

In the multivariate analysis we estimate the probabilities of moving into one of the

destination states and the impact of individual characteristics on these probabilities. Before
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we discuss these results, Figure 3 shows some maternity leave durations in order to get an

insight how certain characteristics have an influence on the employment behavior after birth.

The graphs are similar to those shown in figure 2, but here only the durations of first-time

mothers who return to their workplace after maternity leave is shown.

First of all we look at the durations for different age groups. As expected the group

of women between 30 and 34 is the largest group. It stands out that in the youngest age

group already around 45 percent of all women return after two years and 70 percent after

three years. On the contrary, the percentages of the oldest age group are 21 and 53 percent,

respectively. Obviously, older women take longer maternity leave breaks. With regard to

tenure the group with 6 to 11 years of tenure is the largest. The percentages of all women

who left maternity leave after two (three) years are 69 (40) for the low-tenure group, 66 (32)

for the medium-tenure group and 54 (29) for the long-tenure group. Again, the ”youngest”

(with respect to tenure) exhibit shorter maternity leave periods.

Next we discuss the maternity leave durations for the different education groups.12

The group of women with vocational training is the largest, those without a training degree

and those with an academic degree are relatively less. Whereas women with training and

women with training plus academic degree exhibit similar return rates, women with only

an academic degree seem to return slightly faster and those without professional training

slightly slower. The last characteristic we look at is the wage group where almost one half

of the women are in the lowest wage groups. Surprisingly, we hardly observe differences

between the three groups with regard to their maternity leave durations.

6.3 Transition probabilities for different exit states

The aim of this study is to find out whether women who performed better than their col-

leagues have a higher attachment to the company and thus higher probabilities to return and

lower probabilities to leave the company after maternity leave. With multivariate estimations

we can control for other characteristics and explore the impact of individual performance be-

fore birth. However, since the impact of other characteristics is also interesting table 7 shows

the coefficients for the whole specification excluding the time dummies. We run estimations

for the exit states return directly (without working part-time during maternity leave), leave

directly, next child directly, part-time (during maternity leave), return after part-time, next

12Note that the results are weighted in order to capture the imputation of missing education information.
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birth after part-time. Because the number of observations for leave after part-time is too

low (23 women at all) we do not run this regression. With the available variables we tried

different specifications since some are expected to exhibit multicollinearity. But the exclu-

sion or inclusion of different groups of covariates did not change the single results, thus, we

only show results where we included all available covariates together.

Obviously, some covariates have no significant impact on the transition probabilities

although an impact could clearly be expected. For instance the age has no influence on the

return or leave probabilities for women who did not work part-time during maternity leave.

Older women who work part-time exhibit a lower probability to return after maternity leave

and a higher probability to give birth to the next child while in maternity leave. Since older

women generally are more experienced and have accumulated more human capital their

attachment to the labor market could be higher. Additionally, due to biological reasons

they have an incentive to faster get pregnant again. Thus, first working part-time during

maternity leave to keep attached to the employer and second get the next child very fast

seems to be reasonable for older women. In the graphical analysis we find older women

to take longer maternity leave periods which overall seem to have no impact on the leave

probability.

Women who did not work part-time during maternity leave have lower probabilities to

leave the company when they have longer tenure. This effect is even increasing with tenure.

Since tenure can be seen as a proxy for the quality of the employment match and thus, for

the attachment to the employer this result was expected although it is surprising that tenure

has no significant impact on the other exit states.

According to the highest education degree there is no clear expectation for the tran-

sition probabilities. From human capital theory we assume that higher education leads to

shorter employment breaks and the attachment to the labor market is higher. Whether

education has an impact on the attachment and thus on the transition probabilities is not

analyzed theoretically. For women with vocational training plus university degree who do

not work part-time during maternity leave we find a positive impact of 5.7 percent on the

probability to get pregnant again.13 On contrast, women with vocational training exhibit

a 10 percent lower probability to get pregnant again. Moreover, women with vocational

training who work part-time during maternity leave exhibit lower probabilities to return or

give birth to a next child afterwards.

13The reference group are women without professional training.

18



Next, we discuss the results for the different wage groups. It stands out that there

are no significant differences for the transition probabilities after part-time during maternity

leave. However, the probability to work part-time during maternity leave increases with

the wage group. This could either indicate that high wage earner are needed and thus the

company asks for participation during maternity leave or these women use part-time as

a probation period for later return. Surprisingly women in the highest wage groups also

exhibit a slightly higher probability to leave the company directly. This could be due to

better outside options which we unfortunately cannot observe. However, the coefficient is

relatively low.

