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a b s t r a c t 

An important issue on the political agenda of many developed countries is the intensive margin of formal child 

care and, consequently, the effects of expanding the operating hours of child care institutions. We add to this 

debate by studying the effects of offering full-day child care on child development. Specifically, we analyze the 

consequences of a substantial increase of full-day slots at the expense of half-day slots and hence, when holding 

the extensive margin constant. The conversion was triggered by several reforms to the German child care system. 

Using unique administrative data covering the full population of eight birth cohorts in one West German state, we 

find that more hours have a negative effect on children’s socio-emotional well-being. Subgroup analysis suggests 

that this result is driven by children from disadvantaged family backgrounds, especially those from low-education 

backgrounds, single-parent households and migrant families. On a brighter note, we find that full-day care has a 

positive effect on the school readiness of immigrant children. 
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. Introduction 

Nowadays, more children than ever attend some kind of child care

nstitution. Across all OECD countries, more than 80% of all three- to

ix-year-olds are enrolled in a child care program. 1 The intensity of child

are, however, varies considerably across countries and rarely covers a

ull working day. Even in countries that offer full coverage, child care in-

titutions mainly function on a half-day basis. In Germany, for example,

ince the early 2000s more than 90% of all children attend kindergarten

hosting three- to six-year-olds) prior to starting school, but many only

n a half-day basis. The available child care institutions thus only par-

ially facilitate parents’ or, more precisely, mothers’ participation in the

abor market. To overcome this shortcoming, the current debate turns

round the question whether to expand the operating hours of existing

hild care institutions. 2 Yet, what are the consequences for children’s

evelopment of attending a child care center on a full-day basis com-

ared to attending it on a half-day basis? The answer likely depends on

he child development dimensions under study as well as on how well
∗ Corresponding author. 

E-mail address: zierow@ifo.de (L. Zierow). 
1 All information on enrollment rates and opening hours are taken from the 

ECD Family Database ( www.oecd.org/social/family/database , accessed on 

ovember 1, 2016). 
2 For instance, in 2005, Germany mandated an expansion of the opening hours 

f child care centers in the context of its Child Care Expansion Law, the Nether- 

ands did so that same year in the context of its Child Care Act, the United 

ingdom followed suit in 2006, as did British Columbia (Canada) in 2010. 
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he child care center cares for a child compared to the alternative mode

f care during the additional hours, in our setting home care or, more

recisely, motherly care. 

We study the effects of offering full-day child care on a variety of

kills – cognitive, motor, and socio-emotional skills – for children from

arious family backgrounds. To do so, we rely on several reforms to

he German child care system that led to a conversion of half-day slots

nto full-day slots. Importantly, this conversion took place in a situation

here full coverage of half-day kindergarten was commonplace. 3 We are

hus able to study the child development effects of the intensive margin

f formal child care – a change in the amount of hours – in isolation

rom the extensive margin of formal child care – a change in the supply

f slots. 

In the early 2000s, Germany channeled substantial funding to child

are centers so that they could increase the number of slots offering full-

ay care. Importantly, they did so by converting existing half-day slots

nto full-day slots. The funding, and thus the timing, of the expansion

epended on centers’ readiness to increase their supply of full-day slots

nd their administrative capabilities. As such, there is substantial vari-

tion in the available full-day slots across centers and time. We exploit

his variation to identify the child development effects of a child care
3 Furthermore, the full-day care reforms took place before a more recent re- 

orm that granted each child turning one year old a subsidized slot in early child 

are targeted at 1-and 2-year-olds. 
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4 In addition, several studies analyze the impact of full-time maternal em- 

ployment on child development ( Brooks-Gunn et al., 2002; Hill et al., 2005; 

Waldfogel et al., 2002 ). Similar to most studies on full-day kindergarten, these 

studies address endogeneity of maternal employment by controlling for a wide 

range of observable characteristics. 
5 There is one other study that contrasts the development of primary-school- 

age children who attend after-school care with children who are taken care of 

by the mother in the afternoon hours ( Felfe and Zierow, 2014 ). While this study 

does not find any effects on average, it finds beneficial effects of after-school 

care for children from disadvantaged backgrounds. 
ystem operating mainly on a full-day basis. To abstract from underly-

ng stable differences between neighborhoods and a general time trend,

e control for a set of municipality and cohort dummies. In addition,

e control for a set of demographic and socioeconomic municipality

haracteristics entering the annual predictions of local demand for full-

ay care. The remaining source of variation are thus various barriers

o expansion, such as the lack of appropriate infrastructure, qualified

taff or administrative delays, all likely to be orthogonal to children’s

evelopment. 

While not random, the timing of the expansion is plausibly exoge-

ous. Consistent with this, the supply of full-day slots in late-expanding

enters began to increase shortly after the supply in early-expanding

enters. In addition, the average supply of full-day slots in early- and

ate-expanding centers converged over time. The timing of the expan-

ion is also unrelated to the demographic and socio-economic structure

f centers’ neighborhood as well as care center features prior to the re-

orm. The exceptions are the initially available share of full-day slots and

he share of child care staff working full-time, both criteria for funding.

he supply of full-day slots is also unrelated to region-specific trends

n care center quality as well as changes in the local demographic and

ocio-economic structure, the exception being the relative power of the

olitical parties, which we control for in our baseline specification. Fi-

ally, we are unaware of any other reform or policy change during the

eriod we analyze that may have affected centers differentially. 

Our main analysis is based on two unique data sources. First, we

se administrative records of school entrance examinations (SEE) in

chleswig–Holstein, the most northern state in Germany. Specifically,

e draw upon the 2004 to 2011 SEE and thus, the full population of

hildren born between 1997 and 2005. The SEE include pediatricians’

ssessments of children’s development, especially their overall school

eadiness, motor skills and socio-emotional maturity, at the onset of pri-

ary school. Our second source of information is register data on child

are centers providing us with information on care centers’ organization,

ull-day slots and structural quality. 

Merging the two data sources via a unique municipality identifier,

e calculate the full-day share – the share of full-day slots among all

vailable child care slots – at the municipality level. We then estimate

he effect of converting half-day slots into full-day slots (i.e. the effect

f offering more slots operating on a full-day basis while holding over-

ll supply of slots constant) on a series of child development outcomes.

n our analysis, we distinguish between the following policy-relevant

ubgroups: children of high-educated native parents, children of low-

ducated native parents, children of single native parents, and children

f immigrant parents. This distinction is based on the public policy de-

ate which frequently promotes child care as a tool to combat inequality

f opportunities. Drawing upon an additional source of data – the Fam-

lies in Germany survey – we discuss counterfactual care modes, take-up

ates as well as underlying mechanisms. 

Overall, we find that an increase in the full-day share by 20 percent-

ge points (ppt) – the magnitude of the reform under study – increases

he prevalence of socio-emotional problems by 5.4 ppt (or 0.18 standard

eviations, henceforth sd). This negative effect is most pronounced for

hildren from a low-education background, single-parent household and

igrant families. At the same time, immigrant children benefit in terms

f school readiness: after the expansion under study, immigrant children

ere on average 7.4 ppt (or 0.19 sd) more likely to be assessed ready

or primary school. 

Our study relates to a large literature on the child development ef-

ects of universal access to child care centers. Findings from these stud-

es are mixed and range from negative effects ( Baker et al., 2008; Fort

t al., 2017 ), neutral effects ( Cascio, 2009; Datta-Gupta and Simonsen,

010 ), to positive effects ( Berlinski et al., 2009; Felfe and Lalive, 2018;

elfe et al., 2015; Fitzpatrick, 2008; Gormley Jr. et al., 2008; Havnes and

ogstad, 2011; Magnuson et al., 2007; Noboa Hidalgo and Urzúa, 2012;

choenberg et al., 2018 ). The reasons for these heterogeneous effects

ikely have to do with both methodological and contextual differences,
260 
uch as the compliers (i.e., which children react to the expansion), the

ounterfactual care modes (e.g., informal paid arrangements, extended

amily members, or the mother), or the design of the child care sys-

em (e.g., in terms of opening hours, staff-child ratio, group sizes, and

eer composition). Table A.1 in the Appendix provides an overview of

he various child care systems, with a focus on the respective opening

ours, that have been studied in the literature to date. 

