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Abstract

This study explores the linkage between nine policy indicators of public childcare provi-
sion and maternal employment in terms of employment propensity and (conditional) work-
ing hours. We apply different identification strategies with a two-way fixed effects specifica-
tion with individual and macro-level confounders as well as year and state fixed effects as
our most ambitious specification. Based on German microcensus data for waves 2006-2014,
our findings show that identification, particularly in terms of state fixed effects, is crucial for
the estimated effects. For three indicators however, we are left with significant associations
even in the most complex model: For 1-2 year old children cared for by a childminder (3-5
year old children in daycare centres), an increase in the share of children taken care for less
than 25 weekly hours on all same-age children attending public care by 10 percentage points
is associated with a decrease of maternal employment propensity by 2 (4) percentage points.
Thirdly, the existence of a legal claim on childcare from the age of one is associated with an
increase in weekly working hours by 4.3 %, compared to a situation without such an entitle-
ment. Compared to medium-level educated mothers, associations with respect to employ-
ment propensity are stronger (weaker) for mothers with a high (low) educational level
whereas hours associations are weaker for highly skilled mothers. Compared to mothers in
couples, single mothers respond less sensitively concerning both the extensive and the inten-
sive margin of employment.



1. Introduction

Germans benefit from rather sound economic conditions these days. In 2016, employment
reached its highest level since reunification 25 years ago (Federal Statistical Office 2017) and
unemployment fell to a new low of 2.449.000 in September 2017 (Federal Employment Agen-
cy 2017: 12). Recruiting qualified labour becomes increasingly demanding for firms, and the
level of challenge is further increased by overall trends such as demographic change and
enhanced skill requirements in the course of digitalization. Thus, more focus has recently
been placed on Germany’s untapped workforce potential which amounted to 2.476 persons
of working age (15-74) in 2016 of whom 1.560 were women. In this context, the question aris-
es whether (and to what extent) public investments in childcare facilities might stimulate
mothers” employment. The question is highly relevant not only from the macro- but also
from the microeconomic perspective since a high labour market attachment is key for indi-
viduals’ (and their families’) prosperity.

In recent years, the German state has made great efforts to increase parental and particu-
larly maternal labour supply by investing in public childcare infrastructure. Whereas munic-
ipal governments and/or youth welfare offices (Jugendimter) manage the operational plan-
ning and provision of childcare, strategy development and funding are determined at the
federal and the state level. Recent reforms addressed the quantitative and qualitative expan-
sion and the establishment of legal entitlements. For example, with the day expansion act
(Tagesbetreuungs-ausbaugesetz, TAG) which went into effect in 2005, 230.000 additional child-
care slots have been established in kindergartens, creches and day-care. As called for by the
Childcare Funding Act (Kinderforderungsgesetz) which became effective in 2008, states had to
provide daycare spots for 35 percent of all children under age three by 2013. This reform in-
duced states to intensify their infrastructure expansion in subsequent years. By 2013, federal
funding had been further increased to create additional 30.000 slots (BMFSF] 2017b). As a
result, childcare coverage for children below the age of three markedly increased from 13.6 %
in 2006 to 32.3 % in 2014, ranging below OECD31-average though (34.4%; OECD 2017: 209).
Starting from a far higher level, coverage rates for 3 to 5 year old children simultaneously
increased from 87.6 % to 94.0 % (BMFSF] 2017a: 4, 15).

Notwithstanding the considerable effort that has been undertaken to increase childcare
provision in recent years, the German childcare market is still characterized by excess de-
mand. This applies to children under three years of age as well as to the 3-5 year olds, alt-
hough the gap decreases with age and is mostly higher in the Western than in the Eastern
part of Germany. In 2016, the difference between supply and demand for the below threes
amounted to 14.8 percentage points in West and to 7.3 percentage points in East Germany
(BMESEF] 2017a: 9), whereas for 3-5 year old children, the respective figures were 3.8 pp and
1.0 pp (BMFSEF] 2017a: 19). Demand exceeded supply also on the state level (the only excep-
tion is marked by Rhineland-Palatinate for 3-5 year olds). Thus, a full take-up of newly estab-
lished childcare slots can be assumed. Furthermore, coverage rates differ tremendously be-
tween German states, both with respect to the achieved level and the dynamics over time.
Due to severe frictions in processing legal requirements, the observed variation across time
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and states is considered (at least partly) exogenous. Due to the lack of standards, the process
of estimating and forecasting local demand and its outcomes varies between states. Moreo-
ver, local actors sometime struggle to meet local demand or even legal obligations: In
2013/14, 13.5 % of youth welfare offices were not able to fully satisfy parents” claims for slots
for their under-threes (BMFSF] 2015: 3).

Coming back to the question of this article, did the German childcare expansion bring
about the desired effects on maternal employment? Theoretically, an increased provision of
subsidized public childcare alters the relative price of childcare and can principally stimulate
mothers’ labour supply (Becker 1981); whether and to what extent this is the case depends on
additional factors, e.g. on mothers” preferences as well as cost and availability of private sub-
stitutes (Blau 2003). The empirical literature mostly points to a positive correlation between
an increased provision (e.g. Steiber and Haas 2009; Havnes and Mogstad 2011, Del Boca and
Vuri 2009) or decreased costs (Blau and Currie 2006, Fitzpatrick 2012, Lundin et al. 2008) of
public childcare and mothers” employment.! But, related to theory, the empirical evidence
points to different response in different population subgroups (Cascio 2009) which hints at
the importance of adequate identification strategies. This turned out to play a decisive role
for the robustness and correct interpretation of results. In particular, controlling for region-
fixed effects often changes the picture dramatically (Blau and Currie 2006).

In light of this discussion, we ask whether the named linkage between childcare policy
and mothers” employment behavior remains valid in a methodological setting that takes ac-
count of time-variant and time-constant effects at different levels. We contribute to the litera-
ture by using a rich set of policy indicators for different subsamples of mothers and a com-
prehensive identification strategy. Our multivariate analyses rely on German microcensus
data for the years 2006-2014 matched with policy information from different external
sources. Our findings support the notion that region-fixed effects are crucial for the robust-
ness of results. However, some associations between increased childcare provision and ma-
ternal employment in terms of employment propensity and (conditional) working hours
remain significant — although with moderate effect size —, even when individual-level and
macro-level confounders as well as period and state fixed effects are controlled for.

The outline of the paper is as follows. Section 2 provides a brief literature review that mo-
tivates our analysis. Section 3 describes the methodology used and Section 4 presents the
data. Section 5 reports the main results, followed by Section 6 which provides sensitivity
analyses with respect to mothers” educational level and family type. Section 7 concludes.

2. Empirical literature

The rich body of empirical literature on the role of public childcare in maternal employ-
ment differs in various aspects, e.g. methodology, data, variable of interest, operationaliza-

! Fathers” employment decisions hardly respond to altered childcare facilities, this is why most studies focus on
maternal employment.



tion of policy variables and childrens’ age group.? As mentioned earlier, results mostly point
to a positive association of increased quantity and/or reduced price of public childcare ser-
vice. However, effect sizes are rather small and findings largely hinge on the used methodol-
ogy and the focused population subgroup.

For example, analyses investigating the introduction of a free pre-school year based on US
data yield significant effects for single mothers only (Cascio 2009) or for mothers in rural
areas (Fitzpatrick 2012). Whereas the successive expansion of low-cost childcare in Canada
proved to positively impact mothers employment in the late 1990-ies (Lefebvre and Merrigan
2008, Baker et al. 2008), no comparable effects were be found for Norway in the 1970-ies
(Havnes and Mogstad 2011). The authors suggest that mothers of 3-6 year olds which were
addressed by their study simply substituted (so far used) private care by public care. Moreo-
ver, the starting level matters for the strength of further stimuli. In a study for Sweden,
Lundin et al. (2008) fail to find significant effects of a childcare cost reduction on maternal
employment for mothers with children aged 1 to 9 and conclude that Swedish mothers” em-
ployment is already on a high level and public childcare is widely used. By contrast, the in-
troduction of free public day-care for three years-old children in Spain yielded the expected
positive associations, though not for mothers with graduate education (Nollenberger und
Rodriguez-Planas 2011). Furthermore, after-school care for children aged 4 to 12 proved a
valid stimuli for Swiss mothers” employment (Felfe et al. 2013).