The variables we included as proxies for individual performance are expected to have

a positive impact on the return probabilities and a negative impact on the leave probabil-

ity. The reason is the strong attachment to the employer a woman should have when she

performed well. Moreover, the employer should have a big interest to keep these women

and thus, the human resource management should have a special focus on these women. In

fact, our results confirm our expectation but they are not as strong as expected. While the

relative wage position has a significant positive impact on the direct return probability and

a significant negative impact on the leave probability women who have been promoted above

average exhibit no different probabilities compared to the reference group. Moreover, women

with below average promotions exhibit a slightly higher probability of two percentage points

to return directly and a 3.3 percentage points lower probability to work part-time during

maternity leave. Women with a leading position again exhibit a higher probability of around

three percentage points to return directly. These results even change when interaction terms

between time and the other covariates are included in the estimation but the main conclusion

remains the same.14

6.4 Employment durations after the return to the company

In this section we discuss the employment behavior of women after they returned to the

company after maternity leave. The motivation for this analysis are the relatively high

exit rates in the first years after maternity leave compared with overall average exit rates.

Figure 4 shows the survival curves of women who returned to the employer. In the first

graph the survival rates are separated according to the exit states. Around 20 percent of

14These estimation results are not included in the paper but are available on request
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the returned women leave the company within the first years after maternity leave. Recall

that the average female exit rate during the observation period is between 4 and 5 percent.

Obviously, the integration process is not terminated with the return to the company. In

order to know which women exhibit such an unstable after-birth employment we plotted the

survival curves for different characteristics. Women who give birth to another child are now

excluded.

Young women and women with less than 12 years of tenure exhibit higher exit rates

than older and long-tenure women. For both groups the attachment to the employer could be

lower which is a reasonable explanation. Besides the main characteristics we already included

in the previous section, the behavior during maternity leave could also have an influence

on the employment after maternity leave. Thus, we show the survival rates for mothers

separated by their maternity leave durations. Surprisingly, those women who returned very

fast namely within the first two years after birth have similar survival rates as their colleagues

who stayed longer than three years in maternity leave. The best integration works for women

with maternity leave durations between two and three years.

6.5 Exit probability after the return to the company

In table 8 the estimation results for the exit probability after return from maternity leave

are shown. As discussed above the employment behavior during maternity leave is expected

to play an important role. Therefore, we estimated various specifications with information

about maternity leave durations and part-time work as well as part-time duration. The

coefficients of the conventional covariates are robust to the different specifications. The exit

probability decreases with age as already was seen in the graphical analysis. Women with

vocational training and women in high wage groups have higher exit probabilities (in the

latter group particulary those not working part-time as can be seen in the third column).

The individual performance is expected to have a negative impact on the leave proba-

bility which is confirmed by the estimations. The higher the average promotion since entry

into the company the lower is this probability. But particulary the relative wage position has

a notable impact. In the first two specifications the exit probability decreases by around 15

percentage points when the relative wage position increases from zero to one. This amount

even increases to 19 percentage points in the third specification. Having a leading position

has no significant impact.
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As we mentioned before, two additional characteristics are important for these estima-

tions. First, the previous maternity leave duration is expected to have a positive impact on

the exit probability. On the one hand, mothers with long breaks are expected to have a lower

attachment to the employer. On the other hand, the company could be interested in termi-

nating the relationship due to high losses of human capital during the break. Second, women

who worked part-time should exhibit more stable employment afterwards since they already

proved the attachment to the employer and their human capital losses are presumably lower.

We include dummies for the duration of maternity leave as well as dummies for the

duration of part-time work. Additionally, we include interaction terms for the duration of

maternity leave and the occurrence of part-time during maternity leave. Finally, in the last

column we present results for a specification with interactions between a part-time-dummy

and all other covariates.

Obviously, the duration of previous maternity leave has no significant impact on the exit

probability.15 However, women who worked part-time during maternity leave and returned

between the 31th and the 36th month after birth exhibit a decrease in exit probability of

around 10 percentage points compared to women who returned in the first 18th months after

birth (see the first column). Women who worked part-time and returned between the 19th

and the 24th month display a 7 percent shorter exit probability. From the second column it

can be seen that the duration of part-time work is positively related to the exit probability

which is at first hand a counterintuitive result. However, including the duration leads to in

absolute values higher and more significant negative coefficients of the interaction of part-

time occurrence and maternity leave duration. The interpretation is as follows: part-time

work during maternity leave leads to more employment stability afterwards especially for

those who returned at the end of the second or the end of the third year after birth. But the

longer a woman was in part-time (which depends on the whole maternity leave duration) the

higher is the exit probability afterwards. The third column shows that the impact of working

part-time is the same for almost all women. Exceptions are the positive impact of working

part-time and having an academic degree and the negative effect of working part-time and

being in the highest wage group.

