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Abstract
This article investigates the effects of an increase in paid parental leave — twelve months
instead of six months — on children’s long-term life satisfaction. The historical setting under
study, namely the former German Democratic Republic (GDR), allows us to circumvent
problems of selection of women into the labor market and an insufficient or heterogeneous
non-parental child care supply, which are issues many other studies on parental leave reforms
face. Using data from the German Socio-Economic Panel (SOEP) we analyze the birth cohorts
from 1980 to 1989 at adult age, and apply a difference-in-difference design making use of the
very specific timing of the GDR’s parental leave reforms in 1976 and 1986. We find significant
and robust positive parental leave effects on life satisfaction. We also analyze whether the
increase in life satisfaction is driven by a positive development of personality, health factors,
schooling or labor market outcomes. Our results suggest that the increase in life satisfaction
might be partially explained by personality development for individuals from low
socioeconomic backgrounds and boys. For individuals from high socioeconomic backgrounds,
it might be driven by a better health.
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1 Introduction
Against the backdrop of increasing female and maternal labor force participation rates1 and
paternal involvement in child upbringing in many industrialized countries, providing parental
leave is an important policy instrument to reconcile family and working life. Enabling young
families to spend time with their newborns without giving up financial stability has proven to
be an instrument to increase fertility (Lalive and Zweimüller, 2009). At the same time, child
psychology literature suggests that spending more time with the primary caregiver (most often
the mother) within the first year of life has a positive impact on a child’s development (Bowlby
1969). Across recent economic studies, however, there is no consensus on the impact of
parental leave on children’s development when looking at educational, socio-emotional or
health outcomes (Rasmussen, 2007; Carneiro et al., 2011; Dustmann and Schönberg, 2011;
Danzer and Lavy, 2017; Huebener et al., 2018; Bullinger, 2019).2 Most importantly and to the
best of our knowledge, there is no study looking at the — neither short- nor long-term — impact
of parental leave reforms on children’s well-being as an outcome to measure welfare. In this
paper, we look at the effects of parental leave reforms on long-term subjective well-being
(measured by overall life satisfaction) of children whose mothers were subject to a parental
leave reform in the former German Democratic Republic (GDR). Life satisfaction serves
hereby as a measure that captures the sum of effects on other individual dimensions such as
health, personality and education or labor market success.
Major common methodological drawbacks of previous studies are both the selection of
women into the labor market and the lack of a distinct counterfactual scenario to maternal child
care. In some cases, like looking at parental leave reforms in West Germany and Austria, only
a limited number of women was employed before any parental leave reform was implemented,
which implies that the care situation only changed for a selective group of children (e.g.,
Dustmann and Schönberg, 2011; Danzer and Lavy, 2017; Huebener et al., 2018).
Consequently, in those countries most children stayed at home with their mothers in the first
years of life before and after the reform. In other countries with a high female labor force
participation, e.g., in Norway and the US, the demand for different child care arrangements
varies a lot by parental background (e.g., Carneiro et al., 2011; Bullinger, 2019). There,
1

Female labor force participation rates increased in Germany from 63.3% in 2000 to 74.0% in 2017 (Austria:
from 61.8% in 2000 to 71.8% in 2017, Sweden: 76.4 in 2000 to 80.6% in 2017; it decreased in the US from 70.7%
in 2000 to 62.4% in 2017) (OECD, 2019).
2
A paper which is distantly related to our study is Bettinger et al. (2014) who look at medium-term educational
outcomes of (indirectly affected) school-aged children, whose younger siblings are subject to a parental leave
reform in Norway.
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parental leave reforms could imply a change from low-quality informal or formal care to
maternal care for some children — as well as a change from very high-quality formal care to
maternal care for others. Given these different institutional and cultural backgrounds, it is not
surprising that studies using reforms and data from different countries find different effects of
parental leave reforms.
In our paper we use a unique historical setting and combine it with a fitting identification
strategy and dataset to overcome the problems of selection into the labor market and the high
variation in childcare arrangements when analyzing the effects of parental leave. This particular
context allows countries gain insights into the effects of enabling children to stay with their
mother for their first year of life. We analyze a sequence of unanticipated parental leave reforms
in May 1976 and May 1986 in the GDR: the so-called baby year reform.3 Before the reform,
mothers were granted 26 weeks of paid parental leave, after the reform, the amount of time was
doubled and mothers could stay at home for 52 weeks, i.e., a year at home with their babies.4
To evaluate the reform, we analyze the long-term effects of staying at home with the mother
for the first twelve months of life — instead of only the first six months of life — on long-term
life satisfaction.
The GDR might serve as a pioneer in terms of high shares of female labor force
participation and providing extensive public childcare: First, almost all women were
employed.5 Second, child care — standardized full-day care for all children aged up to six years
— was organized and supervised by the government.6 There was almost no variation between
available childcare facilities and thus no selection of specific groups of children into particular
forms of childcare.
For causal identification of the effects, we use the very specific timing of the baby year
reform: the reform of 1976 was targeted at parents with at least two children and was extended
in 1986 to all parents regardless of the number of children. The sequential implementation
enables us to employ a difference-in-differences approach (DiD). We compare outcomes of
firstborn children born before (not treated) and after (treated) the reform of 1986. To isolate
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Eligible parents were mothers and fathers. However, since almost no fathers made use of the baby year (Groeben,
2011), we argue, in this paper, that we estimate the effects of a mother’s extended parental leave on child
outcomes.
4
The reforms granted 70–90% of the eligible parent’s wage (height of sick pay) and job protection within the
time frame of parental leave (Braun and Klein, 1995).
5
In 1989, 91.2% of all women in the GDR were employed or in training. Excluding trainees and university
students, the share of female labor participation was still as large as 78.1% in 1989 (Winkler, 1990).
6
Public childcare was complemented by after school centers for children between six and ten years of age. In
1986, a place in after school centers was available for 83.3% of all children of this age group (Braun and Klein,
1995).
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the effects of the policy reform, we use children born in the same time period, but who have
older siblings (referred to as later-borns), as a control group. We chose this specific subgroup
since later-borns were already treated by the reform of 1976 and were thus unaffected by the
reform of 1986. The most important identification assumption in our approach is the one of
common trends of firstborn children and children with older siblings regarding the birth cohorts
1980–1989. We provide evidence that this assumption holds.
To estimate the DiD framework we use the German Socio-Economic Panel (SOEP), which
is a representative sample of all people living in Germany. We draw upon the SOEP waves of
2000 to 2016 and observe individuals who were born between 1980 and 1989 and raised in the
GDR. The SOEP includes all necessary information for our identification strategy, namely an
individual’s birth year and month and whether or not they have siblings. It also includes the
sibling’s birth date, which allows us to define the baby year eligibility status of an individual’s
mother. The SOEP data does not contain information on the take-up rate of the baby year.
Given evidence from other sources, we know that 95% of all mothers made use of the baby
year in the late 1980s (Höckner, 1995). This indicates that almost every eligible mother made
use of the baby year — meaning that almost every eligible child was affected by the reform.
Strictly speaking, however, we estimate an intention-to-treat effect of the reform.
Results show that spending more time with the mother in the whole first year of life —
compared to spending six months with the mother and six months in a childcare center —
matters for individuals in the long run. The prolongation of the parental leave by six months
has positive effects on life satisfaction, which increases by 33% of the standard deviation and
thus corresponds to an increase by 7.8% of the pre-reform mean. Results are robust throughout
sensitivity analyses and effects are not different for females and males, as well as individuals
from high and low socioeconomic backgrounds.
Furthermore, we analyze whether the increase in life satisfaction might be driven by
channels that could have been influenced by the baby year reform as well, such as personality
development, health and educational or labor market outcomes. Overall, we find that the
positive effect on life satisfaction might be partly explained by a positive development of
personality traits of individuals from low socioeconomic backgrounds and boys. For
individuals from high socioeconomic backgrounds, it could be partly explained by an increased
health of individuals.
To the best of our knowledge, there are no papers so far that analyze the effects of parental
leave reforms on life satisfaction or related socio-emotional outcomes apart from Huebener et
al. (2018), who only look at short-run socio-emotional outcomes and find no sizable effects.
4