For Germany an early study of Kreyenfeld and Hank (2000) points to a substantial amount
of weekly hours covered by public care as a precondition for employment consequences to
emerge. The importance of prevalent employment and care cultures is highlighted by Biichel
and Spiefs (2002). Based on German Socio-Economic Panel data (Sozio-oekonomisches Panel,
SOEP) they show that whereas creche facilities are of minor importance, a rationing of slots
for three to five year old children notably decreases maternal employment. Furthermore, a
positive association between full-day care and mothers’s full-time work of mothers with pre-
school aged children can be ascertained. Also Haan and Wrohlich (2011) find a positive link-
age between childcare expansion and mothers” labour market participation. As Schober and
Spiefs (2015) show with SOEP and FID (Familien in Deutschland) data, the qualitative dimen-
sion of childcare also affects mothers” work propensity and hours. However, significant asso-
ciations are found for mothers of under-threes only and furthermore vary between East and
West Germany. The authors conclude that social norms and prevalent care arrangements
shape mothers’ perceptions and behavior. Bauernschuster and Schlotter (2015) find evidence
for a positive stimulus of a parental entitlement to a kindergarten place for mothers’ labour
market participation. Extensive after-school care results in a participation increase of 4 per-
centage points for West German and of 1 percentage point for East German mothers as a
simulation study shows (Beblo et al. 2005). Assessments of Tobsch (2013) support the notion
that, due to a higher starting point in the East with respect to full-day care, effects are bigger
for the Western part. The stimulus is not necessarily restricted to mothers of primary school
aged children, as Boll and Hoffmann (2017) show. A provision of full-day schools at the mu-

2 For an overview, cf. Rainer et al. (2013).



nicipal level for children aged 15 is associated with an increase of their mothers’ weekly
working time by 2.8 hours, compared to a situation without full-day school provision.

Methodological approaches include reduced form regressions (e.g. Schober and Spief3
2015, Kreyenfeld and Hank 2000), structural models (e.g. Miiller and Wrohlich 2014) and
quasi-experimental settings (e.g. Havnes and Mogstad 2011, Lundin et al. 2008, Fitzpatrick
2012, Bauernschuster and Schlotter 2015). Whereas IV approaches use exogenous regional
variation in childcare as an instrument for mothers’ (observable) decisions on child care use
to identify local average treatment effects (LATE), difference-in differences (DiD) approaches
expoit exogenous variation in childcare supply (with unobserved individual choice) to iden-
tify intention-to-treat (ITT) effects; see Miiller et al. (2016) for a more detailed discussion. By
circumventing some of the identification issues, the robustness of results delivered from qua-
si-experimental designs strongly hinge on a valid exogenous variation, that is, on a variation
of childcare supply which is credibly independent from demand. However, the true exoge-
neity of cross-regional variation is questionable in many empirical analyses (Miiller et al.
2016). For example, parents might move to regions where provision meets individual de-
mand, likewise childcare providers might self-select into municipalities with adequate pa-
rental preferences. Therefore, it does not come as a surprise that many studies which incor-
porate region-fixed effects fail to identify statistically significant associations between poli-
cies and maternal employment. In this case, variation is limited to within-region cross-time
variation that is often the smaller portion of overall variation available in the used data set.

The paper of Miiller et al. (2016) makes the same point. In their study, the authors aim to
identify effects of increased overall- and full-time childcare coverage rates on West German
mothers” employment and hours for years 2007-2011. Their analyses focus on children aged
one to three. According to their findings and in line with previous studies, significant corre-
lations are lost in a setting with controlled county-fixed effects. Based on microcensus data,
the authors are left with a significant association on the 10%-level between full-day care and
mothers” working hours. Correlations with the extensive margin of maternal employment
are significant as far as county-fixed effects are exluded from the model.

The study at hand directly connects with the state of the literature and makes a fourfold
contribution. Based on a complex identification strategy which incorporates micro-and mac-
ro level controls as well as year and region fixed effects, we (1) use a greater sample both in
the cross-time and the cross-sectional dimension; (2) we distinguish between the below
threes and the 3-5 year old children; (3), we use a more elaborated set of policy indicators;
and (4), we test policy associations for possible interactions with mothers” education and
family type.

3. Methodology

As the microcensus does not provide information on individual childcare choice, we are
not able to explore the linkage between employment and childcare provision conditional on
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childcare use (LATE). Instead, we exploit quasi-experimental cross-state and within-state
variation over time in the provision of (subsidized) childcare to identify an intention-to-treat
effect (ITT) on maternal employment. As argued earlier, the excess demand in the childcare
market in German states and the observed frictions in the implementation of childcare ex-
pansion reflect exogenous cross-time variation. This also applies to indicators like coverage
rates and average contractually agreed childcare hours which involve information on paren-
tal choice since this information is retrieved from aggregate data on the regional level.

Our most complex model is ae two-way fixed effects estimation with time- and state-
specific policy indicators, controls on the micro- and macro level as well as year- and state-
fixed effects (,generalized DiD model‘).? This approach is more efficient than the standard
DiD model since it exploits variation between 16 states across 4 (5) points in time (microcen-
sus waves (2006), 2008, 2010, 2012, and 2014%). However, conclusions on causal relationships
cannot be drawn from our analyses.’

We measure maternal employment behavior (y;;;) both at the extensive margin (in terms of
employment propensity) and the intensive margin (in terms of working hours conditional on
employment, thereby referring to usually worked hours). We estimate the employment
equation as a Probit model. In the results section, we report marginal effects as average mar-
ginal effects (AMEs), that is, we first compute the marginal effect for each individual and
then compute the average in a second step. Marginal effects depict the percentage change in
employment propensity if the independent variable increases by one unit, referring to the
unit of measurement for metric variables and to a chance from reference category “0” to the
alternative category “1” for dummy variables.

Conditional working hours are estimated as a Heckit model to capture potential selection
into the group of working mothers. In a two-step framework pioneered by Heckman (1979),
we first estimate an employment equation® and impute the retrieved selection term as an
additional regressor into the hours equation which is formulated as an OLS model and esti-
mated with Maximum Likelihood. Selection correction is necessary if an individual’'s em-
ployment propensity and weekly hours are interrelated, or, technically speaking, the error
terms of the employment and the hours equation are correlated. Since we use logarithmic
hours as the dependent variable, the coefficient of an independent variable denotes the per-
centage change in hours worked that is associated with a one-unit increase of the independ-
ent variable. The interpretation of ,units” reads the same as in the employment equation.

3 The difference-in-difference approach (DiD) is not applicable with microcensus data. Since a pre-reform unique
trend of the target variable in the treatment and control group is essential for the validity of identified policy
associations, control group members have to match characteristics of treatment group members as far as possi-
ble, except for the treatment (Wooldrigde 2013)). This requires at least two instances of observation of individ-
uals in both groups — one time before, one time after the reform —, a precondition that is not satisfied with mi-
crocensus sampling that relies on buildings (households) instead of individuals.

4 For our reasoning on why we exploit wave 2006 only for some policy indicators, see details in Section 4.b.

5 This is why we refer to observed linkages as “associations” and “correlations” which are also related to cases in
which, for the sake of formulation variety, we talk about “effects”.

¢ As identifiers in the employment equation, we use the highest educational level of the respondent’s partner
(which equals 0 in case of single mothers) and non-wage household net income.



Standard errors of the Heckit model are calculated as robust standard errors (White-Huber
standard errors).”

As independent variables potentially explaining maternal employment behavior we use
characteristics from three categories, first factors that characterize the individual or its relat-
ed household, in what follows referred to as micro-level factors, X'; jt; second, factors featur-
ing the public childcare system on the level of German states which we name policy indica-
tors, POLj.; third, structural factors on the county- and state level, respectively, in what fol-
lows denoted as macro-level factors, X' jt- Since we pool observations across states and waves,
we use year-dummies for 2006, 2008, 2010, 2012 and 2014 to control for calendar effects, in
what follows named year-fixed effects, y,. Additionally, we employ state-fixed effects, u;, to cap-
ture time-invariant state-specific influences on employment decisions. As policy indicators
lie in the center of our analyses, micro- and macro-level factors as well as year- and state-
fixed effects operate as control variables.

