~ A Service of
’. b Leibniz-Informationszentrum

.j B I l I Wirtschaft
) o o o Leibniz Information Centre
Make YOUT PUbllCCltlonS VZSlble. h for Economics ' '

Bauernschuster, Stefan; Schlotter, Martin

Working Paper

Public Child Care and Mothers' Labor Supply - Evidence
from Two Quasi-Experiments

CESifo Working Paper, No. 4191

Provided in Cooperation with:
Ifo Institute - Leibniz Institute for Economic Research at the University of Munich

Suggested Citation: Bauernschuster, Stefan; Schlotter, Martin (2013) : Public Child Care and Mothers'
Labor Supply - Evidence from Two Quasi-Experiments, CESifo Working Paper, No. 4191, Center for
Economic Studies and ifo Institute (CESifo), Munich

This Version is available at:
https://hdl.handle.net/10419/72565

Standard-Nutzungsbedingungen: Terms of use:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen Documents in EconStor may be saved and copied for your personal
Zwecken und zum Privatgebrauch gespeichert und kopiert werden. and scholarly purposes.

Sie durfen die Dokumente nicht fiir 6ffentliche oder kommerzielle You are not to copy documents for public or commercial purposes, to
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich exhibit the documents publicly, to make them publicly available on the
machen, vertreiben oder anderweitig nutzen. internet, or to distribute or otherwise use the documents in public.
Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen If the documents have been made available under an Open Content
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten, Licence (especially Creative Commons Licences), you may exercise
gelten abweichend von diesen Nutzungsbedingungen die in der dort further usage rights as specified in the indicated licence.

genannten Lizenz gewahrten Nutzungsrechte.

Mitglied der

WWW.ECONSTOR.EU é@“}


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/72565
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

The international platform of Ludwig-Maximilians University’s Center for Economic Studies and the Ifo Institute

CESifo Working Papers

www.cesifo.org/wp

Public Child Care and Mothers’ Labor Supply -
Evidence from Two Quasi-Experiments

Stefan Bauernschuster
Martin Schlotter

CESIFO WORKING PAPER NO. 4191

CATEGORY 4: LABOUR MARKETS
APRIL 2013

An electronic version of the paper may be downloaded

o from the SSRN website: www.SSRN.com
e from the RePEc website: www.RePEc.org
e from the CESifo website: www.CESifo-group.org/wp
CESifo

Center for Economic Studies & Ifo Institute


http://www.ssrn.com/
http://www.repec.org/
http://www.cesifo-group.de/

CESifo Working Paper No. 4191

Public Child Care and Mothers’ Labor Supply -
Evidence from Two Quasi-Experiments

Abstract

Public child care is expected to assist families in reconciling work with family life. Yet,
empirical evidence for the relevance of public child care to maternal employment is
inconclusive. We exploit the introduction of a legal claim to a place in kindergarten in
Germany, which was contingent on day-of-birth cut-off dates and resulted in a marked
increase in kindergarten attendance of three-year olds in the following years. Instrumental
variable and difference-indifferences estimations on two individual-level data sets yield large
and positive effects of public child care on maternal employment. A set of placebo treatment
tests corroborate the validity of our identification strategies.
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1 Introduction

Recent years have witnessed substantial political effort to increase public child care provision in
many industrialized countries. Providing subsidized child care is supposed to promote
reconciliation of work and family life for the mothers of young children and increase their labor
force participation. However, empirical studies find mixed results for the actual effects of
subsidized public child care on mothers’ employment. For some countries, economists have
identified clearly positive effects. For other countries, reforms which aimed at increasing
availability or affordability of public child care had zero effects on maternal employment (or
effects that are substantially smaller than the take-up rate). In particular, marginal decreases in the
costs of child care do not affect maternal labor supply if employment rates and child care
attendance rates are already high. Further, we should not expect substantial employment effects if
newly available public child care slots simply crowd-out existing private child care arrangements.
Crowding-out might be particularly relevant if public child care slots are still severely rationed
after expansion. It might be that the newly provided public child slots are then primarily given to
mothers already closely attached to the labor market, and that these mothers now just substitute

private care with public care arrangements.

This paper contributes to the growing empirical literature on child care and maternal employment
by providing first quasi-experimental evidence from a German public child care reform
introduced in 1996. At that time, West Germany had long been known for its low female and, in
particular, maternal labor force participation. Indeed, the employment gap between mothers of
three to four year old children and women of a similar age but without any children amounted to
40 percentage points in 1995. To improve reconciliation of family and working life, expansion of
public child care has been at the top of the political agenda for the past two decades. One of the
most prominent political reforms in this context was the introduction of the legal claim to a place
in kindergarten (Rechtsanspruch auf einen Kindergartenplatz) in August 1996. Since that year,
children from age three until school entry are eligible to attend highly subsidized half-day public
child care. Thus, this reform intended to abandon any rationing of public child care for three to
six year olds. While public child care attendance by five- and six-year old children was already at a
very high level of 90 percent prior to the reform in West Germany, attendance by three- and
four-year old children was substantially lower at 30 percent and 60 percent respectively. Despite
the fact that public provision of child care has thus been far from universal (and non-existing for
children under three), virtually no private market for child care had emerged. As expected the
introduction of the legal claim to a place in kindergarten triggered a sharp increase in public child

care attendance by three- and four-year olds from 1996 to 2001. It is surprising that, to the best



of our knowledge, the effects of the 1996 policy reform have not yet been analysed. Indeed, the
scarce German evidence that does exist on the relationship between public child care and
mothers’ labor supply is largely descriptive. ' However, this reform might give us interesting
insights which are relevant for systemizing recent findings in the literature on public child care
and maternal employment. In particular, our reading of the current literature suggests that we
should expect large and positive effects of public child care on maternal labor supply in West
Germany since a) the reform abandoned any rationing of public child care, b) there was no
private market for child care which could be crowded out by a public child care expansion, and c)

maternal employment rates were low at the time the reform set in.

The special features of the German policy reform in 1996 allow us to compare instrumental
variables and difference-in-differences estimates within a single paper. In our first identification
strategy, we exploit the fact that after introduction of the legal claim to a place in kindergarten in
1996, some municipalities were confronted with severe problems since they could not meet the
increased demand for child care. This is why the German Federal Parliament (Deutscher
Bundestag) adopted a legislative initiative proposed by the Federal Council of Germany
(Bundesrat) that allowed communities to introduce day-of-birth cut-off rules for determining
whether or not a child was eligible for public child care. Due to these cut-off rules, in an extreme
case, children turning three years old right after the start of the kindergarten year could not enter
kindergarten at the age of three but only one year later. These day-of-birth cut-off rules provide
us with exogenous variation in attendance at German kindergarten, which we exploit in a 2SLS

instrumental variable approach.

Drawing on the rich individual-level data of the German Socio-Economic Panel (SOEP), our
instrumental variable estimations yield large and positive effects of public child care on maternal
employment. Intention-to-treat estimates suggest that eligibility for public child care increases
mothers’ labor supply by 6 percentage points. Second-stage results show that if a mother’s
youngest child actually attends public child care as a result of the cut-off rule, this mother’s
probability of being employed increases by more than 35 percentage points. This also means that
roughly two thirds of these mothers use child care for other reasons than being employed.
Conservative back-of-the-envelope calculations suggest that more than 60 percent of the

operation expenses of public child care (net of parents’ fees) are covered by income taxes and

"Buechel and Spiess (2002) identify a significant positive association between tegional public child cate provision for
three- to six-year old children and mothers’ employment. Bick (2011) uses a micro simulation model to show that a
lack of public child care in West Germany keeps women from labor market participation. In a recent paper on child
care and child development, Felfe and Lalive (2012), in an aside, report some tentative evidence for positive effects
of public child care on maternal employment. Finally, Gathmann and Sass (2012) analyze a reform in the East
German state of Thuringia that increased prices for public daycare to find negative effects on female labor supply.
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social security contributions induced by the increase in maternal employment. Investigating the
heterogeneity of our first-stage estimates, we show that the cut-off rules were mostly applied in
West Germany during the first years after introduction of the legal claim to a place in
kindergarten. The relevance of the cut-off rules becomes weaker with time since the reform and
is virtually nonexistent in East Germany, where capacity constraints in public child care were not
an issue. To investigate the validity of our instrumental variable approach, we run first-stage
regressions in placebo treatment periods before 1996. Further, we perform placebo treatment
tests drawing on the panel structure of the SOEP in which we investigate whether our instrument
can predict maternal employment in the year preceding actual kindergarten entrance. All these
specification tests corroborate the validity of our instrumental variable approach. In further
robustness checks, we gradually restrict the sample to observations very close to the cut-off. Of
course, the number of observations decreases resulting in large standard errors. But still, the

point estimates are very similar to those estimated in the standard specification.

In a second identification strategy, we exploit the marked increase in public child care provision
for three- and four-year old children in the years following introduction of the legal claim to a
place in kindergarten. To this end, we use data from the German Micro Census, Europe’s largest
household survey. In a difference-in-differences approach, we compare the employment ratios of
mothers with three- and four-year old children in 1996 and 2001 with the employment ratios of
mothers with older children and, as an alternative, also the employment ratios of women without
children. The difference-in-differences estimations confirm the large and positive causal effects
of public child care on maternal employment. To provide evidence that the key identifying
assumption of our difference-in-differences approach is met, namely, that the treatment and
control group follow the same time trends in the absence of the treatment, we run a placebo
treatment test in pre-treatment periods. These placebo treatment tests show that our treatment
and control groups do indeed follow the same time trend in the years preceding the actual
treatment; thus, they corroborate the key assumption of our difference-in-differences model. We
find that the results from the difference-in-differences model using the German Micro Census
are remarkably similar to the instrumental variable results using the SOEP, although we identify
average treatment effects on the treated (ATT) in the difference-in-differences approach and
local average treatment effects (LATE) for the complier subpopulation in the instrumental

variables approach.

The reason for the fact that both approaches still yield very similar results could be that, in the
end, in both identification strategies the same group of mothers is affected by the treatment,

namely, those who have the opportunity to work because their three- or four-year-old child, who
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is also their youngest child, becomes eligible for public child care in a country where no market
for private care exists. It is difficult to compare the size of the reduced form coefficients from the
instrumental variable and the difference-in-differences models to the reduced form results of
other studies because the size of the first stage might differ substantially across these studies.
However, our second-stage instrumental variable effects can more easily be compared, and we
find that the size of our effects is only slightly smaller than the effects of the introduction of free

kindergarten in U.S. public schools on the labor supply of single mothers (Cascio 2009).

The rest of the paper is structured as follows. Section 2 summarizes the empirical literature on
public child care and maternal employment. Section 3 describes the pre-reform setting as well as
the 1996 public child care reform in Germany and explains how we exploit this reform in two
quasi-experimental settings. Section 4 provides information on the rich individual level data sets
of the SOEP and the German Micro Census that we use in our analyses. In Section 5, we present
instrumental variable results using the SOEP data and corroborate these results applying

difference-in-differences techniques on the German Micro Census. Section 6 concludes.

2 Literature on public child care and maternal employment

Earlier empirical studies on child care focused on analyzing the price of child care on mothers’
employment. Reviews can be found in Blau (2003) and Blau and Currie (2006). Blau (2003)
surmises that there is considerable uncertainty about the magnitude of the elasticity of mothers’
employment with respect to child care prices. This uncertainty is partly due to at least
questionable exclusion restrictions in these earlier non-experimental studies. The most reliable

studies find only small effects of child care prices on mothers’ labor supply.

