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Abstract

While the health benefits of breastfeeding for both mothers and children are well
known, breastfeeding may make it difficult for mothers to return early to the labor
market. Maternity and parental leave regulations have been designed to reduce this
conflict. In 2007, Germany put into effect a new parental leave benefit (Elterngeld).
The related reform increased the number of parents eligible for benefits and changed
the amount and duration of the benefits. The reform sought to decrease the pressure to
return to the labor market soon after childbirth, especially for those parents who did
not benefit under the old system. The current paper investigates whether this reform
of parental leave impacted breastfeeding initiation and duration in Germany. We draw
on representative survey data from the German Socio-Economic Panel Study (SOEP)
from 2002 through 2012. Three breastfeeding measures are exploited 1) breastfeeding
at birth or no breastfeeding initiation; 2) breastfeeding for at least four months; and 3)
breastfeeding for at least six months.

We find no effect of the Elterngeld reform on breastfeeding initiation or breastfeeding
for at least six months, but do find an effect on breastfeeding for at least four months.
Applying a difference-in-difference approach, it is shown that mothers who were not af-
fected by the reform did not change their breastfeeding behavior. Breastfeeding duration
increased among mothers who benefited from the reform. The results were robust over
various sensitivity tests including placebo regressions and controlling for regional indica-
tors, among others. Thus, our empirical results provide evidence that the reform’s goal
of allowing parents to spend more time with their children during the first year of life
also impacted breastfeeding behavior.
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Introduction

1. Introduction

Increasing the prevalence and duration of breastfeeding has been identified as an im-

portant public health goal for a number of reasons (e.g., Rubin 2013): breastfeeding has

been found to reduce the risk of infections and obesity in children and to improve their

cognitive and emotional development (Belfield & Kelly 2012; Anderson, Johnstone &

Remley 1999; Borra, Iacovou & Sevilla 2012; Del Bono & Rabe 2012; McCrory & Layte

2012).1 On average, breastfeeding is related to more time spent in emotional care for

the child than other forms of feeding (Smith & Ellwood 2011). Breastfeeding is also

associated with positive mental health effects and a reduced risk of breast cancer in

mothers (Del Bono & Rabe 2012, Beral et al. 2002). Breast milk is the recommended

source of nutrition for newborn children for at least the first six months of life (World

Health Organization and UNICEF 2003). However, breastfeeding may make it more

difficult for mothers to return to the labor market soon after childbirth (e.g., Kobayashi

& Usui 2014; Roe et al. 1999; Berger, Hill & Waldfogel 2005; Ogbuanu et al. 2011).

Maternity and parental leave provisions have been developed to mitigate this con-

flict. Some empirical studies show that the duration of maternity and parental leave

is associated with improved child health and development (Ruhm 2000; Tanaka 2005;

Waldfogel, Han & Brooks-Gunn 2002; Carneiro, Loken & Salvanes 2011), while others

report no significant association (Rasmussen 2010; Liu & Skans Oskar 2010; Dustmann

& Schönberg 2012) if parental leave extends beyond the first year of a child’s life. It

is assumed that the positive effects of parental leave provisions identified within the

first year are partly a result of breastfeeding, yet only a few studies to date have fo-

cused directly on the relationship between breastfeeding and parental leave mandates.

These include the studies by Baker & Milligan (2008) and Huang & Yang (2014), who

estimate a positive impact of parental leave benefits on breastfeeding in Canada and

California (USA).

1A recent sibling study finds no significant long-term breastfeeding benefits in sibling pairs in which
one child was breastfed and the other was not (Colen & Ramey 2014); however, this study does
not account for e.g. exclusive breastfeeding duration.
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Introduction

In this paper, we address the question of whether parental leave benefits have a direct

effect on breastfeeding in Germany. In 2007, Germany passed a reform creating a new

parental leave benefit (Elterngeld). The reform changed the amount of money provided

to parents, the proportion of parents considered eligible, and the maximum benefit

duration. As of 2007, all new parents became eligible to receive a parental leave benefit,

in contrast to the previous parental leave system, which provided financial support only

to selected parents. The 2007 reform replaced the previous means-tested child-rearing

benefit (Erziehungsgeld) with a parental leave benefit (Elterngeld) of 67 percent of

the pre-birth net income of the parent taking leave during the first year following

childbirth (Spiess & Wrohlich 2008). Most importantly, the new benefit offers much

greater financial support to a much larger share of parents than the previous child-

rearing benefit, for which only parents with a low income were eligible. The reform

therefore did not bring much change to these groups within the first year (for details,

see Spiess & Wrohlich 2008; Kluve & Tamm 2013; Wrohlich et al. 2012a and Section

2.2). It aimed at reducing possible income losses due to childbirth and at facilitating

family formation. It also sought to increase both parents’ economic independence by

reducing the maximum duration of transfers and thereby reducing career interruptions

for women after the first year of their child’s life. Additionally, the reform aimed at

encouraging in particular fathers to take part in child care by introducing two additional

“partner months.” With the expansion of the benefit, the reform aimed at creating a

protected phase (Schonraum) during the first year of a child’s life, which has been

shown to be particularly important for the interaction between parents and children

and thus for child development in general (Deutscher Bundestag 2006; Bujard 2013).

By lowering the pressure to return quickly to the labor market, the financial support

allows parents to maintain a relatively constant standard of living–especially those who

would not have benefited under the old system, i.e., mothers and fathers with incomes

above the established threshold. Empirical research indicates that this major goal of

the reform has been achieved: More parents (mostly mothers) now stay at home longer

during the first year of their child’s life (Spiess & Wrohlich 2008; Kluve & Tamm 2013;

Wrohlich et al. 2012a).
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Introduction

While rates of breastfeeding at birth have increased in the past decades and are rela-

tively high overall in Germany (about 80 to 90 percent) compared to other countries, it

is also reported that breastfeeding rates in Germany decline sharply in the first months

after childbirth (Kersting & Dulon 2002; Lange, Schenk & Bergmann 2007; Dulon,

Kersting & Schach 2001).

With respect to maternal employment after birth, Germany shows relatively low em-

ployment rates for mothers with small children in comparison to other European coun-

tries (OECD 2014). In 2010, the employment rate of mothers with children less than a

year old was almost 12 percent, while it increased to 40 percent once the child reached

his or her first birthday.

Given these developments in maternal employment and a potential conflict between

breastfeeding and employment, we address the following research question in more

detail: Does the new parental leave reform impact breastfeeding initiation and duration

in Germany? We use the reform as an exogenous policy variation to obtain causal

evidence on breastfeeding behavior. We provide the first empirical evidence of this

effect for Germany, a country with a much more generous family policy regime than

the US or Canada, the countries that have been the focus of previous studies using

comparable approaches (Baker & Milligan 2008; Huang & Yang 2014). As the German

reform has not changed entitlement to parental leave with job protection for three years,

we can isolate the effect of a change in size and duration of a benefit on breastfeeding

from an effect of a longer leave period without benefits. This contributes to the existing

knowledge, as this particular aspect has not been addressed in previous studies.

Our contribution is structured as follows: Section 2 gives an overview of previous find-

ings on the conflict between maternal employment and breastfeeding as well as the

impact of parental leave regulations. Next, the German context is presented, describ-

ing important details of the new parental leave reform and findings on the impact of

the parental leave reform on maternal employment. Common findings on breastfeeding

in Germany are discussed as well. Hypotheses are presented in Section 3. Data and

estimation strategy are described in Section 4, followed by the main findings in Section

5. Additionally, several sensitivity checks for our findings are presented in Section 6.

Finally, conclusions are presented in Section 7.
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Background

2. Background

2.1. Previous Findings

A key strand of the literature for our research questions consists of studies on em-

ployment interruptions after childbirth and breastfeeding in general. There is strong

empirical evidence that the duration of work leave and the duration of breastfeeding are

closely related (Visness & Kennedy 1997; Chatterji & Frick 2005; Berger, Hill & Wald-

fogel 2005; Ogbuanu et al. 2011; Kimbro 2006; Bick, MacArthur & Lancashire 1998;

Lindberg 1996). However, concerns have been raised about the causal direction of this

relation; Roe et al. (1999) show, using a US sample, that the duration of maternity/-

parental leave affects the duration of breastfeeding, but not vice versa. Research also

shows that working hours (part-time vs. full-time) and working conditions affect the

duration of breastfeeding (Kurinij et al. 1989; Dennis 2002; Fein & Roe 1998; Lindberg

1996). Lindberg (1996), for example, shows that mothers who return to the workforce

full-time are more likely to quit breastfeeding than mothers who return to part-time

employment.