For our main analyses, the following equations (1) and (4) denote the Probit model and the
Heckit model, respectively. Additionally, we conduct sensitivity analyses to explore poten-
tial interactions between policies and mothers” educational level (equation (2) for the Probit
and (5) for the Heckit model) as well as between policies and mothers’ family type (equation
(3) for the Probit and (6) for the Heckit model). In sum, we are left with six models:

Probit

Pr(y; = 1) = ®(x + POLjtfo + X'ijeB1 + X'jeBo + Ve + 1) + €je) (1)
Pr(y; =1) = &(x + POth,BO =+ X,ijtﬁl =+ X’jtﬂz + (POL * BILDUNG)B5; + v: + uj + gijt) (2)
Pr(y; =1)=d < + POthﬁO + X,ijtﬁl + X,jt,Bz + (POL « ALLEINERZ)B5 + y: + uj + Sijt) 3)

Heckit

Vijt =% + POLjfo+ X'ijeB1 + X'jeBo + ve + 1) + &ij¢ (4)
Vijt =X + POLjBo + X'ijef1 + X'jtfo + (POL * BILDUNG)B3 + ¢ + 1j + &j¢ (5)
Yijt =% + POth,BO + X,ijtlgl + X’jtﬁz + (POL * ALLEINERZ)B; + v: + Ui+ &ije (6)

To trace each single category’s impact on the target variable, we employ a multi-stage design
with four main models and six interaction models as sensitivity analyses (Table 1).

Starting with the simplest specification that solely comprises of the policy indicator as ex-
plaining variable (model 1), we successively add further covariates. Model 2 differs from
model 1 in that it additionally comprises micro-level and macro-level factors. In Model 3,
year-fixed effects are added, and Model 4 additionally accounts for state-fixed effects. Thus,
Model 4 is the most complex model in terms of identification and our preferred specification.

7 However, separate analyses with conventional standard errors yield only slightly different results.



Models 5-7 (8-10) correspond to main models 2-4, supplementing each of them with a poli-
cy#education (policy#family type) interaction term.

Table 1:

Model overview

Main analyses Sensitivity analyses 1 Sensitivity analyses 2

(education) (single parent)

Model 1 2 3 4 5 6 7 8 9 10
Policy indicator X X X X X X X X X X
Individual control variables X X X X X X X X X
Regional control variables X X X X X X X X X
year fixed effects X X X X X X
state fixed effects X X X
Interaction policy#education X X X

Interaction policy#single parent X X X

x=included in the model. Own illustration.

4. Data

a. Data sources

Our analyses rely on different data sources. For micro-level information, we use waves
2006, 2008, 2010, 2012 and 2014 of the German microcensus. Microcensus data are further
used for a minor part of the macro-level variables, the majority of them are taken from the
INKAR database "Indikatoren und Karten zur Raumentwicklung" of the Federal Institute for
Research on Building, Urban Affairs and Spatial Development (Bundesinstitut fiir Bau-, Stadt-
und Raumforschung (BBSR)). Some of the policy indicators stem from the INKAR database, the
remaining ones have been drawn from the Landermonitoring of the Early Childhood Educa-
tion and Care system, ECEC (FBBE-Indikatoren des Lindermonitors Friihkindliche Bildungs-
systeme der Bertelsmann-Stiftung). This dataset is updated and released on a yearly basis by the
Bertelsmann Foundation in cooperation with the Center for Statistics on Child and Youth
Welfare in Dortmund. The monitor compiles current data on educational participation, in-
vestments and educational quality for all 16 German states.®

The longitudinal design of our study is a precondition to study within-state variation over
time which is intended with our most complex model specifications 4, 7 and 10 (see Section 3).

8 For more information, see the project description on the foundation’s website: https://www.bertelsmann-
stiftung.de/en/our-projects/state-by-state-monitoring/project-description/
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b. Variables

The selection of micro-and macro-level variables follows the relevant literature (cf. for mi-
cro-level factors e.g. Schober and Spiefs 2015; Cascio 2009, Fitzpatrick 2012; Rainer et al. 2013,
for macro-level factors Miiller et al. 2016). We use age and age squared, highest education
attained (low, medium and high, with medium education as a reference), nationality (EU-vs.
Non-EU nationality, with German as a reference) and a range of factors associated with the
family context, i.e. number of children, age of youngest child, type of living arrangement
(single parent or parents in couple households) and marital status (married vs. not married).’
Highest educational level of the partner and non-wage net household income are used as
identification variables in the employment equation only. On the macro level, we use ag-
glomeration type (4 categories, with urban areas as a reference) which captures heterogenei-
ty of respondents’ residences with respect to population density and, thus, labour market
options. Furthermore, we control for birth rate of women aged 45 or younger, gross national
product per capita, participation- and unemployment rates by sex, women’s part-time quota
and the population share of graduates. Except for agglomeration degree which is coded on
the county level, macro-level factors are computed on the state level. Chapter A1l in the Ap-
pendix provides a detailed variable description. Table A2 in the electronic appendix reports
descriptive statistics on micro- and macro-level factors for all samples.

Policy Indicators

Policy indicators lie at the centre of our study. We use overall coverage rates as well as
full-time coverage rates. Full-time coverage refers to the share of children who are in public
childcare at least seven hours per day on all same-age children. In general, state-and year-
specific childcare coverage rates are drawn from the INKAR data.’ Unlike Miiller et al.
(2016), we use coverage rates both for the below threes and the 4 to 5 year old children and
for each age group, we further differentiate between children in kindergartens (day-care cen-
tres, Kindergarten) and those which are taken care of by (publicly subsidized) childminders
(daycare, Kindertagespflege).

Coverage rates bear information on parental childcare choice, as only those children
whose parents decided to use public childcare are accounted for. We therefore supplement
our policy indicator set by policies which are purely supply-driven. They stem from the
Landermonitoring of the Early Childhood Education and Care system, ECEC (see Section 4.a).
These are, first, the “right to a place in a day care centre from the age of one” and second,
“contractually agreed childcare time per week”, for both age groups of children and for each
group, differentiating between kindergartens and daycare. Thus, we are left with four varia-

9 We thereby refer to the ,living arrangements concept’ as the new standard for family-related analyses in the
microcensus since 2005.

10 The sole exception refers to Hamburg with respect to overall coverage rates for the below three and the 3-5
aged children as well as full-time coverage rates for children aged 3-5 which are provided by Ministry of La-
bour, Social, Family Affairs and Integration (Behdrde fiir Arbeit, Soziales, Familie und Integration (BASFI) der Freien
und Hansestadt Hamburg). Robustness analyses with the INKAR-based values showed only minor deviations.
However, information from this source is restricted to the year 2008 onwards (2008, 2010, 2012, 2014). This is
why analyses for the named three policy indicators cover theses four waves only.
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bles for the latter named policy indicator which indicates the share of same-age children that
is covered by an arrangement of 25 weekly hours maximum. Hence, a higher value signals a
lower full-time coverage.

All state- and year-specific policy indicators are matched with our microcensus data at the
state level. State-specific policies affect the respective state’s citizens only, therefore policy
indicators are linked to individuals according to their place of residence. ECEC indicators are
available on the state level only. Furthermore, regional variation (standard deviation) in
(full-time) coverage rates is higher between states than between counties within states. This
applies to all coverage rates except the overall coverage rate for 3 to 5 year old children.

c. Samples

We restrict our sample to mothers aged 25 to 49 as mothers are most likely to be affected
by public care policies in the stage of family foundation and family extension. Mothers from
all 16 German states are included. As we analyze different childcare policies which affect
different age groups of children, each policy indicator is analyzed with a subsample of moth-
ers with a youngest child in the respective age group. Focusing on the youngest child follows
the literature that states that younger siblings in the family arguably decrease maternal em-
ployment effects of public childcare expansion (Bauernschuster und Schlotter 2015). The re-
striction of subsamples to potentially affected mothers is key for the validity of our results,
but this comes at the cost of a severe decrease in observation numbers.!! Therefore, further
sample stratifications, e.g. between one-child families and families with two or more chil-
dren, or by maternal employment history, were not feasible (for both differentiations, cf.
Rainer et al. 2013. Moreover, due to a lack of continuous information on individuals’ moves
into a dwelling, we were not able to address the issue of (potentially) endogenous childcare
supply by restricting the sample to mothers who had been living in the respective state for a
couple of years.!?

Table 2 provides an overview of policy indicators, data source and samples used in our

study.
Table 2
L Sample: Mothers with the
Policy indicator Data source youngest child aged...