However, it seems very likely that more time with the mother in the first months of life has an
impact on children’s socio-emotional outcomes. When mothers return to work within twelve
weeks after giving birth, Berger et al. (2005) find an increase in problematic behavior in
children. Further empirical studies find that parental bonding and minimizing stress factors is
important for a child’s development (Kottelenberg and Lehrer, 2014; Beeghly et al., 2017;
Golding and Fitzgerald, 2017; Schore, 2017).
Also, to the best of our knowledge, there has not been an analysis of the long-term health
effects of parental leave reforms. However, in terms of short-term health outcomes, Ruhm
(2000) find that more generous paid parental leave rights across nine European countries in a
period between 1969 and 1994 reduce the mortality rate of infants and young children. Also,
Bullinger (2019) finds positive short-term health effects in terms of a reduction in asthma of
children, but no significant effects on respiratory or food allergies. In contrast, Baker and
Milligan (2008) find almost no impact of a prolonged paid maternal leave reform in Canada
from six to twelve months on children’s health, although the breastfeeding duration increased.
On the other hand, Carneiro et al. (2011) find that prolonged maternal leave reduces teenage
pregnancy.
In regards to cognitive skills, however, finding almost no statistically significant effects of
parental leave reforms is in line with many previous papers. Danzer and Lavy (2017) find no
overall effects of a parental leave extension from 12 to 24 months of 1990 in Austria on
cognitive outcomes, but subgroup analyses for gender and maternal education reveal strong
heterogeneity. Rasmussen (2007) finds no measurable long-term effects for a paid leave reform
in Denmark of 1984 that increased leave length after birth from 14 to 20 weeks. Dustmann and
Schönberg (2011) analyze three major parental leave expansions in West German states.7 They
find no measurable effects that expansions in leave coverage improves children’s cognitive
outcomes. If anything, they find that the expansion in unpaid leave reduced the probability of
completing high-track schools. Huebener et al. (2018) find no effects on children’s short-term
cognitive outcomes for a reform in Germany in 2007 that expanded paid leave in the first year
and removed it in the second year after childbirth. In contrast to that, Carneiro et al. (2011) find
evidence for Norwegian parental leave reforms which affected children’s long-term cognitive
outcomes positively. Carneiro et al. (2011) exploit a maternity leave reform in Norway in 1977
extending paid leave from 12 to 18 weeks and up to one year of unpaid leave for mothers.
7

The three reforms are prolongations from two to six months in 1979, from six to ten months in 1986, and an
unpaid parental leave expansion from 18 to 36 months in 1992. Note that in this period West German states were
characterized by low female employment rates and a high share of part-time working women.
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Our paper contributes to the parental leave literature in at least three different ways:
First, making use of a setting in which the reform indeed significantly changed the maternal
care situation of very young children who all shared a very similar counterfactual care situation.
This reassures us that we estimate the pure effect of staying at home with the mother instead
of being in a child-care center — without mixing up the reform effect with selection of mothers
into the labor market and the choice of a certain child care quality.
Second, we implement a DiD-approach making use of the particular reform timing to
estimate causal effects of the reform. The common trend assumption only requires a common
trend in outcomes of firstborn children versus children with siblings in absence of the reform,
a scenario that is very likely given. We are thus able to causally identify the parental leave
reform effect without strong assumptions regarding, e.g., common trends across states. In this
setting, using a DiD-approach is more suitable than a random discontinuity design (RDD),
since we think that a pre-post-comparison — even if done very close around the cut-off —
would not lead to results that are causally interpretable. This is due to the fact that in 1986, the
GDR was already in turmoil which resulted in the German reunification. Also, importantly, the
Chernobyl disaster occurred on 26th of April 1986, which overlaps with the baby year reform.8
Third, to the best of our knowledge, this is the first study analyzing long-term effects of
parental leave reforms on life satisfaction, although recent economic literature increasingly
focusses on individual measures of well-being (e.g. Kahneman and Krueger, 2006; Clark et al.,
2008; Deaton and Stone, 2013; Benjamin et al., 2019). Specifically, we measure life
satisfaction when individuals are 18 to 36 years old, i.e., we investigate whether longer parental
leave has a long-lasting impact on overall well-being.
The remainder of this study is structured as follows: the next section describes the
background and institutional setting of the GDR, in which the baby year reform took place, as
well as our hypotheses. Sections 3 and 4 introduce the empirical approach and our data,
respectively. Section 5 presents our main findings for life satisfaction as outcome variable,
sensitivity and effect heterogeneity analyses. Here, we also check whether effects on life
satisfaction are driven by personality, health or schooling and labor market outcomes. Section 6
discusses and Section 7 concludes our findings.

8

Additionally, by applying a DiD approach we can circumvent the problem of birth delaying, which other papers
on parental leave reforms do face.
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2 Background and institutional setting
2.1 The pre-reform scenario of the baby year reform of 1986
In socialist countries such as the GDR, gender equality was said to be acquirable only through
women’s participation in the labor market. Women were therefore encouraged by government
to participate in higher education and in the labor market. However, until the 1950s mostly
single women were employed in the GDR. From the 1960s on, the government saw the need
to increase female labor market participation due to economic circumstances,9 and increasingly
targeted married women as well. Various policies (e.g., law on maternity and child protection
of 1950, family code of 1965, law on abortion of 1972) were introduced to promote women’s
rights and working women, which led to very high female labor force participation rates
compared to other countries, such as former West German states (Obertreis, 1986): excluding
trainees and university students, the average share of female labor force participation was as
large as 83.8% in 1979 and 85.8% in 1989 (Winkler, 1990), compared to 53.6% in 1979 and
58.0% in 1989 in former West German states (OECD 2019).
Figure 1
Female employment rates in % per age group in the GDR and former West German
states, 1979 and 1989
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Notes: Displayed are employment rates in % per age group of working-aged women in the GDR and former West
German states for the years 1979 and 1989. The shares do not include women in education or training. Also,
women were classified as pensioners with an age of 60 years and are thus not shown in this figure.
Source: Winkler (1990), OECD (2019).
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First, 45% of all manufacturing plants in the GDR were destroyed in the war, compared to 20% in the former
West German states. Second, the GDR had to pay roughly 25bn German Mark as war reparations to the USSR.
Third, the working aged population decreased from roughly 12m individuals in 1949 to 10.5m individuals in 1960
due to a large number of people who moved to the old West German states before the building of the Berlin Wall
in 1961 (Obertreis, 1986).
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Figure 1 shows that the high female labor force participation rates in the GDR were no
phenomenon of specific age cohorts, but visible throughout the age distribution. The highest
share is reached for women aged 15 to 24 with 94.1% in 1979. Worth mentioning is that the
average age of women when giving birth to the first child between 1970 and 1989 was 22.4
years, meaning that almost all women were employed when giving birth to their first child.
The large majority of female employees, namely 73%, were employed full-time.10 Mothers
were no exception: between 72.4% and 84.6% of all employed mothers were employed fulltime. This ratio is rather large in comparison to the former West German states, where the range
was between 29.9% and 36.9%. Out of all full-time employed women, 75.1% (GDR) and
73.8% (former West German states) had no children (Höckner, 1995). Also, in the GDR, most
mothers went back to work within roughly 26 weeks of giving birth, when maternal leave ended
(Israel and Kerz-Rühling, 2008).
However, unlike labor force participation, the GDR was no exception regarding fertility:
as in all developed countries, fertility started decreasing sharply in the late 1960s. To counteract
this development, the GDR introduced the first baby year reform in 1976 through which
mothers of later-borns became eligible for one year of job-protected paid parental leave to
reconcile family and labor market participation. In the reform’s aftermath, short-term fertility
increased temporarily, but further declined from 1980 onwards — as did fertility rates in most
other industrialized countries. In the aftermath of the reform in 1986, fertility rates did not
respond (Büttner and Lutz, 1990). This is important for our empirical analysis, since in a setting
with increasing fertility rates we would not be able to disentangle effects of the parental leave
reform from the effects of an increased fertility.
Just like female labor force participation, public childcare availability in the GDR was also
large compared to other countries:11 In 1989, 60% of all newborn–to three–year-old children
and 80% of all one–to three–year-old children were cared for in public child care centers, which
were the most basic stage of the educational system and administrated by the health ministry.
Almost all newborn–to three–year-old children attending child care centers were there on a
full-time basis, namely 86.4%, and childcare on a half-day basis was uncommon in the GDR
(Helwig, 1987; Braun and Klein, 1995). Furthermore, informal care by nannies was extremely
rare. Also, most grandparents, neighbors or friends of mothers were working full-time as well,
10

The data refers to 1990. However, we found no evidence that the share of women working full-time was smaller
before the expansion of the baby year reform in 1986.
11
Childcare attendance in the GDR in the 1980s was roughly as large as childcare attendance in Western countries
nowadays. In 2016, Denmark had the highest enrolment rates in early childhood education and care services of
newborn–to two–year-olds with ca. 62% and Belgium as well as Iceland with ca. 60% (OECD, 2018).
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which is why they were not able to assist with childcare regularly (Zwiener, 1994).12 Thus, in
contrast to other studies, we face no issue of specific sorting into childcare in our setting.13
2.2 The post-reform scenario of the baby year reform of 1986
To counteract decreasing fertility rates in the 1980s, the baby year was extended to all mothers.
The new reform was announced in mid-April and implemented on the first of May, 1986. From
then on, parents of firstborn children became eligible for one year of job-protected paid parental
leave as well (70–90% of their wages, depending on the amount of sick pay) (Braun and Klein,
1995). Firstborns were then able to spend the entire first year of life with their mother instead
of only the first six months. Data shows that most eligible mothers made use of the baby year:
up to 95% in the late 1980s (Höckner, 1995). Thus, the introduction of the baby year in 1986
changed the most common care mode for children aged six to twelve months from childcare
centers to maternal care. In 1988, only 1% of all children below the age of one year were still
cared for in child care centers (Israel and Kerz-Rühling, 2008).14
2.3 Counterfactual care mode vs. parental care mode
The alternative care mode to parental care within the first year in a child’s life in the GDR was
public formal care. Centers were supervised by the health ministry. Available were daycare
centers (in 1989, 97.7% of all available places), which were open from six am to six pm on a
weekday; week-care centers, which opened 24 hours on a weekday (1.3% of all available
places), and children’s homes (1% of all available places). Most childcare centers were public
or operated by municipalities, about 5% were operated by state-owned enterprises. There were
no independent and almost no church-operated childcare facilities, nannies or other informal
care (Zwiener, 1994).

