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Abstract

Using new longitudinal datasets that cover the work and family life of women in the
Federal Republic of Germany (FRG) and the German Democratic Republic (GDR), we
analyze women’s employment discontinuities following childbirth. We find that in the
GDR almost all mothers return to work within 18 months after birth. In the FRG, this
proportion is much smaller and at the age when the child starts nursery school or school,
women re-enter the labor market at higher rates. An analysis of the determinants of wo-
men’s labor market transitions after childbirth reveals a strong correlation between
mothers’ employment status prior to birth and their probability of re-entering the labor
market afterwards.

Zusammenfassung

Das vorliegende Papier untersucht die Erwerbsbeteiligung von Müttern nach der Ge-
burt ihres Kindes. Durch die Verwendung von Längsschnittdaten der deutschen Renten-
versicherung, die monatsgenaue Informationen über das Erwerbsleben von Frauen in der
ehemaligen DDR sowie der BRD enthalten, lassen sich Rückschlüsse auf die Bedeutung
institutioneller Rahmenbedingungen für die Arbeitsangebotsentscheidungen von Müt-
tern ziehen. Während in Ostdeutschland nahezu alle Mütter innerhalb von 18 Monaten
nach der Geburt ihres Kindes in den Arbeitsmarkt zurückkehren, ist dieser Anteil in
Westdeutschland deutlich geringer. Überdies weisen westdeutsche Frauen, deren Kind
das Kindergarten- bzw. Schulalter erreicht, eine erhöhte Rückkehrwahrscheinlichkeit
auf. In beiden Teilen Deutschlands zeigt sich zudem eine hohe Korrelation zwischen der
Erwerbspartizipation vor der Geburt und der Wahrscheinlichkeit der Rückkehr in den
Arbeitsmarkt nach der Geburt.
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1. Introduction

During the past few decades, most industrialized countries have experienced
a sharp increase in female labor force participation. In particular, maternal em-
ployment has risen in almost all European countries (Eurostat, 2012). However,
despite the common trend of rising maternal employment rates, their labor mar-
ket participation is still considerably lower than that of childless women. The
incompatibility between child rearing and work in the marketplace is often ad-
vocated as the main reason for the low labor market participation of mothers.
This pattern is consistent with analyses focusing on the temporal pattern of
fertility and female labor force participation, which show a negative cross-
country correlation between these variables (cf. Mishra et al., 2010). In recent
years, however, some Scandinavian countries – notably Sweden – showed both
a high female participation rate and a relatively high fertility rate. Hence, under
certain institutional conditions women do seem to be able to reconcile work
and motherhood. In addition to regulations regarding parental leave and mater-
nity protection, the availability of public daycare likely affects women’s deci-
sions regarding fertility and employment.1

In Germany, which is characterized by both low fertility and comparatively
low labor market attachment of mothers, several policies have been introduced
in recent years to counteract that trend (for an overview, see BMFSFJ, 2011).
However, whereas child benefits and paid parental leave have been increased, a
lack in the supply of public daycare for children up to the age of three still
exists. This paper analyzes women’s labor market transitions after childbirth. It
contributes to the literature by employing a new longitudinal dataset on individ-
uals receiving statutory pension in 2004 or 2005 for the first time. These data
effectively cover the work and family situations of German women over the
second half of the Twentieth Century. In particular, they allow us to separately
analyze the labor market behavior of mothers in the Federal Republic of Ger-
many (FRG) and the German Democratic Republic (GDR). While these wo-
men were born during World War II, i.e., before the division of Germany, they
grew up under a different cultural and institutional framework, which is ex-
pected to be reflected in their labor market behavior.

In the empirical analysis, we first give a comparative overview of mothers’
labor market transitions after childbirth in East and West Germany. Then, we
analyze the determinants affecting a woman’s decision to return to the labor
market after child birth. Section 2 presents the existing evidence for Germany
and other European countries and provides a brief overview of the institutional
background in the former FRG and the former GDR. The data are presented in
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1 Further policies that have been identified to foster the reconciliation of employment
and child-rearing are flexible working time arrangements as well as financial allowances
paid directly to families with children (Population Council, 2006).
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section 3, along with a description of the econometric strategy used in the em-
pirical analysis. Results are discussed in section 4, and section 5 concludes.

2. Empirical Evidence
and Institutional Background

2.1 Existing Literature on Maternal Employment

Numerous studies – including Gustafsson et al. (1996), Rönsen /Sundström
(1996), Dex et al. (1998), Gustafsson et al. (2002), Bratti et al. (2005), Kenjoh
(2005), Geyer /Steiner (2007), and Pronzato (2009) – have analyzed the deter-
minants of women’s labor market participation after childbirth in different Eur-
opean countries. Almost all of these studies provide evidence that women who
were employed before giving birth have the highest probability of returning to
the labor market afterwards. An exception is Gustafsson et al. (2002), who, for
Sweden, do not find any correlation between women’s employment prior to
birth and their duration until entering paid work afterwards. For Germany, Gus-
tafsson et al. (1996), Ondrich et al. (1996), Kreyenfeld /Hank (2000), Gustafs-
son et al. (2002), Büchel /Spieß (2002), Bender et al. (2003), Weber (2004),
and Kenjoh (2005) support the findings of the European studies.

In accordance with neoclassical models of household labor supply (Becker,
1965, 1985), almost all studies indicate that those women with the highest po-
tential earnings and opportunity costs of time, respectively, as measured by
their market-orientated human capital, show the highest transition rates into the
labor market after childbirth. Gustafsson et al. (1996) for Sweden and Gustafs-
son et al. (2002) for the Netherlands, Sweden, and Germany, however, cannot
find any correlation between women’s education and their transition rates into
employment.