1 childcare coverage age under 3in % INKAR bzw. BASFI 0-2
2 childcare coverage age 3-5 in % INKAR bzw. BASFI 3-5
3 full-time childcare coverage age under 3in % INKAR 0-2
4 full-time childcare coverage age 3-5 in % INKAR bzw. BASFI 35
5 childcare entitlement from age 1: yes/no ECEC 1-6

11 Separate regressions show that parents with a youngest child below 3 (aged 3 to 5) make up for only 13% (10%)
of the full sample (figures based on microcensus waves 2006-2012).

12 To be more concrete, the question as to when the household moved into the dwelling (EF 493) is posed in years
2006, 2010 and 2014 only (ad-hoc questionnaire). As individuals cannot be observed throughout waves, corre-
sponding information is missing for individuals surveyed 2008 and 2012.
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Childcare time less than 25 hours per week,

® daycare centres, age under 3 in % ECEC 0-2
Childcare time less than 25 hours per week,

! childminders, age under 3 in % ECEC 0-2
Childcare time less than 25 hours per week, !

8 daycare centres, age 3-5in % ECEC 3-5

9 Childcare time less than 25 hours per week, ECEC 35

childminders, age 3-5 in %

INKAR= Indikatoren und Karten zur Raum- und Stadtentwicklung, INKAR, provided by Bundesinstitut fir Bau-, Stadt- und Raumforschung (BBSR);
BASFI=Behorde fiir Arbeit, Soziales, Familie und Integration der Freien und Hansestadt Hamburg; ECEC= Landermonitoring of the Early Childhood
Education and Care system, provided by Bertelsmann Foundation; illustration: HWWI.

Sample sizes vary by children’s age group and observation period. The sample based on
waves 2006-2014 for mothers with a youngest child below three (3 to 5) consists of 64,027
(71,507) mothers. The sample based on waves 2008-2014 for mothers with a youngest child
below three (3 to 5) comprises 51,305 (56,678) mothers. The sample based on waves 2006-2014
for mothers with a youngest child aged 1-6 contains 95,929 mothers.

d. Descriptive statistics on policy indicators

Table A1 in the appendix reports the state and year-specific values for childcare policy in-
dicators as they enter our multivariate analyses. The figures show both a high regional and a
high cross-time variation in the dynamics of childcare expansion.

For 2014 for example, childcare coverage rates for the below threes range between 23.8%
(North Rhine-Westphalia) and 58.3 % (Saxony-Anhalt). From 2008 to 2014, the expansion of
slots for children of this age group has been particularly high in Hamburg (+20.3%) and
Lower-Saxony (+18.8%). By contrast, starting from an already high level, coverage rates ex-
hibited only a moderate further increase in East German states. Even more diverse are full-
time coverage rates. For children aged 3 to 5, they differ by 71 percentage points between
91.1% (Thuringia) and 19.8% (Baden-Wuerttemberg). For the below threes, full-time cover-
age rates range between 9.6% (Bavaria) and 47.3% (Thuringia). Whereas in the elementary
sector (age group 3-5) dynamics have lost some momentum in states which start from a high
level, the opposite is true for the nursery section (age group 0-2). Here, states like Saxony,
Saxony-Anhalt or Thuringia which already provide extensive full-time care continue to ex-
pand. Variation with respect to childcare entitlements from the age of one is mostly seen in
the longitudinal section. Most states established this legal claim in recent years only (2012-
2014). The sole exceptions are Saxony-Anhalt and Thuringia which introduced this measure
in 2008 and 2012, respectively.

Further, states perform differently with respect to the contractually agreed childcare hours
per week. Among children aged 3 to 5 in 2014, the share of those attending kindergartens for
a maximum of 25 hours a week (“part-time care’) amounted to 1.6% in Saarland and to 46.3%
in Lower Saxony. The differences between states are smaller for the below threes. Moreover,
the respective share of children decreased in most states over time for both age groups. In
Saxony-Anhalt and Schleswig-Holstein, the decrease in part-time care was particularly pro-
nounced with 30 percentage points from 2006 to 2014 whereas Bavaria displayed a rather
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moderate decrease of 3.9 pp at the same time. In East Germany, the decreasing importance of
part-time care is not limited to kindergartens but also applies to children in day care. For
most West German states however, contractually agreed part-time daycare became more
important over time, although even here, the indicator differs markedly across state and

time.

5. Main results

We find that error terms of the employment and hours equation are negatively correlated
throughout models’®, that is, a higher employment propensity is associated with fewer
hours, confirming that without a selection bias correction, the hours equation would have
been misspecified. Obviously, part-time work serves as a “door-opener” in the labour market.

In what follows, we discuss the results of our main analyses (models 1-4) for policy associ-
ations as our core variables (Table 3) and subsequently, we summarize the results for micro-
and macro-level confounders. Detailed results for all estimated models can be found in Ta-

bles A3 to A20 of the supplementary electronic appendix.

a. Policy indicators

Table 3:

N (Model 2-
1 2 3
4)

Weekly working hours conditional on employment
Policy indicators
childcare coverage age under 3 in % 0,004***  0,003*** 0.001 0.004 51305
full-time childcare coverage age under 3 in % 0,005***  0,003*** 0 0 51305
Childcare time less than 25 hours per week, daycare

-0,004***  -0,001** 0 -0.001 64027
centres, age under 3in %
Childcare time less than 25 hours per week,

-0,002***  0,001** -0.001 0 64027
childminders, age under 3 in %
childcare coverage age 3-5 in % 0,016*** 0 -0,004** -0.001 56678
full-time childcare coverage age 3-5 in % 0,006***  0,002*** 0,002*** -0.002 56678
Childcare time less than 25 hours per week, daycare

-0,002***  0,001*** 0,001 *** 0.002 71507
centres, age 3-5in %
Childcare time less than 25 hours per week,

-0,006***  -0,001***  -0,002*** 0.001 71507
childminders, age 3-5in %
childcare entitlement from age 1: yes/no 0,044***  0,065*** 0,024%* 0,043** 95929

13 Athrho is significantly negative on the 1%-level across all models and policy indicators.
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Employment propensity

Policy indicators

childcare coverage age under 3in % 0,013***  0,015*** 0,014 *** -0.002 51305
full-time childcare coverage age under 3 in % 0,013***  0,017*** 0,011%** -0.007 51305
Childcare time less than 25 hours per week, daycare

-0,005***  -0,003***  -0,002*** -0.002 64027
centres, age under 3in %
Childcare time less than 25 hours per week,

-0,001*** 0.001 -0,002*%**  -0,002*** 64027
childminders, age under 3 in %
childcare coverage age 3-5 in % 0,035***  (0,018*** 0,012*** 0.005 56678
full-time childcare coverage age 3-5in % 0,005***  0,003*** 0.001 0.001 56678
Childcare time less than 25 hours per week, daycare

-0,003***  -0,002***  -0,001*** -0,004* 71507
centres, age 3-5in %
Childcare time less than 25 hours per week,

-0,002* ** 0,001** -0.001 0.001 71507
childminders, age 3-5 in %
childcare entitlement from age 1: yes/no 0,159***  (,12B5*** 0.036 -0.031 95929
Control variables
Micro- and macro-level factors X X X
year fixed effects X X
state fixed effects X

***significant on 1%-level; **=significant on 5%-level; *=significant on 10%-level. Sources: RDC of the Federal Statistical Office and Statistical Of-
fices of the Lander, Microcensus, survey years 2006-2014, own calculations; Indikatoren und Karten zur Raum- und Stadtentwicklung. INKAR. Ausgabe
2016. Hrsg.: Federal Institute for Research on Building, Urban Affairs and Spatial Development (BBSR) im Bundesamt fir Bauwesen und Raumordnung
(BBR) - Bonn 2016. © 2016 Bundesamt flir Bauwesen und Raumordnung, Bonn; Ministry of Labour, Social, Family Affairs and Integration (childcare
coverage age under 3, childcare coverage age 3-5 and full-time coverage age 3-5 for Hamburg); HWWI.

Starting with model 1, we find the expected positive associations of policy indicators both
with a mother’s employment propensity and with conditional working hours. Coverage
rates for both age groups and the childcare entitlement from age 1 are positively related to
both maternal employment variables, whereas a contractually agreed childcare time less
than 25 weekly hours is negatively correlated. However, significance is partially lost when
micro- and macro-level confounders are included (model 2), even though the working direc-
tion stays mostly the same. Some models referring to childcare time <25 h/week yield deviat-
ing results. Incorporating year-fixed effects (model 3) results in even fewer significant associ-
ations, particularly in the hours estimation for the below threes. Furthermore, the parameter
sign for the coverage rate referring to 3-5 year old children turns negative here.