Maternal employment can also impact whether a mother initiates breastfeeding at all.

Empirically, an impact on initiation is only found either if the mother returns to the

workforce very early after childbirth or intends to do so. “Early” refers here to a return

to employment within six weeks (Noble & Team 2001) or three months postpartum

(Chatterji & Frick 2005; Berger, Hill & Waldfogel 2005; Guendelman et al. 2009). No

effect of maternal employment on breastfeeding initiation is found if mothers return to

work after a longer period of leave. Neither the intention to return to work within six

months after childbirth (Noble & Team 2001; Gielen et al. 1991) nor the intention and

actual return to work within one year postpartum (Kimbro 2006; Visness & Kennedy

1997) have been found to be correlated with breastfeeding initiation. However, most of

the aforementioned studies do not explicitly focus on parental leave benefit regulations.

Moreover, they are based mainly on US data and thus have to be interpreted in relation

to their specific context: an institutional setting without generous leave regulations.
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Previous Findings Background

Another strand of literature important for our study consists of studies analyzing the

effects of parental leave and benefits policies on maternal employment decisions. They

show that parental leave reforms extending the duration of parental leave mandates

have a causal effect on individual employment interruptions. Although these studies

focus on very different reforms, use different data sets and methods, their results are

very similar: The longer the period of leave entitlement and the higher the benefits

received, the longer the period of leave taken and the longer mothers wait to return to

work. For such studies on Germany, see, for example, Ondrich et al. (2003), Schönberg

& Ludsteck (2007), Spiess & Wrohlich (2008) Wrohlich et al. (2012a), and Kluve &

Schmitz (2014); for Austria see Lalive & Zweimuller (2009); and for Canada see Baker

& Milligan (2010).

One of the few studies focusing directly on the effect of parental leave regulations

and breastfeeding is Baker & Milligan (2008), who examined how a Canadian parental

leave reform affected postpartum employment and breastfeeding. The authors analyzed

a reform that increased the share of women eligible for parental leave benefits as well

as the length of leave from 25 to 50 weeks. They find an increase in the duration of

parental leave taken by mothers as well as an increase in the share of mothers who

breastfeed for at least six months. They find little impact of parental leave mandates

on breastfeeding initiation. However, returning to employment was cited as a reason for

quitting breastfeeding less often after the reform than before. Thus the reform shows

an effect on the duration of breastfeeding, at least for those women whose behavior is

responsive to maternity leave mandates. The findings of Baker & Milligan (2008) imply

an impact of parental leave entitlement and cash benefits on breastfeeding duration. As

the reform under examination changed these two aspects, their specific impacts cannot

be disentangled.

In a very recent study, Huang & Yang 2014 also report a positive impact of parental

leave benefits on breastfeeding in California (USA). The policy under examination

introduced six weeks of paid maternity leave but without job protection. Like Baker &

Milligan, Huang & Yang (2014) find no increase in breastfeeding initiation due to the

reform. Even though Huang and Yang find a positive impact on breastfeeding duration,

it has to be noted that the time span of financial support (six weeks) does not cover
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the duration of breastfeeding examined in this study (three, six, and nine months): The

authors do not discuss the question of why six weeks of financial support should have

an impact on the durations of breastfeeding they address. Additionally, they use a time

span of 10 years between pre-reform measurement and the reform, which is a rather

long period. The findings of Huang & Yang (2014) imply that it is the cash benefits

rather than job protection that positively impact breastfeeding duration. Because the

duration of cash benefits does not cover the duration of breastfeeding examined in this

study, however, this interpretation requires further evidence. Examining how a change

in cash benefits that affects a family’s financial situation in the first year of their child’s

life without changes in parental leave entitlement impacts breastfeeding is thus one of

the major contributions of the present analysis.

2.2. The German Parental Leave Reform and Breastfeeding

Parental Leave Reform of 2007

On January 1, 2007, a new parental leave benefit was introduced in Germany (Eltern-

geld). The crucial points of this reform are that it changed, respective to the previously

existing benefit, the terms of eligibility for parental leave benefits, thereby increasing

the number of parents eligible, and it decreased the maximum duration of the bene-

fit. Prior to 2007, a means-tested child-rearing benefit (Erziehungsgeld) was granted to

parents based on overall household income. Couples were only eligible for the allowance

if their yearly net income was below e30,000 (e23,000 for single parents). About 76

percent of all parents were eligible for a child-rearing benefit (Kluve & Tamm 2013,

p. 989). Eligible parents received either e300 per month per child for a maximum of

24 months or e450 per month per child for a maximum of 12 months.2 87 percent of

eligible parents received e300 and 13 percent received e450 for the first six months

after childbirth (BMFSFJ 2008, p. 32). After six months, the number of eligible par-

ents decreased further: Relatively few parents received the benefit, since the household

income threshold for eligibility was lowered to e16,500 per month (e13,500 for single

2Some federal states like Baden-Wurttemberg and Bavaria provided a benefit for additional 12 months
prior to 2007.
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parents): at this stage, 66 percent of all previously eligible parents received e300 (or

in a few cases e450), 16 percent received less than this amount, and for 18 percent

stopped receiving the benefit (BMFSFJ 2008, p. 32).

The new benefit is available to all parents with a child born on or after January 1,

2007, and does not include income limits. The parent on leave receives 67 percent

of her/his previous net income up to a maximum benefit of e1,800. The minimum

of e300 per month is paid to parents without pre-birth income (Spiess & Wrohlich

2008).3 The new parental leave benefit is granted for 12 months, with an additional

two months if both parents take at least two months of parental leave. The parental

leave benefit is intended to (partly) replace pre-birth earnings. A parent who takes

parental leave and does not start working after childbirth receives the full amount (67

percent of her/his previous net income). In case of part-time work (up to 30 hours per

week) the parent who takes parental leave is entitled to a benefit of 67 percent of the

difference between pre- and post-birth income. Even though parental leave and benefit

entitlements are gender-neutral, it is mothers rather than fathers who take (at least

the majority of) parental leave and apply for benefits. Mothers who were employed

prior to childbirth received on average e863 per month (Destatis 2011, p. 34), while

non-employed mothers received on average e330 in 2010. The vast majority of parents

profit from the new parental leave benefit, meaning that they receive more financial

support within the first year of their child’s life now than they would have under the

previous system (Wrohlich et al. 2012a).

While the amount of financial support provided to families changed dramatically with

the reform, other important employment-related aspects did not change. Both before

and after the reform, parents may work no more than 30 hours per week to receive

financial support. The period of maternity protection is still eight weeks after the birth

of a child, just as it was before the reform. During this time, mothers are not allowed to

engage in paid employment. Employees receive a benefit based on their former average

monthly income that has to be supplemented by the employer, which usually means

3It has to be noted that the replacement rate under the new parental leave benefit is between 67
percent and 100 percent for parents with a net income below e1,000 per month, i.e., the lower the
income, the higher the replacement rate. (Spiess & Wrohlich 2008).
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Table 1: Overview of German parental leave schemes before and after 2007

Old parental leave
scheme prior to 2007

New parental leave
scheme since 2007

Financial support Amount e300, means-tested bene-
fits (household income)

67% of previous net labor
market income of the par-
ent on leave, minimum of
e300, maximum of e1,800.