Furthermore, women’s employment patterns differ enormously across coun-
tries. Recent empirical research has established some important factors contri-
buting to persistent country differences in female labor market behavior. Apps /
Rees (2004) as well as Adserà (2004) conclude that countries that support wo-
men in combining work and family are able to weaken or even reverse the
negative relation between employment and fertility. This is consistent with the
findings of Gustafsson et al. (1996), Gustafsson et al. (2002), Geyer /Steiner
(2007), Matysiak /Vignoli (2008), Del Boca et al. (2009), and Pronzato (2009),
who provide evidence that differences regarding mothers’ transitions from tak-
ing care of their child to the labor market are due to differences in the countries’
institutional settings (especially regarding parental leave regulations, opportu-
nities of part-time employment and public child care).

We contribute to the existing literature by analyzing mothers’ transitions into
the labor market after childbirth in the GDR and the FRG of the 1960s and
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1970s. Both countries originated from one country and due to the different oc-
cupying powers developed different political systems, tax systems and child
care facilities. These pronounced differences in institutional settings between
the FRG and the GDR, along with differences in social norms and attitudes
toward maternal employment and child care between the two countries, are
likely to be reflected in mothers’ labor market behavior.

2.2 Institutional Framework

The institutional framework in the FRG was designed to facilitate the tradi-
tional gender roles, i.e., women predominantly acted as mothers and house-
wives while men were seen as “breadwinners” (Trappe /Rosenfeld, 2000). Prior
to a large reform of the marriage and family law in 1977, married women were
not allowed to be employed without their husband’s permission. Moreover, the
tax system of “income splitting”2, the coverage of married women by national
health insurance as well as their entitlement to a widow’s pension created little
employment incentives for married women. Returning to work after childbirth
was further hampered by the absence of parental leave regulations, which were
introduced in 1979 for the first time. Before 1979, maternity protection for
mothers only lasted up to eight weeks after childbirth. However, public day
care for children aged up to three years almost did not exist in West Germany,
so that mothers who wished to return soon had to rely on paternal care or care
in social networks. Prior to the German educational reform (“Bildungsreform”)
in the 1970s, childcare for children aged three to six was only provided for
about 30 to 40 percent of all children. Afterwards, the supply of places at nur-
sery schools increased remarkably. In 1996, a constitutional right to a part-time
place at a nursery school was introduced. However, still in the 1990s, only
14 percent of the places at nursery schools in West Germany provided full-time
care (Kreyenfeld, 2001).

Whereas the aim of social policies in the FRG was to allow women to stay
out of the labor force after childbirth, integrating women and mothers into the
labor market was the major public policy goal of the GDR. Low income levels
and the absence of a widow’s pension created incentives for women to stay
employed. In contrast to West Germany, where part-time employment played a
decisive role for women and especially mothers, East German women were
drawn into full-time employment due to a lack of part-time positions (Kreyen-
feld, 2001).
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2 “Income splitting’’ is the legal concept of fusing a married couple into a single eco-
nomic entity for purposes of tax filing status. In a jurisdiction with progressive taxation
and different tax filing statuses for married and for single filers, income splitting pena-
lizes dual earners and benefits single breadwinning couples.
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In the 1960s, the government of the GDR realized that the high labor force
participation of women was associated with a decreasing fertility rate and thus
introduced various family policies targeted at supporting mothers in their work-
life balance (Trappe /Rosenfeld, 2000). One fundamental policy in this context
was the establishment of a comprehensive network of public daycare. At the
beginning of the 1970s, one third of the children aged up to three had access to
full-time daycare. In subsequent years, places at nurseries continued to be ex-
panded considerably, until a provision rate of 80 percent was reached before
reunification. The same applies to the provision rate of places at nursery
schools, which increased from 65 percent in the early 1970s to full coverage in
1989. Additionally, some structural differences between the public child care
system in the FRG and the GDR existed: While public daycare in West Ger-
many was predominantly part-time care, the daycare system in Eastern Ger-
many contained full-time care for all children, flexible opening hours as well as
meals at lunchtime (Kreyenfeld, 2001, 2004; Trappe /Rosenfeld, 2000). A
further policy aiming at integrating female employment and childrearing in the
GDR was the introduction of the “baby year” (Babyjahr) in 1976 which al-
lowed mothers to take one year of paid parental leave after the birth of a second
or third child. In 1986, the “baby year” was extended to also cover first births
(Kreyenfeld, 2001; Trappe /Rosenfeld, 2000).

3. Data and Method

3.1 Data

We use a new longitudinal dataset on individuals receiving statutory pension
in 2004 or 2005 for the first time. These data contain monthly information
about an insurant’s employment history from the first appearance in the statu-
tory pension insurance until retirement. Having information on women’s com-
pleted fertility and employment histories enables us to investigate their employ-
ment behavior around childbirth. In addition, we are able to conduct separate
analyses for women living and starting a family in East and West Germany
under the old regimes. To our knowledge, there is no other large-sample long-
itudinal data set providing as detailed information on individuals’ employment
histories in separated Germany.

The sample for the empirical analysis is extracted from the Scientific Use
File Vollendete Versichertenleben 2004 (SUFVVL2004) and the Scientific Use
File Vollendete Versichertenleben 2005 (SUFVVL2005). The SUFVVL2004
(SUFVVL2005) contains a 5-percent-sample of all individuals receiving statu-
tory pension in 2004 (2005) for the first time. Merging the two data sets gener-
ates monthly information for 77,047 individuals, of which 39,707 are women.
An entitlement to a pension implies previous contribution payments to the stat-
utory pension insurance for at least 5 years. While contribution payments
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mainly accrue from employment subject to social security contributions and
self-employment, periods in which unemployment or sickness benefits are
drawn are also counted. Moreover, until 1992 the birth of a child generates
contribution payments for a period of one year after birth, while this period was
extended to 3 years afterwards. The data do not, however, cover persons who
have been employed as civil servants, who have been self-employed in profes-
sions not covered by the statutory pension insurance (e.g., agriculturists), or
who have been a member of a pension scheme for a professional group all their
working life (Kreyenfeld /Mika, 2006).3

Furthermore, women born after 1940, i.e., women who retired early, are un-
derrepresented in the data. In order to receive a pension before reaching the
statutory retirement age of 65 years, women had to be employed for at least
15 years and pay contributions to the statutory pension for at least ten years
after the age of 40. Thus, they represent a selective population more strongly
attached to the labor market and with a smaller number of children, a fact
which has to be taken into account in the analysis.