Adding state-fixed effects (model 4), leads to further significance losses. In our most pre-
ferred specification, the only indicator that remains significant in the hours-estimation is the
legal childcare claim from the age of one. Maternal weekly working hours increase by 4.3 %
when such a claim exists, compared to a situation without a respective claim. This points to a
significant within-state across-time variation in this indicator. In the Probit estimations, two
indicators, both referring to contractually agreed weekly childcare time less than 25 hours,
remain significant whereas all other indicators turn insignificant. First, a 1%-(10%) increase
in the share of children below three cared for by a childminder for less than 25 hours a week

is associated with a 0.2%-(2%) decrease in maternal employment propensity. By contrast, the
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same indicator lacks significance in the hours estimation, suggesting that within-state varia-
tion over time with respect to childminders” weekly care time for the below threes matters
more for mothers” employment propensity than for their working hours.* Second, a 1% (10)
increase in the share of children aged 3-5 attending a kindergarten is associated with a 0.4%
(4%) decrease in maternal employment propensity. However, the association is significant
only at the 10%-level. As descriptive statistics (Table A 1 in the appendix) show, the share of
children taken care of for less than 25 weekly hours in kindergartens has been notably de-
creasing from 2006 to 2014 throughout states. However, starting levels varied markedly be-
tween states, which might explain the somewhat decreased significance of this indicator in
model 4. In the hours-estimation, the indicator lacks significance. Unlike for the below-threes
where, with respect to maternal hours, the indicator already lost significance in model 3, the
significance is lost in model 4 only for mothers of children aged 3-5. Although the relation of
full-time care to working hours of mothers with children 3-5 is more robust against period-
fixed effects than for those of mothers with a youngest child below three, here too an im-
portant part of the variation is between-state variation. Hence, for both age groups of chil-
dren, the models fail to identify a significant association between full-day care and maternal
working hours in our preferred model 4. Note that the same holds true for the alternative
specification of full-time care, the full-time coverage rate, which sets an even higher re-
quirement for ‘full-time’ (care covers at least 7 hours a day). With respect to full-time cover-
age rates, significant associations are completely lost both in the hours- and the participation-
estimations when state-fixed effects are added to the model (partially even earlier when year-
fixed effects are controlled for).

b. Micro-level factors

Micro-level factors turn out to be of high significance, mostly in the expected work direc-
tions, even in model 4. Generally, associations concerning maternal employment propensity
differ from those with respect to hours. A higher age of both the mother and the youngest
child in the household® increases the employment likelihood. The sample applies to mater-
nal education and partner education, as well as for a German nationality, living together
with a partner, being married, living out of central cities. A higher non-wage net household
income and a higher number of children in the household are associated with a lower condi-
tional employment propensity. Concerning working hours, a young maternal age, being a
single mother, not being married, a foreign nationality (particularly a non-EU nationality), a
low educational level (compared to a medium education), a young age of the youngest child

14 Note that the time trend in this indicator differs between the Eastern and the Western German states.
Whereas the share of children cared for by a childminder for less than 25 weekly hours has been declining in most
Eastern states between 2006 and 2014, the opposite holds true for most West German states. Considering the
positive employment trend of mothers with children below three in both German regions in the period of obser-
vation, it becomes clear that the single aspect of a childminder’s care volume that lies within the focus of this
model was not relevant for the overall results.

15 The terms , household” and ,family” are used synonymously in this study. Both refer to the family type
concept as the standard in family-related statistics based on the German microcensus since 2005 (N6then 2005).
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in the household and living in a central city show positive associations. This holds true for
mothers with children in both age groups. For mothers with a youngest child aged 3-5, a
high educational level (compared to medium education) increases working hours, which
furthermore steadily increase with increased population density. A less clear-cut pattern
with respect to agglomeration type emerges for mothers with a youngest child below the age
of three.

c. Macro-level factors

A high fertility rate, a high per-capita income and a high female participation rate mostly
increase mothers’ employment propensity whereas a high female unemployment rate reduc-
es it. No clear patterns appear with respect to the share of graduates and the share of part-
time workers among the employed. With respect to maternal working hours, associations are
somewhat different. Whereas a high female participation rate and a high fertility rate prove
to be stimulating even with respect to the intensive margin of employment, a high per capi-
ta-income and high part-time quotas mostly exhibit negative relations. Positive associations
with maternal weekly working hours can also be ascertained for a high female unemploy-
ment rate and a high share of graduates on the employed. However, associations lose signifi-
cance as soon as period- and state-fixed effects are controlled for. This is to be expected, since
all macro-level factors except agglomeration type are linked to the state level and the cross-
time (within-state) variation strongly correlates with period.

6. Sensitivity Analyses

In this section, we want to explore to what extent policy associations are dependent on the
level of maternal education and maternal family type, respectively.

a. Differentiating by mothers’ educational level

To test the existence of educational gradients, we add interaction terms with maternal ed-
ucation to main models 5-7 (cf. Table 1), yielding models 5-7, with mothers with medium
education as a reference. As associations are very similar, we restrict the following results
discussion to model 7, which is the most complex model including state- and period-fixed
effects Table 4 reports the resulting policy-specific interaction parameters and the basic pa-
rameters. For most policy indicators, a similar picture emerges. A low educational level
weakens and a graduate education strengthens the policy relations to mothers” employment
propensity. This is in accordance with findings from the study of Schober & Stahl (2017)
showing that in recent years, day-care use in East and West Germany increased more strong-

ly among families with medium and highly educated mothers compared to those with low
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education. The creation of legal claims creates an exception in this regard, as both a low and
a high educational level attenuate the policy association with maternal employment propen-
sity. Concerning (conditional) working hours and again compared to mothers” medium edu-
cation, a low educational level does not significantly alter the derived policy associations,
whereas a graduate education regularly attenuates them. This seems plausible, considering
the relatively lower importance of part-time work for graduate mothers” employment. How-
ever, one exception arises: Concerning the introduction of a legal childcare entitlement from
the age of one, graduate mothers” working hours respond more sensitively than those of
their less highly qualified counterparts. Still, the interaction is significant on the 10%-level

only.
Table 4:
Model No. 7
Interaction Interaction
Basic parameter policy##low  policy##high
education education
Weekly working hours (conditional on employment)
Policy indicators
childcare coverage age under 3 in % 0.005 0.001 -0,001*
full-time childcare coverage age under 3 in % 0.001 0.001 -0,002%**
Childcare time less th§n025 hours per week, daycare 0.001 -0.002 0.001
centres, age under 3in %
Childcare time Ie§s ['Ehan 25 hours per week, childmind- 0 .0.001 0,002% %%
ers, age under 3in %
childcare coverage age 3-5 in % -0.001 0 -0.002
full-time childcare coverage age 3-5in % -0.002 0 -0,002%**
Childcare time Ie§s ;chan 25 hours per week, daycare 0.002 0.001 0
centres, age 3-5in %
Childcare time Less than 25 hours per week, childmind- 0 -0.001 0,002%%*
ers,age 3-5in %
childcare entitlement from age 1: yes/no 0,036* 0.004 0,020*
Employment propensity
Policy indicators
childcare coverage age under 3in % -0.001 -0,010%** 0.001
full-time childcare coverage age under 3 in % -0.006 -0,013*** 0,002*
Childcare time less than 25 hours per week, daycare 0.003 0,009% %% -0,002%%
centres, age under 3 in %
Childcare time Ie§s ['Ehan 25 hours per week, childmind- -0,002%* 0,002%* L0,002% %%
ers, age under 3in %
childcare coverage age 3-5 in % 0.007 -0,027*** 0,013**
full-time childcare coverage age 3-5in % 0.001 -0,007*** 0,006***
Childcare time Ie§s ;chan 25 hours per week, daycare .0,004% 0,002% %% 0
centres, age 3-5in %
Childcare time Less than 25 hours per week, childmind- 0.002 0,002%%* 0,005%#*
ers,age 3-5in %
childcare entitlement from age 1: yes/no 0.005 -0,173%** -0,066***
Control variables
Micro- and macro-level factors X X X
year fixed effects X X X
state fixed effects X X X
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***gignificant on 1%-level; **=significant on 5%-level; *=significant on 10%-level. Sources: RDC of the
Federal Statistical Office and Statistical Offices of the Lander, Microcensus, survey years 2006-2014, own
calculations; Indikatoren und Karten zur Raum- und Stadtentwicklung. INKAR. Ausgabe 2016. Hrsg.: Federal
Institute for Research on Building, Urban Affairs and Spatial Development (BBSR) im Bundesamt fiir Bau-
wesen und Raumordnung (BBR) - Bonn 2016. © 2016 Bundesamt fliir Bauwesen und Raumordnung, Bonn;
Ministry of Labour, Social, Family Affairs and Integration (childcare coverage age under 3, childcare coverage
age 3-5 and full-time coverage age 3-5 for Hamburg); HWWI.

b. Differentiating by mothers’ family type

To test if a single mother-status significantly impacts policy associations with maternal
employment, we add corresponding interaction terms to main models 2-4, yielding models
8-10. As the derived interaction effects hardly differ between models, we refer to model 10 in
what follows. Mothers in couple households serve as a reference. Table 5 depicts the policy-
specific interaction parameters and the basic parameters.