Extrapolating from the findings of these studies may lead to ill-

nformed conclusions regarding the effects of full-day child care if the

ffects of hours spent in child care on child development are non-linear.

tudies on the effects of the intensive margin of child care are scarce.

here is some evidence of a positive correlation between full-day child

are and child development ( Cryan et al., 1992; Gullo, 2000; Walson

nd West, 2004 ). 4 A few recent studies aim to test the causality of this

orrelation. Most of these focus on the United States, a country with sev-

ral, equally prevalent alternative care modes, such as maternal care,

enter-based care, informal paid care, and home care ( Blau and Cur-

ie, 2006 ). For example, using the Early Childhood Longitudinal Sur-

ey, Rathburn and West (2004) and DeCicca (2007) compare children

ttending kindergarten (at age five) on a half-day basis with children

ttending kindergarten on a full-day basis – controlling for initial dif-

erences between the groups. They find no significant effect of full-

ime attendance on children’s school performance. Using the same data,

annon et al. (2006) exploit differences in U.S. state regulation of hours

pent per day in kindergarten (at age five) and find short-lived posi-

ive effects on children’s school performance. Focusing on Canada, a

imilar setting as the U.S. with various alternative care modes ( Friesen

t al., 2013; Sinha, 2014 ) exploit the staggered introduction of full-day

indergarten in British Columbia to analyze the impact of attending

indergarten on a full-day basis (at age five). Their results reveal some

hort-lived negative impact of full-day kindergarten on children’s de-

elopment, in particular on parental reports of children’s behavior and

motional development. 5 

Our study makes several contributions to the literature investigating

he intensive margin of formal care. In contrast to existing studies, we

ocus on Germany, a country with mainly one counterfactual care mode,

otherly care, and thus a setting that allows for an easier interpretation

f the (underlying reasons for the) estimated effects ( Kirkeboen et al.,

014 ). Furthermore, the German setting allows to study the intensive

argin in absence of any simultaneous changes of the extensive margin

s there was full coverage with half-day slots during the time of study.

oreover, administrative data covering the universe of several school

ohorts allow us to circumvent problems of non-response and misre-

orting, issues that can plague survey data as parents may be difficult

o reach if working and justify their decision to enroll their child into

ull-day care. Finally, administrative data aggregated at the municipal-

ty level describing the universe of available child care centers allow us

o deal with possible adjustments in child care centers’ structural quality

uring times of a substantial child care reform. 

The reminder of this study is structured as follows: the next section

escribes the German child care system, the expansion of full-day care

nder study, as well as potential mechanisms. Sections 3 and 4 introduce

he data and the conceptual framework, respectively. Section 5 presents

ur main findings as well as results from the sensitivity analysis.

ection 6 concludes. 
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. Background 

re-reform Scenario. In Germany, since the early 2000s, more than 90%

f all three- to six-year-old children attend formal child care. This is the

esult of a federal mandate (§24, 1, SGB VIII) enacted in 1996 granting

very child turning three years old access to a highly subsidized half-day

lot in child care. 

The predominant form of formal child care are care centers which

re run by subsidized non-profit organizations, such as the municipal-

ty, the church, or welfare organizations. 6 Care centers have to adhere

o strict quality regulations which are given by the states and supervised

y the local youth welfare services (located at the county level). Regu-

ations concern aspects such as group size, staff-child ratios, staff qual-

fications, and operating hours. There are between two and five groups

er center, each hosting up to 20 children and being supervised by two

o three child carers on (about 60% of them hold a child care worker

egree 7 ). Care centers operate five days a week and children are all en-

olled five days a week (details on the application and enrollment pro-

edure are given below). 8 Allocation across groups is independent of

hildren’s schedule, half-day and full-day children are both in the same

roup, with the former being picked up at noon and the latter staying

uring the afternoon. Table A.3 in the Appendix describes a typical day

n a kindergarten group. 

Child care slots are heavily subsidized. Parental fees cover only 30%

f the total operating costs. The exact fee depends on family income and

he number of siblings enrolled in child care and ranges between 0 and

00 Euro/month for a half-day slot and between 0 and 420 Euro/month

plus approximately 80 Euro/month for lunch) for a full-day slot. Impor-

antly, parents are only entitled to subsidies in their municipality of res-

dence. Subsidies come from three public entities. First of all, the state

ontributes a significant amount. For example, in Schleswig–Holstein,

he state subsidy amounts to 60–70 million Euros/year, which covers ap-

roximately 15% of the total operating costs. This money is distributed

o the counties based on the number of children enrolled in care cen-

ers, the number of immigrant children among them, and the operating

ours of child care centers. Counties then contribute additional 5% to

he operating costs. Municipalities bear the largest share of operating

osts (around 40%). The remaining 40% of operating costs is paid by

rivate organizations (10%) and, as mentioned above, parents (30%). 

Prior to the reform, the majority of children was enrolled on a half-

ay basis. Given the German institutions – mothers are entitled to a

aternity leave of up to three years, for institutional standards only a

ow share of them is working after maternity leave 9 and most of them

ork on a part-time basis only – it was mainly the mother taking care

f children during the afternoon. We provide more details on the coun-

erfactual care situation below. 

xpansion of Full-Day Care. When implementing the 1996 federal man-

ate, many German states revised their child care laws by requir-

ng existing child care centers to expand their hours of operation.
6 Specifically, in West Germany in 2006, the private share was at 1% (own cal- 

ulations based on the Statistics of the Child and Youth Services in Germany ). Sub- 

idized extra-familial child minders have become increasingly important since 

he 2005 day care expansion law, described further below. For the latest co- 

ort under study, however, that is, those born between 07/2004 and 06/2005, 

his care mode was still of negligible importance: in West Germany, in 2006 

nly 1.2% of all zero- to three-year-old children were taken care off by a child 

inder. For three- to six-year-old children, this care mode was basically nonex- 

stent (in 2011: only 0.5% of all three- to six-year old children residing in West 

ermany were cared for by a child minder). 
7 In Germany, to qualify as a child care worker requires two years of theoret- 

cal training and at least two years of practice in a child care center. 
8 Slot sharing is an uncommon practice in Germany. 
9 In 2001, for instance, only 60% of all mothers with children in kindergarten 

ge were working, see Bauernschuster and Schlotter (2015) . 
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chleswig–Holstein, the state under study, did so in 1999, specifi-

ally in the Schleswig–Holstein law on child care centers (the so-called

indertagesstättengesetz or KiTaG). In 2005, the federal government

ollowed and enacted the day care expansion law (Tagesbetreuungsaus-

augesetz, §24(1), SGB VIII). These reforms led to a conversion of a ma-

or share of existing half-day slots into full-day slots. As a consequence

he number of full-day slots increased considerably between 2005 and

011, while the number of half-day slots decreased (see Fig. 1 , upper

art). The daily routine and group structure in the care centers stayed

he same, the only change being the number of children staying in the

enter during the afternoon. For these children, lunch, recreation and

ore activities were added to the daily routine (see Table A.3 in the

ppendix). 

Importantly, the overall number of slots available for three-to-

ix-year-olds stayed rather constant. Given the legal claim on a slot

n kindergarten the share of children under study attending kinder-

arten was very high: 93.2% of the first cohort under study attended

indergarten, while 97.6% of the last cohort under study did so (see

able A.2 in the Appendix). The 2005 federal mandate also envisaged

 sufficient supply of slots in early child care, i.e. care for 0-2-year-old

hildren. Yet, it was only in 2013 that every child turning one year old

as legally entitled to a slot in early care. As such, the cohorts under

tudy were still confronted with a low supply of early care, none of them

njoying a legal claim on a slot in early care and only few of them en-

olling in early care (3.4% of the cohort 2004 and 8.0% of the cohort

011, see Table A.2 in the Appendix). Thus, our setting allows us to

solate a change in the intensive margin – hours of operation – from a

hange in the extensive margin – available slots. To rule out any related

oncerns, our estimations still control for the total number of early care

lots and kindergarten slots per 100 children. 

The expansion of full-day slots was heavily subsidized by the federal

nd state governments. Funds were allocated to centers in two steps.

n the first step, the state government allocated subsidies to counties

ased on their predictions of existing demand for full-day care. These

redictions were made annually by the counties’ child and youth wel-

are services (§7, KiTaG). Key to these predictions were the number of

hildren of kindergarten age and the number of mothers working full-

ime or desiring to work full-time. In the second step, centers applied

or subsidies to the respective child and youth welfare service. Prior-

ty was given to centers with a low supply of full-day slots prior to the

eform, a large number of kindergarten-age children, and a convincing

xpansion plan. 10 Centers faced two main challenges when setting up

heir expansion plan: infrastructure and staff. Centers wanting to of-

er full-day care were required to have cooking and recreation facilities

hat complied with specific hygienic standards. These regulations lim-

ted the number of appropriate properties. Moreover, Germany lacked

ufficient child care workers, especially full-time workers (e.g., in 2002,

nly 35% of the staff in child care centers in Schleswig–Holstein worked

ull-time). As a result, some centers were immediately ready to present

 convincing expansion plan and receive subsidies, while other centers

ook considerably longer to meet the eligibility requirements. The re-

ponsible child and youth welfare services used lotteries or waiting lists

o decide about the centers they were able to fund within a calendar

ear. All centers eligible for subsidies, but nor served within the cal-

ndar year of application were short-listed for the following calendar

ear. 