12

In contrast to the circumstances in the GDR, in former West German states in the 1980s, 70% of children
younger than six years old of working women spent their mornings in public care, 21% with grandparents, and
7% with neighbors or parent’s friends. Furthermore, the share of available child-care places for children younger
than three years of age was as little as 1.6% and 1.8% in 1986 and 1990, respectively (Braun and Klein, 1995.
13
Only a very small number of children was queuing for places in childcare centers: in 1989, 360.000 places were
available. 30.000 applications (roughly 7.7% of all applications) in total could not be satisfied immediately
(Zwiener, 1994). Within the waiting time, if possible, children were mostly cared for by grandparents, siblings,
neighbors.
14
It might be argued that mothers self-selected into applying for the baby year (mothers who were able to afford
10–30% less income). However, the framework of high female labor force participation rates before and after the
reform on the one hand and high childcare attendance before and low attendance after the reform on the other
hand makes us confident that there was no self-selection. Another foundation for this assumption is the unmatched
equality of income in the GDR: the Gini coefficient was as small as 0.22 in 1980 and 0.20 in 1987 (West German
states: 0.32) (Galbraith et al., 2017). This implies a comparatively small income inequality and thus a small
probability that a specific group of mothers selected themselves into applying for the baby year.
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Since childcare centers were required to adhere to strict regulations, quality did not vary
significantly throughout the centers, guaranteeing similar conditions for all children. The focus
of the childcare center’s programs was to foster children’s health, which was supervised by
pediatricians,15 and enhance cognitive development. Children were meant to have the
opportunity to play, learn to handle everyday situations and develop positive relations with
teachers and other children. The aim of these measures was to encourage the development of
senses, perception, cognitive activity, language acquisition, and moral values (Zwiener, 1994).
All pre-school teachers underwent a three-year theoretical and practical training at a medical
vocational school and specialized in subjects such as early childhood education, psychology,
and pediatrics. Starting in 1983, students in psychology were also able to specialize in the field
of “childcare center psychology” in order to improve psychological supervision in childcare
centers (Zwiener, 1994). In sum, this provides evidence that child care centers’ staff quality
was rather high. However, the group size varied between five or six children per teacher in
daycare centers which was considered rather large. In practice, group sizes were often even
larger due to absent days of teachers (Nentwig-Gesemann, 1999).
In terms of our identification strategy, one might be concerned that childcare quality (e.g.,
group size) improved due to the baby year reform, since almost all children below one year of
age were not cared for in public childcare anymore (Israel and Kerz-Rühling, 2008). Moreover,
the continuing decrease in total fertility rates during the 1980s could have intensified the
development. In case of a constant or less decreasing number of childcare places, this might
have resulted in improved group sizes. However, the care ratio per 1000 children stayed fairly
constant between 1986 and 1989: The care ratio per 1000 children slightly decreased from 811
to 802 children in care (Winkler, 1990; Zwiener, 1994). Thus, the baby year reform might have
only had a marginal effect on the quality of the childcare system.
2.4 Hypotheses
With the introduction of the baby year, public childcare was substituted by maternal care for
children aged six to twelve months. Our analysis focuses on the outcome variable of life
satisfaction as an aggregate measure of personality development, health, and school or work
life. If the overall measure of the latter three dimensions improves, life satisfaction should be
positively affected as well. Or, in other words — if we find an effect of the baby year on life

15

Doctors were also responsible for sanitary tasks and the consulting and training of teachers and parents
(Zwiener, 1994).
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satisfaction, there are most likely effects on some of the assumed channel variables as well.
This is because longer parental leave might have affected children in several ways.
First, parents play a crucial role in fostering children’s socio-emotional development.
Attachment theory postulates that separating an infant or toddler from the mother causes
anxiety (Bowlby, 1969). Spending a whole day in care centers in groups with other children
may cause a lot of emotional stress, from which they need to recover. There could be
differences in the way mothers are capable of offering their child the necessary emotional
support after returning from work. This might particularly be the case for lower-educated
mothers who are likely to work in low-wage jobs. These also tend to be jobs that expose
workers to physical hazards and psychological stress — factors known to correlate negatively
with good parenting and child development (e.g., McLoyd, 1998; Raver, 2003; Han, 2005;
Johnson et al., 2005; Felfe and Hsin, 2012; Felfe and Zierow, 2018). Therefore, we hypothesize
that especially children from low socioeconomic backgrounds benefited from the prolonged
parental leave in terms of life satisfaction. In contrast, higher-educated mothers who tend to be
in better job positions might be more capable of spending quality time with their children in
the remaining hours after work. Therefore, for children from high socioeconomic backgrounds,
we expect — in view of existing literature (Felfe and Hsin, 2012; Felfe and Zierow, 2018) —
positive or no effects of the prolonged parental leave on life satisfaction through the channel
of personality development. We also expect positive effects especially for boys, who tend to
benefit more than girls from maternal attachment in early life. For example, Beeghly et al.
(2017) show that boys, but not girls, are vulnerable to early caregiving risks such as maternal
depression, resulting in a decreased mother-child attachment security in toddlerhood. We
therefore hypothesize that an increase in life satisfaction might emerge through the channel of
personality development.
Second, the program of care centers was mainly aimed at maintaining and enhancing
children’s health and cognitive development. Thus, the staff followed a strict program that was
similar throughout the GDR, resulting in almost uniform quality throughout the care centers.
Attending child care may thus have exerted positive effects on these dimensions. Yet, this also
implies that the baby year reform might have decreased health and cognitive outcomes if the
quality in care centers exceeded the quality of care at home. Children of lower-educated
mothers might face worse environments for health and cognitive development at home
compared to the GDR’s child care centers. Thus, we also hypothesize that the baby year might
have led to negative effects on life satisfaction for children of lower-educated mothers through
the channels of health and education (e.g., Loeb et al, 2004; Belsky et al., 2007). There might
11

be no or positive effects on life satisfaction through the channels of health and education for
children from higher-educated mothers, since their environment for health and cognitive
development might have been similar or better than that of care centers.
3 Empirical approach
The setting under study facilitates causal identification of the reform effect on long-term life
satisfaction for two major reasons: First, almost all women were employed in the GDR, child
care was standardized full-day care for all children aged up to six years, and there was almost
no variation between available childcare facilities and thus no selection of specific groups of
children into particular forms of childcare. Second, the reform of 1986 guaranteed all mothers
one year of paid parental leave, and we know that almost all mothers made use of it. We take
advantage of the sequential introduction of the reforms (see Figure 1 in Section 2) and apply a
DiD-approach by comparing the difference between the outcomes of firstborns born before and
after the reform in May 1986 with the difference between the outcomes of later-borns before
and after the reform in May 1986.16 The dataset which fits the setting and empirical approach
is introduced in Section 4.
Figure 2
Treated and not treated individuals of the GDR’s baby year reform

Firstborn children
Later-born children

Reform 1976

Reform 1986

not treated

treated
treated (since 1976)

Notes: We observe an intention-to-treat effect, since we do not know whether the mother actually made use of the
baby year.

Importantly, the implementation of the reform of May 1986 was unexpected. Therefore, we
can rule out that the timing of birth was affected by the reform. We restrict the analysis to
individuals born between 1980 until 1989 to be far enough from the 1976 reform and close
enough to the 1986 reform. We also do robustness checks reducing and increasing the number
of birth cohorts under study, which however, does not lead to major changes in the results.
A further important issue is the intention-to-treat-nature of our estimates, since we do not
know from the survey data whether or not mothers made use of the paid parental leave or
whether or not mothers were employed before birth. However, given the institutional setting