As can be seen in Table 5, few policies prove to be significant. Where this is the case, asso-
ciations are weaker for single mothers than for mothers living in couple households, not the
other way round. This finding is in line with the literature. In their analysis of full-day child-
care, Miiller et al. (2016) support the notion of less policy-sensitive lone mothers (compared
to married mothers) for mothers of toddlers. According to Rainer et al. (2013: 219), lone
mothers who use public childcare facilities show a higher labour market integration com-
pared to lone mothers who do not use them, but the difference is more pronounced for
mothers in coupled households, particularly for mothers with toddlers.

Table 5:
Model No. 10
Basic parameter Interaction policy##dummy single

parent
Weekly working hours (conditional on employment)
Policy indicators
childcare coverage age under 3in % 0.004 -0.001
full-time childcare coverage age under 3 in % 0.001 -0.001
Childcare time less than 25 hours per week, daycare

o -0.001 0
centres, age under 3in %
Childcare time less than 25 hours per week, childmind- 0 0
H 0,
ers, age under 3in %
childcare coverage age 3-5 in % 0 -0.006
full-time childcare coverage age 3-5in % -0.002 -0,002***
Childcare time Ie§s ;chan 25 hours per week, daycare 0.002 0,001*
centres, age 3-5in %
Childcare time less than 25 hours per week, childmind-
g 0 0,002***

ers,age 3-5in %
childcare entitlement from age 1: yes/no 0,042%** 0.005
Employment propensity
Policy indicators
childcare coverage age under 3 in % -0.001 -0.001
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full-time childcare coverage age under 3 in % -0.007 0
Childcare time less than 25 hours per week, daycare

centres, age under 3in % -0.003 0.002
Childcare time Ie§s ['Ehan 25 hours per week, childmind- -0,002% % * 0.001
ers, age under 3in %
childcare coverage age 3-5 in % 0.008 -0,015**
full-time childcare coverage age 3-5in % 0.002 -0.001
Childcare time less than 25 hours per week, daycare

o -0,004~* 0
centres, age 3-5in %
Childcare tmqe Less than 25 hours per week, childmind- 0.001 0
ers,age 3-5in %
childcare entitlement from age 1: yes/no -0.016 -0,093***
Control variables
Micro- and macro-level factors X X
year fixed effects X X
state fixed effects X X

***significant on 1%-level; **=significant on 5%-level; *=significant on 10%-level. Sources: RDC of the Federal Statistical Office and Statistical
Offices of the Lander, Microcensus, survey years 2006-2014, own calculations; Indikatoren und Karten zur Raum- und Stadtentwicklung. INKAR.
Ausgabe 2016. Hrsg.: Federal Institute for Research on Building, Urban Affairs and Spatial Development (BBSR) im Bundesamt fir Bauwesen und
Raumordnung (BBR) - Bonn 2016. © 2016 Bundesamt fur Bauwesen und Raumordnung, Bonn; Ministry of Labour, Social, Family Affairs and
Integration (childcare coverage age under 3, childcare coverage age 3-5 and full-time coverage age 3-5 for Hamburg) ; HWWI.

7.Conclusion

The study explores the linkage between selected policy indicators of public childcare provi-
sion and maternal employment in terms of employment propensity and (conditional) work-
ing hours. We apply a generalized difference-in-differences-model with time and state spe-
cific policy indicators, state and year fixed effects as well as control variables on the individ-
ual and the regional level. Our multivariate analyses for the years 2006-2014 are based on a
cross-country sample with pooled information from all 16 states and 16 state-specific sub-
samples. The information stems from various data sources. We use the German microcensus
data drawn from the Research Data Centre of the Federal Statistical Office (Statistischen Am-
ter des Bundes und der Linder), information from the INKAR database "Indikatoren und Karten
zur Raumentwicklung" provided by the Federal Institute for Research on Building, Urban
Affairs and Spatial Development (Bundesinstitut fiir Bau-, Stadt- und Raumforschung (BBSR)
and indicators on early childhood education and care (ECEC), provided by the Bertelsmann
Foundation. To this end, we utilize the in part substantial variation in the data with regard to
childcare, policy measures and maternal employment both in the longitudinal section over
time and the state cross-section.

Our results show that individual characteristics strongly determine parental employment
behavior. Several contextual factors at the regional level are similarly influential, although
their significance declines, as expected, as soon as state fixed effects are controlled for. Most
interesting, some indicators of childcare expansion which lie at the center of our study retain
their significance throughout models, even when state-fixed effects are controlled for. The
significant indicators cover different age groups of children, different forms of care and both
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the extensive and intensive margin of maternal employment. Our findings accord with pre-
vious findings for full-day care (Biichel/Spiefs 2002) and of legal claims (Bauernschus-
ter/Schlotter 2015). Extending the study of Miiller et al. /2016), we find evidence for indica-
tors addressing 3-5 year old children and for maternal employment propensity. We further
show that the associations vary with mothers” education and family type.

However, several limitations of our study suggest a cautious interpretation of results. In
our analysis of single indicators, we refrained from taking interrelations between indicators
into account, which tends to lead to upward biased results. This is particularly the case for
childcare coverage rates if different forms of care are (at least partially) perceived as substi-
tutes. Further, any behavioral response on childcare expansion has to be interpreted in the
broader institutional, legal and normative framework of the society. As these confounders
hardly ever change in the short-term, their influence will be underestimated in the time
frame of our study. Finally, our methodological setting does not allow us to draw any con-
clusions on causal relationships.

Concerning avenues for future research into the relationship between childcare and ma-
ternal employment, we suggest that a stronger focus can be put on childcare quality. As evi-
dence for Germany shows, the individual perception of childcare quality and its evaluation
for maternal employment decisions differs by region, children’s age group and further socio-
economic characteristics of mothers (Schober & Spiefd 2015). Furthermore, high quality pays
off not only for mothers: Returns to early childcare and education in terms of child outcomes
in later years (Bourchinal et al. 2009; 2010) and even in subsequent pre-school years (Li et al.
2013) notably hinge on high quality care. Having made considerable progress in terms of
quantitative expansion in recent years, it comes as no surprise that quality aspects currently
gain importance in the political, societal and scientific debate in Germany. Thus, it seems
promising to explore future trends in childcare quality and the perceptions and linkages to
maternal employment.
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Appendix

A1l Description of explanatory variables

Micro-level variables

The list of covariates at the individual and household level follows the relevant literature
(e.g. Schober und Spiefs 2015, Cascio 2009, Fitzpatrick 2012, Rainer et al. 2013). We control for
age (in years) and age squared, capturing a potential non-linear relationship between age
and both participation and hours.’* Concerning education, we differentiate three categories,
oriented on the International Standard Classification of Educational Degrees (ISCED 2011),
these are first no completed vocational training (ISCED 0-2)'7, second, completed vocational
training (ISCED 3-4)'8 as a reference and third tertiary education (ISCED 5a, b; 6) '°. Further,
we incorporate nationality (EU-foreign nationality and non-EU foreign nationality, with
German nationality as a reference). Finally, we control for a set of household-related varia-
bles. We thereby refer to the family type concept as the standard in family-related statistics
based on the German microcensus since 2005 (Nothen 2005). The terms ‘household” and
‘family” are used synonymously in this study. Household-related variables are the number of
children in the household, the age of the youngest child in the household, the family time
(living as a single mother vs. living in a coupled household?’) and marital status (married vs.
not married).