Another data issue that might affect the representativeness of the sample con-
cerns a legal provision that allowed West German women to make use of a
reimbursement after marriage (“Heiratserstattung”). Until 1967, female insur-
ants getting married were entitled to receive a pay-out of their so far accumu-
lated insurance contributions. Therefore, women who made use of this entitle-
ment and never returned to employment afterwards are not included in the data.
Women who received a pay-out and returned to the labor market later on are
included, but show missing values for the period of pay-out. However, until
1972 these women were also entitled to settle repayments for their refunded
insurance contributions and that way retrieve their pension claim. Indeed, the
proportion of women making use of such repayments is not known, but as the
conditions for repayments have been particularly favorable (see subsequent
comments), a high usage can be assumed.

Kreyenfeld /Mika (2006) compare the SUFVVL2004 with the population sta-
tistics and find that 5 percent of the West German and 1 percent of the East
German women are not included in the data due to a short period of employ-
ment. Thus, the vast majority of the German population is covered by the statu-
tory pension insurance data. However – particularly in West Germany – women
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3 While the majority of self-employed persons is compulsorily insured by the German
pension insurance, certain professions are exempt from insurance or only insured upon
application (cf. §§ 2 et sqq. SGB VI). As outlined by Kreyenfeld /Mika (2006), the per-
centage of persons not covered because of belonging to the above named groups should
be higher in West Germany than in East Germany. This is due to the fact that after reuni-
fication, individuals who had been employed as civil servants in the former GDR have
been integrated into the German pension system. Moreover, parts of the medical scien-
tists and lawyers in the GDR were employed as white collar workers and therefore cov-
ered by the statutory pension scheme.
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included in the sample might have a higher attachment to the labor market
compared to the whole population. The data comprise demographic character-
istics of the insured person as well as information about the year and month of
birth of his /her children. Information about an individual’s marital status and
his / her (potential) partner, however, is not included; a fact that causes the pro-
blem of unobserved heterogeneity: Both theoretical models of household labor
supply and empirical evidence on intra-household time allocation refute that
spouses’ labor supply decisions are independent of one another.4 According to
Becker (1965), a couple maximizes (joint) utility when both partners allocate
their time according to their comparative productivity advantages.

Hence, women with a high-income partner are more likely to specialize in
non-market work (even before childbirth) and not to return to the labor market
than those with a low-income partner. However, even if observable, spousal
income could not be considered as exogenous to wives’ labor supply decisions
due to the presence of assortative mating in the marriage market (Pencavel,
1998), i.e., individuals with a common social, cultural, or economic back-
ground select to each other. Hence, their exist various channels through which
a woman’s education and her pre-birth labor supply and earnings might affect
her labor supply decisions after childbirth. Besides determining her opportunity
costs of childcare and thus directly affecting her labor supply decisions, a wo-
man’s education and pre-birth earnings are closely linked to her marriage deci-
sion, which in turn will impact her labor supply. As simultaneously modeling
the matching process in the marriage market and the labor supply decisions of
both husbands and wives goes far beyond the scope of our analysis, the direct
and indirect effects of these variables on women’s labor market behavior can-
not be disentangled. Rather than representing causal effects, they should there-
fore be thought of as accumulated effects over various channels through which
education and earnings impact mothers’ labor market behavior. Information
about an individual’s highest level of education arises from the annual report of
the employer and has only been recorded since 2000. Thus, educational infor-
mation is only available for those who were employed during the last few years
before retirement. We consider this – likely selective – group separately in the
analysis.

Moreover, the data contain monthly information about an individual’s em-
ployment history from the first appearance in the statutory pension insurance to
retirement, i.e., essentially covering the entire working career on a monthly ba-
sis. Not only periods of employment are recorded, but also labor market states
such as schooling, vocational training, unemployment, and periods of child-
care. In addition to identifying periods of childcare, we use this information to
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4 The economic theory of time allocation within the family was initiated by Becker
(1965) and developed, int. al., by Manser /Brown (1980), McElroy /Horney (1981) and
Chiappori (1988).
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control for a woman’s labor market status prior to childbirth, i.e., 9 months
before the respective birth. We differentiate between four employment states,
namely (1) education (schooling, university or vocational training), (2) employ-
ment, (3) unemployment5, and (4) inactivity. “Employment” covers both em-
ployment subject to social security contributions and self-employment liable to
pension insurance contributions. A distinction between full-time employment
and part-time employment, however, cannot be made. “Inactivity” is a residual
category covering the remaining employment situations. While it may contain
periods of childcare as well, it mainly consists of periods for which no informa-
tion about the insured is available. Though such periods likely reflect a wo-
man’s (temporary) withdrawal from the labor market, we cannot rule out that
changes into a non-covered profession may also account for such periods.6

Additionally, the data contain information about an individual’s monthly
“earning points”. One earning point per year implies that a person receives the
average annual income of all insurants in the statutory pension insurance. The
monthly earning points therefore reflect an individual’s relative earnings situa-
tion within this month.7 The earning points are annualized and summarized to
six categories that reflect an individual’s income in percentage of the average
income of all persons insured. Since earning points do not only accrue from
employment, but also from other activity states such as unemployment or child
care, we only incorporated them for periods in which employment subject to
social security contributions or self-employment actually occurs.

A major difficulty regarding the earning points exists for West German wo-
men who made use of the above-mentioned repayments for reimbursements.
For them, the earning points information does not comply with their actual
earnings within this time. Although the data do not contain information on
whether a woman made use of such repayments, the way the conditions for
repayments were settled enables us to identify at least the vast majority of these
women.

Repayments for reimbursements could be made for a part or the whole peri-
od of pay-out, so that only these times could then be refilled. Due to deflation
and a valuation of the repayments with the then average pay, it was profitable
to settle repayments in the maximum amount of the social security contribution
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5 As unemployment virtually did not exist in the former GDR, it is only included for
West Germany.