A great deal of the current empirical literature on the effects of public child care on mothers’
labor market outcomes apply quasi-experimental identification strategies using difference-in
differences techniques or instrumental variable designs. The difference-in-differences studies on
public child care and maternal employment often use differences in the expansion of publicly
provided child care across regions within one country. For example, Havnes and Mogstad (2011)
use registry data to analyze the introduction of subsidized universal child care for three- to six-
year old children in Norway from 1976 to 1979. In 1976, public child care coverage for three- to
six-year old children was below 15 percent, while the employment rate of mothers of three- to
six-year old children was 22 percent. Havnes and Mogstad (2011) find no positive causal
relationship between public child care and mothers’ employment. Note that even after the
expansion in the late 1970s, public child care for three to six year olds was still severely rationed

in Norway with a coverage rate of less than 30 percent. If mothers who were already closely
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attached to the labor market prior to the expansion received the rationed slots, they might just
have substituted informal care for formal public child care, which could in turn explain the zero-
effect of public child care on maternal employment in this paper. In contrast, our paper

investigates a setting where public child care was not rationed anymore after the cut-off age.

Cascio (2009) evaluates the introduction of free kindergarten for five year olds in U.S. public
schools in the 1960s and 1970s using US Census data. In the late 1960s, roughly 30 percent of all
five year olds were enrolled public school, whereas this number increased to just below 80
percent in 1980. However, also note that private care was comparable to public school care and
affordable for many families. Prior to the policy initiative, the employment rate of single mothers
whose youngest child was five was 58 percent, whereas the employment rate of married mothers
whose youngest child was five was 36 percent. Cascio (2009) finds strong positive effects of the
introduction of free kindergarten in U.S. public schools on the labor supply of single mothers
whose youngest child was five (four out of ten enter the workforce), whereas effects for married

mothers are zero.

Lefebvre and Merrigan (2008) use difference-in-differences techniques and exploit the stepwise
introduction of universal child care arrangements for four to one year olds in the Canadian
province of Quebec from 1997 until 2000. The price for these childcare slots was a mere five
dollars a day. Prior to the reform, about 40 percent of all children up to four attended public
child care, while the employment rate of mothers of these children was roughly 55 percent in
Quebec. On the basis of Statistics Canada’s Survey of Labor and Income Dynamics, the authors
find that this universal child care program increased the labor market participation rate of
mothers with at least one child age one to five by 8 percentage points. Baker et al. (2008) analyze
the same reform using data from the National Longitudinal Survey of Children and Youth
(NLSCY). Their difference-in-differences estimates confirm the positive and significant effects of

inexpensive universal child care on mothers” employment.

Schlosser (2007) also uses difference-in-differences techniques to identify the effects of free
universal preschool provision for three- to four-year olds on the labor supply of Arab mothers in
Israel. Prior to the reform, labor force participation of Arab mothers of three to four year olds
was as low as 6 percent in the treatment group. The public care enrollment rate for three year old
children of Arab mothers was 21 percent prior to the reform, whereas the number was 32
percent for four year old children; enrolment in private care was about one percent. Using Data

from the Israeli Labor Force Survey from 1998 to 2003, Schlosser (2007) finds positive effects of



free universal child care on educated Arab mothers whose labor supply increases by 21

percentage points.

Difference-in-differences estimates of Berlinski and Galiani (2007) show that an Argentinan child
care reform which provided free public preschool for three to five year olds induced an increase
in labor supply of mothers in the mid to late 1990s. An increase in the new stock of rooms from
zero to one, which corresponds to a situation where every child between three and five is in
public preschool as compared to a situation without any public preschool, increases maternal
employment by seven to 14 percentage points. The authors report average child care enrolment
rates for three to five year olds of 43 percent in the period from 1994 to 2000, while the average

employment rate of the respective mothers was 39 percent.

Lundin et al. (2008), in turn, exploit a Swedish child care reform from 2002 which reduced child
care prices. While costs for child care amounted to ten percent of a household’s net income in
2001, they were decreased to four percent in 2002. Using registry data from 2001 and 2003 and
applying difference-in-differences techniques, the authors find zero effects of reduced child care
prices on maternal employment. However, note that the child care attendance and maternal
employment were at a very high level already before the reform. In particular, 83 percent of all
three to six year olds and 60 percent of all one to two year olds attended child care institutions
prior to the reform. The employment rate of mothers of three to six year olds was 82 percent and

the employment rate of mothers of up to two year olds was 72 percent.

Nollenberger and Rodriguez-Planas (2011) investigate the effects of a Spanish reform which
introduced free public child care for all three year olds in 1991. They use data from the Spanish
Labor Force Survey and exploit variation in public child care across time and Spanish states in a
difference-in-differences setting. Prior to the reform, there was virtually no formal child care for
three year olds in Spain, while we see universal and free preschool for four to five year olds. The
employment rate of mothers with a three year old child was 29 percent in 1988, i.e., shortly
before the child care reform. Nollenberger and Rodriguez-Planas (2011) find that average
employment of mothers of three year old children increased by 8 percent due to the introduction
of free public child care for all three year olds. The effects are particularly strong and persist for
several years for mothers with a high-school degree, whereas there are no effects for college

educated mothers.

While the difference-in-differences framework is a very popular method of studying child care
effects, an alternative strategy often applied relies on cut-off rules determining the eligibility for

public child care. These cut-off rules are exploited in instrumental variable frameworks. Gelbach
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(2002) uses 1980 US Census data and exploits quarter-of-birth variation in the access to free
public preschool for five year olds in the United States. He finds that public school enrolment of
the child increases employment of mothers by four to five percentage points; there are no effects
for single mothers if the five year old child is not the youngest child. In their data set, on average,
63 percent of five year old children who are the youngest child to a single mother attend public
school, 16 percent attend private school. For married mothers, the respective numbers are 55
percent and 21 percent. The employment rate of single mothers whose youngest child is five is 70
percent while the respective number for married mothers is 58 percent. Similar to our setting,
Gelbach (2002) not only has information on eligibility for child care but is also able to study

(local) average treatment effects since he has data on preschool attendance by children.

The same is true for Berlinski et al. (2011), who exploit cut-off rules in admission to public child
care for four year olds in Argentina using Argentine household survey data from the years 1995
to 2001. In 2001, child care enrolment of three to five year olds was 64 percent, while the authors
present a discontinuous jump from 40 to 70 percent at the cut-off for four year olds. As an effect
of the public child care admission cut-off, they find a jump in the employment rate of mothers of
four year olds from 40 to 45 percent. Accordingly, 13 mothers start to work for every 100
youngest children starting preschool. However, there is no effect for mothers whose four year
old child is not her youngest child. In contrast to Gelbach (2002), Berlinski et al. (2011) include
only children born around the cut-off date for determining eligibility for child care, thereby
avoiding the possibility that their estimates might be driven by age differences between children

who are eligible for child care and those who are not.

Similarly, Fitzpatrick (2010) applies a sharp regression discontinuity design in which she can
identify intention-to-treat effects (ITT), yet no (local) average treatment effects (LATE) of free
universal preschool for four year olds in the US states Georgia and Oklahoma. This so-called
Pre-K program increased statewide preschool enrolment by roughly 14 percent. Based on data
from the 2000 Census, she finds little effects of free public preschool on the labor supply of most
mothers. Still, for the subgroup of mothers from rural regions free preschool increases
employment by 10 percentage points (or 20 percent). The average employment rate of mothers
was 68 percent in Fitzpatrick’s (2010) sample, while the author reports that 53 percent (46
percent) of all four year olds were enrolled in preschool in Georgia (Oklahoma). Bassok et al.
(2012) suggest that the public Pre-K programs in Georgia and Oklahoma did not crowd-out
private child care arrangements. Fitzpatrick (2010) argues that her zero effects on mothers’ labor

supply might be explained by the fact that female labor supply elasticities are smaller in recent



years than they were in the past. Further, it should be noted that individuals in the control group

might benefit from other child care subsidies such as Head Start.

Taken together, the current empirical literature on public child care and maternal employment
suggests that marginal decreases in the costs of child care should not affect maternal labor supply
if employment rates and child care attendance rates are already high. Further, we should not
expect substantial employment effects if newly available public child care simply crowds-out
existing private child care arrangements. Crowding-out might be particularly relevant if public
child care slots are still severely rationed after expansion as in Havnes and Mogstad (2011). It
might be that the newly provided public child slots are then primarily given to mothers already
closely attached to the labor market, and that these mothers now just substitute private care with
public care arrangements. Moreover, any effects of public child care on female labor force
participation should be stronger for mothers whose youngest child is the marginal child who gets
public care. If there are still younger children around, we do not expect strong effects on the

respective mother’s labor supply.

3 The Expansion of Public Child Care in Germany as a Quasi-Experiment

In this paper, we exploit the expansion of Germany’s child care system in the late 1990s to
identify effects of public child care on mothers’ labor market outcomes. To establish causality, we
need to overcome several econometric concerns. First, decisions about a mother’s labor supply
and her child’s child care attendance are jointly determined. This simultaneity of mothers’ choice
about working and sending children to child care hampers causal identification of this
relationship in simple OLS models (see, e.g., Coneus et al. 2009). Second, mothers who send their
children to kindergarten could be systematically different from mothers who do not and these
differences might also influence labor market outcomes. It is not possible to fully account for all
these confounding factors and some will remain insufficiently observed or completely
unobserved. However, special features of the politically induced expansion of the public child
care system in Germany in the late 1990s provide us with two quasi-experimental settings that we

exploit in order to identify causal effects of public child care on maternal employment.

3.1  Child Care and Maternal Employment in Germany: the Pre-Reform Setting

In our analysis, we focus on the system of German kindergarten, i.e., the publicly provided child
care institution children voluntarily attend from age three until school entrance. In contrast to the

United States, German kindergarten is not integrated into the school system and is entirely



included in the child care system.” The latter is historically characterized by large structural
differences between West and East Germany (the former German Democratic Republic). In
West Germany, child care was historically a private matter and the state was only marginally
involved (Rauschenbach 20006). Mothers, grandparents, other relatives, and/or neighbors were
the people chiefly responsible for the care of children from birth to school entrance. Most often,
it was the mothers themselves who looked after their children (Tietze and Rossbach 1991). This
stands in stark contrast to the situation in East Germany. Based on the socialist idea that
education and care of children should be controlled by the state from the very beginning, the
former German Democratic Republic (GDR) created an elaborate child care system offering full
provision of institutional care for all children between one and six years old. This comprehensive
child care system largely survived the reunification of East and West Germany and thus there
continued to be substantial differences in public child care between the two parts of the country

in the early 1990s.

After reunification in 1990, West Germany provided places in kindergarten to about 67 percent
of children aged three to six, whereas there was full provision in the East German states
(Rauschenbach 2006). There is substantial heterogeneity in child care attendance across children’s
ages in West Germany. Data from the German Micro Census suggest that, in 1995, 90 percent of
all five and six year olds in West Germany attended kindergarten, whereas this number is only 60
percent for the four year olds and 30 percent for the three year olds. Further, public child care for
under three year old children does virtually not exist in West Germany in the 1990s. Indeed,

expansion of public child care for under three year olds did not start before the mid-2000s.