15This result remains robust even when the occurrence of part-time is excluded.
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7 Conclusions

In this paper we analyze the employment behavior of young mothers with a special focus

on their individual performance before birth and their attachment to the current employer.

With personnel data from a large company detailed employment histories including mater-

nity leave breaks can be displayed. With cumulative incidence functions we show maternity

leave durations taking competing risks into account and estimate the determinants of various

individual characteristics on the transition probabilities to different exit states. Since em-

ployment is relatively unstable after the return to the workplace, we analyze survival rates

in the first year after maternity leave and estimate the exit probabilities in this period on

individual characteristics.

Our results show that less than half of all first-time mothers return to the workplace

and additionally, 20 percent of these women leave the company in the first year afterwards.

The percentage of mothers who give birth to another child while they are in maternity leave

is with 41 percent relatively high. Around 30 percent of all first-time mothers make use of

the possibility to work part-time during maternity leave. This seem to be a successful way

to return to the labor market especially for younger women. The exit probabilities after the

return are dramatic, particulary for high-wage earners. To work part-time during maternity

leave has also a positive impact on the employment stability afterwards. Probably, it is really

used as a probation period and thus the company should motivate more women choose this

way of reintegration.

As expected, the pre-birth performance measured for instance by the average amount

of promotions since entry and the relative wage position has a positive impact on the return

rate and a negative impact on the exit probability during and after maternity leave. However,

results are not as clear as expected. Against the background of the overall low return rates,

the loss of human capital due to births of children seems to be enormous. As most of

the women get pregnant when they are at the peak of their career the loss is even higher.

This result brings us to the conclusion that the loss of human capital due to childbirth

is dramatic in this company. Unfortunately, there is no available data with which work-life

balance measures could be evaluated quantitatively. Moreover, the lack of information about

the mother’s preferences and private circumstances makes it difficult to identify to which

extend the company is in the position to deal with these problems.
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Appendix

Tables

Table 1: Number of children born per mother during her employment in the company.

Number of Children Frequency Percent
1 2,762 45.90
2 2,752 45.73
3 440 7.31
4 55 0.91
5 6 0.10
6 3 0.05

Total Number of Children 9,854
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Table 3: Frequencies and Percentages of highest education

Frequency Percent Percent (weighted)
Missing 410
No Professional Education 68 6 5
Vocational Training 575 52 53
Academic Degree and Vocational Training 343 31 31
Academic Degree 113 10 11

Table 4: Meta data file (all variables are dummies).

Dependent Variables
Characteristic Variable Description
Duration of year1 Dummy for return from maternity leave within the 1st year
Maternity year2 Dummy for return from maternity leave within the 2nd year
Leave year3 Dummy for return from maternity leave within the 3td year
Exit exit1 Dum. for leaving job 1 year after return from mat. leave

Explanatory Variables
Characteristic Variable Categories Description

age1 Young Age Aged under 30 years
Age Group age2 Medium Age Aged between 30 and 35 years

age3 Old Age Aged over 35 years
tenure1 Short Tenure Tenure under 6 years

Tenure Group tenure2 Medium Tenure Tenure between 6 and 12 years
tenure3 Long Tenure Tenure over 12 years
wage1 Low Wage Group Up to collectively agreed wage group 6

Wage Group wage2 Medium Wage Group Between collectively agreed wage group 7 and 9
prom2 Seldom promotion Less than once every 5 years on average

Promotion prom2 Medium promotion Once between 2 and 5 years on average
prom3 Frequent promotion At least once every 2 years on average
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Table 5: Summary statistics for different characteristics by exit states (percentages are in
parentheses)

Exit States Return Next Child Leave Total
Total 713 (47.2%) 616 (40.8%) 180 (11.9%) 1,876 (100.0%)

Age
Age ≤ 30 157 (22.0%) 84 (13.6%) 60 (33.3%) 301 (19.5%)
30 < Age ≤ 35 347 (48.7%) 293 (47.6%) 77 (43.8%) 717 (47.5%)
Age > 35 209 (29.3%) 239 (38.8%) 43 (23.9%) 491 (32.5%)

Tenure
Tenure ≤ 6 132 (18%) 101 (16%) 60 (33%) 293 (19%)
6 < Tenure ≤ 12 313 (44%) 246 (40%) 72 (40%) 631 (42%)
Tenure > 12 268 (38%) 269 (44%) 48 (27%) 585 (39%)