Duration 24 months 12+2 months

Requirement working less than 30 hours per week

Statutory rules Maternity protection period compulsory maternity protection period of 8 weeks
postpartum and income as during the 3 months be-
fore birth

Parental leave entitlement to parental leave with guaranteed return
to previous job with the right to reduce hours to part-
time: 36 months

Breastfeeding legislation Maternity protection law regulates rights to breast-
feeding breaks during working hours

Sources: Drasch 2013, Kluve & Tamm 2013, Wrohlich et al. 2012a, Maternity Protection Act (“Mut-
terschutzgesetz” Article 3(2), Article 6(1), Article 7(1, 2, 3), Article 8(1))

that mothers do not see any decrease in their income4 (see Ondrich et al. 2003). After

this two-month period, parents are entitled to take parental leave with a guaranteed

return to their previous job until the child turns three. During these 36 months, parents

also have the right to reduce their working hours to part-time. Table 1 summarizes

the key aspects of these policy measures. As shown in Table 1, mothers are entitled

to breastfeeding breaks during their working hours. Nevertheless there are numerous

practical issues that still might make it difficult to balance work and breastfeeding. For

example, to enable breastfeeding on demand, childcare would have to be provided in

the mother’s workplace. To the best of our knowledge, there is no study on the use of

this entitlement in Germany.

An important goal of the 2007 reform was to lower the pressure on women to return to

the workforce for financial reasons soon after childbirth. Empirically, this goal has been

achieved. The parental leave reform decreased the differences in maternal employment

during the first year of a child’s life in Germany across all socio-economic groups.

Since the reform, mothers are staying at home for a longer period of time in the first

4While employed mothers are entitled to Elterngeld after these eight weeks, others (e.g. mothers who
are students or self-employed as well as fathers) are entitled from birth on.
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year of their child’s life (Kluve & Tamm 2013; Wrohlich et al. 2012a). The percentage of

married mothers who entered part-time employment within the first year of their child’s

life decreased by more than 5 percent following the reform. The percentage of married

mothers who entered full-time employment decreased by 14 percent (Wrohlich et al.

2012a, p. 42).

Breastfeeding in Germany

The official recommendation by the German National Breastfeeding Committee (Na-

tionale Stillkommission) to new mothers in Germany is to exclusively breastfeed their

child for at least four months (Bundesinstitut für Risikobewertung 2004). Introduction

of solid food is recommended between four and six months of age. There is no rec-

ommended upper bound for the total duration of breastfeeding (Koletzko et al. 2013;

Bundesinstitut für Risikobewertung 2004). In contrast, the World Health Organization

recommends breastfeeding for at least six months (World Health Organization and

UNICEF 2003).

In general, German breastfeeding behavior has not been studied in much detail, with

the most recent results being from 2005 (Lange, Schenk & Bergmann 2007).5 Na-

tionwide data on breastfeeding in Germany are provided by the study “Stillen und

Säuglingsernährung” (SuSe; see Dulon, Kersting & Schach 2001) and the study “Ger-

man Health Interview and Examination Survey for Children and Adolescents” (KiGGS;

see Lange, Schenk & Bergmann 2007). The few existing studies on breastfeeding in Ger-

many indicate a high rate of breastfeeding initiation, but a sharp decline in the rate

of breastfeeding in the first few months after the child is born. The data from the

SuSe Study include prospective feeding information on 1,717 mother-infant pairs with

children born between March and May 1997. 86 percent of the children were initially

breastfed, but at four months only 59 percent received breast milk, falling to 48 percent

at six months6 (Kersting & Dulon 2002). The KiGGS Study provides the first repre-

5The more recent study by Kottwitz, Spiess & Wagner (2011) provides new data on breastfeeding as
well, but does not cover breastfeeding as a main focus.

6The figures refer to children who receive any breastfeeding, not necessarily exclusive breastfeeding.
Exclusive breastfeeding refers to feeding with breast milk only, without “other liquids or solids
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sentative data on breastfeeding for Germany. About 17,000 children born between 1986

and 2005 and their parents participated. The questionnaire given to parents contained

retrospective questions on breastfeeding. The data show that breastfeeding initiation

and duration has increased over the 20 years of the survey (Lange, Schenk & Bergmann

2007).

The empirical findings on breastfeeding in Germany are in line with those from other

countries. A low socio-economic status of the mother (mostly operationalized by the

educational level) is associated with lower probability of breastfeeding initiation as well

as breastfeeding duration. A high socio-economic status, in contrast, is positively as-

sociated with breastfeeding initiation and duration (Lange, Schenk & Bergmann 2007;

Dulon, Kersting & Schach 2001; Kohlhuber et al. 2008). Similar correlations have also

been found in other studies all over the world (e.g., Dennis 2002 for an overview, USA:

Fein & Roe 1998; Chatterji & Frick 2005; Heck et al. 2006; UK: Ogbuanu et al. 2011;

Noble & Team 2001; Sweden: Flacking, Dykes & Ewald 2010; Italy: Bertini et al. 2003;

Russia: Grjibovski et al. 2005; Iran: Hajian-Tilaki 2005). Maternal age is also often

found to be associated with breastfeeding in Germany. Very young mothers are less

likely to breastfeed and more likely to breastfeed for a shorter period of time (Lange,

Schenk & Bergmann 2007). Again, this is a global trend (e.g., Dulon, Kersting & Schach

2001; Noble & Team 2001; Ogbuanu et al. 2011; Grjibovski et al. 2005). Being a sin-

gle parent negatively impacts breastfeeding initiation and duration (Dulon, Kersting &

Schach 2001; Ogbuanu et al. 2011; Grjibovski et al. 2005). Giving birth by Cesarean sec-

tion reduces the probability of breastfeeding initiation in Germany (Kottwitz, Spiess &

Wagner 2011). This is in line with international findings; however, once breastfeeding is

initiated, no differences in breastfeeding duration between Cesarean and non-Cesarean

mothers can be observed (Prior et al. 2012; Hyde et al. 2012). Smoking is associated

with a lower rate of breastfeeding initiation and shorter duration in Germany and other

countries (Lange, Schenk & Bergmann 2007; Kohlhuber et al. 2008; Bertini et al. 2003;

Noble & Team 2001; Chatterji & Frick 2005; Ogbuanu et al. 2011).

(except vitamin/mineral drops, syrups)” (Kersting & Dulon 2002), while any breastfeeding refers
to feeding with breast milk regardless of additional feeding or not.
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Children that are born prematurely are less likely to be breastfed but, at the same

time, are more likely to be breastfed at six months. Having an immigration back-

ground is associated with a higher rate of breastfeeding initiation, but this association

is not affected by the amount of time the mother has lived in Germany. Furthermore,

mothers from the eastern part of Germany are more likely to initiate breastfeeding but

tend to breastfeed for a shorter period of time than mothers from western Germany

(Lange, Schenk & Bergmann 2007). Additionally, it is interesting to note that more

East than West German mothers cite returning to work as the reason why they stopped

breastfeeding (Dulon, Kersting & Schach 2001).

3. Hypotheses

Time conflicts between breastfeeding and labor market participation are most likely to

arise for mothers during the first year after childbirth. Therefore, our focus is on the

changes in breastfeeding during the first year of a child’s life since the 2007 parental

leave reform. While we do not expect the 2007 reform to impact breastfeeding initiation,

we expect a positive effect on breastfeeding duration (breastfeeding at four months and

breastfeeding at six months). We have chosen four and six months because these are

the recommended breastfeeding durations in Germany (see section 2.2.2).

As described above, the new parental leave reform seems to have reduced the differences

of work leave across various socio-economic groups (Wrohlich et al. 2012a). In line with

previous research (Gielen et al. 1991; Visness & Kennedy 1997; Baker & Milligan 2008;

Kimbro 2006), we do not expect to find an increase in breastfeeding initiation rates due

to the reform – mainly because the eight-week maternity protection period following

childbirth did not change. During this period, mothers are not allowed to return to the

labor market. Nevertheless, an increase in the rate of breastfeeding initiation in the

first two months after childbirth might be related to other factors such as nationwide

breastfeeding promotion campaigns or similar efforts. However, since 80 percent to 90

percent of all mothers in Germany already initiate breastfeeding (Kersting & Dulon

2002; Lange, Schenk & Bergmann 2007; Dulon, Kersting & Schach 2001; Koletzko et al.
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2013), the effect of such campaigns may be expected to be rather small – apart from the

important fact that no such broader campaign took place in our observation period.