If we speak about kindergarten in West Germany, we usually mean half-day public child care for
three to six year olds. Full-day public child care is very scarce in the 1990s; and even if a public
child care institution offers to care for the children in the morning and in the afternoon, this
mostly means that there is no care provided during lunchtime. For example, in 1989, only 14
percent of all kindergarten slots were full-time slots, and 62 percent of those did not offer care
during lunchtime (Spiel 1998). Kindergartens are closed on weekends and during longer school
holidays. Note that in West Germany, although kindergartens are not officially part of the

educational system, they are often used for educational reasons even if the mother has no job.

We call child care institutions “public” if they receive public subsidies; subsidies can be received

by public-sector as well as voluntary youth welfare organisations. In 1990, 30 percent of all child

2 To simplify matters, we will use child care and kindergarten as synonyms throughout the paper. This is unproblematic
as we focus on only the care aspect of kindergarten. We are not interested in effects of possible skill accumulation
during kindergarten or other quality aspects that would make the use of the notion preschoo/ more consistent.
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care institutions for three to six year olds in West Germany were under the organization of
public-sector authorities, i.e., municipalities, and 69 percent under the organization of youth
welfare organisations. This means that 99 percent of all child care institutions in West Germany
were publicly funded in 1990. Accordingly, there was virtually no private market for child care

despite the fact that provision of child care was far from universal (Spie3 1998).

West Germany has long been known for its low female, and in particular maternal labor force
participation. Data from the German Micro Census suggest that, in 1995, only 45 percent of all
mothers whose youngest child was between three and four were employed. The employment rate
of mothers whose youngest child was ten or eleven was slightly below 65 percent, while the
employment rate for women without any children aged 29 to 36 was slightly above 85 percent.
Thus, the employment gap between mothers of three to four year old children and women of a
similar age but without any children amounted to 40 percentage points. Also note that two thirds

of employment of mothers of three to four year olds is only part-time employment.

A further institutional detail, which might be worth mentioning in this context, is Germany’s
generous maternity leave regulation. After a series of expansions in leave coverage starting in the
1970s and continuing through the 1980s, mothers could benefit from job-protected leave for 36
months after birth and maternity leave payments for 24 months after birth from January 1993.
Job-protected leave means that the employer must not dismiss a mother from the day she knows
of the woman’s pregnancy until 36 months after childbirth. While mothers received their average
net pre-birth-income for the first two months after childbirth (or 600 Deutschmarks in case the
mother did not work prior birth), maternity leave payments amounted to 600 Deutschmarks
from the third month until the twenty-fourth month. In 1986, 600 Deutschmarks corresponded
to roughly 25 percent of average pre-birth earnings. Ludsteck and Schoénberg (2012) find that
expansions in leave coverage had negative effects on labor market outcomes of mothers in the
short run. However, they also show that these expansions did not affect long-run maternal labor

supply measured six years after childbirth.

3.2  The Introduction of the Legal Claim to a Place in Kindergarten

The mid to late 1990s witnessed substantial political effort toward increasing public child care
coverage in West Germany. One of the crucial reasons behind this effort was the increase in the
number of well-qualified women who wanted to participate in the labor market. Women’s
increasing desire (or need) for labor force participation meant they were no longer so available as
the answer to the question of who will care for children before they reach school entrance age.
Thus, the trade-off between family or career being faced by young mothers revealed the
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insufficiency of the child care system and consequent economic and social problems.
Contemporaneously, people started becoming aware of the importance of the early life period for

child development, leading to an even stronger focus on better public care provision.

The crucial step toward full provision of public child care for three- to six-year olds in West
Germany was the government’s introduction of a legal claim to a place in kindergarten
(Rechtsanspruch auf einen Kindergartenplatz), which became effective on 1% August 1996. Since
that year, every child has been eligible to attend a center-based kindergarten from his or her third
birthday until school entrance.” The legal claim is found in §24 SGB VIII (Achtes Buch
Sozialgesetzbuch) and covers highly subsidized half-day care. To meet the increased demand for
public child care created by this law, a substantial and rapid expansion of center-based care places
became necessary. On average, roughly 80 percent of the costs of a place in public child care
were covered by subsidies, with the remaining 20 percent financed by parents’ child care fees
(Statistisches Bundesamt 2004). Altogether, the German government spent 10.5 billion Euros on
public child care in 2002, 10 billion of which were spent on operating expenses and the remaining
0.5 billion on investments.* Note that the official statistics only include government spending
aggregated over all forms of public child care; however, kindergarten care was by far the most

prominent expense.

Due to the complicated organizational system in Germany, implementation of the legal claim to a
place in kindergarten turned out to be a difficult process. The new law had been passed at the
federal level, but it was the states and, especially, the municipalities that were responsible for
organizational and financial implementation of it. Decision makers at the municipal level were
confronted with completely new responsibilities and were unable to quickly meet the new and
officially mandated demand for child care supply. As a consequence, by the end of 1995, the
German Federal Parliament (Deutscher Bundestag) adopted a legislative initiative proposed by
the Federal Council of Germany (Bundesrat) that introduced cut-off rules: municipalities could
decide that children will not necessarily enter kindergarten by their third birthday, but will instead
start kindergarten in the year following their third birthday. The start of a kindergarten year
typically coincides with the start of a school year, which is in August or September.” So, children

born after the cut-off date had, at worst, to wait almost a year to actually start kindergarten. This

3 The claim was originally formulated as a social measure accompanying a new abortion regulation in Germany and
intended to encourage mothers to carry children to term.

*As a comparison, government spending on universities amounted to 19.5 billion Euros in 2001.

SAlthough the start of the kindergarten year is not completely restricted to a specific date and generally possible in
every month, most children enter kindergarten at the start of the kindergarten year.
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rule relieved some of the pressure on municipalities as it gave them some extra time to provide

the child care supply required by the new law.

The cut-off rule was intended as a temporary measure and the period of its applicability should
have ended at the end of 1998 (see Bundesgesetzblatt 2010, p. 3022); however, the use of cut-off
dates for child care entrance continued to be common practice until quite recently. When looking
at child care attendance rates for the different age cohorts from three to six, we still find the
lowest rates for three-year-old children (Konsortium Bildungsberichterstattung 2006, p. 38).
According to the 12th Kinder- und Jugendbericht (BMESF] 2005, p. 298), this is partly

attributable to supply-side shortages and the ongoing use of cut-off rules in several municipalities.

The cut-off rule was not enforced universally as some municipalities had child care supply
sufficient to provide for all children aged three up to the age school entrance and did not need
the rule. Moreover, some families might have been able, for various reasons, to place their
children in child care at the age of three or even earlier even though the children, to be in
compliance with the rule, should have been older when entering. Other mothers preferred to care
for their children themselves and therefore decided to delay kindergarten entrance until their

children were older, completely irrespective of the rule.

3.3  Empirical Strategies

Instrumental V ariable Approach

Unfortunately, there are no data on which municipalities adopted cut-off rules in which years.
However, the mere existence of these cut-off rules provides us with a quasi-experimental setting
that can be exploited in an instrumental variable approach. This is because the cut-off rules create
variation in child care attendance that is reasonably exogenous to confounding factors

determining child care and mothers’ labor market participation simultaneously. We instrument

actual child care attendance D, with the eligibility Z; at the last kindergarten start. Our quarter-of-

birth style instrument Z; is a dummy variable indicating whether a mothet’s youngest child was

above cut-off age (>=36 months) at the last kindergarten start and was therefore eligible for child

care. This leads to the following model predicting actual public child care attendance:

D =u+&; +¢X +x M
The coefficient O on Z; shows the relevance of our instrument and indicates the share of

children who enter kindergarten in compliance with the cut-off rule; X is a vector of covariates
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and Y is the error term.’ We use the predicted values [Si from Equation (1) in Equation (2) to

obtain a local average treatment effect (LATE) T of public child care attendance of the youngest
child on mothers’ labor market outcomes, while X is a vector of covariates and 71is the error

term:

Yi=’7+7f)i+vxi+”i @

In other words, the cut-off rule creates a discontinuous jump in kindergarten attendance at the

age threshold of 36 months. We use this exogenous variation in public child care attendance D,

that is due to the age cut-off rule Z; in order to estimate the effect of kindergarten attendance on
maternal employment. In order for T to be interpreted in a causal way, our quarter-of-birth-style
instrument Z; (cf. Angrist and Krueger 1991) must meet the exclusion restriction. This means

that the cut-off rule must not affect maternal employment directly nor via any other channel but
kindergarten attendance. Of note is that our cut-off rule instrument violates the exclusion
restriction if the age of the youngest child has a direct effect on maternal employment or an
indirect effect on maternal employment running via channels other than child care. For example,
there could be an indirect effect if informal caregivers such as grandparents, friends, or neighbors
can more easily care for slightly older children (just above three years old) than for younger
children (just below three years olds), which, at the same time, could make maternal employment
more likely. Further, mothers’ attitudes toward career and family life could change with the
youngest child’s age. In this case, the exclusion restriction in a model that does not control for
age would be violated if, as the youngest child grows older, mothers are more likely to opt for
child care and simultaneously become employed. This is why we explicitly include the age of the
youngest child (in months) as a covariate in our instrumental variable approach. To check the
robustness of our results, we not only control for the youngest child’s age (in months) linearly
but also include the square term of the child’s age. In addition to the child’s age, we can control
for several demographic and socioeconomic characteristics of the mother (age, highest
educational degree, migration status) and of her partner (age, highest educational degree,
migration status, employment status, labor income). Likewise, we include information about the
household size, the youngest child and his or her siblings (youngest child’s gender, number of

siblings, and distance in months to oldest sibling), and state and year dummies.

Difference-in-Differences Approach

¢ In all our IV regressions, standard errors are clustered at the individual mother level; clustering the standard errors
by the child’s age does hardly change the results; if at all, standard etrors slightly decrease.
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Introduction of the legal claim to a place in kindergarten led to a substantial expansion of child
care facilities, particularly in West Germany, in the late 1990s and early 2000s. Figure 1 shows the
development of child care attendance in West Germany from 1991 to 2003.” Child care
attendance by five- and six-year old children was already at the high level of slightly under 90
percent in 1991 and remained relatively stable throughout the following years. Three- and four-
year old children, in contrast, were substantially less likely to attend child care in the early 1990s.
However, from 1996 to 2001, child care attendance by three- and four-year-old children
increased sharply. We exploit the considerable rise in public child care attendance by three- and
four-year-old children in West Germany in our second identification strategy by applying

difference-in-differences techniques.
Figure 1 about here

To this end, we define mothers whose youngest child is three or four years old as our treatment
group. As a control group, we use mothers whose youngest child is aged 10 or 11 years.® Since
these older children were attending school during the whole period of observation, they were not
affected by the legal claim to a place in kindergarten. There was also no school reform (e.g., an
expansion of all-day schools) or any change in the provision of after-school care that might have
influenced the time these older children were exposed to public care arrangements (including
schools). As an alternative control group we use women without children. We identify the
treatment effect by computing the difference in the employment trend from 1996 to 2001
between mothers with three- to four-year olds and mothers with 10- to 11-year olds (or mothers
without children) in West Germany. The treatment effect 8 can be expressed by the following

double difference equation:

6 = E[Y, (1] - E[y; (0)] =
{E[i|Ti :lDi:l]_E[Yi|Ti:O’Di:l]}_ 3
{E[ [T =1D, :0]_E[Yi|Ti =0,b :O]}'

whete E[[]]s the expectation operator and Y;is the labor market outcome of mother i. D, =0
for the control group of mothers with the youngest child aged between 10 and 11 years, and

D, =1for the treatment group of mothers with three- to four-year-old children. T, =0 for the

7 We observe few dynamics and universally high attendance in child care by all children between the ages of three
and six in East Germany, as can be observed in Figure A.1 of the Appendix.