16

Firstborn and later-born children in our sample are not members of the same family.
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of the GDR (high female labor force participation, standardized full-day childcare, take-up rate
of the baby year of up to 95%), it is very likely that most eligible children were treated by the
reform.
There are two main reasons why applying a DiD-approach rather than a pre-postcomparison by using a random discontinuity design is preferable in our specific case. First, the
Chernobyl disaster occurred on the 26th of April 1986 — only a few days before the baby year
reform came into force. Since the disaster affected the health of children and adults severely
(see, e.g., Cardis et al., 2006), it might influence our findings when just comparing pre- and
post-reform cohorts. However, the disaster affected children regardless of the number of
siblings they already had, i.e., our DiD-approach should not be affected by this event. Second,
the baby year reform is very close to the date of the fall of the Berlin Wall in 1989 and the
German reunification in 1990. Even before these events took place there was turmoil in the
GDR, which might have influenced child investment decisions of parents, for example
regarding education. However, already born children were affected equally by these
developments regardless of their number of siblings. Taken together, in contrast to pre-post
comparisons, our DiD-approach should work much better for the evaluation of effects of the
GDR baby year reform.
For applying a DiD-approach, we must be sure that the trend of life satisfaction of firstborn
and later-born children (all born between 1980 to 1989) would have been the same in absence
of the reform. Graphical evidence for the common trend is shown in Figure 4. There might
exist scenarios which would violate the common trends assumption. First, mothers might have
postponed birth to be eligible for the reform, which affects many other studies using birth date
cut-off rules. However, this does not affect our study for two reasons. One, it is only a major
concern in the case of a random discontinuity design, since these studies use a narrow time
frame around reforms. Two, our sample of individuals born in April to June of 1986 is very
small. Furthermore, we exclude all individuals born in 1986 to address this issue in a sensitivity
analysis. However, results for life satisfaction outcome are robust. Second, care quality in
public childcare centers might have changed after the 1986 reform. This would occur if the
child care ratio would decrease, since most children below one year of age were now kept out
of childcare. However, as explained in Section 2.4, the number of places in childcare as well
as the care ratio per 1000 children stayed fairly constant between the years 1986 and 1989.
Third, it would be problematic for our approach if our control group had been treated by the
reform of 1986 as well. If a younger sibling was born within the first year of life of their older
sibling, they would potentially be affected by the reform of 1986. However, we can rule out
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this concern due to two reasons: One, biological factors make it uncommon for siblings to be
less than 12 months apart. Two, the concern of siblings being affected17 although they were not
eligible themselves might also hold if children were able to stay at home with their mother
(firstborns as well as later-borns) when a younger sibling was born. However, this concern does
not affect our study, since “children having a younger sibling” fall under the category of “laterborn children” and thus have already had the chance to stay at home with their mother for their
first year of life since 1976. For them, nothing changed after the reform of 1986. Furthermore,
we are unaware of any other family policy or labor market reform during the time under study.
In any case, potentially occurring reforms would have occurred at the state level and would
thus be captured by birth cohort fixed-effects. Thus, we estimate the following DiDspecification:

(1) 𝑦𝑖𝑗𝑚 = 𝜆(𝐹𝑖𝑟𝑠𝑡𝑏𝑜𝑟𝑛)𝑗𝑚 × (𝑃𝑜𝑠𝑡𝑟𝑒𝑓𝑜𝑟𝑚)𝑗𝑚 + 𝛽1 (𝐹𝑖𝑟𝑠𝑡𝑏𝑜𝑟𝑛)𝑗𝑚 + 𝛽2 (𝑃𝑜𝑠𝑡𝑟𝑒𝑓𝑜𝑟𝑚)𝑗𝑚 + 𝜋𝑗 +
𝜇𝑋𝑖 + 𝑐 + 𝜖𝑖𝑗𝑚 .

𝑦𝑖𝑗𝑚 is the measure for long-term life satisfaction in later adult life of the child. The interaction
effect between (𝐹𝑖𝑟𝑠𝑡𝑏𝑜𝑟𝑛)𝑗𝑚 and (𝑃𝑜𝑠𝑡𝑟𝑒𝑓𝑜𝑟𝑚)𝑗𝑚 identifies all firstborn children whose mothers
were affected by the reform and thus eligible to one year of paid parental leave with their
firstborn child. 𝜆 is the coefficient of interest and measures the intention-to-treat effect. 𝜋𝑗
measures year of birth fixed-effects. (𝐹𝑖𝑟𝑠𝑡𝑏𝑜𝑟𝑛)𝑗𝑚 is a dummy indicator for children who are a
firstborn child and the coefficient 𝛽1 captures all possible permanent and general differences
between children who were born as firstborns or as later-borns. (𝑃𝑜𝑠𝑡𝑟𝑒𝑓𝑜𝑟𝑚)𝑗𝑚 is a dummy
indicator for children who were born on or after the 1st of May 1986, and the coefficient 𝛽2
captures all possible differences between children who were born before and after the reform.
Additionally, the vector 𝑋𝑖 contains individual and parental control variables. 𝑐 is the constant,
and 𝜖𝑖𝑗𝑚 is the heteroskedasticity-robust error term. We estimate the differences in outcome
change before and after the reform between firstborns and later-borns:

(2) 𝜆̂ = (𝑦̅𝐹𝑖𝑟𝑠𝑡𝑏𝑜𝑟𝑛,𝑝𝑜𝑠𝑡 − 𝑦̅𝐹𝑖𝑟𝑠𝑡𝑏𝑜𝑟𝑛,𝑝𝑟𝑒 ) − (𝑦̅𝐻𝑖𝑔ℎ𝑒𝑟𝑏𝑜𝑟𝑛,𝑝𝑜𝑠𝑡 − 𝑦̅𝐻𝑖𝑔ℎ𝑒𝑟𝑏𝑜𝑟𝑛,𝑝𝑟𝑒 ).
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That older siblings of affected children might also be affected by a given parental leave reform is shown in
Bettinger et al. (2014).
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Equation (2) displays the difference in average long-term life satisfaction of children born after
the reform versus before, whose mothers were eligible for the reform (firstborns) less the
difference in outcomes of children born before and after the reform who were not subject to
the reform (later-born children).
We also estimate whether there are differences in the effect of the baby year reform
between subgroups (socioeconomic background of the individual — measured by maternal
education — or gender). Therefore, we estimate the following DID-specification with
additional interactions. Equation (3) shows the specification for analyzing differences between
individuals by socioeconomic background:

(3) 𝑦𝑖𝑗𝑚 = 𝜆𝑒𝑑𝑢 (𝐹𝑖𝑟𝑠𝑡𝑏𝑜𝑟𝑛)𝑗𝑚 × (𝑃𝑜𝑠𝑡𝑟𝑒𝑓𝑜𝑟𝑚)𝑗𝑚 × (𝐿𝑜𝑤 𝑚𝑎𝑡𝑒𝑟𝑛𝑎𝑙 𝑒𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛)𝑗𝑚 +
𝜆(𝐹𝑖𝑟𝑠𝑡𝑏𝑜𝑟𝑛)𝑗𝑚 × (𝑃𝑜𝑠𝑡𝑟𝑒𝑓𝑜𝑟𝑚)𝑗𝑚 + 𝛽1 (𝐹𝑖𝑟𝑠𝑡𝑏𝑜𝑟𝑛)𝑗𝑚 + 𝛽1𝑒𝑑𝑢 (𝐹𝑖𝑟𝑠𝑡𝑏𝑜𝑟𝑛)𝑗𝑚 ×
(𝐿𝑜𝑤 𝑚𝑎𝑡𝑒𝑟𝑛𝑎𝑙 𝑒𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛)𝑗𝑚 + 𝛽2 (𝑃𝑜𝑠𝑡𝑟𝑒𝑓𝑜𝑟𝑚)𝑗𝑚 + 𝛽2𝑒𝑑𝑢 (𝑃𝑜𝑠𝑡𝑟𝑒𝑓𝑜𝑟𝑚)𝑗𝑚 ×
(𝐿𝑜𝑤 𝑚𝑎𝑡𝑒𝑟𝑛𝑎𝑙 𝑒𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛)𝑗𝑚 + 𝜋𝑗 + 𝜇𝑋𝑖 + 𝑐 + 𝜖𝑖𝑗𝑚

Equation (3) is almost identical to equation (1), but additionally interacts the variable for the
interaction effect, postreform-borns and firstborns with a dummy for a child’s socioeconomic
background (maternal education). For analyzing whether there are differences in the effects for
each gender, the variable for the socioeconomic background is substituted by a dummy for
male gender.
4 Data and descriptive statistics
4.1 Data
Our analysis is based on the SOEP, which is a representative sample of all people living in
Germany (Wagner et al., 2007). We draw upon the SOEP waves of 2000 to 2016 and observe
individuals who were born between 1980 and 1989 and raised in the GDR to cover a sufficient
timeframe around the reform of 1986.18 The SOEP includes all necessary information for an
identification strategy that allows us to estimate causal effects of prolonged parental leave on
children’s long-term life satisfaction and possible channels. To measure long-term outcomes,
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Generally, data of individuals born in later years is used from more recent SOEP waves to ensure we observe
adult individuals.
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we restrict our main sample to adults above 18 years of age19 for whom we have information
on birth year and month as well as the necessary information on siblings.
Treatment: Our treatment variable is unity for all firstborn children who were born on or
after the 1st of May, 1986. Before the reform, firstborn children were the sole group of
individuals who could only spend their first 26 weeks with their mother instead of the entire
first year of life. However, this changed with the 1st of May 1986. The treatment variable takes
the value zero for all other groups of individuals, since the group of firstborns was the only
group eligible for the baby year reform of 1986.
Life Satisfaction and channel measures: The SOEP provides us with measures for life
satisfaction and potential channel variables in terms of personality, schooling or labor market
and health. Life satisfaction is a self-assessment variable and varies between zero and ten,
where zero is fully unsatisfied and ten is fully satisfied. In terms of personality development,
we focus on the established measure of the Big Five personality traits that consist of five
dimensions: agreeableness, conscientiousness, extraversion, neuroticism and openness (see
Figure 3). We use the ten-item short version of the Big Five inventory (each personality trait is
calculated from two variables), but include three variables instead of two variables to calculate
the agreeableness personality trait to increase validity, as was suggested by Rammstedt and
John (2007).
Figure 3
Big Five personality traits and underlying variables
Has a forgiving nature; is considerate and kind to others; is sometimes somewhat
rude to others (reversed)
Conscientiousness
Does a thorough job; tends to be lazy (reversed)
Extraversion
Is outgoing and sociable; is reserved (reversed)
Neuroticism
Gets nervous easily; is relaxed and handles stress well (reversed)
Openness
Values artistic, aesthetic experiences; has an active imagination
Source: Gerlitz and Schupp (2005), Rammstedt and John (2007).
Agreeableness20