Macro-level variables

The major portion of the macro-level variables stems from the INKAR database "Indikator-
en und Karten zur Raumentwicklung" of the Federal Institute for Research on Building, Urban
Affairs and Spatial Development (Bundesinstitut fiir Bau-, Stadt- und Raumforschung (BBSR)).
The BBSR has been regularly offering current information on the situation and the develop-
ment of the regional living conditions in Germany for many years. The developed INKAR
indicators are published in the INKAR online atlas.?! We use the following five indicators.

First (1), we account for agglomeration areas. We differentiate between four categories, ac-
cording to the respective classification of the ‘Bundesinstitut fiir Bau-, Stadt- und
Raumforschung (BBSR) im Bundesamt fiir Bauwesen und Raumordnung (BBR)'. These are
first central cities (>100,000 inhabitants), second highly agglomerated counties (population

16 We refrain from controlling for tenure, due to a poor performance in our models. Presumably, tenure is multi-
collinear with age.

17 (keine abgeschlossene Berufsausbildung: Elementarbereich, Primarbereich, Sekundarbereich I)

18 (abgeschlossene Berufsausbildung: (Abend-) Gymnasium, Fachoberschule, Berufsschule, Berufsfachschule,
Berufs-/ Technische Oberschule)

19 (Hochschulausbildung: Universitét, Fachhochschule, Fachschule, Berufsakademie, Promotion)
20 Coupled households include married couples, cohabiting unions, same-sex non-marital relationships

21 For more information (available in German only), see:
http://www .bbsr.bund.de/BBSR/DE/Raumbeobachtung/InteraktiveAnwendungen/INKAR/inkar_online_node.
html
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density > 300 inhabitants/km?) as a reference, thirdly agglomerated counties (population
density > 150 inhabitants/km?) and fourthly rural counties (population density < 150 inhabit-
ants/km?). We thereby account for the population density of the respondent as it correlates
with many employment-relevant characteristics, e.g. number of job options and commuting
distance. Measured on the level of German counties, this variable controls for agglomeration
type heterogeneity within territorial states.

As further macro-level factors (on the state level), we use (2) the total fertility rate of co-
horts up to age 45, (3) per capita-income (measured as the gross national product per inhab-
itant), (4) the unemployment rate (as the percentage share of unemployed persons in the ci-
vilian labour force), and finally (5), the participation rate (as the percentage share of the civil-
ian labour force in the population aged 15-64). Concerning unemployment and participation
rate, we employ gender-specific quotas (Schober & Spiefs 2015, van Ham & Biichel 2006).

From the microcensus two additional macro-level factors are derived, first the part-time
quota (measured as the percentage share of part-time workers on the employed) and second,
the graduates quota (as the percentage population share of persons with tertiary education).
These two indicators are measured as state-specific averages and refer to persons aged 25-49,
corresponding to the age group in our mother sample.

Policy indicators

With respect to our core variables — childcare expansion policies — we differentiate be-
tween nine indicators. As previously mentioned, each of them is estimated on a specific sub-
sample, composed of mothers with a youngest child that is, by its age, potentially affected by
the respective measure (see Table 2). Coverage rates and full-time coverage rates have been
taken from the INKAR database, indicators referring to legal claims and contractually agreed
childcare time per week have been drawn from the Landermonitoring of the Early Childhood
Education and Care system, ECEC (FBBE-Indikatoren des Lindermonitors Friihkindliche Bild-
ungssysteme der Bertelsmann-Stiftung). This dataset is updated and released on a yearly basis
by the Bertelsmann Foundation in cooperation with the Center for Statistics on Child and
Youth Welfare in Dortmund. The monitor compiles current data on educational participation,
investments and educational quality for all 16 German states.?

Coverage rates refer to state- and year-specific percentage shares of children attending pub-
licly subsidized childcare (supplied by childminders or in day-care centres?®) on the same-
age population. We use overall coverage rates and full-time coverage rates, both differentiat-
ing between children below the age of three and children aged 3 to 5. That is, we are left with
four coverage rates. Full-time coverage rates refer to children who are cared for at least 7
hours a day. Coverage rates are conditional on childcare usage since they cover only those
children whose mothers’ childcare demand matches the respective supply. In this respect,
they differ from pure supply oriented indicators such as legal childcare claims. However, as
discussed earlier, coverage rates are measured at the state level. Although they may capture

22 For more information, see the project description on the foundation’s website: https://www.bertelsmann-
stiftung.de/en/our-projects/state-by-state-monitoring/project-description/
23 The terms ‘day-care centres’ and ‘kindergartens’ are synonymously used in this study.
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a region-specific aggregate demand, they would not be expected to cause potential endoge-
neity with respect to individual employment behavior (cf. Miiller et al. 2016).

Childcare time less than 25 hours per week: Similar considerations apply to indicators com-
prising the share of children who are taken care of for a maximum of 25 weekly hours (corre-
sponding to a maximum of 5 hours per day) on all same-age children attending public care.
Childcare time refers to contractually agreed hours. Note that an increasing indicator value
corresponds to a decreasing importance of full-day care. Similar to coverage rates, we differ-
entiate between children below the age of 3 and those aged 3 to 5. Unlike coverage rates, we
further differentiate between children taken care of by childminders and those who attend a
kindergarten. This leaves us with four indicators which are measured as state-and year-
specific averages and are therefore considered exogenous with respect to individual em-
ployment decisions.

Childcare entitlement from age 1: The existence of a legal claim from the age of one is a pure-
ly supply-driven indicator which is measured as a binary variable, taking on value “1” if
such a claim exists in the respective state and year, and “0” otherwise. The information is
linked to mothers with a (youngest) child aged 1 or older in our sample.?

2t The FBBE dataset comprises of further indicators which are principally reasonable but which did not perform
well in separated analyses and have therefore been discarded. First, this applies to a legal childcare claim from
age 2. Unlike for the legal claim from age 1, information is available in a two-year-interval only and assignment
is partially ambiguous. Second, lunch provision did not converge in test estimations and thus had to be
skipped. Thirdly, fee exemption in the last pre-school year and the last two pre-school years have also been an-
alyzed in separate regressions. We refrain from using these indicators for several reasons. On the one hand, an
employment effect can hardly be theorized, as most children’s enrolment in public childcare starts at an earlier
age, thus a cost reduction in the last (one or two) year(s) should not incentivize a first enrolment decision.
Moreover, as the hourly volume of free care differs between states, cross-state comparisons are not feasible. Fi-
nally, even analyses within-state (cross-time) are challenging as existing fee exemptions have been reversed lat-

er on in some states (i.e. Saxony).
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Table Al:

Descriptive Statistics- Policy Indicators

Baden-Wirttemberg
Bavaria

Berlin

Brandenburg

Bremen

Hamburg

Hesse
Mecklenburg-Vorpommern
Lower Saxony

North Rhine-Westphalia
Rhineland-Palatinate
Saarland

Saxony

Saxony-Anhalt
Schleswig-Holstein
Thuringia

childcare coverage age 3-5

childcare coverage age under 3

full-time childcare coverage age

full-time childcare coverage age

35 under 3
2008 2010 2012 2014 2008 2010 2012 2014 2008 2010 2012 2014 2008 2010 2012 2014
94.0 948 952 948 136 183 23.1 27.8 9.3 13.1 16.1 198 32 51 74 9.8
88.9 90.0 910 914 132 185 23.0 27.1 20.1 229 27.0 316 33 49 77 9.6
934 93.7 939 942 404 421 426 46.0 53.7 55.1 58.7 61.0 226 26.0 287 30.8
94.8 95.4 96.3 958 448 510 534 57.8 499 54.8 59.1 614 276 344 37.7 38.2
86.2 88.1 89.1 902 127 161 212 26.9 20.0 223 26.6 32.7 53 7.2 113 15.4
86.3 88.1 923 973 229 285 358 43.2 349 39.6 44.8 49.7 117 16.0 21.0 21.8
91.6 926 934 934 142 193 237 28.8 29.3 364 41.4 46.8 6.0 9.8 135 16.9
94.1 95.2 959 951 449 50.7 536 56.1 529 56.9 62.6 65.9 27.7 33.1 375 40.6
86.0 895 926 935 9.1 15.8 22.1 27.9 109 145 19.0 243 25 47 7.2 10.4
90.2 91.8 929 924 93 140 18.1 23.8 26.8 334 37.9 416 43 68 89 11.7
95.4 96.6 974 974 150 20.1 27.0 30.6 234 336 44.7 480 44 75 124 15.0
92.7 939 946 961 141 177 221 27.0 19.0 25.8 34.8 426 6.0 99 141 19.4
94.6 95.2 96.0 957 365 428 464 49.9 66.0 75.0 76.5 79.3 254 335 369 41.0
93.7 944 956 95.0 52.7 559 575 58.3 545 58.1 63.5 80.4 288 342 37.6 47.0
84.0 86.8 90.7 909 116 181 242 30.3 12.8 16.3 21.6 261 32 59 89 12.4
95.9 959 969 96.8 389 451 4938 52.4 849 87.1 87.4 91.1 322 39.7 429 47.3