8 Using mothers with five- or six-year-old children as a control group would lead to spurious results since this group
could benefit from the legal claim to a place in kindergarten. For example, a child who was five year old in 2001 was
three years old in 1999 and thus part of the treatment group. This would violate the standard stable unit treatment
value assumption (SUTVA) (Rubin 1978).
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year 1996, and T, =1for the year 2001.” In a multivariate setting, the treatment effect@is

identified as the coefficient on the interaction term between D and T in the following regression:
Yo =0 +aT +9D, +6(T.D )+ 4, @

G captures time effects common to the treatment and control group, & captures baseline
differences between the treatment and control group, and £ is the error term. The inclusion of
further covariates in this model is straightforward. Instead of merely looking at two years, 1996
and 2001, we additionally estimate an extended version of Equation (4) to illustrate the

development of maternal employment over the whole period from 1996 to 2001.

The key identifying assumption of this difference-in-differences estimation strategy is that the
treatment and control group follow the same employment trends in absence of the treatment. In
other words, there are no unobserved variables that change over time and have differential
effects on the labor market outcomes of mothers with children aged three or four as compared to
mothers with children aged 10 or 11 (or women without children). A simple way to test the
plausibility of this assumption is a placebo treatment test in the years preceding the actual
treatment that can show deviations from the common trend in pre-treatment years. In the post-
treatment years, the only reason why the trend of the treatment group departs from the trend of
the control group must be the treatment. This assumption would obviously be violated if there
was another policy reform which affected treatment and control group differently. To the best of
our knowledge, no such policy occurred in the post-treatment years. Still, one might argue that
maternity leave expansions in the 1980s and early 1990s (the last one was in January 1993) could
be a threat to identification. In particular, the control group of mothers of ten to eleven year olds
in 2001 had benefitted from more generous maternity leave coverage than mothers of ten to
eleven year olds in 1996. If extended maternity leave had negatively effects on mothers’ labor
supply, this would negatively affect the trend in the control group and thus bias our difference-in-
differences estimates upwards. However, Ludsteck and Schénberg (2012) find that maternity
leave expansions did not affect mothers’ long-run labor outcomes, measured six years after
childbirth. Thus, it seems justified to assume that maternity leave expansions did also not affect

mothers’ labor outcomes measured ten to eleven years after childbirth."

® We use the year 1996 as the pre-treatment year, since the Micro Census data we use for this approach are collected
in spring whereas the legal claim was introduced in August 1996.

10 Furthermore, we do not find any evidence for fertility effects of the child care reform, which would lead to
selective sampling of the control group. Indeed, mothers in our sample whose children are eligible for kindergarten
do not differ by the number of children observed in their last available SOEP interview from mothers whose
children are not eligible for kindergarten.
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4 Data on Child Care Attendance and Maternal Employment

To identify the causal effect of child care attendance on maternal labor supply, we draw on two
different individual-level data sets. For our instrumental variable approach, we use the German
Socio-Economic Panel (SOEP); the difference-in-differences estimations are based on data from

the German Micro Census, Europe’s largest household survey.

4.1  The German Socio Economic Panel (SOEP)

The SOEP is a representative and longitudinal household survey that provides annual
information about households and their members on a wide range of socioeconomic and
demographic characteristics. The survey started in West Germany in 1984; since 1991, it has been
extended to East German households. A feature of the SOEP making it possible to link mothers
to their children and, at the same time, to their partners enables us to characterize families along

many socioeconomic and demographic dimensions.

For our instrumental variable approach, it is especially important to have information about child
care attendance and, most crucially, about the month of birth of the children. Since we know the
month of the interview, we can compute the age of a child in months at the time of the interview
and also at the time of the start of the last kindergarten year. We use two outcome variables
measuring maternal employment. The first is a dichotomous variable that equals 1 if the mother
is working; 0 otherwise. The second is a variable that measures a mother’s weekly working hours.
We include an extensive set of covariates in our model to capture various aspects of the
household’s socioeconomic situation. Specifically, we use information on the mothers’ age, years
of education, and migration background, as well as information about their partner’s age, years of
education, migration background, occupational status, and labor income. We also know whether
the family owns or rents the flat/house in which they live and in which state of Germany this
flat/house is located. Furthermore, we use variables that characterize the children, such as age,
gender, number of siblings, and age of siblings. Finally, we include year dummies to capture year-

specific effects.
Figure 2 about here

SOEP interviews take place throughout the year, but the majority of them are conducted in the
spring. If children are in child care at the month of the interview, we assume that they have been

in attendance since beginning of the last school year in their federal state of residence." This

11 School begins at various times between August and September, depending on the state. We have exact information
on the date school begins in each German state for the whole sample and can link this to our household data.
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allows us to compute the age in months at the last possible school start, both for children who
attend and for those who do not. While we cannot completely rule out that children do not enter
at other dates during the year, we are confident that most children’s kindergarten start coincides
with the start of the school year. Schlotter (2011) shows with data from the Children’s Panel of
the German Youth Institute (DJI-Kinderpanel) that almost two-thirds of all children report
entrance in August or September. Entrance in other months is almost equally distributed at a

level of about 5 percent (see Figure 2).

By using the SOEP waves from 1991 until 2005 in our estimations, we can not only analyze an
extensive period after introduction of the legal claim to a place in kindergarten, but also several
years before this reform, which should give us a comprehensive picture of the effects of this
reform on maternal employment. We limit our sample to mothers whose youngest child was
born between 1992 and 2000 as these cohorts are the ones most likely affected by the cut-off
rules introduced in 1996. Furthermore, we only include mothers whose youngest child, born
between 1992 and 2000, was at least 36 months old at the time of the interview and at most 48
months old at the last possible kindergarten start. Thus, we focus precisely on the group of
children whose child care attendance was dependent on the existence of a cut-off date. Moreover,
note that this restriction ensures that maternity leave has already expired for all mothers in our
sample. Furthermore, excluding mothers with children younger than 36 months seems reasonable
since the presence in the household of a very young sibling might prevent mothers from entering
the labor market, irrespective of the child care attendance of their older child. As most interviews
take place half a year after kindergarten start, we allow for an interval long enough to give the
mother a chance to search for and find a suitable job. The full sample consists of 1,228 mothers

and 1,936 mother-child observations.

4.2 The German Micro Census

We also use data from the German Micro Census, the largest household survey in Europe. This
data set provides annual information on a representative 1 percent sample of the German
population with a focus on demographic and labor market relevant variables.'” Entire households
are sampled, enabling us to observe both mothers and their children. We use the Micro Census
waves 1991, 1993, 1995, and 1996 until 2001."” The census data do not provide information as
detailed as that we obtain from the SOEP; in particular, the children’s months of birth are not

observed. Yet, the larger number of observations of the Micro Census and the availability of

"The Scientific Use Files that we can use are a 70 percent subsample of the original 1 percent Micro Census sample.
13Unfortunately, the Scientific Use Files for the Micro Census waves 1992 and 1994 are not available and we have to
use the incomplete times series of 1991, 1993, and 1995 to study pre-reform trends.
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variables such as a mother’s employment status and child care attendance of the children (as well
as several additional covariates), which can be observed in all waves and are comparable over
time, make this data set a complement to the SOEP data. In each of the Micro Census cross-
sections, we focus on households with mothers whose youngest child is three or four years old,
since this is the group of families affected by introduction of the legal claim to a place in
kindergarten in August 1996 and the massive expansion of public child care in subsequent years.
As with the SOEP, using only families whose youngest child is three or four years old ensures
that mothers’ employment outcomes are not influenced by the presence in the household of an
even younger child. As a control group we use mothers whose youngest children are 10 or 11
years old and thus do not benefit from the increased supply of public child care in the years after

1996. Alternatively, we use women without children as our control group.

Mothers report whether they are employed and, if so, whether they work full or part time."* In
addition, the data set contains a variable that assesses child care attendance by the children
(reported by the head of the household) at the time of the interview."” In our estimations we can
also include several covariates, such as nationality, age, and highest school degree of the mother,
as well as the youngest children’s age distance (in years) from their oldest siblings. Information on
state of residence of the household and on family type facilitates separate analyses for East and

West Germany, as well as for single mothers and mothers with partners, respectively.

5 Results

In what follows, we provide evidence on the effects of public child care on mothers’ labor market

outcomes from the instrumental variable and the difference-in-differences approach.

5.1  Results from an Instrumental Variable Approach

We start our instrumental variable approach by plotting kindergarten attendance rates by the
child’s age (in months) at the start of the last kindergarten year. Note that kindergarten
attendance is measured in spring, i.e., roughly half a year after the kindergarten year started.
Figure 3 shows that, in general, the older the child at the start of the last kindergarten year, the

more likely she is to attend kindergarten roughly half a year later. Our instrumental variable

"The definition of employment in the Micro Census is quite broad and includes people who are in vocational
training, who are marginally employed, those working to supplement their welfare benefits, and the like.

"The Micro Census question only asks whether the child attends public child care or not and thus does not allow us
to differentiate by public child care facility for different age groups (Kinderkrippe for those aged zero to three years,
Kindergarten for three- to six-year old children, and Kinderhort for after school care for students). However, since
we know the age of the children, we can cleatly identify child care attendance by children aged three and four as
kindergarten attendance, which is the child care facility we are interested in due to its expansion in 1996 and
subsequent years.
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approach exploits the fact that kindergarten attendance sharply increases at the cut-off age of 36
months indicated by the vertical red line. Whereas 61.5 percent of the children aged 35 months at
the start of the last kindergarten year attend kindergarten half a year later, this number jumps to
78.5 percent for children aged 36 months at the start of the last kindergarten year. This 17
percentage point difference between children who differ by just one month in age corresponds to

a substantial increase of kindergarten attendance by 28 percent.
Figure 3 about here

Column 1 of Table 1 sets out descriptive statistics of mothers whose youngest child was 36
months or older at the time of the last kindergarten start (in August or September) and thus
eligible for child care due to the cut-off rules. We compare these statistics to those of mothers
whose youngest child was slightly younger than 36 months at the time of the last kindergarten

start and thus not eligible for child care (Column 2 of Table 1).

As seen from Table 1, the groups are not statistically different in terms of mothers’ characteristics
(such as years of schooling, migration background), partners’ characteristics (years of schooling,
employment status, labor income, migration background), and other child and family
characteristics (youngest child’s gender, number of siblings, child’s distance to oldest sibling in
months, number of household members). This provides first support for the validity of our
identification strategy, which relies on the assumption that the groups systematically differ in
eligibility for child care but not in other socioeconomic characteristics. Virtually the only variables
where we find, by mere construction, significant differences between the groups are the age
variables, i.e., mothers’ age, partners’ age, and age of the youngest child. To avoid the possibility
that pure maturity effects are driving our results, we control for these age variables in our 2SLS
estimations. Further, we also include all the other variables reported in Table 1 as covariates in

our multivariate instrumental variable framework.
Table 1 about here

Turning to a multivariate setting, we start by estimating first-stage regressions predicting child
care attendance D of the youngest child at the time of the interview by our cut-off rule Z and a
vector of covariates X (see Equation (2)). Column 1 of Table 2 shows the results of a regression
of kindergarten attendance on the cut-off rule instrument where we only control for the youngest
child’s age (in months). We can confirm that our instrument is indeed a strong and relevant
predictor of actual child care attendance. Eligibility due to the cut-off rule increases the

probability of child care attendance of the youngest child by 17.8 percentage points. This first
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stage effect turns out to be virtually unaffected by the inclusion of all the individual level controls

presented in Table 1 as well as state and year fixed effects (Column 2 of Table 2).