Applications and particularly approval of applications happened dis-

ontinuously at the center level. For reasons of data confidentiality, data

re aggregated at the municipality level. We thus observe the average

xpansion of available slots at the municipality level – a smoothed ver-

ion of the expansion at the center level – and our identification strategy
10 This discussion is based on several interviews with the officials who were 

n charge of implementing the expansion. Administrators provided us with rich 

ersonal information on the allocation process. 
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Fig. 1. Expansion of the Number of child care slots Note: The graphs show the average absolute number of slots per municipality. Source: RDC of the Federal 

Statistical Office and Statistical Offices of the Laender, Statistics of the Child and Youth Services in Germany 1998–2011. Own calculations. 
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ests upon the municipality-specific timing when converting half-day

nto full-day slots (see Section 4 for details). 

pplication and Enrollment. Parents apply for a slot directly at the center

p to six months prior to enrollment. Slots are assigned five days a week,

ut parents decide whether to apply for a half-day slot or a full-day slot.

his choice set reflects the most common work schedules in Germany,

ull-time or part-time (working 4 h a day, 5 days a week). If there is ex-

ess demand for full-day slots, care centers prioritize two-earner house-

olds, single parents and families with migration background. 

To provide some intuition about take-up, we draw on the Families in

ermany (FiD) data, survey data on four-to-five-year-old children born

n West Germany between 2004 and 2007. 11 Table 1 shows take-up rates

or the pooled sample as well as for the subgroups of interest. They result

rom a series of OLS estimations where we regress individual enrollment

n full-day care on the locally available full-day share as well as all other

ontrol variables except the set of municipality dummies. 12 

The overall take-up rate amounts to 47.4%, i.e. on average, one of

very two full-day slots is used, a situation which likely reflects the final

tage of the expansion under study where supply met or even exceeded
11 We restrict the analysis to West Germany and thus, to 1103 children living 

n 251 counties. Table A.4 in the Appendix shows descriptive statistics of the 

hild characteristics in the FiD data and compares them with those in the SEE 

ata. 
12 The smallest regional unit in the Families in Germany survey we can identify 

re counties. We thus merge all regional characteristics including the full-day 

hare at the county level. 
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emand. In line with the priority scheme, the take-up rate is highest for

hildren from immigrant families, in particular from the low educated

nes (57.3%). Children of high-educated native parents exhibit a take-up

ate of 40.0%, children of low-educated native parents a slightly lower

ake-up rate of 36.7%. The difference by parental education likely re-

ects the fact that high-educated parents likely (want to) work both and

hus get priority when full-day slots are assigned (see Table 2 , Panel D

or supportive evidence). Children of single parents exhibit lowest take-

p, but still 32.8% react to the newly opened full-day slots. The lack of

recision for the sample of children from single parents is likely due to

he sample size of this subgroup. Overall, take-up rate are pretty com-

arable across subgroups. 

ounterfactual Situation. The main alternative care modes over the early

ears in a child’s life are the mother and formal care. This is due to the

erman institutions – a parental leave up to 36 months and highly subsi-

ized formal child care – and the still conservative societal understand-

ng of the mother being best in taking care of the child. Using the FiD

ata, we provide some numbers regarding the usage of alternative care

odes, where mothers are the default option (and thus not reported).

anel A in Table 2 shows the differences in the actual number of hours

hildren are taken care of by alternative care providers between chil-

ren enrolled on a half-day basis and a full-day basis, conditional on

he full set of controls. 13 
13 Table A.5 in the Appendix shows the mean and standard deviation of the 

arious variables of interest of the Families in Germany survey. 
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Table 1 

Take-up rate across subgroups. 

Native Native Native All Low-edu. 

Pooled high-edu. low-edu. single immigr. immigr. 

sample parents parents parents parents parents 

Full-Day share 0.474 ∗ ∗ ∗ 0.400 ∗ 0.367 ∗ ∗ 0.328 0.394 ∗ ∗ 0.573 ∗ ∗ ∗ 

(0.0761) (0.224) (0.181) (0.270) (0.163) (0.111) 

This table shows evidence from the Families in Germany -survey conducted by the DIW Berlin . The data stem from parents’ interviews, conducted between the years 

2010–2013, on 1103 children living in 251 counties in West Germany who were born between 2004 and 2007. The table shows the coefficients of regressions of 

the actual full-day care attendance on the county’s full-day share (i.e. the take-up rate). Individual and regional characteristics, and year fixed effects are included. 

Standard errors are clustered at the county level and shown in parentheses: ∗ p < 0.1, ∗ ∗ p < 0.05, ∗ ∗ ∗ p < 0.010. Source: Families in Germany . RDC of the Federal 

Statistical Office and Statistical Offices of the Laender, Statistics of the Child and Youth Services in Germany 1998–2011. INKAR. Statistik-Nord. Own calculations. 
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14 Note that each child is only once included in the data. Children who are 

assessed to be not ready for school have to undertake a special examination 

one year later. Parents may ask their child to be assessed one year earlier than 

scheduled (possible for all children turning six between July and December). 

Importantly, there is no correlation between parental decision to send their child 

earlier to school and the expansion of full-day care. Nevertheless, to circumvent 

any endogeneity problem, we have excluded these children from our analysis. 
By definition, children enrolled on a full-day basis spend more time

n a care center than children enrolled on a half-day basis. This differ-

nce varies across subgroups and ranges between 13.9 h per week (or al-

ost 3 h per day) for children from a high-educated family background

o 19 h per week (or almost 4 h per day) for children from a single

arent household. Strikingly, there are no further notable differences in

he hours children spent with other care providers – the exception be-

ng native fathers who take over some, but not significantly more child

are duties (about 3 h peer week) and extended family members in the

ase of low-educated immigrant families (about 2 h per week). Taken

ogether, our setting is a setting where care is provided by the mother

nd the care center – an important difference to previous studies focus-

ng on the US or Canada, settings of more private market oriented child

are systems. 

echanims. Substituting motherly care by formal care may affect chil-

ren in several ways. First of all, there is the direct effect of substituting

ne care mode by another – motherly care by center-based care. Care

odes may differ in the capacity to foster different dimensions of chil-

ren’s development. As mentioned before, care centers are required to

dhere to strict quality regulations and thus, variation in quality across

are centers should play a minor role (for further discussion please refer

o Section 4 ). Staff in care centers follow a strict curriculum tailored to

oster children’s cognitive and motor skills. Attending child care on a

ull-day basis may thus exert a positive effect on these skill dimensions.

Parents play a crucial role in fostering children’s socio-emotional de-

elopment. Attachment theory postulates that the separation from the

rimary caregiver – who in most cases is the mother – causes anxiety and

tress of children ( Bowlby, 1969; Mercer, 2006 ). While the attachment

heory primarily applies to children of younger ages, it may still hold

rue for slightly older ages, in particular when it comes to the marginal

ime spent with the pimary caregiver. Spending time in formal care may

ause a lot of emotional stress for children, from which they need time to

ecover. Mothers might be differently capable of offering their child the

ecessary time and emotional support, especially when only a few hours

re left after picking their child up from full-day care. Less-educated

others are likely to work in jobs that offer low pay, are unstable and

xpose workers to physical hazards and psychological stress, all factors

hich are known to correlate negatively with good parenting and child

evelopment ( Felfe and Hsin, 2012; Han, 2005; Johnson et al., 2005;

cLoyd, 1998; Raver, 2003 ). High-educated mothers, in contrast, may

e more capable to provide their children with stimulating and support-

ve care in the remaining hours after a full working day. 

In addition to the direct effect there may be indirect effects of full-

ay care on children’s development. As previously discussed, center-

ased care frees maternal time and may thus help mothers to engage

n employment. Indeed, evidence from the FiD data points to a positive

orrelation of full-day care and employment at both the extensive and

he intensive margin, in particular in the case of high-educated moth-

rs (see Panel B of Table 2 ). Mothers whose children are enrolled on a

ull-day basis earn on average 290 Euro/month (net) more than moth-

rs whose children are enrolled on a half-day basis. This likely exerts a
263 
ositive effect on children’s skill development ( Dahl and Lochner, 2012;

onzalez, 2013 ). 

Finally, mothers might adjust the type of activities undertaken with

he children. Descriptive evidence from the FiD data on the frequency

on a daily basis) of a range of child-mother interactions does not reveal

ny major adjustments (see Panel C in Table 2 ). 

. Data and descriptive statistics 

This section describes the data and provides first descriptive statistics

f our sample. 

.1. Data 

ata sources:. We rely on two administrative data sources, official

ecords from school entrance examinations ( SEE) and the statistics of the

hild and youth services ( Kinder- und Jugendhilfestatistik, KJHS ). 

The SEE form part of a series of mandatory medical screenings be-

ween birth and primary school. They are meant to promote children’s

ealth by diagnosing medical anomalies and providing necessary treat-

ent as early as possible. They are conducted by pediatricians employed

y the local health service who document children’s development in-

luding their ”readiness ” for primary school. The SEE take place in the

ear prior to entering primary school when children are on average six

ears old. For our study, we use data on SEE 2004 to 2011 and thus on

hildren born between 07/1997 and 06/2005 – a school cohort com-

rises all children who turn six between July of the previous year and

une of the school entrance year. 14 We choose these cohorts for our

nalysis as they have all equal access to early care and kindergarten

see Table A.2 ), but differential access to full-day care. While parents

nswer a series of questions regarding child and family background,

here is no question regarding the number of hours that children spend

n child care and we thus have no information on individual full-day

hild care attendance. 