Education (note that numbers are weighted)
Without professional training 59 (6%) 55 (5%) 22 (3%) 146 (5%)
Vocational Train. 581 (57%) 520 (49%) 434 (58%) 1,525 (54%)
Univ. & Voc. Train. 282 (28%) 350 (33%) 211 (28%) 843 (30%)
Academic Degree 91 (9%) 142 (13%) 77 (10%) 307 (11%)

Wage Group
Low Wage 350 (49%) 250 (41%) 105 (58%) 705 (47%)
Medium Wage 134 (19%) 165 (27%) 38 (21%) 337 (22%)
High Wage 229 (32%) 201 (33%) 37 (21%) 467 (31%)

Average Promotion Since Begin Employment
Seldom Promotion 261 (37%) 198 (32%) 89 (49%) 548 (36%)
Medium Promotion 344 (48%) 305 (50%) 68 (38%) 717 (48%)
Freq. Promotion 108 (15%) 113 (18%) 23 (13%) 244 (16%)

Leading Position
Leading Position No 686 (99%) 601 (98%) 179 (100%) 1,466 (99%)
Leading Position Yes 10 (1%) 10 (2%) 1 (0%) 21 (1%)

Relative Wage Position
Mean 43.7 42.4 35.7 42.2

Table 6: Average yearly exit rate of non-mothers

Period Dropout Rate
2001 - 2007 4.87%
2002 - 2007 4.40%
2003 - 2007 4.81%
2004 - 2007 4.82%
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Table 8: OLS estimations of the exit probability after return from maternity leave (standard
errors are in parentheses)

Variable Leave after return from maternity leave
Age -.054** (.026) -.052* (.027) -.055** (.026)
Age squared .001** (.000) .001* (.000) .001** (.000)
Tenure -.006 (.006) -.006 (.006) -.008 (.007)
Tenure squared .000 (.000) .000 (.000) .000 (.000)
University degree .011 (.027) .014 (.027) -.029 (.036)
Vocational training .034** (.016) .035** (.017) .022 (.023)
University and voca-
tional training

-.023 (.031) -.024 (.032) .008 (.042)

Lowest wage groups -.014 (.017) -.013 (.017) -.009 (.022)
Highest wage groups .061*** (.019) .057*** (.020) .084*** (.032)
Rel. wage position -.151*** (.037) -.154* (.037) -.190*** (.048)
Promotion below aver-
age

.035* (.020) .038* (.021) .040 (.026)

Promotion above aver-
age

-.029* (.017) -.026 (.017) -.044* (.024)

Leading position -.012 (.017) -.010 (.017) -.018 (.023)
Duration ML 19-24
months

-.019 (.038) -.006 (.039) -.038 (.030)

Duration ML 25-30
months

.008 (.043) .022 (.044) -.005 (.033)

Duration ML 31-36
months

.020 (.030) .034 (.030) -.018 (.025)

Duration ML 37-42
months

-.003 (.026) .009 (.027) -.009 (.024)

Duration ML 43-48
months

.051 (.039) .063 (.040) .047 (.035)

PT*ML 19-24 m. -.066* (.036) -.164** (.064)
PT*ML 25-30 m. -.059 (.051) -.154** (.071)
PT*ML 31-36 m. -.099*** (.027) -.212*** (.059)
PT*ML 37-42 m. -.041 (.027) -.134** (.058)
PT*ML 43-48 m. -.052 (.056) -.138** (.076)
Duration PT 7-12 m. .065 (.053) .050 (.162)
Duration PT 13-18 m. .086* (.048) .058 (.160)
Duration PT 19-24 m. .096* (.058) .036 (.156)
Duration PT 25-30 m. .144** (.064) .081 (.168)
Duration PT 31-36 m. .122** (.058) .058 (.163)
Duration PT 37-42 m. .097* (.058) .042 (.153)
Duration PT 43-48 m. .050 (.056) .003 (.161)
PT*Age -.006 (.005)
PT*Tenure .005 (.003)
PT*vocational train-
ing

.016 (.033)

PT*uni .099* (.055)
PT*uni + voc. train. -.083 (.064)
PT*lowest wage gr. -.025 (.030)
PT*highest wage gr. -.065* (.038)
PT*Leading position .021 (.032)
PT*prom. below av. -.021 (.038)
PT*prom. above av. .043 (.033)
PT*rel. wage pos. .121 (.075)
constant -.131*** (.017) -.176*** (.028) -.101*** (.017)
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Figures

Figure 1: Wage difference before birth
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Figure 2: Employment behavior around first birth

by destination states by destination states including part-time

by destination states, only part-time
workers
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Figure 3: Employment behavior of women who return to the company

by Age by Tenure

by Education by Wage groups
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Figure 4: Employment rates after maternity leave by different characteristics.

Total by Age

by Tenure by Duration of Maternity Leave
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