During its socialist years, East Germany developed one of the most advanced child care systems
in the world, which, by and large, continued to exist after German reunification. As a
consequence, in Hast Germany, child care was already available for very young children (ie.,
those far below the age of three) in the late 1990s. In West Germany, however, we child care for
children below the age of three was very scarce during our period of observation. Therefore, we
expect the age cut-off rule to be more relevant for West German than for East German mothers
and when we run our first-stage regressions separately on the subsamples of East and West

German mothers, we see that this is, indeed, the case (Columns 3 and 4 of Table 2).

The age cut-off rule was most often applied during the first years after introduction of the legal
claim when there was often a severe shortage of child care places for three- to six-year-old
children. However, cut-off dates continued to be used in many municipalities until quite recently
(BMFESFE] 2005), even though supply-side shortages are no longer much of an issue. We split the
sample into two subsamples, one of them covering the years from 1996 to 2000, the other
covering the years from 2000 to 2005. We expect the first stage to be stronger in the first years
after the reform, and weaker, though still present, in the later years. Indeed, as we observe in
Columns 5 and 6 of Table 2, the coefficient of the cut-off rule instrument is substantially larger in

the years from 1996 to 2000 than in the years from 2000 to 2005.

Table 2 about here

Our instrument is designed to reveal effects of the cut-off rules applied in the aftermath of
introducing the legal claim to a place in kindergarten in 1996. Therefore, we should not see any
correlation between our instrument and child care attendance before 1996. We test this by
estimating our first-stage regression (Equation (2)) on a sample of mothers whose youngest child
was slightly below or slightly above the cut-off age of 36 months at the start of the last
kindergarten year in the years 1991 to 1995. As expected, Column 7 of Table 2 shows that our

instrument does not predict actual child care attendance in these years.

In further first stage regressions, which are available from the authors upon request, we analyze
heterogeneity in the first stage effects along several characteristics of the mother, her partner and
the family. This gives us some idea about the composition of the complier subpopulation for
which our instrumental variable estimates identify treatment effects. In particular, we run the first

stage regressions on specific subsamples and compare the size of the first stage coefficients to
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each other. It turns out that mothers with above median years of schooling, mothers with above
median age, mothers also having older children as well as mothers whose oldest child is already

above median older than her youngest child more strongly react to the eligibility cut-off,

Let us now turn to our main outcome variable, which is maternal employment measured roughly
half a year after kindergarten start. Figure 4 plots maternal employment rates by the age of the
youngest child (in months) at the last kindergarten start. Thus, Figure 4 boils down to a graphical
representation of the intention to treat effects (ITT). The vertical red line again marks the age
cut-off, which marks the 0 to 1 change in our instrument. We can see that, in general, the older
the child at the start of the last kindergarten year, the more likely her mother ii is that her mother
is employed half a year later. Most importantly, however, we observe a jump in employment at
the cut-off age of 36 months indicated by the vertical red line. While 48.7 percent of all mothers
whose youngest child was 34 or 35 months at the start of the last kindergarten were employed
half a year later, this number jumps to 56.3 percent for mothers whose youngest child was 36 or
37 months old at the start of the last kindergarten year. Thus, employment increases by 7.6

percentage points or 15 percent at the kindergarten eligibility cut-off.
Figure 4 about here

We now estimate I'TT effects from a reduced form regression, where we regress a mother’s labor
market outcomes Y on our age cut-off instrument Z. In addition to these I'TT estimates, we also
present results from 2SLS regressions where we use only the exogenous part in the variation of
child care attendance that is determined by our age cut-off rule instrument (see Equation (2)).
This allows us to identify the causal effect of the youngest child attending child care on maternal
labor supply Y for the complier subpopulation. In all regressions, we first only control for the
youngest child’s age in months. In a second step, we then include the full set of control variables
X (mothet’s age, years of schooling, and migration background; partner’s age, years of schooling,
migration background, employment status, and net labor income, the size of the household, the
youngest child’s age and gender, number of siblings, and distance (in months) to his or her oldest

sibling; as well as state and year dummies).

Table 3 reports results for our dichotomous outcome variable wmaternal employment. Columns 1
through III present the estimates where we only control for the youngest child’s age in months,
while we include the full set of control variables X in Columns IV through VI. The reduced-form
estimate in Column I shows that eligibility for child care increases a mother’s probability of being
employed by 6.4 percentage points. If we include state and year fixed effects as well as all our

individual level controls, the I'TT estimate remains virtually unaffected: eligibility for child care
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increases a mother’s probability of being employed by 6.5 percentage points (Column IV of
Table 3). The first-stage estimates in Columns II and IV of Table 3 have already been presented
in Table 2. As we can again see, these estimates are unaffected by the inclusion of the full set of
control variables. Moreover, the results confirm that our cut-off rule instrument is highly relevant
and does not suffer from weak instrument problems (with robust F test statistics of 30.2 and
37.5, respectively). Since the reduced form as well as the first stage estimates are unaffected by
the inclusion of control variables, it is not surprising to see that so are the second stage estimates.
Columns VI of Table 3 suggests that child care attendance by the youngest child causally
increases the probability of the mother being employed by 36.6 percentage points. On the other
hand, this also means that roughly two thirds of these mothers use child care for other reasons
than being employed. This effect is very similar to the effects of the introduction of free

kindergarten in U.S. public schools on the labor supply of single mothers (Cascio 2009).

In Table 4, we run the same exercises for our alternative outcome variable weekly working hours.
Again, Columns I through III present the estimates where we only control for the youngest
child’s age in months, whereas we include the full set of control variables X in Columns IV
through VI. Once more, the inclusion of the full set of control variables leaves the I'TT and 2SLS
estimates virtually unaffected. From Column IV of Table 3 we can see that eligibility for child
care results in an average increase of 2.5 working hours per week. The first-stage estimate from
Columns V of Table 4 again proves that our age cut-off instrument is highly relevant and does
not suffer from weak instrument problems (with a robust I test statistic of 32.4), while the
second-stage estimates show that child care attendance by the youngest child causally increases
working hours per week by 14.3 (Column VI of Table 4). Thus, our multivariate 2SLS estimates

yield a large and positive effect of public child care on maternal employment. '’

In order to get still more feeling for the size of the estimated effects, we once again turn to the
ITT estimates from Column IV of Table 3 and Column IV of Table 4. Relating these coefficients
to the mean value of the respective outcome variable for the group of mothers having the
instrument switched off, we find that the intention-to-treat effects correspond to an increase of
maternal employment by 14.1 percent and an increase of working hours by 23.2 percent. These
results suggest that public child care has not only positive effects at the extensive but also at the

intensive margin.

Table 3 about here

16 In additional estimations presented in Table A.2 of the Appendix, we included mothers with partners as well as
single mothers in our sample, dropped all partner covariates, and added a dummy indicating whether or not a mother
is a single mother. The results are not different from those presented in Table 3 and Table 4.
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Table 4 about here

The panel structure of the SOEP allows us to perform yet another specification test. If the
coefficients estimated in Table 3 and Table 4 do indeed reveal the causal effect of public child
care in kindergarten, we should not see any effects of public child care in period 7 on maternal
employment in period #7. To test this prediction, we run our reduced-form and 2SLS models
with a minor modification, namely, that we now use a mother’s employment status in %7 and
weekly working hours in %7, respectively, as our outcome variables. The results of this placebo
treatment test are shown in Table 5. As expected, we find no significant effects of public child
care in 7 on maternal employment in #7. Indeed, the point estimates are not only far from being
statistically significant, they are slightly positive in the employment equation and slightly negative
in the weekly working hours equation, albeit always close to zero. This shows that mothers whose
youngest child turned three shortly after the cut-off date are not different from mothers whose
youngest child turned three shortly before the cut-off date in terms of employment before the
cut-off rule becomes actually relevant. Thus, this placebo treatment test corroborates the validity

of our instrumental variable approach.
Table 5 abont here

Table A.3 of the Appendix provides the results of further 2SLS regressions where we gradually
restrict the sample to observations close to the eligibility cut-off. In particular, in Columns I and
IT we only use observations of mothers whose youngest child is between 30 and 42 months old at
the start of the last kindergarten year, in Columns III and IV the sample consists of mothers
whose youngest child is between 32 and 40 months old at the start of the last kindergarten year,
whereas in Columns V and VI, we restrict the sample to mothers whose youngest child was
between 34 and 38 months old at the start of the last kindergarten year. Of course, observation
numbers substantially decrease in these exercises. Accordingly, also the precision of the estimates
from Table A.4 clearly deteriorates. However, it is reassuring to see that the point estimates still
depict large and positive effects of public child care attendance on maternal employment; indeed,

the point estimates fluctuate around the coefficient estimated on the full sample."”

Taken together, our 2SLS estimates suggest that child care attendance has large and significantly
positive causal effects on mothers” employment probability and on their weekly working hours.

Thus, public child care is not a mere substitute for other informal child care arrangements in

17 In a related robustness check, we additionally included the square of the age of the youngest child in months as a
control variable. The point estimate on public child care gets insignificant due to large standard errors. Yet, the point
estimate even gets slightly larger.
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Germany. This result is also supported by additional instrumental variables estimations which
show that public child care indeed reduces the mother’s time used for child care by roughly four
hours a day." Yet, standard errors are typically large in 2SL.S estimates, especially with a relatively
low number of observations. Despite the low number of observations, the SOEP is the best data
available for our 2SLS estimations since we need exact information on the month of birth of a
child, which is not available in the German Micro Census. However, we can use the large samples
of the Micro Census in a difference-in-differences approach, which gives us another opportunity
to identify causal effects of public child care on maternal employment. The results of this

alternative approach are presented in the next section.

5.2  Results from a Difference-in-Differences Framework

Between 1996 and 2001, there was a considerable increase in kindergarten attendance, from 53
percent to 70 percent, by three- and four-year-old children whereas kindergarten attendance for
five and six year old children remained flat at a high level of 90 percent (Figure 1)." After 2001,
the expansion of public child care places for three to four year olds stopped. In line with this
observation, we use the Micro Census waves 1996 and 2001 for our basic difference-in-
differences estimations. We define 1996 as the pre-treatment year and 2001 as the post-treatment
year. Mothers whose youngest child is three or four years old constitute our treatment group. As
a control group, we use mothers with a youngest child aged 10 or 11 years and, as an alternative,
two different groups of women without children. First, we use the group of all women aged
between 18 and 60 without children. As an additional control group, we restrict the subsample of
women without children to women aged 29 to 36 years; in terms of age, these women are
comparable to our treatment group since they are in the two middle quartiles of the age
distribution of mothers with children aged three or four. In each wave we observe more than
5,000 mothers whose youngest child is three or four years old (treatment group), more than 4,000
mothers whose youngest child is aged 10 or 11, more than 49,000 women aged 18 to 60 years
without children, and more than 7,000 women aged 29 to 36 years without children (control
groups). Table Al sets out descriptive statistics for the treatment group and all control groups,

both for the pre-treatment year 1996 as well as the post-treatment year 2001.