6 In particular, women who have been gainfully employed at the beginning of their
working life and either became civil servants or a member of a pension scheme for a
professional group, or changed into self-employment not liable to pension insurance con-
tribution, might erroneously be considered as inactive though having been employed
during the respective period.

7 Note that wages are censored above the social security contribution ceiling. Wo-
men’s wages at young ages, however, will hardly be affected by censoring.
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ceiling for times in the distant past. Hence, we assume that under these particu-
larly favorable conditions all women concerned settled a repayment in the max-
imum amount and that only a marginal proportion of women below the age of
thirty actually realized such a high income. Under this assumption, women set-
ting repayments can be identified in the data by showing earning points on or
above the social security contribution ceiling. In West Germany, 3,785 women
with earning points in the amount of the social security contribution ceiling for
at least one month between 1953 and 1967 can be found, which corresponds to
11.4 percent of all women. According to Stegmann (2006), the actual propor-
tion of women making use of repayments amounts to 12 percent, thus the vast
majority of these women can be identified. This allows us to include the earn-
ing points of women who did not make use of repayments (in the maximum
amount) in the analysis. The analysis is restricted to women born between
1939 and 1945 in Germany who are German citizens and residents. Women
giving birth under the age of 14 are excluded. A classification of East and West
Germans is based on a variable indicating an individual’s share of contribution
periods spent in East Germany. A woman is allocated to East Germany if she
has spent at least 40 percent of her contribution time (a maximum of 50 years)
there.8

We investigate women’s transitions into the labor market after first, second
and third childbirth. Moreover, we conduct our analysis for women who get
their last child (for which we exclude women with more than three children9)
in order to shed light on the labor supply decisions of women who have com-
pleted their fertility history. Table 1 contains a descriptive analysis of women’s
employment behavior around the time of childbirth in East and West Germany.
The bottom panel of the table shows the analysis for the subsample with infor-
mation about the level of education. East and West German women differ shar-
ply in their labor market participation, and this difference increases with the
number of children: Whereas 85 percent of the East German and 67 percent of
the West German women are employed prior to their first birth, this relation
turns out to be 64 percent (East) to 15 percent (West) before the birth of the
third child. In West Germany, a much higher percentage of women receives an
above-average income before the birth of their first child. It can be assumed
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8 In doing so, we assume that migration from East to West Germany was impossible
during the existence of the Berlin Wall (1961 to 1989) and that migration from West to
East Germany hardly existed prior to German reunification. However, to check the ro-
bustness of our assignment rule, we conducted the same analysis excluding women
being at risk of migrating between East and West Germany (i.e., we excluded 795 wo-
men (3.5 percent of our sample) who spent less than 90 percent of their contribution time
in East and West Germany, respectively). The results are quite similar to those reported
here.

9 In our data, 11 percent of the West German and 8 percent of the East German wo-
men have more than three children.
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that, for the most part, these women made use of repayments for reimburse-
ments. Thus, when analyzing the employment behavior of West German wo-
men around first childbirth, only women who did not set repayments (in the
maximum amount) are included. For an analysis of second and third birth,
however, the whole population is included.10

Looking at the bottom panel, as expected, West German women with educa-
tional information show a considerably higher labor market attachment than
West German women overall. In contrast, East German women with educa-
tional information differ hardly from the whole population.

3.2 Method

We are interested in mothers’ labor market transitions after childbirth, i.e.,
their transition from childcare into the labor market. A woman is considered to
be returning to the labor force if she moves into any active labor market status
(namely education, employment, or unemployment) for the first time after
childbirth. In the data, periods of childcare are measured for a maximum of ten
years after the respective childbirth. Thus, for women who return to the labor
market at a later date the observation period is right-censored at ten years.11 In
order to address this issue and adequately model mothers’ transitions into the
labor market after childbirth, we follow previous literature (e.g., Gustafsson et
al., 1996; Rönsen /Sundström, 1996; Dex et al., 1998; Gustafsson et al., 2002;
Pronzato, 2009) and make use of duration analysis.12

In doing so, let T denote a nonnegative random variable describing the dura-
tion of a childcare spell. If no change in the labor market status occurs within
the observation period and the exact duration of the spell is unobserved, the
spell is right-censored. The probability distribution of duration can be specified
by the cumulative distribution function which expresses the probability that a
mother changes from childcare to the labor market up to time t, where t is an
arbitrary failure time of the spell

386 Julia Bredtmann, Jochen Kluve, and Sandra Schaffner
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10 Comparing the subgroup of women not making use of repayments with the whole
West German population at the time of second and third pregnancy hardly shows any
differences in the employment behavior of these groups. Furthermore, it can be assumed
that only a small percentage of women got married after the birth of their first child.

11 In the German pension insurance, childcare times are considered for a period of ten
years, which starts with the month of birth of the respective child. While the first year
after childbirth is considered as a contributory period (“Kindererziehungszeit’’), the re-
maining years are considered as non-contributory periods (“Kinderberücksichtigungs-
zeit’’). However, in generating the individual’s monthly activity status, childcare times
are handled subordinately to all other activites, i.e., they only appear in the data if at the
same time no other activity occurs.

12 For more details on this approach, see, e.g., Kiefer (1988) and van den Berg
(2001).
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FðtÞ ¼ PrðT � tÞ :ð1Þ

The corresponding density function is f ðtÞ ¼ dFðtÞ = dðtÞ. Additionally, the
probability distribution of T can be described by the survivor function

SðtÞ ¼ 1� FðtÞ ¼ PrðT > tÞ ;ð2Þ

which describes the probability of a childcare spell to exceed T . While the dis-
tribution and survivor functions express the unconditional probability of an
event taking place, the hazard rate depicts its conditional probability

�ðtÞ ¼ f ðtÞ=SðtÞ ¼ lim
h!0

Prðt � T < t þ hjT � tÞ
h

� �
;ð3Þ

where h describes a small instant of time.13 The hazard rate describes the prob-
ability that a mother enters the labor market at time t, given that no change in
the labor market status has occurred before.