For the health channel, we concentrate on measures previously found in the literature to be
affected in the short-term by maternal leave and maternal employment. These are overall
health, obesity, and chronic illnesses (e.g. asthma, autoimmune diseases, hypertension, etc.).
The self-assessment question of current health situation is coded one to five, where one is the
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The variable for class repetition is drawn from the youth questionnaire of the SOEP. Thus, answering individuals
were 16 to 19 years old.
20
In contrast to the list of variables used for the ten-item short version of the Big Five inventory as stated in
Rammstedt and John (2007), in the SOEP, there is no “is generally trusting”-variable given. Here, the third
variable for the agreeableness trait is “has a forgiving nature”.
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best and five is the worst possible value. Individuals are obese when their body-mass-index
equals or exceeds a value of 30. We use a binary variable to classify individuals as obese
(unity), or not (zero). The binary variable of having chronic illnesses takes the value of unity
when the individual is diagnosed with any chronic illness and zero otherwise. For the channel
of schooling and labor market outcomes, we use the frequency of class repetition21 as a schoolrelated medium-term outcome, since there are no standardized test scores provided in the
SOEP. To measure long-term cognitive development and probable success in the labor market,
we use a binary variable to measure if an individual is at least a high-track graduate. It takes
the value unity, when an individual achieved the German high-track degree (Abitur) or a
university degree. It takes the value zero, if otherwise. Also, we use logged values of an
individuals’ gross income in the year before the survey to measure labor market outcomes.
Control variables: We consider the following individual-level controls: year of birth
(cohort fixed effects), a dummy for male gender, age, and a dummy whether an individual grew
up in an urban region. In sensitivity analyses, we additionally use controls for the current region
of living and number of siblings. Additionally, we consider mother’s and father’s highest
education (defined by unity, if having achieved the German high-track degree or a university
degree, or zero if otherwise) as family-background controls. In sensitivity analyses, we modify
these variables with information on whether or not the mother and the father are academics. As
another robustness test, we use these controls at the household level.22
4.2 Descriptive statistics
The mean values of the treatment variable, outcome and control variables are described in
Table 1. As can be seen in Panel A, 417 individuals (37.5%) in our sample were born after the
reform out of a total of 1,112 individuals we observe. Slightly more than half of them were
born as a firstborn and, thus, were affected by the reform (intention-to-treat effect).23 The main
outcome variable, life satisfaction, tends to be higher for individuals born after the baby year
reform, as seen in Panel B.

21

In the GDR, class repetition was common. Thus, there is enough variance in the observations to use it as an
outcome variable.
22
Descriptive statistics for control variables are shown in the appendix in Table A.1.
23
There are many observations for which we have information on the year of birth, but not on the month of birth.
If these individuals are not born in 1986, we can include them in the sample. However, if they were born in 1986,
we have to exclude them, since we need the month of birth to classify individuals born in 1986 to be treated or
non-treated. Only few individuals in our sample were born in May or June of 1986. Thus, the issue of medically
delaying birth to be eligible for the reform, which is subject to many papers analyzing parental leave reforms with
the help of an RDD approach, is not a big concern in our analysis. However, we conduct a robustness test where
we exclude 1986 to control for this issue.
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Table 1
Overall mean and mean comparisons of outcomes of individuals born before or after the
baby year reform
Full Sample
Prereform
Postreform
ObserMean
ObserMean
ObserMean
vations (std. dev.) vations (std. dev.) vations
(std. dev.)
Panel A: Treatment
0.197
0.525
Treatment variable (firstborn*postreform)
1,112
695
0 (0)
417
(0.398)
(0.500)
0.584
0.619
0.525
Firstborn (dummy)
1,112
695
417
(0.493)
(0.486)
(0.500)
0.375
Postreform (dummy)
1,112
695
0 (0)
417
1 (0)
(0.484)
Panel B: Individual well-being
7.145
7.065
7.278
Life Satisfaction (0: lowest, 10: highest)
1,112
695
417
(1.667)
(1.720)
(1.569)
Panel C: Big Five personality traits
5.261
5.249
5.283
Agreeableness (1: lowest, 7: highest)
993
639
354
(0.954)
(0.975)
(0.917)
5.569
5.661
5.401
Conscientiousness (1: lowest, 7: highest)
993
639
354
(1.105)
(1.090)
(1.114)
4.604
4.581
4.647
Extraversion (1: lowest, 7: highest)
993
639
354
(1.233)
(1.250)
(1.201)
3.601
3.633
3.542
Neuroticism (1: lowest, 7: highest)
993
639
354
(1.267)
(1.275)
(1.250)
4.463
4.411
4.558
Openness (1: lowest, 7: highest)
993
639
354
(1.326)
(1.356)
(1.267)
Panel D: Health outcomes
2.144
2.155
2.125
Current health (1: best, 5: worst)
1,112
695
417
(0.806)
(0.796)
(0.823)
0.109
0.100
0.123
Obesity (dummy)
1,056
649
407
(0.312)
(0.300)
(0.329)
0.205
0.212
0.192
Chronic illnesses (dummy)
957
598
359
(0.404)
(0.409)
(0.395)
Panel E: Schooling and labor market outcomes
0.180
0.165
0.192
Class repetition (dummy)
445
200
245
(0.384)
(0.372)
(0.395)
0.386
0.405
0.352
At least high-track graduate (dummy)
1,024
649
375
(0.487)
(0.491)
(0.478)
7.183
7.277
7.018
Gross income (log)
920
587
333
(0.765)
(0.699)
(0.846)
Notes: This table displays individual descriptives based on the birth cohorts 1980 to 1989 taken from SOEP
waves 2000 to 2016. Panel A provides descriptive statistics on our treatment variable, the baby year parental
leave reform in the GDR, adjusted to the number of observations in the regression for our main outcome of life
satisfaction (Panel B). Panel C shows outcome variables of the Big Five personality traits. Panel D introduces
descriptives for analyses using health outcomes, while Panel E shows descriptives on schooling and labor market
outcome variables. Panel F shows control variables we use in our baseline regressions and robustness tests. All
variables shown are adjusted to the sample of the main analysis using life satisfaction.
Source: German Socio-Economic Panel (SOEP), waves 2000 to 2016. Own calculations.

In Panel C to E, outcome variables to analyze potential channels are described. Compared to
individuals born before the reform, individuals born after score better in terms of all Big Five
personality traits (Panel C), with the exception of conscientiousness. Also, individuals born
after the reform tend to have better health (Panel D), but worse schooling and labor market
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outcomes (Panel E). Worse labor market outcomes might be due to the fact that individuals
born after the reform are still younger (mean: 19.8 years) than individuals born before the
reform (mean: 22.8 years).
A first graphical impression of the DiD-approach for the outcome variable of life
satisfaction is provided in Figure 4. The figure plots observations by year of birth to the left
and to the right of the reform cut-off date (1st of May 1986, vertical line) for both firstborn and
later-born children before and after the reform. Before the reform, later-born individuals are
more satisfied with life in adulthood than firstborns. In the year of the reform, there is a jump
in life satisfaction scores for firstborn individuals, but not for later-borns. In the years after, life
satisfaction of firstborn individuals is higher than life satisfaction scores of later-born
individuals.
Figure 4:
Local averages for life satisfaction before and after the baby year reform

Notes: The figure shows average values of life satisfaction plotted for firstborn (black) and later-born (grey)
individuals. The vertical line indicates the time of the baby year reform on the 1st of May 1986. Due to sample
sizes for the birth cohorts, we calculated the mean for every two years. We binned the birth years 1980 and 1981,
1982 and 1983, 1984 and 1985, as well as 1987 and 1988.
Source: German Socio-Economic Panel (SOEP), waves 2000 to 2016. Own calculations.
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5 Empirical results
5.1 Baseline scenario
To test whether the difference in life satisfaction scores between pre- and postreform first- and
later-borns is significantly different from zero, we regress life satisfaction scores on our
treatment variable, its components and a set of control variables in an OLS-estimation with
heteroskedasticity-robust error terms. The estimated “eligible to the baby year reform”coefficient for the baseline specification is reported in Table 2, column (1). As Figure 4 in
Section 4.2 suggested, the average life satisfaction scores between pre- and postreform firstand later-borns differ significantly from zero and increased by 33% of the standard deviation.24
Compared to the pre-reform level, life satisfaction increases by 7.8% of the pre-reform mean.25
Table 2
Effects of the baby year reform on long-term life satisfaction of children
Baseline
(1)

0.550***

(2)
Add. control:
living in West
Germany
0.540**

(3)
Add. control:
number of
siblings
0.472**

(0.213)