Figure 5 shows the development of women’s employment over time for the treatment and
control groups in West Germany. While employment levels obviously differ for our treatment

and control groups, the pre-treatment trends from 1991 to 1996 are nearly identical across all

18 The results from these regressions are available from the authors upon request.
19 As already noted eatlier, formal child care for under three year olds was virtually non-existing in West Germany in
the 1990s. Indeed, expansion of formal child care for under three year olds did not start before the mid-2000s.
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groups of women. After 1996, we observe a similar increase in employment for our control
groups of women without children and women whose youngest child is aged 10 or 11. In
contrast, the rise in employment for mothers of children aged three or four years—our treatment
group—is considerably larger. To highlight this relative increase in employment for our treatment
group, we added a dashed line to Figure 5 that shows the counterfactual development of the
treatment group had it not been treated. This counterfactual trend is the parallel shift of the
employment development of mothers with 10- or 11-year-old children by the 1996 baseline
difference in employment between this group and our treatment group. In other words, we
assume that the pre-treatment-difference in employment between treatment group and control
group would have been stable in subsequent years in absence of the treatment. We clearly
observe that the increase in actual employment for our treatment group is more pronounced than
is predicted by the counterfactual trend, which provides graphical evidence of a causal effect of

public child care on maternal employment.
Figure 5 about here

In Columns 1, 3, and 5 of Table 6 we provide the basic difference-in-differences estimates that
exactly correspond to the differences in employment development between the treatment and the

various control groups as shown in Figure 4. The coefficient on the interaction term (After

treatment * Treatment group) corresponds to the treatment effect 0 of Equation (4). In line with
Figure 3, we find a significant positive effect of the increase in public child care between 1996
and 2001 on the employment of mothers of three- and four-year-old children ranging from 5.2 to
8.7 percentage points. Controlling for additional covariates in Columns 2, 4, and 6 does not
significantly change the estimates compared to the respective baseline results in Columns 1, 3,
and 5. Taking into consideration that public child care coverage for our treatment group
increased from 55 to 70 percent from 1996 to 2001, the interpretation of these coefficients is
straightforward: relying on the rather conservative estimates from Column 2, for example, a 10
percentage point increase in public child care coverage for three- to four-year olds leads to a 3.5
percentage point increase in employment of mothers of three- to four-year-old children. This
estimate is very close to the 2SLS results, where we find that a 10 percentage point increase in

public child care coverage leads to a 3.7 percentage point increase in maternal employment.

Table 6 about here

We also estimated a difference-in-differences model showing the stepwise increase of maternal
employment in the years from 1997 to 2001, which goes hand in hand with the gradual increase

in child care coverage. The results of this estimation can be found in Table A.4 of the Appendix.
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Furthermore, we ran the difference-in-differences regressions for mothers with partners and
single mothers separately and found no clear and substantial heterogeneity although the point
estimates tend to be larger for single mothers than for mothers with partners. The results of these

additional estimations can be found in Table A.5 of the Appendix.

Deviations from a common trend between treatment and control groups in the years preceding
the actual treatment would make questionable the validity of our difference-in-differences
approach. The largest threat to our identification would be if mothers with children aged three or
four become more eager to enter the labor market and if it this eagerness that led to child care
expansion in the years after 1996. To assess the validity of the key identifying assumption of our
difference-in-differences approach, namely, that the time trends are the same for treatment and
control groups in absence of the treatment, we conduct placebo treatment tests in the pre-
treatment periods. More precisely, we use the Micro Census waves 1991 (pre-placebo-treatment
period) and 1996 (post-placebo-treatment period) and analyze whether treatment and control

groups follow the same trends during that period.

According to our placebo treatment estimates, reported in Table 7, such reverse causality is not
plausible. Using mothers whose youngest child is 10 or 11 as a control group, our placebo
treatment estimates suggest marginally significant negative coefficients on the interaction term
(After treatment * Treatment group) (Columns 1 and 2). Adjusting for this slightly diverging
trend in our main difference-in-differences specification would lead to even larger estimates than
those presented in Table 7. This means that the results from Columns 1 and 2 of Table 6 should
be interpreted as lower-bound estimates. In all other specifications using mothers without any
children as our control group, we observe no placebo treatment effects, i.e., mothers with
children aged three and four and women without children follow the same time trends in the

years preceding the child care expansion (Columns 3-0).
Table 7 about here

In further regressions which are available from the authors upon request, we use the year 1993
instead of 1991 as the baseline year. In this specification, all placebo treatment estimates are
insignificantly different from zero and precisely estimated at zero. Furthermore, we experimented
with using mothers of three to four year olds from Fast Germany as an alternative control group.
As can be seen from Figure A.1, child care attendance of three to four year old children in Fast
Germany was flat and at a very high level during our period of observation, while child care
attendance of three to four year old children in West Germany substantially increased from 1996

until 2001. Difference-in-differences regressions using this alternative control group yield results
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which are very similar to the ones from Table 6. However, the pre-treatment trends are rather
different for these two groups. In particular, we observe a stark decline in East German
employment (starting from a high level of more than 80 percent in 1991) during the first years
after reunification, whereas the employment trend is rather flat in West Germany. This pre-
treatment trend difference does not allow us to make too rigorous conclusions from this exercise.
Very similar arguments apply to another exercise where we used mothers of under three year olds
from West Germany as an alternative control group. Note that child care attendance for under
three year olds in West Germany is flat and at a very low level of under 10 percent during our
period of observation. Difference-in-differences regressions using this control group again yield
results which are very similar to those presented in Table 6. However, also in this case, the pre-
treatment trends differ between treatment and control group. In particular, while the trends
rather converge from 1993 until 1996, they diverge again in the late 1990s to reach a maximum

employment gap in 2001. Therefore, we also do not over-interpret the results from this exercise.

Thus, taken together, our difference-in-differences estimates confirm the large and positive
effects of public child care on maternal employment that we find in our instrumental variable
approach. Indeed, estimates from the different empirical approaches are remarkably similar,
although they do not necessarily measure the same effect. In particular, the IV setting identifies
local average treatment effects (LATE) for the complier subpopulation whereas the difference-in-
differences approach estimates average treatment effects on the treated (ATT). The reason for
the fact that both approaches still yield very similar results could be that, in the end, in both
identification strategies the same group of mothers is affected by the treatment, namely, those
who have the opportunity to work because their three- or four-year-old child, who is also their

youngest child, becomes eligible for public child care.”

5.3  Cost-Benefit Analysis

Since we have access to monthly gross and net wages in the SOEP data, we can perform some
cautious back-of-the-envelope calculations that give at least some insight into the efficiency of
public child care. In further IV regressions, which are available from the authors upon request,

we find that public child care leads to an average increase in monthly earnings of 414.76 Euros

20A further concern could be the existence of general equilibrium effects: the expansion of public child care might
indeed increase labor market participation of mothers with children aged three or four. At the same time, however,
rising employment of those mothers could lead to a crowding out of mothers with older children or women without
children. In such a case, public child care expansion might enhance labor market participation of mothers whose
youngest child is aged three or four, but 7o women’s employment as a whole. We are confident that this is only a
minor issue given the small group of mothers whose youngest child is aged three or four who would—by this
argument—have to crowd out the large group of mothers and women who are not affected by the public child care
expansion.
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gross (235.75 BEuros net).”’ This corresponds to an average public income by means of income
taxes and social security contributions per year of 2,148 Euros (179*%12) from the employee side.
From the employer side, the public income via social security contributions corresponds to 1,030
BEuros per year (414.76¥12%0.207). To provide some perspective on the efficiency of the child
care subsidies, we draw on additional official statistics. According to Statistisches Bundesamt
(2004), operating expenses per child care space net of parents’ fees amounted to 2,988 Euros in
2002. In that year, 13 percent of all children in public child care were school children. If we
assume, in accordance to Statistisches Bundesamt (2011), that the costs for public child care for
school children are about a quarter of the costs for child care for children under the age of six,
we compute operating expenses (net of parents’ fees) per child care space for children under the
age of six to be 3,324 Euros in 2002. Statistics from the German Micro Census suggest that if
1,000 kindergarten places are distributed randomly among all three- to six-year-old children, the
distribution will include 648 families in which the three- to six-year-old child is indeed the
family’s youngest child.” Accordingly, by providing 1,000 kindergarten places, the government
generates income from income taxes and social security contributions of 2,060,000 Euros
((2.148+1.030)*648). These 1,000 kindergarten places cost the government 3,324,000 Euros
(3,324*%1,000). Thus, more than 60 percent of the operating expenses of public child care (net of
parents’ fees) are covered by income taxes and social security contributions induced by the

increase in maternal employment.

6 Conclusions

This paper provides evidence of large and positive causal effects of public child care on labor
market participation of mothers in Germany, a country with traditionally low female, and in
particular maternal employment rates. To establish causality, we exploit a policy reform from
1996 which introduced a legal claim to a place in kindergarten for all children from age three until
school entry. Prior to the reform, public child care coverage for three and four year olds was far
from universal in West Germany. At the same time, there was virtually no private market for
child care. We rely on two identification strategies and two individual-level data sets. First, we use
an instrumental variable approach that exploits age cut-off rules determining eligibility for public
child care; these instrumental variable 2SLS estimations are based on rich individual-level data

from the German Socio-Economic Panel (SOEP). Second, we apply difference-in-differences

2Incomes are measured in 2002 Euros. In these regressions, we dropped the top 3 percent in terms of income
because these high income individuals constitute outliers that otherwise blur the analysis.

22The employer’s social security contributions amount to 20.7 percent of an employee’s gross earnings.

Z3This is the subsample for which our IV estimates are computed. We thereby implicitly assume that public child care
for three- to six-year olds has zero effects on maternal employment if there is another child in the family who is
younger than three.
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techniques exploiting the increase in public child care provision for three- and four-year-old
children in Germany from 1996 to 2001 using data from the German Micro Census. Both
identification strategies yield large and positive effects of public child care on maternal
employment. A 10 percentage point increase in public child care provision increases employment
of mothers whose youngest child is three to four years old by roughly 3.5 percentage points. On
the other hand this means that roughly two thirds of these mothers use child care for other
reasons than being employed. Some cautious attempts to evaluate the efficiency of the public
child care subsidies suggest that more than 60 percent of the operating expenses of public child
care (net of parents’ fees) are covered by income taxes and social security contributions induced
by the increase in maternal employment. Several robustness checks, including placebo treatment

estimations, corroborate the validity of our empirical approaches.

In sum, our results show that expansion of public child care was a successful policy for increasing
young mothers’ labor market participation. Many studies on public child care effects and
mothers’ labor supply identify reduced form (intention-to-treat) effects; this makes it difficult to
compare the size of the effects across these studies since the first stages might differ substantially.
For our second-stage instrumental variable effects, however, we find that the size of our effects is
very similar to the effects of the introduction of free kindergarten in U.S. public schools on the

labor supply of single mothers whose youngest child is affected by the reform (Cascio 2009).