Moreover, not all mothers were affected by the new reform (see 2.2.1). Thus we hy-

pothesize that only mothers who are affected by the reform show a significant change

in their breastfeeding behavior.

4. Empirical Strategy and Data

4.1. Data

Three binary outcome variables are of primary interest: 1) breastfeeding initiation at

birth versus no breastfeeding initiation; 2) breastfeeding for at least four months versus

less or none; and 3) breastfeeding for at least six months versus less or none. To inves-

tigate these outcomes, we made use of a representative German data set: the German

Socio-Economic Panel Study (SOEP), waves 2002 through 2012. The SOEP, which

started in 1984, is an annual, long-running household panel study with about 20,000

participants covering a broad range of socio-economic factors, demographic conditions,

psychosocial factors, and health (Wagner, Frick & Schupp 2007). Breastfeeding initia-

tion and duration is assessed in the SOEP with an age-specific questionnaire for mothers

of newborn children and a follow-up questionnaire for mothers of children aged two to

three years (for the age-specific questionnaire, see Spiess 2011). The mothers were asked

whether the child was breastfed and for how long (in months). The questionnaire does

not ask whether the child was given any additional foods or nutritional supplements.

Thus, our classification of breastfeeding comprises exclusive, predominant, and partial

breastfeeding.

The SOEP started with these age-specific questionnaires in 2003, covering all birth

cohorts starting with 2002; however, the breastfeeding questions were not part of these

questionnaires from the very beginning. They were introduced in 2007 in the question-

naires for mothers of newborn children (birth cohorts 2006 and 2007) and children aged

two to three years (birth cohorts 2004 and 2005). Thus, the SOEP provides breastfeed-

ing information for children born from 2004 on. Breastfeeding status is derived from
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the questionnaires for mothers of children aged two to three years if breastfeeding

information is either missing or censored in the newborn questionnaire; in all other

cases, breastfeeding information is taken from the newborn questionnaire. Excluding

observations with missing information on important control variables leaves us with

a sample of 1,025 children at this stage. However, for several children, information is

only available from a newborn questionnaire but not from the follow-up questionnaire

distributed at the age of two to three years. 47 of those children were assessed very

early, i.e., between birth and the age of six months. We therefore lack observation of the

full potential breastfeeding period for some of these children. In order to avoid biased

estimates due to the incorporation of partly incomplete breastfeeding histories, all 47

of these children were excluded. This left us with 978 children born to 802 mothers

between 2004 and 2009 for the final analysis.7

For our analysis of the reform effect on breastfeeding, we controlled for other rele-

vant factors affecting breastfeeding (see 2.2.2). All models include the following control

variables: maternal education measured by highest degree obtained (least educated, vo-

cationally educated, and tertiary educated mothers), poor physical health of the mother

during the third trimester of pregnancy, poor mental health of the mother during the

third trimester of pregnancy, first child, multiple birth, preterm birth, birth weight

above 4,000 grams, maternal age at birth, planned pregnancy, family status, mother’s

residence in municipality with a population of less than 20,000, residence in the west-

ern regions of Germany, and smoking status. Smoking information has been collected

in the SOEP with every second wave since 2002. As smoking information is therefore

missing in every other wave, smoking status was operationalized as “ever smoked,”

which identifies women who have stated at least once during survey participation that

they are smokers. Maternal health factors and further individual characteristics were

derived from the annual individual questionnaire from the survey year when the child

was born. To account for the concern that breastfeeding would have increased even in

the absence of a parental leave reform, a potential time trend was controlled for by

including quarter-year dummy variable indicators.

7Dropping these 47 cases should not lead to a systematic bias as births are nearly randomly dis-
tributed over a calendar year. However, we performed an analysis for breastfeeding at birth versus
no breastfeeding initiation for the full sample of 1,025 children, which yielded similar results.
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When estimating reform effects, we must rule out the possibility that another reform

or intervention that may have led to a change in breastfeeding behavior took place

at the same time as the parental leave reform. We are not aware of any such reform.

However, one might argue that the increasing number of baby-friendly hospitals, an

initiative by the World Health Organization and UNICEF (World Health Organization

and UNICEF 2009), may have affected breastfeeding.8 Thus, data on certified baby-

friendly hospitals were linked to the mother’s residence by making use of geographic

coordinates of the household and the relevant hospitals using “Geographic Information

Systems” (GIS).9 By calculating simple Euclidean straight-line distance (McLafferty

2003) from the household to the nearest baby-friendly hospital, we identified whether

the household is located within a distance of 20 km of a baby-friendly hospital or not.10

Additionally, we will also control for mode of delivery as previous research has found

a great impact of Cesarean sections on breastfeeding initiation. However, information

on mode of delivery is not available for the birth cohorts 2004 and 2005. Instead, we

controlled for annual Cesarean section rates at the state level as an approximation

(GBE 2012).

4.2. Estimation Strategy

The parental leave reform of 2007 creates an exogenous policy variation that can be

used to compare breastfeeding before and after the reform. We first estimated a simple

difference-in-difference (DiD) logistic regression for breastfeeding initiation and breast-

feeding duration of the following notation:

8The number of certified baby-friendly hospitals in Germany rose from 19 to 51 out of more than
800 hospitals with a maternity unit in our observation period 2004 to 2009 (BFHI 2013).

9Data on certified baby-friendly hospitals of the years 2006 to 2009 was provided to the authors by
the“Babyfreundliches Krankenhaus”(Baby-Friendly Hospital), an initiative supported by UNICED
and the WHO (BFHI 2014). Hospital data from 2006 were also linked with data from the 2004
and 2005 birth cohorts. The sample size was reduced to N=963 due to missing information on
geographic coordinates of some households.

10The choice of a 20 km distance is justified by the fact that 98 percent of the German population
can access a hospital within 20 minutes’ travel time by car, i.e., a travel distance of 20 km at a
speed of 60 km/h (Beivers & Spangenberg 2008). As geographic coordinates are not available for
all households, a separate category for those missing cases was included in the estimation to avoid
further dropping of observations.
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Logit(Y1/0) = ln
P (Yi = 1)

1− P (Yi = 1)
= β0 + β1reform2007 + . . .+ βnxn + ε (1)

where the outcome variable Yi stands for one of the three binary outcome variables on

the child level: 1) breastfeeding at birth vs. no breastfeeding initiation; 2) breastfeeding

for at least four months; and 3) breastfeeding for at least six months. The latter two

outcome variables include women who did not start breastfeeding after childbirth to

avoid selection bias due to a possibly nonrandom sample. reform2007 is a dummy

variable indicator equal to 1 if the child was born after the reform came into effect

(birth cohorts 2007 to 2009).

Second, we applied a more specified difference-in-difference (DiD) approach that esti-

mates the causal effect of the 2007 parental leave scheme. For this effect, two groups

of mothers are of special interest: The first are mothers who were least affected and/or

not affected by the new parental leave scheme (control group). The second are mothers

who benefited from the reform and are now less inclined to return to the labor market

quickly (treatment group). Given German parental leave regulations, the treatment

and control groups are defined by their pre-pregnancy employment status and their

annual household income (Table 2). The employment status and annual household in-

come enable us to identify those women who were most likely to have benefited from

the reform (treatment group) and those who were most likely to have received the same

transfer amount in the first year after childbirth before and after the reform, thus being

less likely to be affected by the reform (control group). We assume that non-working

mothers with an annual household income of less than e30,000 were not affected by

the new parental leave reform, and thus received the same monetary transfer amount

of about e300 per month before and after the reform.11 Non-working mothers with

an annual household income of more than e30,000 as well as working mothers, who

earn their own income, should benefit from the new parental leave reform. Mothers

11As described above, after six months, only parents with a maximum household income of e16,500
(e13,500 for single parents) received a benefit of e300 or more per month prior to the reform. A
separate robustness check was performed for breastfeeding at six months by allocating non-working
mothers with an annual household income of more than e16,500 to the treatment group as they
benefit from new parental leave reform after six months. This specification, however, does not
change our main findings.
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Table 2: Definition of treatment and control groups

Group Old parental leave
scheme 2004 to 2006

New parental leave
scheme 2007-2009

Operationalization

Treatment
Group

No benefit or benefit below
e300/month

Eligible for e300 to
e1,800/month

mothers with pre-birth employment or
without pre-birth employment and an-
nual household income greater than
e30,000

Control Group Eligible for e300/month Eligible for e300/month mothers without pre-birth employ-
ment and annual household income less
than e30,000

Note: Treatment and control groups are defined by the expected monthly parental leave benefit in
the first six months after childbirth.

with a high household income would not have received any transfers before the reform.