A special feature concerning women’s childcare durations comprises the fact
that the status of childcare for one child does not only end with a transition into
the labor market, but also with the birth of a further child. I.e., getting a further
child and returning to the labor market comprise two competing risks. In order
to define risk-specific hazard rates, we let Tj, with j 2 {1 = labor market, 2 =
birth}, be a random variable describing the time to a transition into the j-th
state. An indicator variable � specifies which of the two risks had occurred:
� ¼ j if T ¼ Tj. Thus, the hazard rate for the j-th risk is equal to

�jðtÞ ¼ lim
h!0

Prðt � T < t þ h; � ¼ jjT � tÞ
h

� �
:ð4Þ

The main identification problem associated with competing risks analysis is
that for each individual only one of the two durations, the one with the shortest
duration T ¼ minðT1; T2Þ, can be observed. Thus, the hazard rates �1ðtÞ and
�2ðtÞ are not observable quantities, but latent variables. Whether this fact im-
poses an identification problem depends on the assumption regarding the de-
pendency between both risks.

To keep it simple, we start by assuming that the competing risks, entering the
labor market and getting a further child, are independent of one another. In this
case, we can perform regressions on �1ðtÞ, the conditional probability that a
mother returns to the labor market, by treating failures resulting from childbirth
as right-censored.
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13 As we have monthly information on childcare spells, we treat time to be continuous
though drawing from discrete time units.
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For the estimation, we use a piecewise-constant exponential model, which
allows for flexibility in the shape of the hazard function. Specifically, the piece-
wise-constant model comprises a division of the baseline hazard into several
predefined intervals with breakpoints 0 ¼ �1; �2; . . . ; �k ¼ 1.14 The baseline
hazard rate (�10) is constant within each of the intervals, but it can differ be-
tween intervals

�1ðtjxÞ ¼ �10kexpðx0�Þ; for t 2 ½�k�1; �kÞ ;ð5Þ

where �1ðt; xÞ is the hazard rate conditional on a set of socio-demographic
characteristics x.15

Indeed, unobserved heterogeneity is still a problem of the analysis. Though
controlling for a variety of socio-demographic characteristics, there might still
exist some unobserved variables, such as a mother’s preferences for market
work, that affect her labor supply decision. As, all else equal, mothers with
higher preferences for market work will return to the labor market earlier as
compared to those with lower preferences for market work, neglecting this sort
of unobserved heterogeneity will bias our estimates. In order to address this
problem, we estimate a frailty model (e.g., Vaupel et al., 1979; Gutierrez,
2002), which introduces an unobservable multiplicative effect � on the hazard.
Conditional on the random parameter �, which is assumed to follow a Gamma
distribution with mean one and variance �, the hazard rate becomes

�1ðtj�; xÞ ¼ ��1ðt; xÞ :ð6Þ

All else equal, those individuals who possess � > 1 are said to be more frail
for reasons left unexplained by the covariates and will have an increased risk of
failure, while those with � < 1 are less frail and will tend to survive longer.

As mentioned above, estimating mothers’ transitions into the labor market
by treating failures resulting from childbirth as right-censored relies on the as-
sumption that the two risks are independent of one another. While this seems to
be a quite strong assumption, note that only the baseline risks, i.e., the risks
given the observed covariates x and the frailty parameter �, need to be indepen-
dent. Though this is not an unreasonable assumption, we check the robustness
of our results by also estimating a competing-risks model as proposed by Fine /

388 Julia Bredtmann, Jochen Kluve, and Sandra Schaffner
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14 The following intervals were chosen: 0–3 months, 4–6 months, 7–12 months, and
yearly intervals for the remaining period (1 to 10 years). For a graphical representation
of the baseline hazard, see Figure A1 in the Appendix. The results are robust to finer
subdivisions of the baseline hazard and alternative distributional assumption such as the
Weibull or the Log-logistic distribution.

15 Please note that in the following description, the piecewise constant model is disre-
garded.
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Gray (1999). They specify a model for the hazard of the subdistribution defined
as

�1ðtjxÞ ¼ lim
h!0

Pr t � T < t þ h; � ¼ 1jT � t [ ðT < t \ � 6¼ 1Þ; xf g
h

� �
:ð7Þ

The subdistribution hazard can be thought of as a woman’s probability of
failure due to entering the labor market, given that no failure due to this risk
has occurred thus far. The main idea behind this approach is therefore to keep
women who experience a competing risk, i.e., those who get a further child, “at
risk” of entering the labor market, as they are still event-free with respect to the
risk of interest. Given that the two risks are mutually exclusive, women who
get a further child do not, in fact, have any chance of failing due entering the
labor market and thus possess an infinite failure time for the risk of interest.

While the Fine /Gray approach does no longer rely on the assumption of in-
dependent competing risks, it still does not permit studying the relationship
among the competing risks or even testing for their independence. Rather, it
measures the effect of certain covariates on the probability of failure due to a
specific cause, and these covariate effects may derive from the direct effect on
making the event of interest more (less) likely to occur, or the indirect effect of
making the competing event less (more) likely to occur.

Lastly, we therefore try to circumvent the competing-risks problem by con-
ducting an additional analysis for women who get their last child. Under the
assumption that there is no difference between actual and intended fertility,
these women have decided to not get a further child and are therefore not able
to experience a competing risk. Hence, their conditional probability of return-
ing to the labor market is represented by which can be consistently estimated
by using a piecewise-constant exponential model with frailty parameter � as
outlined above. Under the above-named assumption, the results of this model
can be regarded as a mother’s labor supply decision, given a certain fertility
decision.

4. Empirical Results

4.1 Patterns of Returning to the Labor Force

In order to analyze the duration of women’s withdrawal from the labor force
postpartum, we estimate hazard rates of labor market transitions after childbirth
for East and West Germany.16 In doing so, we assume that the competing risks,
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16 In calculating the weighted kernel-density estimate required to produce a smoothed
hazard-function estimator, the Epanechnikov kernel function with bandwidth 10 is chosen.
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entering the labor market and getting a further child, are independent of one
another and treat failures resulting from childbirth as right-censored. Figure 1
shows the hazard rates of the transition into employment after the birth of the
first, second, third and last child for West and East Germany separately. In the

(a) West Germany (b) East Germany

Note: For the ease of representation, different scales have been used for East and West Germany.
Source: FDZ-RV – SUFVVL2004/2005.