Note that we identify labor market effects only for mothers whose youngest child is at least three
years old at the time of the interview. Recent family and child care policies are aimed at
improving coverage for children younger than three, for whom public child care attendance is
still much lower than it is for three- to six-year olds. Evidence as to the labor market effects of
public child care for this age group is nearly nonexistent and thus clearly presents an opportunity
for further research. Also, it would appear worthwhile to more rigorously extend the scope of
research on public child care to discover its effects on fertility. A few recent papers begin to
investigate this issue, but to date the empirical evidence on how public child care provision

affects fertility is scarce and inconclusive.
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Appendix

Figure A.1: Kindergarten attendance in East Germany
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Notes: The figure shows the percentage of all children of the respective age who attend child care in East Germany.
Data: Micro Census. Source: BMFSFE] (2005, p.299).
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Table A.1: Descriptive statistics for the treatment and the control groups in 1996 and 2001

1996 2001
Mean SD Mean SD
Treatment Group (mother’s youngest child is 3 or 4):
Employment (1=yes, 0=no) 0.467 0.578
Mothet’s age 33.00 6.00 34.02 5.57
Mother’s highest school degree:
General school  0.404 0.343
Intermediate school ~ 0.303 0.336
Upper secondary technical school degree ~ 0.035 0.047
School degree from East Germany ~ 0.023 0.014
High school ~ 0.154 0.193
School degree missing ~ 0.082 0.068
Nationality (German=1, non-German or two nationalities=0) 0.863 0.855
Distance to oldest sibling (in years) 3.37 4.08 3.56 4.08
Single mother (1=yes, 0=no) 0.095 0.111
N 5,853 5,573
Control Group (mother’s youngest child is 10 or 11):
Employment (1=yes, 0=no) 0.651 0.71
Mothert’s age 39.7 5.4 40.32 5.30
Mother’s highest school degree:
General school  0.467 0.417
Intermediate school  0.269 0.314
Upper secondary technical school degree  0.032 0.041
School degree from East Germany  0.025 0.013
High school  0.132 0.149
School degree missing  0.076 0.067
Nationality (German=1, non-German or two nationalities=0) 0.896 0.896
Distance to oldest sibling (in years) 3.34 3.52 3.3 3.56
Single mother (1=yes, 0=no) 0.149 0.127
N 4,020 4,540
Control Group (women w/ o children aged >29 &»<=36):
Employment (1=yes, 0=no) 0.875 0.903
Woman’s age 32.57 1.99 32.77 2.00
Woman’s highest school degree:
General school  0.232 0.186
Intermediate school  0.297 0.326
Upper secondary technical school degree  0.067 0.073
School degree from East Germany  0.021 0.014
High school  0.316 0.359
School degree missing ~ 0.069 0.042
Nationality (German=1, non-German or two nationalities=0) 0.937 0.926
N 7,002 7,472
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Control Group (women w/ o children aged >=18 &»<60):

Employment (1=yes, 0=no)
Woman’s age
Woman’s highest school degree:
General school
Intermediate school
Upper secondary technical school degree
School degree from East Germany
High school
School degree missing
Nationality (German=1, non-German or two nationalities=0)
N

0.693
41.51

0.438
0.243
0.037
0.019
0.184
0.079
0.935

49,637

12.78

0.737
41.54

0.381
0.265
0.05
0.011
0.228
0.070
0.922
47,683

12,5
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Table A.2: Reduced-form and 2SLS estimates on sample with single mothers and mothers with partners (without partner covatiates)

Employment yes/ no Weekly working hours
2SLS 2SL.S
Reduced form  First stage  Second stage Reduced form  First stage  Second stage
) 2 ©) ) 2 ©)
Above cut-off age at last kindergarten start 0.060* 0.345%* Above cut-off age at last kindergarten start 2.129%* 12.572%*
(0.033) (0.189) (1.002) (5.917)
Child care 0.175%k* Child care 0.169%**
(0.028) (0.028)
Year controls Yes Yes Yes Year controls Yes Yes Yes
Federal state controls Yes Yes Yes Federal state controls Yes Yes Yes
Individual-level controls Yes Yes Yes Individual-level controls Yes Yes Yes
First-stage F-test First-stage F-test
Robust F statistic 41.400 Robust F statistic 37.875
Prob > F 0.000 Prob > F 0.000
N 2,286 2,286 N 2,245 2,245
R? 0.099 0.113 R2 0.147 0.139

Notes: The table shows reduced-form and 2SLS estimates; standard errors are clustered at the individual mother level and given in parentheses. The sample consists of all mothers with
children born between 1992 and 2000 who are older than 36 months at the time of the interview but not older than 48 moths at the time of the last kindergarten start. As controls are
included mothet’s age, years of schooling, migration background, a dummy indicating single mothers, the size of the household, the youngest child’s age and gender, number of siblings,
and distance (in months) to his or her oldest sibling, as well as state and year dummies. *** 1% level of significance, ** 5% level of significance, * 10% level of significance. Data: SOEP.
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Table A.3: Reduced-form and 2SLS estimates on sample of mothers whose youngest child is close to the cut-off

Employment (yes/ no)
2SLS 2SL.S 2SL.S
Sample: Youngest child's age at kindergarten start. .. 30-42 months 32-40 months 34-38 months
First stage Second stage First stage Second stage First stage Second stage
) (1D dn (I11) ) VD)
Above cut-off age at last kindergarten start 0.127%%* 0.122%%* 0.125%**
(0.036) (0.038) (0.041)
Child care 0.363 0.310 0.460
(0.324) (0.348) (0.388)
Year controls Yes Yes Yes Yes Yes Yes
Federal state controls Yes Yes Yes Yes Yes Yes
Individual level controls Yes Yes Yes Yes Yes Yes
First stage F-test
Robust F statistic 12.833 10.646 9.275
Prob > F 0.000 0.001 0.003
N 1,221 917 541
R? 0.131 0.136 0.082

Notes: The table shows 2SLS estimates; standard errors are clustered at the individual mother level and given in parentheses. The full sample consists of all mothers with children born
between 1992 and 2000 who are older than 36 months at the time of the interview but not older than 48 moths at the time of the last kindergarten start. In Columns I and II we only
use observations of mothers whose youngest child is between 30 and 42 months old at the start of the last kindergarten year, in Columns III and IV the sample consists of mothers
whose youngest child is between 32 and 40 months old at the start of the last kindergarten year, whereas in Columns V and VI, we restrict the sample to mothers whose youngest child
was between 34 and 38 months old at the start of the last kindergarten year. As controls in all regressions are included mother’s age, years of schooling, and migration background;
partner’s age, years of schooling, migration background, employment status, and net labor income; the size of the household; the youngest child’s age and gender, number of siblings,

and distance (in months) to his or her oldest sibling; as well as state and year dummies.
*#% 1% level of significance, ** 5% level of significance, * 10% level of significance. Data: SOEP.
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Table A.4: Difference-in-differences estimation using various control groups and multiple post-treatment periods

EMPLOYED (yes=1, no=0)

Control group: Women with... 10—11—year-old kids No kids (age 29-306) No kids (age 18—60)
@) 2 ©) 4 ©) (©)
Treatment group (yes=1, no=0) -0.183%%* -0.202%* -0.407%* -0.369%* -0.226%+* -0.285%xk
(0.010) (0.010) (0.007) (0.007) (0.0006) (0.0006)
After treatment (1997=1, 1996=0) 0.000 -0.004 -0.010 -0.011 0.000 0.001
(0.011) (0.011) (0.007) (0.007) (0.003) (0.003)
After treatment (1998=1, 1996=0) 0.013 0.009 0.007 0.004 0.004 0.008kk
(0.011) (0.010) (0.007) (0.007) (0.003) (0.003)
After treatment (1999=1, 1996=0) 0.023%* 0.017* 0.011 0.003 0.022%kk 0.022%kk
(0.011) (0.010) (0.007) (0.007) (0.003) (0.003)
After treatment (2000=1, 1996=0) 0.04 5%k 0.04 28k 0.02(pkkk 0.015%* 0.037kk 0.03 3tk
(0.011) (0.010) (0.007) (0.007) (0.003) (0.003)
After treatment (2001=1, 1996=0) 0.059%k* 0,052k 0.028#kx 0.0271 %%k 0.04 4%k 0.04 1 kk
(0.011) (0.010) (0.007) (0.007) (0.003) (0.003)
After treatment * Treatment group (after period 1997) 0.022 0.023* 0.032%kk 0.03 4tk 0.022% 0.024%*
(0.014) (0.014) (0.010) (0.010) (0.009) (0.009)
After treatment * Treatment group (after period 1998) 0.007 0.010 0.013 0.016 0.015% 0.014
(0.014) (0.014) (0.010) (0.010) (0.009) (0.009)
After treatment * Treatment group (after period 1999) 0.032%* 0.03 74k 0.04 5%k 0.057 %k 0.033%%* 0.037*4*
(0.014) (0.014) (0.010) (0.010) (0.009) (0.009)
After treatment * Treatment group (after period 2000) 0.03 74k 0,037tk 0.062%kx 0.065%%* 0.051#F* 0.054%**
(0.014) (0.014) (0.010) (0.010) (0.009) (0.009)
After treatment * Treatment group (after period 2001) 0.052%kk 0.052%kk 0.08 3%tk 0.08 3tk 0.067%kk 0.07 1tk
(0.014) (0.014) (0.010) (0.010) (0.009) (0.009)
Individual control variables No Yes No Yes No Yes
N 58,910 58,910 76,924 74,605 325,173 303,612
R? 0.03 0.07 0.17 0.21 0.02 0.10

Notes: The table shows difference-in-differences estimates; robust standard errors in parentheses. As controls in Column 2 are included mother’s age, mother’s highest school degree,
nationality, a dummy for single mothers, and the age distance of the youngest children to their oldest siblings. In Columns 4 and 6 we included women’s age, women’s highest school
degree, and nationality as control variables. ¥** 1% level of significance, ** 5% level of significance, * 10% level of significance. Data: Micro Census.
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Table A.5: Difference-in-differences estimation for mothers with partners and single mothers

Control group: Women with...

EMPLOYED (Yes=1,n0=0)
10-11—year-old kids

Mothers with Partners Single Mothers
) 2 ©) *)

Treatment group (yes=1, no=0) -0.171%%* -0.198*** -0.263*** -0.232%**

(0.011) (0.011) (0.028) (0.030)
After treatment (2001=1, 1996=0) 0.061*** 0.055%** 0.029 0.034

(0.011) (0.011) (0.027) (0.0206)
After treatment¥Treatment group 0.050%%* 0.057%** 0.079** 0.070*

(0.015) (0.015) (0.038) (0.037)
Individual control variables No Yes No Yes
N 17,623 17,623 2,363 2,363
R? 0.03 0.07 0.06 0.14

Notes: The table shows difference-in-differences estimates; robust standard errors in parentheses. As controls in Columns 2 and 4 are included mother’s age, mother’s highest school
degree, nationality, a dummy for single mothers, and the age distance of the youngest children to their oldest siblings.*** 1% level of significance, ** 5% level of significance, * 10%

level of significance. Data: Micro Census.
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Figures