The KJHS is register data on all German child care centers provided

y the principals of the care centers on an annual basis. It informs on

he number of slots available in each care center, the share of slots of-

ered on a full-day basis, as well as a series of care center structural

uality characteristics (see below). While collected at the center level,

or data confidentiality reasons this data is released at the municipality

evel only – in fact, for a group of neighboring municipalities if munici-

alities have less than three care centers. We identify 75 municipalities

n which level we merge the KJHS data with the SEE data. By that we
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Table 2 

Conditional differences between children in full-day vs. half-day care. 

Pooled High education Low education Single Low education All 

natives natives natives immigrants immigrants 

Treatment variable Full-day s.e. full-day s.e. full-day s.e. full-day s.e. full-day s.e. full-day s.e. 

Dependent variable 

Panel A: Care Modes other than maternal care (Hours per week) 

Public child care 15.81 ∗ ∗ ∗ (0.510) 13.93 ∗ ∗ ∗ (0.726) 16.57 ∗ ∗ ∗ (0.669) 19.00 ∗ ∗ ∗ (1.669) 16.17 ∗ ∗ ∗ (1.165) 15.67 ∗ ∗ ∗ (1.109) 

Father 2.448 ∗ (1.430) 4.354 (3.737) 3.355 ∗ (1.810) − 0.167 (0.148) − 0.271 (3.182) − 0.439 (3.048) 

Extended family 6 0.596 (0.453) − 0.601 (0.671) 0.754 (0.649) − 1.177 (2.039) 2.071 ∗ (1.094) 1.589 (1.441) 

Others 0.0682 (0.0881) 0.0855 (0.224) 0.152 (0.107) 0.544 (0.405) − 0.106 (0.136) − 0.0999 (0.126) 

Panel B: Maternal labour market participation 

Employment 0.186 ∗ ∗ ∗ (0.0333) 0.166 ∗ ∗ (0.0738) 0.183 ∗ ∗ ∗ (0.0437) 0.0373 (0.107) 0.162 ∗ ∗ (0.0797) 0.156 ∗ (0.0804) 

Fulltime 0.0960 ∗ ∗ ∗ (0.0277) 0.127 ∗ (0.0649) 0.0981 ∗ ∗ ∗ (0.0366) − 0.103 (0.106) 0.0653 (0.0673) 0.0328 (0.0614) 

Working hours 7.298 ∗ ∗ ∗ (1.108) 7.852 ∗ ∗ ∗ (2.562) 7.812 ∗ ∗ ∗ (1.414) 1.958 (3.390) 5.285 ∗ (2.731) 3.540 (2.791) 

Net income (Euro/month) 290.1 ∗ ∗ ∗ (77.74) 425.4 ∗ (247.4) 229.1 ∗ ∗ ∗ (64.51) − 27.91 (179.1) 338.5 ∗ ∗ (149.9) 256.8 ∗ (143.7) 

Panel C: Mother-Child activities (with 0 never/rarely and 1 often/regularly) 

Outdoor activities − 0.0361 ∗ (0.0211) − 0.0408 (0.0455) − 0.0240 (0.0259) − 0.0693 (0.0932) − 0.0776 (0.0666) − 0.0797 (0.0646) 

Indoor activities − 0.0156 (0.0152) 0.0186 (0.0341) − 0.0146 (0.0206) − 0.0160 (0.0514) − 0.0835 (0.0574) − 0.0759 (0.0515) 

Passive activities 0.0229 (0.0309) 0.113 ∗ (0.0584) 0.0141 (0.0391) 0.192 ∗ (0.0983) − 0.0951 (0.0847) − 0.108 (0.0783) 

Panel D: Reasons forusing public child care (from no (1) to absolutely (4)) 

Employment 0.631 ∗ ∗ ∗ (0.0816) 0.931 ∗ ∗ ∗ (0.193) 0.569 ∗ ∗ ∗ (0.103) 0.748 ∗ ∗ ∗ (0.268) 0.361 ∗ (0.215) 0.229 (0.198) 

Workload 0.145 ∗ ∗ (0.0589) 0.176 (0.154) 0.124 ∗ (0.0722) − 0.0200 (0.296) 0.0307 (0.182) 0.0211 (0.176) 

Further education 0.122 ∗ ∗ (0.0538) 0.191 ∗ (0.112) 0.0758 (0.0688) 0.430 ∗ ∗ ∗ (0.161) 0.0802 (0.155) 0.104 (0.141) 

Child development − 0.0783 ∗ ∗ (0.0393) − 0.0762 (0.117) − 0.0691 (0.0570) 0.0346 (0.188) − 0.208 ∗ (0.110) − 0.165 (0.101) 

Time for oneself − 0.0762 (0.0490) − 0.265 ∗ ∗ (0.117) 0.0475 (0.0610) − 0.0529 (0.157) − 0.350 ∗ ∗ ∗ (0.127) − 0.256 ∗ ∗ (0.121) 

Panel E: Satisfaction of mothers with public child care (from low (0) to high (10)) 

Satisfaction activities 0.411 ∗ ∗ (0.160) 0.635 ∗ (0.374) 0.145 (0.216) − 0.989 (0.685) 0.585 (0.389) 0.866 ∗ ∗ (0.400) 

Overall satisfation care − 0.0906 (0.133) 0.0831 (0.282) − 0.272 (0.177) − 0.0427 (0.482) 0.124 (0.315) 0.361 (0.314) 

Notes: This table shows evidence from the Families in Germany -survey conducted by the DIW Berlin . The data stem from parents’ interviews, conducted between the years 

2010–2013, on 1103 children living in 251 counties in West Germany who were born between 2004 and 2007. The table shows the differences between children enrolled 

in full-day resp. half-day care. The difference is conditional on regional controls and individual characteristics as well as state and cohort fixed effects. Standard errors are 

clustered at the county level and shown in parentheses: ∗ p < 0.1, ∗ ∗ p < 0.05, ∗ ∗ ∗ p < 0.010. Source: Families in Germany . Own calculations. 
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ombine individual-level data on child development with average char-

cteristics of the care centers available to a cohort in their municipality

f residence. 15 

Restricting our sample to children for whom we possess information

n all child development measures leaves us with a sample of 86,901

hildren belonging to eight school entrance cohorts and residing in 75

unicipalities. Below, we describe in detail our child development mea-

ures, the available measures for the full-day share, and a set of individ-

al and regional background characteristics. 

hild Development Measures:. The SEE provides us with several child

evelopment measures. The ”school readiness ” assessment is our first

utcome measure and is based on a pediatricians’ diagnoses concerning

arious developmental domains. Notwithstanding this, it does not neces-

arily correspond to the (weighted) sum of these domains as it may also

nclude pediatricians’ impressions on other not directly assessed aspects

elevant to being ready for primary school (e.g., an immigrant child’s

roficiency in German or cultural assimilation). Even if not binding, the

chool readiness diagnosis is an important piece of information in par-

nts’ decision about whether or not to enroll their child in school at the

onventional age for doing so. The ”motor skills ” diagnosis, our second

utcome, concerns the child’s coordination and motor capacities. For

xample, children are asked to stand on one leg, jump on one leg, jump

eft and right, and so forth. The ”socio-emotional maturity ” assessment

s based on pediatricians’ observations as well as on a parental ques-

ionnaire – the well-established Strengths and Difficulties Questionnaire

r SDQ ( Goodman, 1997 ) – and designed to identify emotional prob-

ems, behavioral problems, hyperactivity, peer relationships, and social

ehavior. 16 

There is a growing body of research relating such early perfor-

ance indicators to later success in the labor market. Gregg and

achin (1999, 2001) , for instance, discuss the relevance of children’s

arly cognitive abilities for their later success in the labor market.

uncan et al. (2007) show that dimensions assessed in the SEE – such as

ntellectual skills and socio-emotional maturity – are key in predicting

ater educational achievement. Additionally, motor skills are surpris-

ngly strong predictors of children’s later achievements ( Grissmer et al.,

010 ). 

reatment:. The KJHS allows us to build a measure for the full-day share

mong all child care slots available to a given cohort in a given mu-

icipality. Several points need to be mentioned. First, we do not have

nformation on the number of hours that children stay in the center, but

nly on the respective share of full-day and half-day slots. As a result,

e focus on the effect of half-day care versus full-day care and not on

he marginal effect of spending one more hour in formal care. 17 Second,

he KJHS informs on the number of slots operating on a full-day basis in

 given care center, but does not allow differentiating between full-day

lots offered to children of a specific age. As such, we need to decide at
15 We observe the municipality of residence of a child at the SEE date. As post- 

irth mobility is low in West Germany, the municipality of residence at the SEE 

ate is likely to be the same as the municipality of residence when children 

ttend center-based care for most children in our sample. 
16 There might be concern that the assessment of socio-emotional maturity 

ould be affected by subjective perceptions of the caregiver, or by non-response 

roblems. Considering that the pediatricians reassess children’s socio-emotional 

aturity and that in 93% of all cases a medical diagnosis regarding socio- 

motional maturity is available, reporting and non-response biases are not a 

ajor concern in our context. One further concern may be that pediatricians 

re subjective in their assessment (and possibly consider children’s family and 

nstitutional environment in making an assessment). This is unlikely, however, 

nd can be accounted for by the municipality fixed effects, which, given the low 

urnover of pediatricians, implicitly corresponds to a pediatrician fixed effect: 

n average, every pediatrician is assigned between five and eight municipalities. 
17 On average, half-day care means four hours of center-based care per day, 

nd full-day care means an average of seven hours of center-based care per day. 
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265 
hich age to measure the available full-day share. In our baseline spec-

fication we opt for the average across all years prior to school entrance

nd thus for the average full-day share between ages zero and six. Our

esults are robust to alternative age brackets (see Section 5.2 ). 

ontrols:. Individual characteristics – Using parental reports on child and

amily background provided by the SEE data, we consider the following

ndividual-level controls: gender, age, birth weight, number of siblings,

arental education, immigrant background, and living with a single par-

nt. 