Empirical studies show that employed mothers benefit most from the new parental

leave benefit (Wrohlich et al. 2012b). In our sample, we derived the employment status

from the monthly biography calendar ten months before childbirth. We differentiated

between working (full-time, part-time) and not working (housewife, unemployed, in

education).12 Pre-pregnancy employment status was chosen to avoid any misreporting

due to pregnancy-related (sick) leave.

In the absence of a reform effect, treatment and control groups would follow the same

distribution patterns and a parallel breastfeeding trend over time (common linear trend

assumption). The DiD of the following notation estimates the causal reform effects on

breastfeeding initiation and duration:

Logit(Y1/0) = ln
P (Yi = 1)

1− P (Yi = 1)
= β0 + β1reform2007 + β2treat+

β3reform2007× treat+ . . .+ βnxn + ε

(2)

where treat measures treatment status and is equal to one for all mothers that were

affected by the reform. Reform2007×treat is the interaction effect of reform2007 and

12In the case of parallel employment calendar spells (such as women who reported both working
part-time and being a homemaker), employment is given priority when coding employment status
before pregnancy. The category “in education” comprises all women who stated that they were in
the vocational or tertiary educational system.
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treat and identifies the causal effect of the reform on breastfeeding initiation respec-

tively the other breastfeeding “outcomes”. The sign of the coefficient of the interaction

term is the same as the sign of the treatment effect (Puhani 2012); hence, a posi-

tive coefficient would yield a positive reform effect on breastfeeding. Furthermore, the

interaction effect was conceptualized in terms of predicted probabilities to ease inter-

pretation.

P (Yi = 1) =
eβ0+β1reform2007+β2treat+β3reform2007×treat+...+βnxn+ε

1 + eβ0+β1reform2007+β2treat+β3reform2007×treat+...+βnxn+ε
(3)

As predicted probabilities are sensitive to the choice of variable values, and as holding

covariates fixed at their mean values may not represent a mother in reality, predicted

probabilities were calculated for an average mother (mother’s age at birth: 30, good

physical health during first 3 months after childbirth, birth at term, first child) living

in the Eastern states of Germany. In alternative specifications, sensitivity analyses are

performed by holding covariates constant at other plausible values.

A major concern in DiD estimates is the potential endogeneity of a reform itself. The

estimated reform effect is biased if, for example, the reform led to a change in individual

fertility choices–for instance, if some women who would have otherwise remained child-

less based their decisions to have children on the new parental leave regulation. Recent

evidence on the short-term consequences of the parental leave reform in 2007 shows

that mothers aged 34 and younger have a lower probability of a higher-order birth

(Bujard & Passet 2013). However, the authors do not identify a causal effect (ibid.).

Thyrian et al. (2010) find increased higher-order fertility among certain subgroups, such

as mothers with a higher socio-economic status, after the reform. However, the data

from this study are not representative for Germany. Moreover, the question is whether

we see such differences in our sample. Table 3 reports the summary statistics of indi-

vidual characteristics of our sample before and after the reform. The results indicate

that covariates between both sample groups remained similar and are not statistically

different, except for first-time pregnancies, which are significantly less frequent after

the reform and Cesarean section rates, which increased significantly over time. In addi-

tion, Table 4 shows that covariate distribution of treatment and control groups is very
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Results

Figure 1: Breastfeeding rates in Germany before and after 2007

Source: SOEP waves 2002-2012 (SOEP 2013, doi:10.5684/soep.v29), own calculations

similar before and after the reform. Thus, we have no reason to assume that mothers in

our sample who gave birth after the reform are different from mothers who gave birth

prior to the reform.

Multiple pregnancies by the same mother are adjusted by estimating the robust variance

in the logistic regression that adjusts for within-cluster correlation (Rogers 1993).

5. Results

Figure 1 shows unadjusted breastfeeding rates of mothers before and after the reform.

In line with our expectations, we find no statistically significant difference between

breastfeeding initiation before and after the parental leave reform in 2007 (see also Table

3). However, we do find a significant increase in breastfeeding duration: breastfeeding

at four months increased by 9.2 percentage points and breastfeeding at six months by

7.9 percentage points.

Adjusting for socio-demographic characteristics as well as further maternal and child-

related characteristics in a logistic regression of the equation 3, a positive reform effect

can still be observed for breastfeeding at four months (t-value=1.94) and for breast-

feeding at six months (t-value=2.05, see Table 5).
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Results

Table 5: The effect of parental leave on breastfeeding initiation and duration (logistic
regression)

Breastfeeding at birth Breastfeeding at four
months

Breastfeeding at six
months

(1) (2) (3)

Reform -0.101 0.480+ 0.476*
(-0.28) (1.94) (2.05)

N(children) 978 978 978
N(cluster mothers) 802 802 802
Pseudo-R2 0.188 0.140 0.130

Correctly classified 88.86% 71.17% 67.38%

Chi2 Chi2 Chi2

[p] [p] [p]

Wald test 128.913 146.732 130.222
[0.000] [0.000] [0.000]

Goodness-of-fit test 5.988 3.621 5.456
(grouped into deciles of risk, Hosmer &
Lemeshow)

[0.649] [0.89]) [0.708]

Level of significance: +p < 0.10, ∗p < 0.05, ∗ ∗ p < 0.01, ∗ ∗ ∗p < 0.001, t-statistics in parentheses
Note: All models control for covariates listed in Table 3 plus quarter-year dummy variables. The
cutoff point is set at 0.5 for the calculation of the classification statistics.
Source: SOEP waves 2002-2012 (SOEP 2013, doi:10.5684/soep.v29), own calculations

However, a reform effect should only be observed among those women who actually

benefited from the reform (treatment group). Figure 2 shows the unadjusted breast-

feeding rates before and after the reform for the control and treatment group. Breast-

feeding initiation did not change significantly in either the control or the treatment

group. Breastfeeding duration did significantly increase among mothers in the treat-

ment group but not in the control group. Breastfeeding at four months has increased

by 11.3 percentage points and breastfeeding at six months by 9.2 percentage points

among mothers in the treatment group (see also Table 4).

Results from the DiD logistic regression models of the equation (2) controlling for

maternal and child-related characteristics are presented in Table 6a. In line with the

descriptive findings, we find no effect of the parental leave reform on breastfeeding

initiation; but there is an effect on breastfeeding at four months. We find no statistically

significant effect of the reform on breastfeeding of at least six months.

Further results from our main DiD regression model are presented in Table 6b. In a first

step, predicted probabilities are calculated for different combinations of the interaction
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Results

Table 6: DiD estimates on breastfeeding initiation and duration (logistic regression)

(a) Log odds

Breastfeeding at birth Breastfeeding at four
months

Breastfeeding at six
months

(1) (2) (3)

Reform -0.204 -0.114 0.054
(-0.37) (-0.29) (0.14)

Treatment 0.527 0.042 0.076
(1.45) (0.15) (0.28)

Reform x Treatment 0.119 0.760* 0.524
(0.23) (2.02) (1.41)

N(children) 978 978 978
N(cluster mothers) 802 802 802
Pseudo-R2 0.194 0.146 0.133

Correctly classified 88.55% 72.09% 67.08%

Chi2 Chi2 Chi2

[p] [p] [p]

Wald test 137.964 146.734 130.256
[0.000] [0.000] [0.000]

Goodness-of-fit test 3.391 4.564 10.310
(grouped into deciles of risk, Hosmer &
Lemeshow)

[0.908] [0.803] [0.244]

(b) Predicted Probabilities of DiD estimates

Breastfeeding at birth Breastfeeding at four
months

Breastfeeding at six
months

(1) (2) (3)

Interaction: Reform× Treatment

Before#Control 0.926*** 0.556*** 0.419***
(19.51) (5.17) (4.19)