Figure 1: Kindergarten attendance in West Germany
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Notes: The figure shows the percentage of all children of the respective age who attend child care in West Germany.
Data: Micro Census. Source: BMFSFE] (2005, p. 299).
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Figure 2: Kindergarten entry months
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Notes: The left figure shows the percentage of all kindergarten children who entered kindergarten in the respective
month for federal state-year combinations where kindergarten start was in August; the right figure shows the

respective percentages for federal state-year combinations where kindergarten start was in September. Data: DJI
Kinderpanel.
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Figure 3: The age-cut off rule and a child’s kindergarten attendance
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Notes: The figure shows kindergarten attendance rates by age (in moths) at last kindergarten start.
Kindergarten attendance is measured roughly half a year after the last kindergarten start. The sample
consists of all mothers with children born between 1992 to 2000 who are older than 36 months at the time
of the interview but not older than 48 moths at the time of the last kindergarten start. Data: SOEP.
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Figure 4: The age-cut off rule and a mother’s employment rate
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Notes: The figure shows maternal employment rates by her youngest dhild’s age (in moths) at last
kindergarten start. Employment is measured roughly half a year after the last kindergarten start. The sample
consists of all mothers with children born between 1992 to 2000 who are older than 36 months at the time
of the interview but not older than 48 moths at the time of the last kindergarten start. Data: SOEP.
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Figure 5: Employment over time for different groups of women in West Germany
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Notes: The figure shows the development of employment for various groups of women
in West Germany for the years 1991 to 2001. Data: Micro Census.
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Tables

Table 1: Descriptive statistics on control variables

Age at last kindergarten start Difference
<36 months >=36 months t value

Mothet’s years of schooling 11.842 11.838 0.035
(0.095) (0.068)

Mother’s migration background 0.268 0.274 0.293
(0.017) (0.012)

Partner’s years of schooling 12.115 12.149 0.258
(0.105) 0.075)

Partner’s migration background 0.285 0.283 0.068
(0.018) (0.012)

Partner’s employment 0.919 0.914 0.397
(0.011) (0.008)

Partnet’s net labor income (in €) 1,871.77 1,881.82 0.171
(48.17) (33.73)

Child’s gender (female) 0.511 0.511 0.013
(0.020) 0.014)

Child’s distance to oldest sibling (in months) 39.988 40.475 0.356
(1.630) (1.088)

Child’s number of siblings 0.880 0.929 1.216
(0.032) (0.023)

Number of household members 3.992 4.083 1.847
(0.038) (0.029)

Age variables

Mother’s age (in years) 32.942 34.037 4.690
(0.185) (0.130)

Partner’s age (in years) 35.588 36.683 4.203
(0.208) (0.151)

Child’s age (in months) 39.075 48.239 50.182
(0.089) (0.120)

Notes: The sample consists of all mothers with children born between 1992 to 2000 who are older than 36 months
at the time of the interview but not older than 48 moths at the time of the last kindergarten start. The table shows
means; standard deviations are given in parentheses. Data: SOEP.
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Table 2: First-stage estimates

KINDERGARTEN ATTENDANCE AT INTERVIEW

Full sample Full sample West East Year<2000 Year>=2000 1991-1995
@ 1D a8y V) M VD (VI
Above cut-off age at last kindergarten start 0.178*+* 0.176%** 0.195%** 0.077 0.233%+* 0.158*+* 0.020
(0.032) (0.030) (0.034) (0.0506) (0.059) (0.0306) (0.049)
Year controls No Yes Yes Yes Yes Yes Yes
Federal state controls No Yes Yes Yes Yes Yes Yes
Individual level controls No Yes Yes Yes Yes Yes Yes
N 1,936 1,936 1,617 319 589 1,347 943
R? 0.148 0.285 0.301 0.220 0.343 0.248 0.317

Notes: The table shows first-stage estimates; standard errors are clustered at the individual mother level and given in parentheses. The sample for Columns (I) through (VI) consists of
all mothers with children born between 1992 and 2000 who are older than 36 months at the time of the interview but not older than 48 moths at the time of the last kindergarten start.
The sample for Column (VII) consists of all mothers with children born between 1986 and 1991 who are older than 36 months at the time of the interview but not older than 48
months at the time of the last kindergarten start. In column (I), we only control for the youngest child’s age (in month). As controls in columns (II) through (VII) are included mother’s
age, years of schooling, migration background; partner’s age, years of schooling, migration background, employment status, and net labor income, the size of the household, the
youngest child’s age (in months) and gender, number of siblings, and distance (in months) to his or her oldest sibling; as well as state and year dummies. *** 1% level of significance, **

5% level of significance, * 10% level of significance. Data: SOEP.
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Table 3: Reduced-form and 2SLS estimates on employment

Employment (yes/ no)
2SLS 2SL.S
Reduced form First stage Second stage Reduced form First stage Second stage
@ (1D 1D V) M VD
Above cut-off age at last kindergarten start 0.064* 0.178*** 0.065* 0.176%**
(0.0306) (0.032) (0.035) (0.030)
Child care 0.360* 0.366*
(0.201) (0.201)
Year controls No No No Yes Yes Yes
Federal state controls No No No Yes Yes Yes
Individual level controls No No No Yes Yes Yes
First stage F-test
Robust F statistic 30.909 35.633
Prob > F 0.000 0.000
N 1,936 1,936 1,936 1,936
R? 0.011 0.051 0.124 0.130

Notes: The table shows reduced-form and 2SLS estimates; standard errors are clustered at the individual mother level and given in parentheses. The sample consists of all mothers with
children born between 1992 and 2000 who are older than 36 months at the time of the interview but not older than 48 moths at the time of the last kindergarten start. In columns (I)
through (III), we only control for the youngest child’s age (in month). As controls in columns (IV) through (VI) are included mother’s age, years of schooling, and migration
background; partner’s age, years of schooling, migration background, employment status, and net labor income; the size of the household; the youngest child’s age and gender, number

of siblings, and distance (in months) to his or her oldest sibling; as well as state and year dummies.

*#* 1% level of significance, ** 5% level of significance, * 10% level of significance. Data: SOEP.
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Table 4: Reduced-form and 2SLS estimates on weekly working hours

Weekly working hours
2SL.S 2SL.S
Reduced form First stage Second stage Reduced form First stage Second stage
) (D d1D) ) dn (I11)
Above cut-off age at last kindergarten start 2.608** 0.175%** 2.464%* 0.172%%*
(1.078) (0.033) (1.047) (0.030)
Child care 14.872%* 14.320%*
(6.019) (6.081)
Year controls No No No Yes Yes Yes
Federal state controls No No No Yes Yes Yes
Individual level controls No No No Yes Yes Yes
First stage F-test
Robust F statistic 29.372 33.288
Prob > F 0.000 0.000
N 1,903 1,903 1,903 1,903
R? 0.007 0.030 0.200 0.172

Notes: The table shows reduced-form and 2SLS estimates; standard errors are clustered at the individual mother level and given in parentheses. The sample consists of all mothers with
children born between 1992 and 2000 who are older than 36 months at the time of the interview but not older than 48 moths at the time of the last kindergarten start. In columns (I)
through (III), we only control for the youngest child’s age (in month). As controls in columns (IV) through (VI) are included mother’s age, years of schooling, and migration
background; partner’s age, years of schooling, migration background, employment status, and net labor income; the size of the household; the youngest child’s age and gender, number

of siblings, and distance (in months) to his or her oldest sibling; as well as state and year dummies.

*#% 1% level of significance, ** 5% level of significance, * 10% level of significance. Data: SOEP.
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Table 5: Reduced-form and 2SLS estimates: Placebo treatment test

Employment yes/ no (¢-1) Weekly working honrs (¢-1)
2SLS 2SLS
Reduced form First stage Second stage Reduced form First stage Second stage
Q) &) ) *) ©) ()
Above cut-off age at 0.011 0.183%% -0.308 0.175%%+
last kindergarten start
(0.035) (0.030) (0.976) (0.030)
Child care 0.060 -1.754
(0.188) (5.535)
Year controls Yes Yes Yes Yes Yes Yes
Federal state controls Yes Yes Yes Yes Yes Yes
Individual-level controls Yes Yes Yes Yes Yes Yes
First-stage F-test
Robust F statistic 37.661 34.227
Prob > F 0.000 0.000
N 1,911 1,911 1,887 1,887
R? 0.125 0.133 0.215 0.206

Notes: The table shows reduced-form and 2SLS placebo estimates where we use employment (yes/no) and weekly working hours in the previous year as our outcome vatiable; standard
errors are clustered at the individual mother level and given in parentheses. The sample consists of all mothers with children born between 1992 and 2000 who are older than 36 months
at the time of the interview but not older than 48 moths at the time of the last kindergarten start. As controls are included mothet’s age, years of schooling, and migration background;
partner’s age, years of schooling, migration background, employment status, and net labor income; the size of the household; the youngest child’s age and gender, number of siblings,
and distance (in months) to his or her oldest sibling; as well as state and year dummies.

*#% 1% level of significance, ** 5% level of significance, * 10% level of significance. Data: SOEP.
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Table 6: Difference-in-differences estimations using various control groups

EMPLOYED (yes=1, no=0)

Control group: Women with... 10—11-year-old kids No kids (age 29-306) No kids (age 18—60)
@ &) ©) 4) ©) ©)
Treatment group (yes=1, no=0) -0.183%kx  _(0.,202%%k 0407k 03700k _(.226%F  _(),281%%*
(0.010) (0.011) (0.007) (0.007) (0.000) (0.0006)
After treatment (2001=1, 1996=0) 0.059%kk 0.052x%k 0.028#kk 0.022%kk 0.04 4%k 0.04 18k
(0.010) (0.010) (0.007) (0.007) (0.003) (0.003)
After treatment*Treatment group 0.052%kk 0.053kk 0.08 3tk 0.08 3tk 0.067kk 0.07(petek
(0.014) (0.014) (0.010) (0.010) (0.009) (0.009)
Individual control variables No Yes No Yes No Yes
N 19,986 19,986 25,900 25,107 108,746 101,485
R? 0.03 0.08 0.18 0.21 0.02 0.10

Notes: The table shows difference-in-differences estimates; robust standard errors in parentheses. The year 1996
constitutes the baseline year, while the year 2001 is the post-treatment year. As controls in Column 2 are included
mothet’s age, mothers’ highest school degree, nationality, a dummy for single mothers, and the age distance of the
youngest children to their oldest siblings. In Columns 4 and 6 we included women’s age, women’s highest school
degree, and nationality as control variables. *** 1% level of significance, ** 5% level of significance, * 10% level of
significance. Data: Micro Census.
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Table 7: Placebo difference-in-differences estimations in pre-treatment periods

EMPLOYED (yes=1, no=0)

Control group: Women with... 10—11-year-old kids No kids (age 29-306) No kids (age 18—60)
) @ ©) “ ©) ©)
Treatment group (yes=1, no=0) -0.157%FF% L0.294%%k () 4130k (0 414%0k (. 228%F  _(),3]7%%*
(0.010) (0.011) (0.006) (0.008) (0.007) (0.007)
After treatment (1996=1, 1991=0) 0.03 8¢k 0.039kk 0.005 0.005 0.009k* 0.012%%*
(0.011) (0.011) (0.008) (0.008) (0.003) (0.003)
After treatment*Treatment group -0.026* -0.026* 0.006 0.007 0.002 0.004
(0.014) (0.014) (0.011) (0.011) (0.009) (0.009)
Individual control variables No Yes No Yes No Yes
N 19,303 19,303 23,198 23,198 102,427 102,427
R? 0.03 0.03 0.19 0.19 0.02 0.09

Notes: The table shows placebo difference-in-differences estimates in pre-treatment periods; robust standard errors
in parentheses. The year 1991 constitutes the baseline year, while the year 1996 is the placebo post-treatment year. As
controls in Columns 2, 4, and 6,) we included the woman’s age. We did not include further covariates due to
questionable comparability of the respective survey questions over time. *** 1% level of significance, ** 5% level of
significance, * 10% level of significance. Data: Micro Census.
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