Figure 1: Women’s Labor Market Transitions after 1st, 2nd, 3rd, and Last Birth
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first months after first birth (top panels), the hazard rate is four times as high in
East Germany as in West Germany. Therefore, mothers’ transition rates into
employment are considerably higher in the GDR than in the FRG. Within ten
years after first childbirth, the different rates lead to the fact that 87 percent of
the East German women, but only 45 percent of the West German return to the
labor market.17 In addition to the particularly high hazard rates between
6 months and 18 months postpartum, there is an apparent increase in transition
rates after three years and 7.5 years in West Germany. This pattern would be in
line with the fact that, due to lack of childcare facilities for children up to the
age of three, a high proportion of West German mothers returns to the labor
market only after their first child has reached nursery school age. Additionally,
transition rates increase at the time when the child enters school.18 In East Ger-
many, a high proportion of mothers re-enters the labor market before their first
child is aged one and a half years. Afterwards, however, an increase of the
hazard rate cannot be detected. Thus, while West German women seem to be
affected in their decision about returning to the labor market by the lack of
public daycare, for East German women the possibility (perhaps also some
pressure) to go back to work directly after childbirth existed.

Looking at the second panel of Figure 1, which shows mothers’ transitions
into the labor market after the birth of their second child, the increase of the
hazard rate after three and seven years, respectively, is more pronounced in the
West, which could be explained by the prevalence of the two-child family in
West Germany.19 Also in East Germany having a child of six years leads wo-
men to re-enter the labor force at higher rates. Thus, in spite of having access
to public daycare, some East German mothers do not return to work until their
child enters school. While the hazard rates after the birth of the first and the
second child are comparable in the East, hazard rates are significantly lower
after second birth in the West. Finally, 40 percent of West German women re-
enter the labor market within ten years, relative to 87 percent in the East.

A similar pattern can be observed regarding the transition of mothers into the
labor market after third birth (panel 3). However, in both countries the hazard
rate is somewhat smaller than after the second child. In West Germany 33 per-
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17 These values are not shown in Figure 1, but are calculated by dividing the number
of women who return to the labor market within 10 years after childbirth by the total
number of women who are at risk to do so. Hence, they only refer to those women who
do not get a further child before returning to the labor market.

18 In fact, if one considers that the average age at school enrollment in Germany has
been six and a half years, an increase of the hazard rate one year later seems to be some-
what late. But as schooling hours, especially during the first year of school, have been
rather irregular, it could be argued that mothers postponed their return to work until a
stabilization of the situation had occurred.

19 In West Germany, two-thirds of the women having one child get a second one with-
in the next six years, whereas this proportion falls to one-third after the second birth.
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cent and in East Germany 85 percent of the mothers enter the labor market
within a decade after the birth of their third child. Thus, with an increasing
number of children the proportion of mothers returning to work remains com-
paratively constant in the East, while it decreases in the West. In both parts of
the country, most mothers enter the labor market before the child reaches the
age of two and afterwards an increase of the hazard rate is not observable.
Whereas – subject to the availability of childcare facilities – most women try to
go back to work after the birth of the first or second child as soon as possible,
this is not necessarily the case after the third birth.

Finally, we circumvent the competing-risks problem by analyzing mothers’
transitions into the labor market at their last childbirth, after which 51 percent
of West German and 97 percent of East German women re-enter the labor mar-
ket within ten years. The respective hazard rates are shown in the bottom panel
of Figure 1. The trend of the hazards is similar to first births: While a slight
increase of the hazard after three years and 7.5 years can be observed in the
West, this is not the case for the East.

Overall, these results suggest that in West Germany mothers’ decision to re-
turn to the labor market is considerably affected by the age of the youngest
child. Both our findings and those of previous studies (Bender et al., 2003;
Weber, 2004) support the hypothesis about the incompatibility of childrearing
and employment in West Germany. Due to the lack of childcare facilities,
mothers were not able to return to employment until their child entered (nur-
sery) school. However, this pattern might have also been exacerbated by the
society’s prevailing model of the traditional male breadwinner and correspond-
ing reservations against an employment of mothers, as they were expected to
reduce or give up work to take care of their children. In East Germany, on the
other hand, comprehensive provision of public daycare, the lack of financial
coverage by the partner as well as social expectations regarding a mother’s con-
tinuous employment (cf. Rosenfeld et al., 2004) probably contributed to
mothers re-entering the labor market as soon as possible.

4.2 Determinants of Returning to the Labor Force

In addition to the patterns of mothers’ labor market transitions, we analyze
the determinants of their decisions to enter the labor market after childbirth.
For this purpose, we focus on the births of the first and the last child. As time-
constant covariates, a woman’s employment status as well as her earning points
9 months before the respective birth are included in the regression. Addition-
ally, the year of birth of the mother and that of her child are included as sets of
binary indicators. The analysis is conducted separately for two samples. In the
first sample, all mothers are included whereas the second sample is restricted to
women with educational information. In the analysis for the latter sample, wo-
men’s highest educational degree is additionally controlled for.
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As outlined above, we start our analysis of mothers’ labor market transitions
after first childbirth by treating the duration of childcare of those giving birth to
a second child before entering the labor market as right-censored at time of
second birth. The estimation results of the piecewise-constant exponential /
gamma frailty model are shown in Table 2. As expected, a woman’s employ-
ment status prior to birth is strongly correlated with her rate of entering the
labor market postpartum. For West German women who are unemployed at the
time of their first pregnancy, the transition rate into the labor market is reduced
by two-thirds compared to employed women. A similar pattern is observed for
women not participating in the labor market prior to first childbirth. Compared
to the reference group, their risk of entering the labor market is reduced by
75 percent in the West and 50 percent in the East.