Before#Treatment 0.953*** 0.564*** 0.435***
(33.02) (5.99) (4.94)

After#Control 0.912*** 0.532*** 0.430***
(21.94) (6.75) (5.60)

After#Treatment 0.949*** 0.693*** 0.557***
(38.49) (11.21) (8.37)

Control: Diff. After - Before -0.014 -0.024 0.011
(-0.39) (-0.29) (0.14)

Treatment: Diff. After - Before -0.004 0.129* 0.122*
(-0.23) (2.37) (2.52)

DiD 0.010 0.153* 0.111
(0.30) (1.97) (1.44)

N 978 978 978

Level of significance: +p < 0.10, ∗p < 0.05, ∗ ∗ p < 0.01, ∗ ∗ ∗p < 0.001, t-statistics in parentheses
Note: All models control for covariates listed in Table 3 plus quarter-year dummy variables. The
cutoff point is set at 0.5 for the calculation of the classification statistics. Predicted probabilities
base on the logistic regression model (Table 6a) by holding covariates fixed at following values:
East German mothers, mother’s age at birth of child: 30, good physical health during first three
months after childbirth, birth at term, first child (main specification).
Source: SOEP waves 2002-2012 (SOEP 2013, doi:10.5684/soep.v29), own calculations
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Results

Figure 2: Breastfeeding rates in Germany by treatment and control groups

Source: SOEP waves 2002-2012 (SOEP 2013, doi:10.5684/soep.v29), own calculations

effect: control group before the reform (Before#Control), treatment group before the

reform (Before#Treat), control group after the reform (After#Control), and treatment

group after the reform (After#Treat) as shown in the upper part of Table 6b. In a

second step, we tested whether there are differences in breastfeeding probabilities of

our groups of interest, namely 1) the treatment group and 2) the control group, both

before and after the 2007 reform. Differences are calculated by subtracting pre-reform

estimates from post-reform estimates (as shown in the lower part of Table 6b). There is

a significant difference in the treatment group before and after the reform with regard

to breastfeeding at four months. Mothers who were affected by the parental leave reform

(treatment group) show a higher probability (0.693) of breastfeeding for at least four

months after than before the reform (0.564), which is nearly 13 percentage points lower.

No effect can be found for mothers in the control group when comparing estimates

before and after the reform, for which we calculated a difference of –2 percentage

points. The DiD shows a significant difference in probabilities of 15 percentage points

indicating a causal reform effect on breastfeeding of at least four months. No significant

DiD can be found for breastfeeding at six months. These results therefore partly confirm

our hypothesis that the parental leave reform affected breastfeeding duration.
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Sensitivity Analyses

6. Sensitivity Analyses

In order to confirm our findings, we applied several sensitivity analyses. Furthermore,

we tested whether our results are sensitive to the choice of covariates when estimating

the predicted probabilities by holding covariates constant at other plausible values

(Table A1 in the appendix). The 2007 parental leave reform shows an effect on the

treatment group but not on the control group in all model specifications for East

German mothers. Again, significant reform effects can be found for breastfeeding at

four months but not for breastfeeding initiation and for breastfeeding at six months.

Interestingly, the reform effect seems weaker for West German mothers and is found to

be significant at the 10 percent level.

Next we address the issue of our relatively large observation window of three years

before and after the reform. As treatment groups are mainly operationalized by pre-

pregnancy employment status, treatment status is prone to endogeneity either if women

adapt their employment behavior due to the reform or if childbearing is reduced or

increased dependent on women’s employment status. For example, if non-employed

potential mothers have been “adjusting” their fertility since the 2007 reform by taking

a job just before becoming pregnant to be eligible for parental benefits, the reform

itself cannot be interpreted as having a causal effect on breastfeeding. To account for

this concern, the analysis is restricted to birth cohorts 2006 and 2007 to compare

breastfeeding in a smaller time frame around the point of time when the reform came

into effect. This enables us to draw conclusions from a comparison sample which has

been largely unanticipated by the reform: The public debate about the new German

parental leave benefit scheme started in May 2006 (Kluve & Tamm 2013), passed

the parliament on September 29, 2006, and was approved by the Federal Assembly

on November 3, 2006. Theoretically, women could have started family planning in

anticipation of the new reform in May 2006 at the earliest (see also Kluve & Schmitz

2014). However, as the parental leave benefit is calculated from the annual income

before childbirth, only mothers who worked a longer period of time would have had

a potential incentive to plan to have a child because of the benefit increase. However,

conception may take some time. Furthermore, it is possible that potential mothers
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Sensitivity Analyses

Table 7: DiD estimates on breastfeeding initiation and duration, birth cohorts 2006
and 2007: Logistic regression

Breastfeeding at birth Breastfeeding at four
months

Breastfeeding at six
months

(1) (2) (3)

Reform 3.062 -0.414 -0.241
(1.03) (-0.50) (-0.31)

Treatment 0.965 0.057 0.175
(1.51) (0.13) (0.42)

Reform x Treatment 1.564 1.442* 1.196+
(1.37) (2.19) (1.91)

N(children) 319 319 319
N(cluster mothers) 311.000 311.000 311.000
Pseudo-R2 0.401 0.176 0.143

Correctly classified 90.91% 69.28% 68.65%

Chi2 Chi2 Chi2
[p] [p] [p]

Wald test 135.353 145.786 132.598
[0.000] [0.000] [0.000]

Goodness-of-fit test (grouped into
deciles of risk, Hosmer & Lemeshow)

5.637 7.975 8.420

[0.688] [0.434] [0.394]

Level of significance: +p < 0.10, ∗p < 0.05, ∗ ∗ p < 0.01, ∗ ∗ ∗p < 0.001, t-statistics in parentheses
Note: All models control for covariates listed in Table 3 plus quarter-year dummy variables. The
cutoff point is set at 0.5 for the calculation of the classification statistics.
Source: SOEP waves 2002-2012 (SOEP 2013, doi:10.5684/soep.v29), own calculations

enter the labor market to increase their income before childbirth. We argue that it

is unlikely that non-working women would be able to find a job at such short notice

and immediately begin earning a high salary. Therefore, it seems reasonable to assume

that the pre-birth employment statuses of women with children born in 2007 were

largely unaffected by the reform. DiD estimations in Table 7 show similar results with

the shorter observation period as in the main specification with higher breastfeeding

probabilities at four months after the reform.

Furthermore, we examined the plausibility of the DiD estimator by applying so-called

placebo regressions that shift the time cut to a year before the reform (i.e., placebo

reform in 2006) to explore whether there are any preexisting breastfeeding trends. This

fictitious reform should not show any statistical significant effect. If it does, this would

be an indicator that treatment and control groups follow a parallel breastfeeding trend
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Table 8: DiD estimates on breastfeeding initiation and duration: Placebo estimates

Breastfeeding at birth Breastfeeding at four
months

Breastfeeding at six
months

(1) (2) (3)

Placebo reform 2006 0.311 -0.003 0.181
(0.57) (-0.01) (0.45)

Treatment 0.665 0.124 0.087
(1.42) (0.35) (0.26)

Placebo reform 2006 x Treatment -0.140 0.414 0.380
(-0.25) (1.05) (0.98)

N(children) 978 978 978
N(cluster mothers) 802 802 802
Pseudo-R2 0.194 0.142 0.132

Level of significance: +p < 0.10, ∗p < 0.05, ∗ ∗ p < 0.01, ∗ ∗ ∗p < 0.001, t-statistics in parentheses
Note: All models control for covariates listed in Table 3 plus quarter-year dummy variables.
Source: SOEP waves 2002-2012 (SOEP 2013, doi:10.5684/soep.v29), own calculations

over the time and that they are both independent from the new parental leave reform.

In Table 8, we show regressions with a fictitious reform set at 2006 to check whether

there are any existing breastfeeding trends before the reform in 2007 that might have

an effect on our findings. No such effects were found in these specifications, indicating

that our estimated effects of the reform in 2007 are plausible and that a causal reform

effect is identified.