Care center characteristics – The KJHS allows us to construct the fol-

owing series of indicators describing the formal care situation at the

unicipality level: the coverage rate among zero-to-two-year-old chil-

ren and three-to-six-year-old children, the provider (public provider

s. the church vs. other providers), as well as structural quality features

uch as group size and staff composition in terms of age, gender, peda-

ogical degree, and workload. 

Regional characteristics – Finally, we add information on municipal-

ty’s demographic and socioeconomic composition such as population

ensity, share of zero-to-six-year olds in the population, GDP per capita,

emale employment and female full-time employment, vote shares, and

ocal tax rates. These data are provided by the Federal Institute for Re-

earch on Building, Urban Affairs and Spatial Development and the statis-

ical office of Schleswig–Holstein. 

.2. Descriptive statistics 

Table 3 provides descriptive statistics for the pre-reform cohorts of

ur sample (SEE 2004 and 2005). We look separately at the full sample

nd at the different subgroups: children of high-educated native par-

nts (17.3% of the full sample), children of low-educated native parents

55.9%), children of native single parents (12.8%), and children with

 migrant background (12.1%). We also investigate immigrant children

ith low-educated parents separately as they constitute the majority of

ll immigrant children (8.4% of the full sample) and represent a more

omogeneous group. 

Panel A of Table 3 displays the mean values of the different child

evelopment measures for the pooled sample and the various subgroups.

ll measures are binary, being 1 if a child performs age-appropriate, and

 otherwise. 18 

As can be seen in Panel A of Table 3 , on average, 88.1% of chil-

ren are assessed ready for primary school. Among the children of high-

ducated native parents a much higher share is assessed to be ready

or primary school than is the case for children of low-educated native

arents (95.7% vs. 88.3%). The assessments of school readiness among

hildren of single parents (85.2%) and immigrant parents (83.2%) are

ven lower. In other words, there are large gaps between the different

ocioeconomic subgroups: 7.4 ppt when stratifying by parental educa-

ion and 4.9 ppt when stratifying by immigrant background (conditional

n parental education). 

As regards motor skills, children of high-educated native parents

gain fare best; 86% of them do not have any problems in this skill di-

ension. Among immigrant children, 84% have age-appropriate motor

kills, while only 80.5% of children of low-educated native parents and

9.1% of single parents are so assessed. Thus, we again find substantial
18 The medical diagnosis can take five forms: ”normal development, ” ”some 

roblems, but no treatment is necessary, ” ”some problems, already in treat- 

ent, ” ”problems, treatment necessary, ” or ”problems which will reduce the 

hild’s performance in school. ” Based on this diagnosis, we construct a binary 

ndicator for each of the two dimensions assessed in the SEE (motor skills and 

ocio-emotional maturity), which is equal to 1 if the child does not exhibit any 

roblem with the assessed tasks. The school readiness recommendation can take 

he following three forms: ”ready for school, ” ”school enrollment only with sup- 

ort provided by the teacher, ” or ”special needs education required. ” We also 

onstruct a binary indicator that equals 1 if the child is ready for school. 
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Table 3 

Descriptive statistics on individual skills and characteristics (for Pre-Reform Cohorts). 

Native Native Native All Low-edu. 

Pooled high-edu. low-edu. single immigr. immigr. 

sample parents parents parents parents parents 

Panel A: Skills 

School readiness(D) 0.881 0.957 0.883 0.852 0.832 0.834 

(0.324) (0.203) (0.322) (0.355) (0.374) (0.373) 

Motor skills(D) 0.817 0.860 0.805 0.791 0.840 0.839 

(0.387) (0.348) (0.396) (0.406) (0.367) (0.368) 

Socio-emotional maturity(D) 0.900 0.944 0.892 0.856 0.917 0.919 

(0.299) (0.230) (0.311) (0.352) (0.275) (0.272) 

Panel B: Characteristics 

Male (D) 0.525 0.532 0.522 0.528 0.520 0.518 

(0.499) (0.499) (0.500) (0.499) (0.500) (0.500) 

Age (in month) 74.405 74.032 74.493 74.596 74.549 74.504 

(3.713) (3.627) (3.718) (3.717) (3.723) (3.672) 

Birth weight (in gram) 3381.539 3439.026 3379.600 3329.638 3362.913 3363.725 

(599.530) (583.928) (600.228) (613.731) (584.130) (588.361) 

Nr of siblings (excl. kid) 1.203 1.142 1.122 1.004 1.574 1.586 

(1.033) (0.838) (0.979) (1.088) (1.206) (1.226) 

N 23,453 3716 14,321 3068 1970 2684 

Notes: These individual descriptives are based on the cohorts 2004 and 2005 of the school entrance examination (SEE) data, i.e. those cohorts that went to 

kindergarten before the full-day care expansion started. For Panel A, we construct a binary indicator which equals one if the child is assessed to be ready for school. 

Based on the medical diagnoses in the SEE, we construct a binary indicator for each of the two dimensions motor skills and socio-emotional maturity, which is equal 

to one if the child does not exhibit any problem in the assessed tasks. Standard deviations in parentheses. Source: Statistics of the school entrance examination 

2004–2005. Own calculations. 
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ocioeconomic disparities, but a negligible gap between native and im-

igrant children (conditional on parental education). Finally, children

f high-educated parents also feature the highest probability of having

o problems in terms of their socio-emotional maturity (94.4%). On av-

rage, children of immigrant parents do not fare much worse in this

imension (91.7%). Yet, only 89.2% of children of low-educated native

arents and 85.6% of children living in a single-parent household are as-

essed to be socio-emotionally mature, thus revealing the potential role

f the parent-child interaction for children’s socio-emotional maturity. 

Panel B in Table 3 contains demographic information about the chil-

ren under study. On average, the children are 74.4 months (6.2 years)

ld and around half of them are boys (52–53%). There are no major dif-

erences between the subgroups in terms of birth weight (ranging from

362 to 3439 g). Children of immigrant parents have on average more

iblings (1.6) than children in the other subgroups. Children of single

arents have the lowest number of siblings (1.0). 

. Empirical framework 

ffect of interest:. Our aim is to estimate the effect of expanding the

perating hours of child care centers on children’s development. For

his purpose, we estimate the following equation: 

 

𝑠 
𝑖𝑚𝑐 

= 𝛽𝐹 𝑚𝑐 + 𝛿𝑍 𝑚𝑐 + 𝜂𝑋 𝑖 + 𝜇𝑐 + 𝜓 𝑚 + 𝜖𝑖𝑚𝑐 (1)

here 𝑌 𝑠 
𝑖𝑚𝑐 

denotes skill dimension s of child i residing in municipality

 and belonging to cohort c. F mc stands for the share of full-day slots

mong all child care slots offered to cohort c in municipality m. Z mc rep-

esents the set of municipality demographic and socioeconomic features,

mong them the criteria entering the prediction of the expected full-day

hare. Specifically, we control for the respective municipality’s share of

hild care providers, the child care coverage rates for zero- to three-

ear-olds as well as for three- to six-year-olds, the population density,

he share of zero- to six-year-olds in the population, GDP per capita,

emale employment and full-time female employment, vote shares, as

ell as local tax rates. All of them are measured in the birth year of the

espective cohort. X i represents a set of individual background charac-

eristics including child’s gender, age, birth weight, number of siblings,

arental education, migration background, and living with a single par-

nt. In addition, we control for a set of cohort dummies 𝜇c which allows

s to abstract from an overall trend in child development outcomes that
266 
ay co-move with an overall trend in the share of available full-day

lots. The set of municipality dummies 𝜓 m 

allows us to get hold of any

ime-constant municipality characteristics that may correlate with the

unicipality specific expansion path of the full-day share and with the

volution of children’s development over time. Finally, 𝜖imc represents

n idiosyncratic shock. 