Moreover, East German women who are still in education at time of concep-
tion show a 92 percent higher transition rate than those who are employed,
while there is no such correlation for West German mothers. This result might
be explained by the fact that getting children during education was much more
common in East Germany than in West Germany. As can be seen from Table 2,
the percentage of women being in education at time of first pregnancy amounts
to 11.3 percent in the East as compared to 2.4 percent in the West. The high
fertility rate among women participating in education is likely a result of the
East German pro-natalistic policies, which were targeted at encouraging an
early family formation and supporting mothers in their work-life balance. In
the GDR, young couples received financial support when they married and had
their first child and had special privileges to obtain a flat of their own. More-
over, mothers in school received special consideration in terms of children’s
allowances, paid child-illness leaves, and child-care priorities (Trappe /Rosen-
feld, 2000).

Regarding women’s earnings points, a positive relationship between the pre-
vious earnings level and the rate of re-entering the labor market appears in both
parts of Germany. In the East, women earning more than 80 percent of the
average earnings of all insurants in the public pension system show signifi-
cantly higher transition rates compared to the reference group (60 to 80 percent
of the average income), while in the West women in these income groups do
not differ from the reference group. In West Germany, however, women with
the lowest earnings differ significantly from those receiving 60 to 80 percent of
the average earnings: Their transition rates are 10 and 31 percent lower, respec-
tively. The differences between the two countries might be due to the different
income distributions in the countries (monthly labor income of women is more
equally distributed in East Germany). Another possible explanation is the lack
of public day care in West Germany, which might have lowered the incentive
to return to work especially for mothers with low potential earnings. Lastly, the
finding that high potential earnings do not increase the incentive of women to
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return to work might be explained by the fact that the tax system in West Ger-
many punishes couples with similar (high) incomes.

Estimation results for the subsample with information on educational attain-
ment are shown in columns 3 to 6 of Table 2. First, as a robustness check, the
same specification used for the sample of all women is estimated (columns 3
and 4), while in the second step the model further controls for women’s highest
educational attainment (columns 5 and 6). Concerning the first specification,
hardly any differences to the results for the whole sample become obvious. An
exception are West German women being unemployed at time of first preg-
nancy, who do no longer differ from employed women. However, the lack of
significance can probably be attributed to the small proportion of women being
unemployed in this subgroup (see Table 1). In regard to the controls for wo-
men’s educational attainment, women having a university degree as well as
those with a high school diploma and a vocational training degree show a sig-
nificantly higher transition rate compared to those with secondary school level
and a vocational training degree in both parts of the country.

Lastly, the bottom of Table 2 shows the estimated variance of the frailty para-
meter (�̂) providing information about the presence of heterogeneity. For West
German women, the frailty parameter is significantly different from zero, sug-
gesting the existence of an unobserved individual effect that is correlated with
the individual risk of entering the labor market. For East German women, in
contrast, the estimated effect is virtually zero and not statistically significant,
indicating that the sample of East German women is a much more homoge-
neous population with respect to their labor market behavior after childbirth.

Besides the determinants of women’s decisions to enter the labor market
after childbirth, the trend in mothers’ labor market behavior over time is also of
interest. Figure 2 shows the estimated hazard ratios for the child’s birth cohort,
which have been omitted from Table 2. The reference category comprises wo-
men giving birth to their first child in 1965. In order to assure a sufficient num-
ber of observations, hazard ratios for women having their first child between
1959 and 1980 (i.e., women being at least 14 years and at most 40 years old at
the time of childbirth, depending on their birth cohort) are shown only. In West
Germany, women’s probability of entering the labor market decreased from
1959 to 1971 and then stabilized until the mid-1970s. From 1975 to 1978, a
sharp increase in the returning rate can be observed. The most obvious explana-
tion for this increase is the selectivity of this group of mothers, which consists
of women having their first child at the age of 30 at the earliest. Hence, career-
orientated women being highly attached to the labor market, who postpone
motherhood due to career reasons, are overrepresented in this group of mothers.
The sharp increase in employment rates in 1977 might further be explained by
the large reform in the marriage and family law in 1977, which allowed married
women to be employed without their husband’s permission. After 1978, wo-
men’s returning rates fall strongly. This finding is consistent with Bender et al.
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(2003), who find that the propensity of first-time mothers re-entering the labor
market drops at the beginning of the 1980s. The authors explain this with the
introduction of paid parental leave in 1979, which enabled mothers to be absent
from work for four months following childbirth while receiving full wage com-
pensation. However, since women giving birth to their first child after 1978
constitute a small and selective group of all West German mothers in our sam-
ple, we refrain from interpreting this relationship causally. In East Germany,
women’s rates of returning to the labor market after first childbirth decreased
slightly over time, but this trend is much smaller compared to West Germany.

Source: FDZ-RV – SUFVVL2004 /2005. Notes: Reference category: Women having their first
child in 1965.

Figure 2: Women’s Rates of Returning to the Labor Market after First Childbirth

As outlined above, the consistency of the results presented so far rests on the
assumption that a women’s risk of entering the labor market after childbirth
and her risk of getting a second child are conditionally independent. In order to
relax this assumption and check the robustness of our results, we further esti-
mate a competing risk model as proposed by Fine /Gray (1999). The estimation
results are displayed in Table A1. Overall, relaxing the assumption of condi-
tional independence does not alter the results substantially. However, mothers
in West Germany whose earnings prior to birth exceed the average earnings of
all insurants in the public pension system are now significantly less likely to re-
enter the labor market after first childbirth than those with a lower income (60
to 80 percent). The difference in results between the two models for this sub-
group of women might be explained by the fact that high-income women get a
second child more quickly after first childbirth in order to minimize the overall
duration of career interruptions in their employment career.
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Lastly, we analyze women’s transitions into the labor market after birth of
their last child, giving insights into women’s labor supply decisions given a
certain fertility decision. Thereby, a woman’s number of children is additionally
controlled for. Estimation results are displayed in Table 3. Overall, the results
are similar to those for first births. Again, a woman’s employment status and
earnings prior to birth are strongly correlated with her labor market behavior
after birth, while the latter correlation is much more pronounced in East Ger-
many. The estimation results for women with educational information (col-
umns 3 to 6 of Table 3) again show that women with the highest educational
attainment show the highest transition rates into the labor market. An exception
are West German women in the lowest educational group (secondary school
level, no vocational training), who have a 14 percent higher risk of entering the
labor market than those having obtained a vocational degree. This correlation
might be explained by the fact that those with the less favorable labor market
prospects feel the highest financial pressure to return to the labor market early
after childbirth.