We performed several further robustness checks (Table 9). Firstly, we controlled for the

availability of publicly funded day care centers for children under the age of three.13 If

a mother lives in a region with no access to publicly funded day care centers, she might

not be able to return to work–even if she wants to–and consequently may continue

breastfeeding. Hence, we link our data to information on the availability of day care

slots for children under 3 in the county where the mother lives (data on day care

slots for children under the age of one are not available on the county level). The

information on the availability of day care centers is provided by the Federal Statistical

Office (Statistisches Bundesamt 2013a). However, controlling for this availability does

13It has to be noted that almost all children who are in day care attend publicly funded day care
centers.
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Table 9: Robustness checks: DiD estimates on breastfeeding initiation and duration

Breastfeeding at birth Breastfeeding at four
months

Breastfeeding at six
months

(1a) (1b) (1c) (2a) (2b) (2c) (3a) (3b) (3c)

Reform -0.209 -0.196 -0.199 -0.143 -0.114 -0.165 0.092 0.050 0.012
(-0.35) (-0.35) (-0.36) (-0.35) (-0.29) (-0.42) (0.23) (0.13) (0.03)

Treatment 0.625+ 0.504 0.528 0.074 0.022 0.067 0.105 0.047 0.137
(1.70) (1.38) (1.45) (0.26) (0.08) (0.24) (0.38) (0.17) (0.50)

Reform x Treatment 0.009 0.150 0.112 0.780* 0.786* 0.755* 0.523 0.560 0.477
(0.02) (0.29) (0.21) (2.04) (2.09) (1.98) (1.40) (1.51) (1.26)

N(children) 953 966 947 953 966 947 953 966 947
N(cluster mothers) 787 795 780 787 795 780 787 795 780
Pseudo-R2 0.197 0.196 0.194 0.140 0.144 0.145 0.128 0.131 0.134

Availability of day care
centers

X X X

Without civil servants X X X

Without self-employed X X X

Level of significance: +p < 0.10, ∗p < 0.05, ∗ ∗ p < 0.01, ∗ ∗ ∗p < 0.001, t-statistics in parentheses
Note: All models control for covariates listed in Table 3 plus quarter-year dummy variables.
Source: SOEP waves 2002-2012 (SOEP 2013, doi:10.5684/soep.v29), own calculations

not change our results.14 This result may presumably be explained by the fact that

only very few parents use public day care in the first years of their child’s life. Only two

to three percent of all children attend day care in their first year of life (Statistisches

Bundesamt 2013b), and thus, the availability of day care slots for children younger

than one year may be of minor importance for our research question.

Secondly, we excluded civil servants from our sample. In our main specification, civil

servants are included in the treatment group. However, civil servants might differ in

when they return to work as they can take a much longer period of parental leave than

all other employees. This specification produces similar results, indicating that results

were not driven by an imprecise definition of treatment and control groups. Thirdly, an

additional robustness check was performed by excluding self-employed mothers from

the analysis. Despite being eligible for parental leave benefits, employment protection

after childbirth does not apply to them. Again, the results remain unaffected.

14Missing data from the official statistics on publicly funded day care slots for children under three
in 2004 and 2005 were imputed by using day care information from 2002 (data were provided by
the Federal statistical office; Statistisches Bundesamt 2013a).
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Table 10: Robustness checks: The effect of parental leave on breastfeeding initiation
and duration (multinominal logistic regression)

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

No Breastfeeding at birth vs.
reference group: any breastfeeding up

to three months

No Breastfeeding at birth vs.
reference group: any breastfeeding up

to five months

Reform 0.599 0.257 0.451 0.326
(1.43) (0.41) (1.13) (0.55)

Treatment -0.645 -0.578
(-1.55) (-1.48)

Reform x Treatment 0.480 0.176
(0.79) (0.31)

Breastfeeding at four months vs.
reference group: any breastfeeding up

to three months

Breastfeeding at six months vs.
reference group: any breastfeeding up

to five months

Reform 0.719* 0.010 0.619* 0.158
(2.56) -0.02 (2.46) (0.39)

Treatment -0.186 -0.093
(-0.59) (-0.32)

Reform x Treatment 0.914* 0.572
(2.09) (1.41)

N(children) 978 978 978 978
N(cluster mothers) 802 802 802 802
Pseudo-R2 0.157 0.163 0.142 0.146

Level of significance: +p < 0.10, ∗p < 0.05, ∗ ∗ p < 0.01, ∗ ∗ ∗p < 0.001, t-statistics in parentheses
Note: All models control for covariates listed in Table 3 plus quarter-year dummy variables.
Source: SOEP waves 2002-2012 (SOEP 2013, doi:10.5684/soep.v29), own calculations

Lastly, a multinominal logistic regression model was estimated to address the fact that

our reference groups in the DiD estimations of breastfeeding at four and six months

covers mothers who did not breast feed at all and thus who initiated breastfeeding with

short breastfeeding durations (less than four months or six months, respectively). The

outcome variables examined were (a) no breastfeeding at birth versus any breastfeeding

up to three months, and breastfeeding at four months versus any breastfeeding up to

three months (model specifications 1 and 2 in Table 10), and (b) no breastfeeding

at birth versus any breastfeeding up to five months, and breastfeeding at six months

versus any breastfeeding up to five months (model specifications 3 and 4 in Table 10).

These model specifications also confirm our previous findings.
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7. Discussion and Conclusions

This study provides further insights into parental leave schemes and breastfeeding. It

contributes to previous research in several ways. While the study by Baker & Milligan

(2008) examined both parental leave entitlement and cash benefits, they were not able

to disentangle these two policy effects on breastfeeding. Although Huang & Yang (2014)

explored a parental leave scheme that introduced parental leave benefits but no job

protection, it is not clear from the study how financial support for six weeks can affect

breastfeeding duration up to nine months. In contrast to both of these studies, our

study has been able to explore a single policy: namely, the introduction of a generous

parental leave benefit in Germany.

We compared the breastfeeding behavior of German mothers before and after the 2007

parental leave benefit reform. We hypothesized that the parental leave reform should

not affect breastfeeding initiation. Instead, we expected changes in breastfeeding du-

ration. As expected, we did not find any effects of the new parental leave regulation

on breastfeeding initiation. Breastfeeding for at least four months has increased sig-

nificantly since the reform for mothers who were most likely to benefit from the new

reform. However, we also did not find evidence of an increase in mothers who breastfeed

their children for at least six months. The results are in line with the hypotheses and

confirm two out of three hypotheses. In addition, a fictitious reform in 2006 had no

effects on breastfeeding in the placebo regression, confirming that breastfeeding behav-

ior does not differ in the absence of a policy intervention. Various model specifications

show that our results were very robust when controlling for other potential mechanisms

that might explain an increase in the proportion of mothers who breastfeed for at least

four months.

The benefit reform did not impact all mothers in the same way. We find stronger

effects on breastfeeding for East German mothers compared to West German mothers.

This result might be due to different reasons for returning to the labor market earlier.

Furthermore, East German mothers have generally higher employment rates than West

German mothers (Pfau-Effinger & Smidt 2011). Due to a lower household income in

East Germany the necessity to return to the labor market is in principle higher for
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mothers in East Germany (Dressel, Cornelißen & Wolf 2005). It could be that the

increase in the benefit allowed East German mothers in particular to stay at home and

breastfeed their child.

Nevertheless our study has some limitations. First, our data give us no information

about whether or not the child was breastfed exclusively. But as long as there is no

systematic variation due to our analyzed reform, this missing information should be of

less concern. Second, employment is only one reason among others for the cessation of

breastfeeding. Other reasons might be that mothers are exhausted due to breastfeed-

ing or are experiencing health problems (Dulon, Kersting & Schach 2001). However,

controlling for health problems in the first three months after childbirth should at least

partly account for this concern. Third, we cannot disentangle possible heterogeneity in

the effects, given the sample size of our dataset. It would be interesting to know if the

reform has a particularly strong effect on mothers with a higher or lower socio-economic

status, as some campaigns to encourage breastfeeding focus on mothers with a lower

socio-economic status. However, they have a higher probability to be in our control

group, as there is no change in the benefit for low-income mothers who were not work-

ing before childbirth. The latter point is of great importance, as women with previous

employment and/or high household income benefited most from the new parental leave

reform. This is an essential aspect for the research on social and health inequalities in

our control group. The group of mothers without pre-pregnancy employment and a

low household income are not addressed by the reform and thus are not at risk of po-

tential breastfeeding benefits, which in principle might come with the reform. This is

of particular relevance, as these mothers are on average more vulnerable to social and

health inequalities. Thus, policy makers and health care professionals have to be aware

that those women need to be targeted differently to promote breastfeeding duration

(Kohlhuber et al. 2008).