(0.212)

(0.222)

(0.218)

(0.269)

(0.318)

-0.254*

-0.235*

-0.131

Full sample
Firstborn*postreform
Firstborn
Postreform
Constant
R-squared

Robustness tests

-0.238*

(4)
Without
birthyear
of 1986
0.515**

(5)

(6)
Placebo
Birth before
reform date
June 1988
(May 1982)
0.536**
0.175

-0.232*

-0.195

(0.136)

(0.136)

(0.146)

(0.138)

(0.137)

(0.197)

-0.672

-0.655

-0.356

1.987***

-0.590

0.848

(0.448)

(0.450)

(0.485)

(0.432)

(0.466)

(0.557)

5.248***

5.218***

5.265***

5.247***

5.389***

6.877***

(0.364)

(0.365)
0.072

(0.378)
0.079

(0.367)
0.070

(0.477)
0.068

(0.981)
0.093

0.069

Observations
1.112
1.112
1.019
1.048
913
537
Cohort fixed effects
Yes
Yes
Yes
Yes
Yes
Yes
Individual controls
Yes
Yes
Yes
Yes
Yes
Yes
Background controls
Yes
Yes
Yes
Yes
Yes
Yes
Notes: This table displays the DiD estimates resulting from an OLS regression with life satisfaction as outcome
variable (measured between ages 18 and 36), respectively, dependent on the mother’s eligibility status for the
baby year paid parental leave reform. Regressions include birth cohort fixed effects, individual controls such
as gender, age and the survey year, as well as background controls such as maternal and paternal education and
whether the individual grew up in an urban area, or not. The table shows the regression results for the pooled
sample. Robust standard errors are reported in parentheses. Levels of significance: *** p<0.01, ** p<0.05,
* p<0.1.
Source: German Socio-Economic Panel (SOEP), waves 2000 to 2016. Own calculations.
24

The calculation is as follows: The coefficient shown in Table 2 column (1), first row, divided by the standard
deviation of life satisfaction in the full sample displayed in Table 1, Panel B, gives the named result
(0.550/1.667=33%).
25
Life satisfaction is measured on a scale from zero to ten. The pre-reform mean is 7.065, as can be seen in Table
1, column (4). The point estimate of life satisfaction is 0.550, which thus gives the named result
(0.550/7.065=7.8%).
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5.2 Robustness checks
Our baseline specification does not include measures that could change in reaction to being
exposed to prolonged maternal care due to the baby year reform. We additionally include such
variables — currently living in West German states and number of siblings, respectively — in
column (2) and (3) of Table 2. The estimated coefficient decreases only marginally after
controlling for the current region of living, but standard errors become slightly smaller. When
controlling for the number of siblings, however, the estimated coefficient decreases more in
size, but standard errors increase. Both results remain significantly different from zero.
In columns (4) and (5), we restrict our sample. In column (4), we exclude all individuals
who were born in 1986. We do this because first, there might be a slight probability that
mothers postpone birth by a few days or weeks to be eligible to the reform. Second, there might
have been difficulties in the first months of implementing the reform or applying for parental
leave afterwards. Third, mothers of children born in the second half of 1986 might already have
had a place in a child care centers for their baby, and did not want to withdraw due to social or
work-related reasons. In column (5), we exclude individuals born in 1988 because of potential
differences between them and other children due to the closeness of their birthday to the
German reunification. However, in both specifications, the estimated coefficient remains
significantly different from zero, although they slightly decrease in size and standard errors
increase.
In column (6), we estimate the coefficient by using a pseudo reform date (May 1982). We
chose this specific year, because, to the best of our knowledge, there were no other reforms in
1982 which might have had an influence on life satisfaction. The sample we use here was born
between 1978 and 1984. Reassuringly, the difference between averages of pre- and postreform
first- and later-borns is not significantly different from zero.
In Table A.3 in the appendix, we conduct four additional robustness checks by
interchanging parental education variables on the one hand, and redefining treated individuals
by being born from November 1985 on.26 Specifically, in columns (2) to (4), we substitute
family background controls by different variables (either education on household level, or
using a dummy whether parents are academics). All results remain significantly different from

26

We conduct the latter robustness check, since we did not find any official information on how eligibility status
was determined. Because of this, we cannot exclude the probability that mothers, whose children were as young
as six months (end of pre-reform paid maternal protection) when the reform became effective, were eligible for
parental leave within the framework of the baby year reform.
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zero. In column (5), we redefine treated individuals. Results remain significantly different from
zero, and the treatment coefficient increases in size.
5.3 Effect heterogeneity
As a next step we stratify the model of our baseline specification in Table 2, column (1), by
interacting the treatment variable with maternal education (see equation (3) in Section 3) and
the individual’s gender. Estimation results are displayed in Table 3. In contrast to our
hypotheses stated in Section 2, there are no significant differences between average life
satisfaction of individuals from low or high socioeconomic backgrounds, or between the
averages of each gender.
Table 3
Effects of the baby year reform on long-term life satisfaction of children by mother's
socioeconomic background and children's gender
Panel A

Panel B
Panel C
Effects by socioeconomic
Full sample
Effects by gender
background
Firstborn*postreform*low educated mother
0.757
(0.493)
Firstborn*postreform*male
-0.0330
(0.418)
Firstborn*postreform
0.550***
-0.0328
0.565*
(0.213)
(0.441)
(0.289)
R-squared
0.069
0.07
0.069
Observations
1.112
1.112
1.112
Cohort fixed effects
Yes
Yes
Yes
Individual controls
Yes
Yes
Yes
Background controls
Yes
Yes
Yes
Notes: This table displays subgroup DiD estimates resulting from an OLS regression with life satisfaction as
outcome variable (measured between ages 18 and 36), respectively, dependent on the mother’s eligibility status
for the baby year paid parental leave reform. Regressions include birth cohort fixed effects, individual controls
such as gender, age and the survey year, as well as background controls such as maternal and paternal education
and whether the individual grew up in an urban area, or not. Regressions in Panel B and C also include
interactions of the variables firstborn and postreform with a dummy for low maternal education and a dummy
for male gender of the observed individual, respectively. The table shows the regression results for the pooled
sample. Robust standard errors are reported in parentheses. Levels of significance: *** p<0.01, ** p<0.05,
* p<0.1.
Source: German Socio-Economic Panel (SOEP), waves 2000 to 2016. Own calculations.

5.4 Channels
5.4.1 Big Five personality traits
As we discussed in Section 2.4, there might be a variety of channels that could lead to the
positive effect of the baby year reform on life satisfaction. We test in this section whether the
effect might be due to personality development. Results for each Big Five personality trait are
22

presented in Table 4. Panel A shows results from regressions with the full sample. However,
there are no effects of the reform on the Big Five personality traits of children in the long run.
When stratifying the model from Panel A by socioeconomic background (Panel B) or the
individual’s gender (Panel C), we find differences between the averages of the particular
subgroups. We see in Panel B that conscientiousness of affected individuals from high
socioeconomic backgrounds decreased, but it increased for individuals from low
socioeconomic backgrounds with a coefficient of 0.173.27 The negative effect on
conscientiousness for individuals from high socioeconomic backgrounds is in contrast to what
we expected, but the estimation has a high standard deviation. The positive effect of the reform
for individuals from low socioeconomic backgrounds is in line with the hypothesis set in
Section 2.4.
Table 4
Effects of the baby year reform on long-term Big Five personality traits of children

Firstborn*postreform

Firstborn*postreform*low
educated mother

(1)
(2)
(3)
(4)
Agreeableness Conscientiousness Extraversion Neuroticism
Panel A: Full sample
-0.0101
0.103
0.254
-0.0616
(0.128)
(0.149)
(0.168)
(0.167)
Panel B: Effects by socioeconomic background
0.182