Given the absence of individual attendance data, we can only pro-

ide an estimate for the intention-to-treat (ITT) effect of full-day child

are attendance. This is a caveat common to many studies on the im-

act of child care on children’s development, e.g. Baker et al. (2008) ,

ascio (2009) , Felfe et al. (2015) , Fitzpatrick (2008) , Havnes and

ogstad (2011) . 

dentification:. Identification is based on the municipality-specific tim-

ng of the conversion of existing half-day slots into full-day slots as re-

uired by the reforms to the German child care system. Two questions

ay arise when relying on this identification strategy. First, is there suf-

cient variation across municipalities in the timing of the expansion of

ull-day slots? Second, is the municipality-specific timing of the expan-

ion of full-day slots indeed exogenous? 

The conversion of half-day into full-day slots happened discontin-

ously at the center level at different points in time. Due to our data

tructure we observe the average increase of the full-day share at the

unicipality level over time which likely is a smoothed version of the

ncrease at the center level. Notwithstanding this, Fig. 2 shows that there

s still substantial variation in the timing of expansion at the municipal-

ty level. Specifically, Fig. 2 displays the expansion of the full-day share

rom 1998 to 2011 for two groups of municipalities, those that expand

ull-day care early and those that do so later. Importantly, all munici-

alities adjusted their child care system at some point during the first

ecade after the first reform and early- and late-expanding municipali-

ies exhibit a similar full-day share in the medium run. 

Whether the municipality-specific expansion path is exogenous is

 challenging question. If we think along the lines of a difference-in-

ifferences analysis, the necessary assumption for identification is one

f parallel trends – in the absence of the reform, average child devel-

pment should evolve similarly in both early- and late-expanding mu-

icipalities. In other words, the timing of the expansion must not be

orrelated with any variables confounding with child development. 
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Fig. 2. Expansion of the share of full-day slots of early and late expanders. 

Notes: The share of full-day slots is expressed as municipality mean weighted 

by the number of children. The group of early expanders includes those munici- 

palities that experienced an above median growth between 1998 and 2006. The 

group of late expanders includes the other municipalities. Source: RDC of the 

Federal Statistical Office and Statistical Offices of the Laender, Statistics of the 

Child and Youth Services in Germany 1998–2011. Own calculations. 
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Table 4 

Pre-Reformdeterminants of the expansion of the full-day share. 

Expansion of the 

full-day share 

All explaining variables measured in 1998 

Full-day share − 0.983 ∗ ∗ ∗ 

(0.103) 

Coverage 0–2 years old − 0.021 

(0.020) 

Coverage 3–6 years old 0.006 

(0.006) 

Public provider 0.001 

(0.001) 

Other provider 0.001 ∗ 

(0.001) 

Children per group − 0.004 

(0.003) 

Age of staff − 0.007 

(0.005) 

Staff: male 0.001 

(0.002) 

Staff: pedagogical degree − 0.000 

(0.001) 

Staff: full-time 0.005 ∗ ∗ ∗ 

(0.001) 

Citizens per km 

2 − 0.000 

(0.000) 

Share 0-6-year-old children − 0.010 

(0.016) 

Log of GDPpc − 0.001 

(0.010) 

Employed female 0.002 

(0.004) 

Fulltime-employed female 0.001 

(0.001) 

Vote share for social democrats − 0.024 

(0.018) 

Vote share for other parties 0.024 

(0.028) 

Local business tax rate 0.203 

(0.129) 

Local tax rate on agrarian real property − 0.082 

(0.113) 

Local tax rate on other real property − 0.003 

(0.084) 

Adj. R2 0.781 

Children 86,901 

Notes: This table shows the coefficients of the OLS estimates of the expan- 

sion of the full-day share between 1998–2011 on regional characteristics in 

1998. Standard errors are clustered at the municipality level and are shown 

in parentheses: ∗ p < 0.10, ∗ ∗ p < 0.05, ∗ ∗ ∗ p < 0.010. Source: RDC of the Fed- 

eral Statistical Office and Statistical Offices of the Laender, Statistics of the 

Child and Youth Services in Germany 1998–2011/School entrance examina- 

tion 2004–2011/INKAR/Statistik-Nord. Own calculations. 
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As described in Section 2 , the decisive factor in the receipt of funding

ycenters was their readiness to convert half-day into full-day slots. As

uch, one may be concerned that municipalities in which centers were

obbying strongly enough were the first to receive fund. Municipalities’

conomic standing may also have played a role, not least because mu-

icipalities contribute substantially to the operating costs of child care

enters. Moreover, municipalities might have cut back on other social

xpenditures or increase taxes, to the extent feasible (the only margin

unicipalities can act on are corporate taxes and property taxes), so as

o finance the expansion of operating hours of care centers. Finally, de-

pite strict quality regulations, a rapid conversion into full-day slots may

ave come at the expense of quality, for example, due to an adjustment

hase when new staff was hired. 

While such scenarios are unlikely to unfold rapidly and thus are

ikely captured by the set of municipality dummies, we provide some

mpirical assessment of potential confounders of the expansion process.

able 4 sheds some light on the driving forces behind the municipality-

pecific expansion of the full-day share. Specifically, the table shows

he resulting estimates when regressing municipalities’ expansion in the

vailable full-day share on a series of municipality and care center char-

cteristics prior to the expansion under study (i.e., in 1998). In line with

he criteria for determining priority in receiving funding, the full-day

hare expansion was particularly strong in municipalities exhibiting an

nitially low share of full-day slots (i.e., those that had to catch up) and

hose with a higher share of child care staff already working on a full-

ime basis (i.e., those that had fewer constraints on the supply side).

mportantly, none of the above discussed potentially confounding mu-

icipality characteristics correlate with the municipality-specific expan-

ion path. 

A second concern relates to a co-movement of variables confound-

ng with children’s development. Table 5 addresses this issue empirically

nd provides an assessment of which variables change along with the

hare of full-day slots over time. To start with, there is no correlation

etween the share of full-day slots and the coverage of early care slots

for zero- to two-year-olds) and the coverage of kindergarten slots (for

hree- to six-year-olds). The p-value resulting from an F -test for overall

ignificance of coverage in early care and kindergarten is 0.745, pro-

iding empirical support to our claim that we can isolate the effect of

he intensive margin from the extensive one. None of the remaining

bserved municipality features correlate with the full-day share, with
267 
ne exception, the political landscape. Municipalities in which the So-

ial Democrats enjoy a relatively stronger representation than the more

onservative Christian Democrats (by 1 ppt), have a 1.8 ppt higher full-

ay share. Similarly, municipalities in which smaller parties enjoy a 1

pt stronger representation, have a 1.4 ppt higher full-day share. In sum,

he evidence presented so far mitigates the concerns on potentially con-

ounding municipality characteristics correlating with the municipality-

pecific expansion path. Nevertheless, our baseline specification con-

rols for the full set of demographic and socioeconomic municipality

eatures. We will furthermore test the robustness of the baseline re-

ults by adding municipality-specific trends capturing any unobserved

unicipality-specific developments, see Section 5.2 . 

Finally, there is no evidence in Table 5 for any adjustment in care

enters’ structural quality when expanding the share of full-day slots

with the exception of a small reduction in the share of pedagogical

taff). This is likely due to care center quality being strictly regulated

nd constituting one of the eligibility criteria for receiving funding.
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Table 5 

Correlates of theexpansion of full-day slots. 

Full-day share 

All explaining variables measured simultaneously 

Cohort 2005 (D) 0.012 

(0.008) 

Cohort 2006 (D) 0.026 ∗ 

(0.016) 

Cohort 2007 (D) 0.042 ∗ 

(0.021) 

Cohort 2008 (D) 0.081 ∗ ∗ ∗ 

(0.030) 

Cohort 2009 (D) 0.099 ∗ ∗ ∗ 

(0.031) 

Cohort 2010 (D) 0.118 ∗ ∗ ∗ 

(0.032) 

Cohort 2011 (D) 0.180 ∗ ∗ ∗ 

(0.051) 

Coverage 0–2 years old 0.003 

(0.008) 

Coverage 3–6 years old − 0.002 

(0.003) 

Public provider − 0.000 

(0.001) 

Other provider − 0.001 

(0.001) 

Children per group − 0.003 

(0.004) 

Age of staff − 0.011 

(0.007) 

Staff male 0.002 

(0.004) 

Staff: pedagogical degree − 0.002 ∗ ∗ 

(0.001) 

Staff: full-time 0.004 ∗ ∗ 

(0.002) 

Citizens per km2 − 0.000 

(0.001) 

Share 0-6-year-old children 0.021 

(0.023) 

Log of GDPpc 0.053 

(0.125) 

Employed female 0.001 

(0.004) 

Fulltime-employed female − 0.001 

(0.001) 

Vote share for social democrats 0.018 ∗ ∗ 

(0.008) 

Vote share for other parties 0.014 ∗ ∗ 

(0.007) 

Local business tax rate − 0.226 

(0.142) 

Local tax rate on agrarian real property − 0.061 

(0.095) 

Local tax rate on other real property 0.143 

(0.117) 