Our findings should be of interest to policy makers for multiple reasons. Given the

goals of the German parental benefit reform, our results indicate that the reform was

successful in the sense that parents with very young children were given the financial

resources to interrupt work and take care of their very young child in the first year when

the bonding between parents and children is of particular importance. With the new
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benefit, mothers are more likely to breastfeed for a longer period after their maternity

leave ends. However, there is no change in the percentage of mothers who breastfeed

for at least six months.

In respect to health policy, our results show how measures from other policy fields,

such as family policy, can be effective in promoting the health of young children and

their mothers at the same time. More concretely, parental leave benefits can be effective

in improving the health both children and their mothers. However, more research is

needed to determine whether these health effects actually occur and if they last over

the medium and long term.

Moreover, it is important to point out that these benefits of the reform also have their

costs. There are direct costs to taxpayers, who have to finance the increase in the

parental leave benefit. Further, there might be additional opportunity costs to mothers

who enter the labor market later. An evaluation of the efficiency of this change in the

benefit would need to account fully for all benefits and costs.

Finally, from a family policy perspective, other policy measures might also be effective

at alleviating the conflict mothers may experience between breastfeeding and working.

Policy measures that allow mothers to manage both might also be useful. Employer-

provided space and break time for the expression of breast milk or access to the child

may also be helpful policy measures. Further research on this would help to better

understand maternal coping strategies.
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Table A1: Predicted Probabilities of DiD estimates on breastfeeding initiation and du-
ration; Sensitivity analyses

Breastfeeding at birth Breastfeeding at four
months

Breastfeeding at six
months

Model 1: East German mother, mother’s age at birth of child: 25, first child

Before#Control 0.931*** 0.527*** 0.397***
(21.00) (4.97) (4.10)

Before#Treatment 0.956*** 0.536*** 0.413***
(34.81) (5.64) (4.74)

After#Control 0.918*** 0.503*** 0.408***
(23.80) (6.52) (5.50)

After#Treatment 0.953*** 0.667*** 0.535***
(41.06) (10.44) (7.93)

Control: Diff. After - Before -0.013 -0.024 0.011
(-0.39) (-0.29) (0.14)

Treatment: Diff. After - Before -0.003 0.132* 0.121*
(-0.23) (2.43) (2.55)

DiD 0.009 0.156* 0.111
(0.30) (1.99) (1.45)

Model 2: West German mother, mother’s age at birth of child: 30, first child

Before#Control 0.866*** 0.643*** 0.572***
(22.26) (11.78) (10.25)

Before#Treatment 0.912*** 0.651*** 0.588***
(53.79) (21.73) (19.10)

After#Control 0.845*** 0.620*** 0.584***
(13.15) (8.53) (8.06)

After#Treatment 0.905*** 0.767*** 0.701***
(28.58) (19.82) (16.70)

Control: Diff. After - Before -0.022 -0.023 0.011
(-0.36) (-0.29) (0.14)

Treat: Diff. After - Before -0.006 0.115** 0.113*
(-0.22) (2.74) (2.57)

DiD 0.015 0.138+ 0.102
(0.28) (1.85) (1.33)

Model 3: West German mother, mother’s age at birth of child: 25, first child

Before#Control 0.875*** 0.616*** 0.550***
(24.41) (11.25) (9.89)

Before#Treatment 0.918*** 0.624*** 0.566***
(50.55) (17.68) (15.74)

After#Control 0.854*** 0.593*** 0.562***
(14.17) (7.92) (7.66)

After#Treatment 0.912*** 0.744*** 0.682***
(30.23) (17.25) (14.79)

Control: Diff. After - Before -0.021 -0.023 0.011
(-0.36) (-0.29) (0.14)

Treatment: Diff. After - Before -0.006 0.120** 0.115*
(-0.22) (2.72) (2.56)

DiD 0.015 0.143+ 0.104
(0.28) (1.87) (1.34)

continued on next page
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Table A1: continued

Breastfeeding at birth Breastfeeding at four
months

Breastfeeding at six
months

Model 4: East German mother, mother’s age at birth of child: 30, not the first child

Before#Control 0.901*** 0.548*** 0.397***
(15.67) (5.42) (4.25)

Before#Treatment 0.936*** 0.557*** 0.412***
(24.80) (6.10) (4.90)

After#Control 0.884*** 0.524*** 0.408***
(19.26) (7.31) (5.97)

After#Treatment 0.932*** 0.686*** 0.534***
(30.03) (11.83) (8.58)

Control: Diff. After - Before -0.017 -0.024 0.011
(-0.39) (-0.29) (0.14)

Treatment: Diff. After - Before -0.005 0.129* 0.121*
(-0.23) (2.39) (2.56)

DiD 0.012 0.153* 0.111
(0.30) (1.97) (1.45)

Model 5: East-German mother, mother’s age at birth of child: 25, not the first child

Before#Control 0.908*** 0.519*** 0.376***
(16.45) (5.10) (4.06)

Before#Treatment 0.941*** 0.528*** 0.391***
(25.48) (5.58) (4.55)

After#Control 0.891*** 0.495*** 0.386***
(20.01) (6.73) (5.61)

After#Treatment 0.936*** 0.660*** 0.512***
(30.70) (10.39) (7.64)

Control: Diff. After - Before -0.016 -0.024 0.011
(-0.39) (-0.29) (0.14)

Treatment: Diff. After - Before -0.004 0.132* 0.121**
(-0.23) (2.44) (2.59)

DiD 0.012 0.156* 0.110
(0.30) (1.99) (1.46)

Model 6: West German mother, mother’s age at birth of child: 30, not the first child

Before#Control 0.828*** 0.636*** 0.550***
(19.98) (12.35) (10.08)

Before#Treatment 0.884*** 0.644*** 0.566***
(36.41) (18.35) (15.37)

After#Control 0.802*** 0.613*** 0.561***
(11.61) (8.43) (7.87)

After#Treatment 0.876*** 0.761*** 0.681***
(22.48) (18.38) (14.93)

Control: Diff. After - Before -0.026 -0.023 0.011
(-0.36) (-0.29) (0.14)

Treatment: Diff. After - Before -0.008 0.117** 0.116*
(-0.22) (2.72) (2.55)

DiD 0.018 0.139+ 0.104
(0.28) (1.84) (1.34)
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Table A1: continued

Breastfeeding at birth Breastfeeding at four
months

Breastfeeding at six
months

Model 7 West-German mother, mother’s age at birth of child: 25, not the first child

Before#Control 0.838*** 0.609*** 0.527***
(19.96) (10.84) (8.98)

Before#Treatment 0.891*** 0.617*** 0.543***
(31.12) (13.47) (11.53)

After#Control 0.813*** 0.585*** 0.539***
(11.98) (7.49) (7.14)

After#Treatment 0.883*** 0.738*** 0.661***
(22.20) (14.90) (12.28)

Control: Diff. After - Before -0.025 -0.023 0.011
(-0.36) (-0.29) (0.14)

Treatment: Diff. After - Before -0.007 0.121** 0.118*
(-0.22) (2.70) (2.54)

DiD 0.017 0.145+ 0.106
(0.28) (1.86) (1.36)

N 978 978 978

Level of significance: +p < 0.10, ∗p < 0.05, ∗ ∗ p < 0.01, ∗ ∗ ∗p < 0.001, t-statistics in parentheses
Note: Predicted probabilities base on a logistic regression model by holding covariates fixed at
following values: All models are calculated for mothers with childbirth at term who were in good
physical health during the first three months after birth.
Source: SOEP waves 2002-2012 (SOEP 2013, doi:10.5684/soep.v29), own calculations
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