0.728**

0.253

-0.803**

(4)
Openness
0.218
(0.177)
-0.147

(0.285)
(0.337)
(0.385)
(0.388)
(0.403)
-0.0333
-0.555*
-0.258
0.859**
0.325
(0.244)
(0.292)
(0.332)
(0.339)
(0.347)
Panel C: Effects by gender
Firstborn*postreform*male
0.289
0.178
0.118
-0.0866
0.711**
(0.256)
(0.298)
(0.334)
(0.334)
(0.354)
Firstborn*postreform
-0.0229
-0.0935
-0.122
0.284
-0.146
(0.181)
(0.201)
(0.243)
(0.238)
(0.255)
Observations
993
993
993
993
993
Cohort fixed effects
Yes
Yes
Yes
Yes
Yes
Individual controls
Yes
Yes
Yes
Yes
Yes
Background controls
Yes
Yes
Yes
Yes
Yes
Notes: This table displays subgroup DiD estimates resulting from an OLS regression with the Big Five
personality traits as outcome variables (measured between ages 18 and 36), respectively, dependent on the
mother’s eligibility status for the baby year paid parental leave reform. Regressions include birth cohort fixed
effects, individual controls such as gender, age and the survey year, as well as background controls such as
maternal and paternal education and whether the individual grew up in an urban area, or not. Regressions in
Panel B and C also include interactions of the variables firstborn and postreform with a dummy for low
maternal education and a dummy for male gender of the observed individual, respectively. Only observations
are used for whom life satisfaction is available. The table shows the regression results for the pooled sample.
Robust standard errors are reported in parentheses. Levels of significance: *** p<0.01, ** p<0.05, * p<0.1.
Source: German Socio-Economic Panel (SOEP), waves 2000 to 2016. Own calculations.
Firstborn*postreform
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The calculation is as follows: The estimated coefficient for individuals from low socioeconomic backgrounds
is added to the estimated coefficient for individuals from high socioeconomic backgrounds (-0.555+0.728=0.173).
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We also find that long-term neuroticism of (now-adult) affected children from high
socioeconomic backgrounds increased, and the estimate is significant different from zero. The
effect for individuals from low socioeconomic backgrounds is significantly different from the
average of individuals from high socioeconomic backgrounds and close to zero. This result
might be explained by literature suggesting first, that intelligent individuals tend to be more
neurotic and even have a higher risk for psychological disorders than less intelligent people
(Penney et al., 2014; Karpinski et al., 2018). Second, the increased time with an intelligent
mother might have fostered an intergenerational transmission of neuroticism-related
personality traits (Yamagata et al., 2016; Colich et al., 2017). In Panel C, effect differences
between the genders are displayed. There are positive effects for males in terms of openness.
This is in line with literature that found boys to be more sensitive in early life in general, and
especially sensitive to early separation from the mother and low-quality external care, so that
they benefit from increased maternal care in early life in terms of personality and behavior
(Kottelenberg and Lehrer, 2014; Beeghly et al., 2017; Golding and Fitzgerald, 2017; Schore,
2017).
5.4.2 Health
In this section we test whether the increase in life satisfaction might be driven by differences
in the health of treated and non-treated individuals. Estimated results are presented in Table 5.
Panel A suggests that on average, individuals who were subject to the baby year reform do
more often show chronic illnesses than individuals who were not subject to the reform. The
effect is significantly different from zero. Since we find positive — but not significantly
different from zero — effects on overall health (a negative coefficient implies that individuals
rate their overall health better), our hypothesis that the environment in care centers favored
health more than environment at home cannot be confirmed completely. An explanation for
the increase in chronic illnesses might be that children in care centers were exposed more to
different germs because of other children and thus adapted immunities more frequently than at
home where no other children were present (e.g., Ball et al., 2000). Panel B displays results
stratified by socioeconomic backgrounds. The estimated coefficient for individuals from high
socioeconomic backgrounds suggests better overall health for these individuals. The effect is
statistically different from zero and shows that for families from high socioeconomic
backgrounds, the quality of environment children grew up might be higher. The difference
between averages of individuals from high and low socioeconomic backgrounds is statistically
different from zero. For them, the environment at home (being the counterfactual to child care
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centers) was of lower quality in terms of health development. However, the calculated
coefficient is as small as 0,04 and thus, the effect size is close to zero. In terms of gender, there
are no differences between females and males in terms of health as can be seen in Panel C.
Table 5
Effects of the baby year reform on long-term health of children
(1)
Obesity
Panel A: Full sample
-0.00705
(0.0406)

Firstborn*postreform

(2)
Overall health

(3)
Chronic illnesses

-0.0533
(0.106)

0.110**
(0.0552)

Panel B: Effects by socioeconomic background
Firstborn*postreform*low educated mother
Firstborn*postreform

-0.00488
(0.0846)
-0.00225
(0.0664)

0.405*
(0.246)
-0.365*
(0.216)

-0.0425
(0.132)
0.142
(0.116)

Panel C: Effects by gender
-0.0207
-0.294
-0.0192
(0.0809)
(0.209)
(0.113)
Firstborn*postreform
0.00448
0.0960
0.119
(0.0575)
(0.147)
(0.0815)
Observations
1.056
1.112
957
Cohort fixed effects
Yes
Yes
Yes
Individual controls
Yes
Yes
Yes
Background controls
Yes
Yes
Yes
Notes: This table displays subgroup DiD estimates resulting from an OLS regression with different health
outcomes (measured between ages 18 and 36), respectively, dependent on the mother’s eligibility status for the
baby year paid parental leave reform. Regressions include birth cohort fixed effects, individual controls such as
gender, age and the survey year, as well as background controls such as maternal and paternal education and
whether the individual grew up in an urban area, or not. Regressions in Panel B and C also include interactions
of the variables firstborn and postreform with a dummy for low maternal education and a dummy for male gender
of the observed individual, respectively. Only observations are used for whom life satisfaction is available. The
table shows the regression results for the pooled sample. Robust standard errors are reported in parentheses.
Levels of significance: *** p<0.01, ** p<0.05, * p<0.1.
Source: German Socio-Economic Panel (SOEP), waves 2000 to 2016. Own calculations.
Firstborn*postreform*male

5.4.3 Schooling and labor market outcomes
We also test whether the increase in life satisfaction might be driven by the channel of
schooling and labor market outcomes. However, as Table 6 suggests, there are no significant
effects different from zero of the baby year reform on schooling or labor market outcomes,
which is in line with a large part of previous literature and our drawn hypotheses in Section
2.4.
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Table 6
Effects of the baby year reform on long-term schooling and labor market outcomes of
children
(1)
Class repetition
Firstborn*postreform

Panel A: full sample
-0.0368
(0.0760)

(2)
At least high-track
graduate
0.0330
(0.0601)

(3)
Gross income (log)
0.116
(0.103)

Panel B: effects by socioeconomic background
Firstborn*postreform*low educated mother
-0.0583
0.206
0.0923
(0.152)
(0.151)
(0.260)
Firstborn*postreform
0.00716
-0.123
0.0455
(0.127)
(0.134)
(0.235)
Panel C: effects by gender
Firstborn*postreform*male
0.177
0.0445
0.0361
(0.146)
(0.122)
(0.207)
Firstborn*postreform
-0.120
0.0129
0.0997
(0.0838)
(0.0853)
(0.159)
Observations
445
1.024
920
Cohort fixed effects
Yes
Yes
Yes
Individual controls
Yes
Yes
Yes
Background controls
Yes
Yes
Yes
Notes: This table displays subgroup DiD estimates resulting from an OLS regression with different schooling
outcomes (class repetition measured between ages 16 and 19) for ages of 18 to 36, dependent on the mother’s
eligibility status for the baby year paid parental leave reform. Regressions include birth cohort fixed effects,
individual controls such as gender, age and the survey year, as well as background controls such as maternal
and paternal education and whether the individual grew up in an urban area, or not. Regressions in Panel B and
C also include interactions of the variables firstborn and postreform with a dummy for low maternal education
and a dummy for male gender of the observed individual, respectively. Only observations are used for whom
life satisfaction is available. The table shows the regression results for the pooled sample. Robust standard
errors are reported in parentheses. Levels of significance: *** p<0.01, ** p<0.05, * p<0.1.
Source: German Socio-Economic Panel (SOEP), waves 2000 to 2016. Own calculations.

6 Discussion and alternative channels
Apart from the channels introduced in Sections 5.4.1 to 5.4.3, there might be other mechanisms
that could have influenced the life satisfaction of individuals who were subject to the baby year
reform of 1986. If fertility was affected by the reform of 1986 and families decided to have a
second or third child after the reform more often than before the reform, treated firstborns might
be less likely to be an only child.28 This might influence life satisfaction in two directions. On
the one hand, they could be more satisfied with life due to possible positive experiences of
having one or more siblings. On the other hand, they might be less satisfied with life by having
more siblings due to higher competition in childhood with other children, a worse financial
situation of parents, etc. We therefore run a regression with the number of siblings as an
28