Sources: Indikatoren und Karten zur Raum- und Stadtentwicklung. INKAR. Ausgabe 2016. Hrsg.: Bundesinstitut flr Bau-, Stadt- und Raumforschung (BBSR) im Bundesamt fiir Bauwesen und Raumordnung (BBR) - Bonn
2016. © 2016 Bundesamt fiir Bauwesen und Raumordnung, Bonn; Behdérde fur Arbeit, Soziales, Familie und Integration der Freien und Hansestadt Hamburg (childcare coverage U3, childcare coverage 3-5 sowie Ganztag-

schildcare coverage 3-5 fir Hamburg); illustration: HWWI.
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Tabel A1 (ctd.):

Descriptive Statistics- Policy Indicators

childcare entitlement from age 1: (1=yes;

Childcare time less than 25 hours per week, day-

Childcare time less than 25 hours per week, day-

0=no) care centres, age 3-5in % care centres, age under 3in %

2008 2010 2012 2014 2006 2008 2010 2012 2014 2006 2008 2010 2012 2014
Baden-Wirttemberg 0 0] 0] 1 12.4 11.4 4.9 2.3 1.7 30.8 315 23.2 22.3 17.3
Bavaria 0 0] 0] 1 34.9 33.3 32.0 29.1 25.1 38.1 44.1 423 38.3 34.2
Berlin 0 0] 0 1 8.9 9.7 8.4 5.3 2.7 14.2 14.9 12.2 8.5 10.8
Brandenburg 0 0 0 1 7.5 5.6 3.7 2.1 2.0 6.6 5.8 35 2.3 2.4
Bremen 0 0 0 1 38.0 36.0 31.7 27.1 17.7 36.4 30.8 25.1 20.4 14.8
Hamburg 0 0] 0] 1 50.7 46.5 39.2 36.5 33.8 12.5 9.8 7.6 7.4 27.6
Hesse 0 0 0 1 41.8 34.4 27.0 19.0 16.2 315 23.2 15.7 15.3 12.2
Mecklenburg-
Vorpommern 0 0] 0 1 10.6 7.2 4.9 2.8 1.8 12.0 9.8 7.6 3.1 1.4
Lower Saxony 0 0] 0] 1 76.7 70.2 63.3 53.7 46.3 48.9 49.5 41.6 35.5 29.2
North Rhine-Westphalia 0 0] 0] 1 19.2 12.9 9.3 7.3 6.2 26.0 25.2 16.6 134 11.0
Rhineland-Palatinate 0 0] 0] 1 20.6 21.3 18.0 25 3.8 27.4 29.1 23.9 5.1 6.6
Saarland 0 0 0 1 25.9 25.4 20.7 3.4 1.6 20.7 17.6 10.6 4.0 2.1
Saxony 0 0] 0] 1 12.0 8.5 4.8 43 3.2 13.2 10.3 6.4 5.5 4.5
Saxony-Anhalt 1 1 1 1 40.5 38.0 34.8 31.4 10.1 43.3 41.1 35.5 325 12.9
Schleswig-Holstein 0 0] 0] 1 66.4 60.0 51.3 42.4 36.5 52.3 42.2 35.6 27.3 23.2
Thuringia 0 0 1 1 7.7 5.7 4.4 3.3 2.3 12.2 9.1 5.7 5.7 4.7

Sources: Indikatoren und Karten zur Raum- und Stadtentwicklung. INKAR. Ausgabe 2016. Hrsg.: Bundesinstitut fur Bau-, Stadt- und Raumforschung (BBSR) im Bundesamt fiir Bauwesen und Raumordnung (BBR) - Bonn 2016. © 2016 Bun-

desamt fiir Bauwesen und Raumordnung, Bonn; Behorde fiir Arbeit, Soziales, Familie und Integration der Freien und Hansestadt Hamburg (Betreuungsquote U3, Betreuungsquote 3-5 sowie Ganztagsbetreuungsquote 3-5 fiir Hamburg); illust-

ration: HWWI.
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Table A1 (ctd.):

Descriptive Statistics- Policy Indicators

Childcare time less than 25 hours per week,
childminders, age 3-5in %

Childcare time less than 25 hours per week,

childminders, age under 3 in %

2006 2008 2010 2012 2014 2006 2008 2010 2012 2014
Baden-Wirttemberg 70.6 68.0 68.7 88.9 89.0 39.0 51.6 46.8 70.7 65.5
Bavaria 56.1 63.8 64.4 76.9 74.1 4.8 451 41.4 61.7 55.1
Berlin 18.3 21.7 22.8 19.9 13.8 35.7 18.7 11.7 7.9 11.6
Brandenburg 8.5 9.0 11.3 8.1 9.9 31.6 8.7 3.8 24 3.9
Bremen 46.6 54.5 49.2 61.4 51.3 17.5 30.4 25.2 38.3 39.8
Hamburg 48.9 35.4 39.9 65.0 65.3 53.7 375 34.3 45.3 52.3
Hesse 64.0 55.4 48.8 76.3 68.4 26.2 29.2 26.2 43.6 41.3
Mecklenburg-
Vorpommern 5.6 10.0 6.7 2.8 1.1 28.0 9.1 8.6 1.4 0.8
Lower Saxony 61.4 58.8 65.7 76.3 77.7 40.8 45.7 46.9 60.8 58.6
North Rhine-Westphalia 55.9 60.3 63.8 75.0 70.1 7.0 32.0 30.0 52.3 46.2
Rhineland-Palatinate 63.1 69.2 67.0 86.0 87.5 39.1 40.3 36.9 59.0 56.2
Saarland 511 51.9 66.7 75.9 73.4 43.8 35.3 40.6 47.4 47.8
Saxony 30.9 275 28.4 13.3 7.9 8.6 6.0 31 1.8 2.3
Saxony-Anhalt 35.3 15.2 30.7 32.3 18.9 19.8 23.5 16.3 21.7 6.4
Schleswig-Holstein 57.3 54.0 58.8 73.9 65.1 46.7 47.9 42.0 59.3 55.3
Thuringia 71.4 48.0 66.7 84.4 67.6 16.8 21.2 9.9 10.0 8.7

Sources: Indikatoren und Karten zur Raum- und Stadtentwicklung. INKAR. Ausgabe 2016. Hrsg.: Bundesinstitut fir Bau-, Stadt- und Raumforschung (BBSR) im Bundesamt fiir Bauwesen und Raumordnung (BBR) - Bonn 2016. © 2016 Bun-

desamt fiir Bauwesen und Raumordnung, Bonn; Behorde fiir Arbeit, Soziales, Familie und Integration der Freien und Hansestadt Hamburg (Betreuungsquote U3, Betreuungsquote 3-5 sowie Ganztagsbetreuungsquote 3-5 fiir Hamburg); illust-

ration: HWWI.

Tables A2-A20: see electronic appendix:
http://www.hwwi.org/tileadmin/hwwi/Publikationen/Publikationen_PDFS_2017/HWWI_ResearchPaper_180-appendix.pdf
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The Hamburg Institute of International Economics (HWWI) is an independent
economic research institute that carries out basic and applied research and pro-
vides impulses for business, politics and society. The Hamburg Chamber of Com-
merce is shareholder in the Institute whereas the Helmut Schmidt University /
University of the Federal Armed Forces Hamburg is its scientific partner. The Insti-
tute also cooperates closely with the HSBA Hamburg School of Business Adminis-
tration.

The HWW!I’s main goals are to:

« Promote economic sciences in research and teaching;

« Conduct high-quality economic research;

- Transfer and disseminate economic knowledge to policy makers,
stakeholders and the general public.

The HWWiI carries out interdisciplinary research activities in the context of the fol-
lowing research areas:

- Digital Economics

« Labour, Education & Demography

« International Economics and Trade

« Energy & Environmental Economics

« Urban and Regional Economics
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