With respect to the hazard ratios for the number of children, a puzzling find-
ing emerges: In East Germany, mothers’ risk of entering the labor market is
positively correlated with the number of children. The transition rate is 43 per-
cent higher for women with two children and 58 percent higher for women with
three children, compared to women having only one child. In West Germany,
this correlation is much smaller and only significant for those having three chil-
dren. This finding contradicts the hypothesis that women with more children
are less career-oriented and therefore less likely to return to the labor market
after childbirth. A positive correlation between the number of children and a
mother’s probability of re-entering the labor market is also found by Ondrich et
al. (1996) and Weber (2004). However, since both do not analyze the birth of
the last child but the birth of any child, a low transition rate into employment
of women with one child could be explained by their higher probability of hav-
ing a further child. In our case, a different explanation is required. First, one
can argue that some of the women deliberately decide to only have one child
and therefore want to spend particularly much time with it, so that they go back
to work comparatively late after childbirth. Moreover, since the correlation be-
tween a woman’s number of children and her returning rate was much more
pronounced in East Germany, it might be traced back to the fact that women’s
employment substantially contributed to the household income there. Thus, as
financial strain grows with an increasing number of children, the exigency of
mothers to return to employment and support their family financially also in-
creases.

Finally, Figure 3 shows the estimated hazard ratios for the child’s year of
birth to investigate any cohort dependence in the transition rates. Again, until
the early 1970s a significant downward trend in women’s probability of return-
ing to employment after the last childbirth becomes obvious in West Germany,
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Source: FDT-RV – SUFVVL2004 /2005. Notes: Reference category: Women having their last
child in 1965.

Figure 3: Women’s Rates of Returning to the Labor Market after Last Childbirth

which is similar to the trend found for first births. From the middle of the
1970s on, women’s returning rates increased slightly over time. In East Ger-
many, mother’s returning rate stayed constant until the mid-1970s and de-
creased afterwards. The decrease in returning rates for East German women
who got their last child after 1975 might be explained by the introduction of
the “baby year” in 1976, which allowed mothers to take one year of paid par-
ental leave after the birth of a second or third child.

5. Conclusion

Using duration analysis, this paper analyzes women’s transitions into the la-
bor market after childbirth. The analysis is based on the SUFVVL2004 and the
SUFVVL2005, two longitudinal data sets covering the entire working career of
women born between 1939 and 1945 in Germany. The main feature of the data
is that it allows us to distinguish between women who became mothers in the
Federal Republic of Germany (FRG) and those who became mothers in the
German Democratic Republic (GDR).

Our findings indicate that the patterns of mothers’ time spent at home after
childbirth differ considerably between East and West Germany. In the East –
regardless of the number of children – the majority of mothers returns to work
within one and a half years after birth, and, in general, return rates are much
higher than in the West. This points to the importance of comprehensive provi-
sion of full-time daycare, even for the very young children. Societal expecta-
tions regarding mothers’ labor force participation might also play a role.
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In the West, the proportion of mothers returning is much smaller and de-
creases with the number of children. Additionally, a mother’s risk of entering
the labor market is significantly affected by the age of her youngest child. In-
deed, West German mothers seem to be most likely to return to a job at the
points in time when the youngest child either starts nursery school (age three)
or school (age six or seven). This pattern would be in line with institutional
circumstances – no public daycare until age three, at best part-time nursery
school until school starts – but also with low societal acceptance regarding
working mothers with young children.

Our analysis of the determinants of mothers’ transitions into the labor market
after birth of their first and their last child reveals a strong correlation between
a woman’s employment status prior to birth and her probability of entering the
labor market afterwards. In both parts of Germany, women without employ-
ment or with low earnings prepartum show the lowest transition rates back into
the labor market postpartum. In contrast, highly educated women and women
with high earnings show the highest probability of returning to employment.
The results on employment transitions are very similar for the first and the last
child. That is, although in a woman’s (working) life having the first child and
the last child constitute different points in time (for most women), the determi-
nants that influence the decision to return postpartum seem to be almost the
same.

Our data cover women who became mothers mainly in the 1960s and 1970s.
The implications of our findings can thus not be fully extrapolated to the pres-
ent situation, because since then several family policies have been implemen-
ted, which might have led to changes in fertility and employment behavior. The
most relevant policy in this context was the introduction and continuous exten-
sion of paid parental leave, incentivizing women to become mothers and par-
ents to increase child care efforts (Kluve /Tamm, 2013).

However, even though long job-protected maternity leave with high benefit
entitlements contributes to a reduction in opportunity costs of childrearing for
parents, women intending to return to work after childbirth are still hampered by
the incompatibility of childrearing and employment in Germany. This is fre-
quently due to the fact that the sufficiently flexible or part-time working arrange-
ments that the mothers desire – often simply because only part-time daycare is
available – are not offered by employers (Kluve /Tamm, 2009). Moreover, still
20 years after reunification, large differences in daycare provision between the
former Eastern and Western parts exist. The lack of childcare facilities for young
children in West Germany might be one explanation why newer studies still find
large differences in the employment probability of young mothers in East and
West Germany (see, e.g., Geisler, 2010; Hanel /Riphahn, 2012).

In 2008, the German Government enacted a law aiming at the promotion of
children (“Kinderförderungsgesetz”). As a part of this, the government com-
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mits to continuously expanding childcare facilities for children up to the age of
three until a provision rate of one third is achieved in 2013 (German Bundes-
tag, 2008). In light of our results on pre-unification data, this is clearly a step in
the right direction to increase labor market participation of mothers.
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