Municipality FE Yes 

Reference cohort 2004 

Care Coverage (p-Value) 0.745 

Provider (p-Value) 0.820 

Quality (p-Value) 0.005 

Regional (p-Value) 0.023 

Adj. R2 0.946 

Children 86,901 

Notes: This table shows the coefficients of the OLS estimates of the share of 

full-day slots on simultaneously measured center quality and regional char- 

acteristics. Regressions control further for a full set of municipality dummies 

and a constant term. Standard errors are clustered at the municipality level 

and are shown in parentheses: ∗ p < 0.10, ∗ ∗ p < 0.05, ∗ ∗ ∗ p < 0.010. Source: 

RDC of the Federal Statistical Office and Statistical Offices of the Laender, 

Statistics of the Child and Youth Services in Germany 1998–2011/School en- 

trance examination 2004–2011/INKAR/Statistik-Nord. Own calculations. 
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268 
igs. A.1 and A.2 in the Appendix provide further empirical evidence

upporting the claim that trends in care center quality were largely un-

orrelated with the timing of expansion: early and late expanding munic-

palities exhibit parallel trends in a series of structural quality measures.

eyond structural quality, process quality plays a crucial role. While it is

ard to measure, evidence based on the FiD data speaks against a corre-

ation of process quality and hours of care (see Table 2 , Panel E). If any-

hing, mothers of children enrolled on a full-day basis express a higher

atisfaction with the care center than mothers of children enrolled on

 half-day basis. Nevertheless, we can not rule out a deterioration of

rocess quality parallel to the expansion process, in particular not dur-

ng the initial adjustment phase. For instance, staff might have not been

ble to spend enough time and connect with the children when training

ewly hired staff. We address this issue in a robustness check where we

xclude the cohorts attending kindergarten right after the reform was

atified (i.e., SEE cohorts 2006–2008). 

Thus, to sum up, the only remaining threat to identification relates to

on-linear municipality-specific changes over time that are orthogonal

o the assessed municipality-specific time-varying characteristics, but

orrelate with the municipality-specific variation in the share of full-day

lots and children’s development – a scenario hard to imagine. We are

lso unaware of any further reform of the education system during the

ime under study. In any case, any reform of the education system occurs

t the state level and would thus be captured by the cohort dummies. The

iming of the expansion of the share of full-day slots is therefore likely to

e caused – conditional on the controls presented above – by exogenous

vents. Examples of such events are unplanned, non-systematic delays

n the conversion of half-day into full-day slots such as difficulties in

nding qualified staff, delays in remodelling the infrastructure or the

dministrative process. 

. Results 

.1. Baseline results 

We now present our estimates of the child development effects of

onverting half-day child care slots into full-day child care slots. Table 6

hows the results for the pooled sample and the various subgroups when

stimating Eq. (1) using OLS and clustering the standard errors at the

unicipality level. 19 

Table 6 shows first that there are no significant effects of the full-

ay share on children’s school readiness or motor skills for the pooled

ample. In contrast, there is a sizeable negative effect on the aver-

ge child’s socio-emotional maturity. Considering the expansion under

tudy, which on average led to an increase of 20 full-day slots per ex-

sting 100 child care slots, the effect corresponds to a deterioration in

hildren’s socio-emotional development by 5.4 ppt or 0.18 sd. 20 

The results stratified by children’s family background reveal the fol-

owing. First, there is substantial heterogeneity in the effects by parental

ducation. Native children from a more educated family background are

nsensitive to an increase in operating hours of child care centers, at

east in terms of the assessed skill dimensions. In contrast, native chil-

ren from a less educated family background are unaffected in terms of

chool readiness and motor skill development, but experience a substan-

ial loss in terms of their socio-emotional development: the expansion

nder study causes a deterioration in their socio-emotional skills of 5.4

pt or 0.17 sd. Similar to children from less educated backgrounds, chil-

ren growing up in a single-parent household experience a detrimental

ffect on their socio-emotional development: in their case, the expan-

ion under study leads to a deterioration of their socio-emotional skills
19 Table A.8 in the Appendix displays the full set of results. 
20 The calculation is as follows: 20 ∗ 0.268 gives the impact of increasing the 

ull-day share by 20 ppt; dividing the result (5.4ppt) by the standard deviation 

f the overall mean of the socio-emotional development indicator taken from 

able 3 being 29.9 results in 0.18. 
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Table 6 

Baseline results: effects of the share of full-day slots on child development. 

School Motor Socio-emotional 

readiness skills maturity 

Pooled sample 

Full-day share btw. Age 0 and 6 0.043 0.044 − 0.268 ∗ ∗ 

(0.065) (0.120) (0.125) 

Adj. R2 0.090 0.083 0.088 

Children 86,901 86,901 86,901 

Native high-educated parents 

Full-day share btw. Age 0 and 6 0.006 − 0.176 − 0.120 

(0.051) (0.125) (0.117) 

Adj. R2 0.037 0.087 0.073 

Children 15,056 15,056 15,056 

Native low-educated parents 

Full-day share btw. Age 0 and 6 0.033 0.044 − 0.272 ∗ ∗ 

(0.073) (0.141) (0.134) 

Adj. R2 0.088 0.088 0.091 

Children 48,546 48,546 48,546 

Native single parents 

Full-day share btw. Age 0 and 6 0.011 0.127 − 0.509 ∗ ∗ ∗ 

(0.093) (0.200) (0.128) 

Adj. R2 0.091 0.090 0.096 

Children 11,114 11,114 11,114 

All immigrant parents 

Full-day share btw. Age 0 and 6 0.197 0.152 − 0.506 ∗ ∗ 

(0.151) (0.189) (0.247) 

Adj. R2 0.111 0.070 0.081 

Children 10,523 10,523 10,523 

Low-educated immigrant parents 

Full-day share btw. Age 0 and 6 0.370 ∗ ∗ 0.208 − 0.469 

(0.173) (0.211) (0.328) 

Adj. R2 0.106 0.071 0.083 

Children 7304 7304 7304 

Municipality fixed effects Yes Yes Yes 

Cohort fixed effects Yes Yes Yes 

Individual controls Yes Yes Yes 

Regional controls Yes Yes Yes 

Quality controls No No No 

Notes: This table displays the estimates resulting from an OLS regression 

of the three respective children’s development indicators (dummies equal 

to one if there is no development problem) at school entrance on the full- 

day share measured as average across all years prior to school entrance 

and thus as average full-day share between ages zero and six. The regres- 

sions include individual characteristics, regional characteristics (measured 

at child’s birth) as well as a set of municipality and cohort dummies. The 

table shows the regression results for the pooled sample as well as for four 

mutually exclusive subgroups – native children with high educated parents, 

native children with low educated parents, native children with single par- 

ents and immigrant children with low educated parents. Additionally, we 

show the results for children of all immigrant parents. Testing whether the 

effects between subgroups are significantly different from each other reveals 

the following: the effect on socio-emotional maturity is significantly different 

for children with high and low-educated native mothers (at the 1% signifi- 

cant level), between children from two-parents and single-parent households 

(at the 5% significant level). While immigrant children do not experience 

significantly stronger effects on their socio-emotional skills than native chil- 

dren, they benefit significantly more from attending child care on a full-day 

basis in terms of school readiness (at the 1% significance level). Standard 

errors are clustered at the municipality level and are shown in parentheses: 
∗ p < 0.10, ∗ ∗ p < 0.05, ∗ ∗ ∗ p < 0.010. Source: RDC of the Federal Statisti- 

cal Office and Statistical Offices of the Laender, Statistics of the Child and 

Youth Services in Germany 1998–2011/School entrance examination 2004–

2011/INKAR/Statistik-Nord. Own Calculations. 
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Table 7 

Robustness tests. 

School Motor Socio-emotional 

readiness skills maturity 

Panel A: 

With municipality trend 

Pooled Sample 

Full-Day Share btw. Age 0 and 6 − 0.015 − 0.016 − 0.087 

(0.054) (0.091) (0.071) 
Native high-educated parents 

Full-Day Share btw. Age 0 and 6 − 0.001 − 0.026 0.011 

(0.032) (0.098) (0.084) 
Native low-educated parents 

Full-Day Share btw. Age 0 and 6 − 0.031 − 0.018 − 0.054 

(0.059) (0.096) (0.067) 
Native single parents 

Full-Day Share btw. Age 0 and 6 − 0.059 − 0.025 − 0.236 ∗ 

(0.090) (0.140) (0.127) 
All immigrant parents 

Full-Day Share btw. Age 0 and 6 0.207 ∗ 0.041 − 0.298 ∗ 

(0.121) (0.156) (0.163) 
Low-educated immigrant parents 

Full-Day Share btw. Age 0 and 6 0.188 0.131 − 0.203 

(0.134) (0.208) (0.207) 
Panel B: 