Conrad et al. (1995) shows that there was just a very slight, not sizable increase in total fertility rates in 1987.
Fertility continued to decrease thereafter.
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outcome variable. Results are shown in Table A.3 in the Appendix. We find negative effects
of the reform on the number of siblings of children. The effect is statistically different from
zero, but very small (individuals who were subject to the baby year reform have 0.25 siblings
less than individuals not subject to the reform).
Families might have also been more likely to move to West German states after the
reunification when having only one child, since it is shown in the literature that families are
more mobile the less children they have (e.g., Fischer and Malmberg, 2001; Long, 1972). The
baby year reform was very close to the German reunification, and if families with an only child
were more likely to move to West German states after the German reunification, there might
be a probability that the relocation to West German states had an effect on an individual’s life
satisfaction. On the one hand, individuals might be more satisfied with life due to better
perspectives in West German states after the German reunification. On the other hand,
individuals might be less satisfied with life since they had to leave behind childhood friends
and other family members such as grandparents. The results are also displayed in Table A.3
where we find no effects significantly different from zero of the reform on the probability of
living in West German states in adulthood. Thus, this channel does not drive our results on life
satisfaction.
7 Conclusion
In this paper, we study the baby year reform of the GDR and its impact on long-term life
satisfaction of affected (now-adult) children. The reform prolonged paid parental leave by six
months so that mothers could stay at home with their baby for twelve instead of six months
after birth. Because of the almost 100% labor force participation rate of women and
standardized full-day care for almost all children, the evaluation of the GDR reform does not
face problems of selection of women into the labor market and insufficient or heterogeneous
child care supply, which is in contrast to many other studies on parental leave reforms. We
analyze the birth cohorts 1980 to 1989 of the SOEP survey by applying a DiD-approach,
making use of a very specific timing of the GDR’s baby year reform. From 1976 on, mothers
with at least two children were entitled to a twelve-month parental leave; from 1986 on, all
mothers, including those of firstborn children, were entitled to this longer leave period. We
thus compare the trend of outcome variables of firstborn children with the trend of outcome
variables of later-born children to measure the causal effect of the reform.
This paper focuses on the effects of the baby year reform on long-term subjective wellbeing (measured by overall life satisfaction) of children. This measure captures the sum of
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effects on other individual dimensions such as health, personality and education or labor market
success. To the best of our knowledge, subjective well-being has not yet been analyzed in
parental leave literature as a potential outcome that is impacted by parental leave reforms. Yet,
there are many reasons why subjective well-being of children is an important outcome to look
at when evaluating parental leave reforms. First, child psychology literature suggests that
spending more time with the mother within the first year of life has a positive impact on a
child’s personality development (Bowlby 1969). Second, well-being has been become an
important outcome variable in recent economic literature (e.g. Kahneman and Krueger, 2006;
Clark et al., 2008; Deaton and Stone, 2013; Benjamin et al., 2019). On the one hand, literature
shows that subjective well-being is an important and more direct way to measure welfare. On
the other hand, responses to questions about subjective well-being capture aspects of an
individual’s health, overall neurological functioning and other characteristics. It can also
predict future behavior (Kahneman and Krueger, 2006).
Our results reveal that spending more time with the mother in the whole first year of life
— compared to spending six months with the mother and six months in a childcare center —
matters for individuals in the long run. The prolongation of parental leave by six months has
positive effects on subjective well-being measured by life satisfaction, which increases by 33%
of the standard deviation and corresponds to an increase by 7.8% of the pre-reform mean.
Results are robust throughout a variety of sensitivity analyses and similar for females and
males, as well as individuals from high and low socioeconomic backgrounds.
We also analyze whether the increase in life satisfaction might be driven by other channels
that could have been influenced by the baby year reform, such as personality development,
health, educational or labor market outcomes. We find that the positive effect of the reform on
life satisfaction might be partly explained by a positive development of personality traits of
individuals from low socioeconomic backgrounds and boys. For individuals from high
socioeconomic backgrounds, it might be partly explained by a positive health development.
Our findings emphasize that individuals are affected differently by parental leave reforms
and that the effects vary by socioeconomic background and gender. However, as diverse as the
effects on different dimensions such as personality development and health are, all individuals
seem to benefit in terms of life satisfaction from staying at home with their mother for the
complete first year of life.
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Appendix
Table A.1
Descriptive statistics including control variables
Observations

Mean

Std. dev.

Panel A: Treatment
Treatment variable (firstborn*postreform)

1,112

0.197

0.398

Firstborn (dummy)

1,112

0.584

0.493

Postreform (dummy)
Panel B: Individual well-being
Life Satisfaction (0: lowest, 10: highest)
Panel C: Big Five personality traits
Agreeableness (1: lowest, 7: highest)

1,112

0.375

0.484

1,112

7.145

1667

993

5.261

0.954

Conscientiousness (1: lowest, 7: highest)

993

5.569

1.105

Extraversion (1: lowest, 7: highest)

993

4.604

1.233

Neuroticism (1: lowest, 7: highest)

993

3.601

1.267

Openness (1: lowest, 7: highest)
Panel D: Health outcomes
Current health (1: best, 5: worst)

993

4.463

1.326

1,112

2.144

0.806

Obesity (dummy)

1,056

0.109

0.312

957

0.205

0.404

445

0.180

0.384

1,024

0.386

0.487

Chronic illnesses (dummy)
Panel E: Schooling and labor market outcomes
Class repetition (dummy)
At least high-track graduate (dummy)
Gross income (log)
Panel F: Control variables
Male gender (dummy)

920

7.183

0.765

1,112

0.489

0.500

Year of birth (1980-1989)

1,112

1984,546

2.975

Grew up in urban area (dummy)

1,112

0.683

0.466

Grew up in urban area (missing dummy)

1,112

0.009

0.094

Number of siblings (0-11)

1,019

1.364

1.206

Living in West German states (dummy)

1,112

0.289

0.453

Mother is at least high-track graduate (dummy)

1,112

0.244

0.430

Mother is at least high-track graduate (missing dummy)

1,112

0.014

0.120

Mother is an academic (dummy)

1,112

0.182

0.386

Mother is an academic (missing dummy)

1,112

0.030

0.170

Father is at least high-track graduate (dummy)

1,112

0.215

0.411

Father is at least high-track graduate (missing dummy)

1,112

0.042

0.201

Father is an academic (dummy)

1,112

0.167

0.373

Father is an academic (missing dummy)

1,112

0.062

0,241

At least one parent is a high-track graduate (dummy)
At least one parent is a high-track graduate (missing
dummy)
At least one parent is an academic (dummy)

1,112

0.308

0.462

1,112

0.008

0.090

1,112

0.260

0.439

At least one parent is an academic (missing dummy)

1,112

0.012

0.108
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Notes: This table displays individual descriptives based on the birth cohorts 1980 to 1989 taken from
SOEP waves 2000 to 2016. Panel A provides descriptive statistics on our treatment variable, the baby
year parental leave reform in the GDR, adjusted to the number of observations in the regression for our
main outcome of life satisfaction (Panel B). Panel C shows outcome variables of the Big Five personality
traits. Panel D introduces descriptives for analyses using health outcomes, while Panel E shows
descriptives on schooling and labor market outcome variables. Panel F shows control variables we use in
our baseline regressions and robustness tests. All variables shown are adjusted to the sample of the main
analysis using life satisfaction.
Source: German Socio-Economic Panel (SOEP), waves 2000 to 2016. Own calculations.

Table A.2
Regressions for alternate channels: number of siblings and current region of living
Firstborn*postreform
Firstborns
Postreform
Constant
R-squared
Observations
Cohort fixed effects
Individual controls
Background controls

Number of siblings
-0.263*
(0.152)
-0.385***
(0.0895)
0.411
(0.394)
0.591***
(0.215)
0.096

Lives in a West German state
0.0457
(0.0573)
-0.0261
(0.0370)
-0.0809
(0.137)
0.137
(0.0999)
0.060

1,019
Yes
Yes
Yes

1,112
Yes
Yes
Yes

Notes: This table displays the DiD estimates for two placebo tests resulting from an OLS regression
with outcome variables for number of siblings and current region of living — either East or West
German Laender — (measured between ages 18 and 36), respectively, dependent on the mother’s
eligibility status for the baby year paid parental leave reform. Regressions include birth cohort fixed
effects, individual controls such as gender, age and the survey year, as well as background controls such
as maternal and paternal education and whether the individual grew up in an urban area, or not. Only
observations are used for whom life satisfaction is available. Robust standard errors are reported in
parentheses. Levels of significance: *** p<0.01, ** p<0.05, * p<0.1.
Source: German Socio-Economic Panel (SOEP), waves 2000 to 2016. Own calculations.
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Table A.3
Robustness checks: definition changes of parental education and eligibility for the outcome
of long-term life satisfaction of children
Baseline
(1)

Robustness checks

0.550***
(0.213)
-0.238*
(0.136)
-0.672
(0.448)
5.248***
(0.364)
0.069

(2)
Definition
change: at least
one parent is a
high-track
graduate
0.546***
(0.211)
-0.245*
(0.136)
-0.704
(0.444)
5.244***
(0.362)
0.069

0.541**
(0.211)
-0.232*
(0.136)
-0.748*
(0.448)
5.230***
(0.365)
0.068

0.536**
(0.211)
-0.234*
(0.136)
-0.713
(0.443)

(5)
Eligibility:
firstborns
from
November
1985 on
0.658***
(0.201)
-0.266*
(0.141)
0.0904
(0.371)

5.227***
(0.362)
0.070

5.262***
(0.361)
0.072

1,112

1,112

1,112

1,112

1,158

Cohort fixed effects

Yes

Yes

Yes

Yes

Yes

Individual controls

Yes

Yes

Yes

Yes

Yes

Background controls

Yes

Yes

Yes

Yes

Yes

Full sample

Firstborn*postreform
Firstborn
Postreform
Constant
R-squared
Observations

(3)

(4)

Definition
Definition
change: mother change: at least
and father are
one parent is
academics
an academic

Notes: This table displays the DiD estimates resulting from an OLS regression with life satisfaction as outcome
variable (measured between ages 18 and 36), respectively, dependent on the mother’s eligibility status for the
baby year paid parental leave reform. Regressions include birth cohort fixed effects, individual controls such as
gender, age and the survey year, as well as background controls such as maternal and paternal education and
whether the individual grew up in an urban area, or not. The table shows the regression results for the pooled
sample. Robust standard errors are reported in parentheses. Levels of significance: *** p<0.01, ** p<0.05,
* p<0.1.
Source: German Socio-Economic Panel (SOEP), waves 2000 to 2016. Own calculations.
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