With structural quality controls 

Pooled sample 

Full-Day Share btw. Age 0 and 6 0.051 0.056 − 0.284 ∗ ∗ 

(0.059) (0.124) (0.121) 
Native high-educated parents 

Full-Day Share btw. Age 0 and 6 0.016 − 0.151 − 0.115 

(0.054) (0.133) (0.118) 
Native low-educated parents 

Full-Day Share btw. Age 0 and 6 0.033 0.052 − 0.298 ∗ ∗ 

(0.070) (0.147) (0.132) 
Native single parents 

Full-Day Share btw. Age 0–6 0.014 0.114 − 0.545 ∗ ∗ ∗ 

(0.100) (0.217) (0.144) 
All immigrant parents 

Full-Day Share btw. Age 0–6 0.190 0.157 − 0.464 ∗ ∗ ∗ 

(0.148) (0.199) (0.161) 
Low-educated immigrant parents 

Full-Day Share btw. Age 0–6 0.348 ∗ ∗ 0.234 − 0.411 ∗ 

(0.164) (0.213) (0.219) 
Panel C: 

Without Early Expansion Cohorts 

Pooled Sample 

Full-Day Share btw. Age 0–6 0.091 ∗ ∗ 0.049 − 0.333 ∗ ∗ ∗ 

(0.044) (0.098) (0.121) 
Native high-educated parents 

Full-Day Share btw. Age 0–6 0.019 − 0.169 − 0.194 

(0.064) (0.121) (0.131) 
Native low − educated parents 

Full-Day Share btw. Age 0–6 0.069 0.058 − 0.341 ∗ ∗ ∗ 

(0.065) (0.123) (0.126) 
Native single parents 

Full-Day Share btw. Age 0–6 − 0.025 − 0.039 − 0.606 ∗ ∗ ∗ 

(0.127) (0.177) (0.169) 
All immigrant parents 

Full-Day Share btw. Age 0–6 0.207 ∗ − 0.099 − 0.542 ∗ ∗ ∗ 

(0.119) (0.165) (0.170) 
Low-educated immigrant parents 

Full-Day Share btw. Age 0–6 0.332 ∗ ∗ − 0.069 − 0.602 ∗ ∗ ∗ 

(0.133) (0.181) (0.177) 

Municipality Fixed Effects Yes Yes Yes 

Cohort Fixed Effects Yes Yes Yes 

Individual Controls Yes Yes Yes 

Regional Controls Yes Yes Yes 

Notes: This table displays the estimates resulting from an OLS regression of the 

three respective children’s development indicators at school entrance on the 

full-day share. In Panel A, municipality trends are added to the baseline spec- 

ification. In Panel B, structural quality features of the care centers (groupsize, 

share of staff with a pedagogical degree, share of male staff, age of staff) are 

controlled for. In Panel C, the school entrance cohorts 2006–2008 are excluded 

to account for potential quality deteriorations during the early years of full-day 

care expansion. Standard errors are clustered at the municipality level and are 

shown in parentheses: ∗ p < 0.10, ∗ ∗ p < 0.05, ∗ ∗ ∗ p < 0.010. Source: RDC of the 

Federal Statistical Office and Statistical Offices of the Laender, Statistics of the 

Child and Youth Services in Germany 1998–2011/School entrance examination 

2004–2012/INKAR/Statistik-Nord. Own Calculations. 
y 10.2 ppt or 0.29 sd. These subgroup results point to the possibility

hat mothers are differently capable of offering their child the emotional

upport, especially when only a few hours are left after a full day in for-

al care (see our discussion in Section 2 ). 

A slightly different picture emerges for immigrant children. On av-

rage, immigrant children suffer from the expansion of full-day care in

erms of their socio-emotional development, an effect that is even more
269 
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Table 8 

Placebo regression: birth weight as outcome. 

Native Native Native All Low-Edu. 

Pooled High-Edu. Low-Edu. Single Immigr. Immigr. 

sample parents parents parents parents parents 

Full-day share 56.669 -75.653 64.607 982.310 -416.069 -96.012 

(66.872) (124.740) (98.217) (1103.303) (1514.792) (1277.002) 

N 82,046 14,391 46,464 8305 5088 6995 

Adj. R 2 0.019 0.017 0.017 0.027 0.016 0.017 

This table displays the estimates resulting from an OLS regression of the placebo outcome birth 

weight of children (measured in gram) on the full-day share. All regressions include regional 

characteristics (measured at child’s birth) as well as a set of municipality and cohort dummies. 

Standard errors are clustered at the municipality level and shown in parentheses: ∗ p < 0.1, ∗ ∗ 

p < 0.05, ∗ ∗ ∗ p < 0.010. Source: RDC of the Federal Statistical Office and Statistical Offices of 

the Laender, Statistics of the Child and Youth Services in Germany 1998–2011/School entrance 

examination 2003–2012/INKAR/Statistik-Nord. Own Calculations. 
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ronounced for them than for their native peers: the expansion under

tudy implies a deterioration of immigrant children’s socio-emotional

aturity by 10.1 ppt or 0.28 sd. On the bright side, full-day care fos-

ers their school readiness, at least for immigrant children from a less

ducated family background: the observed expansion led to an increase

n these children’s overall school readiness of 7.4 ppt or 0.19 sd. This

mprovement is substantial in light of the raw immigrant and native

hildren gap in school readiness (4.9 ppt when conditioning on parental

ducation). 

It is important to point out that the effects presented so far are ITT

ffects of full-day care attendance on child development. The ITT is an

nteresting effect especially for policy design. It resembles the overall

ffect of a reform, i.e. the effect what politicians actually can decide

n. Yet, the ITT does not allow for a straight-forward interpretation of

he treatment effect of full-day child care attendance. This difficulty is

ven more severe when it comes to interpreting differences in the reform

ffect across subgroups. There may be several reasons explaining the ob-

erved effect heterogeneity across subgroups. In addition to differences

n the actual treatment effect of attending a care center on a full-day ba-

is, children from different backgrounds may differ in their prevalence

o actually use full-day care. As shown in Section 2 , the overall take-up

ate amounts 47.4% (see Table 1 ) and take-up varies across subgroups.

evertheless, the observed variation in take-up across subgroups does

ot seem sufficiently big to fully explain the heterogeneity in effect size

cross subgroups. 

.2. Robustness 

Results from our baseline specification rest upon several assump-

ions. First and foremost, while our baseline specification considers a

eries of regional characteristics entering predictions of local demand

or full-day care (and thus measured in a child’s year of birth), it ab-

tracts from possible municipality-specific changes over time that may

orrelate with the share of available full-day slots in a municipality and

nfluence children’s development. In an augmented specification, we ex-

licitly allow for this possibility and account for municipality-specific

rends, see Panel A in Table 7 . The results exhibit the same pattern as in

he baseline with the following exception: the estimated effects on the

ocio-emotional maturity of the pooled sample of children as well as of

hildren with native low-educated parents loose size and significance.

s regards school readiness, the effect on low-educated immigrant par-

nts’ children gets smaller and insignificant, but the effect on immigrant

hildren in general is significant and about the same size as in the base-

ine regression. 

Second, our baseline specification does not include structural quality

easures of child care centers as these could change in reaction to the

onversion of half-day into full-day slots, i.e., they might be bad con-

rols. Panel B in Table 7 shows the estimates when including a series

f structural quality measures (children per group, average age of the
270 
mployed staff, share of male employees, and share of pedagogically

rained staff, all measured as average between ages zero and six of each

ohort). Overall, results are comparable to the baseline results, speak-

ng against a concession in quality or selection upon quality, at least in

tructural quality, driving our results. 

Third, we dig deeper into the role of quality and address the con-

ern of possible concessions in process quality, particularly in the ini-

ial phase of full-day expansions. To do so, we exclude the early post-

eform cohorts, i.e. cohorts enrolled in kindergarten right when the re-

orm kicked-off (SEE 2006–2008). As we can see in Panel B, Table 7 ,

esults barely alter. If anything, they get stronger when leaving out the

ohorts experiencing the early expansion stage. This speaks against a

eterioration of process quality during this period. 

Fourth, we probe the robustness of our results to alternative age

rackets when measuring the full-day share available to a specific co-

ort. On the one hand, we use the average full-day share across the ages

f one to five years, which should capture the facts that the earliest chil-

ren can start attending child care is at age 1 and that most children start

rimary school at age six. On the other hand, we use the full-day share

n the birth year of each cohort, a choice that is intended to account for

ossible endogeneity of parental demand for full-day care. Results are

obust and shown in Table A.9 in the Appendix. 

Finally, we conduct a placebo analysis with children’s birth weight, a

re-treatment outcome, as the dependent variable (obviously excluding

t from the set of controls). Results in Table 8 show that there is no

ignificant effect of the share of full-day slots on the birth weight of

hildren. 

. Conclusion 

This study investigates the consequences for children’s skill devel-

pment when converting a child care regime offering care mostly on a

alf-day basis into one offering care mostly on a full-day basis. Notably,

he setting under study is one where the counterfactual care to pub-

ic child care is care provided by the mother. In addition, the intensive

argin of formal child care is analyzed in absence of any simultaneous

hanges of the extensive margin as the supply of half-day child care slots

emained unchanged during the time of study. 

The analysis reveals that children suffer in terms of their socio-

motional development when spending more hours in child care. This

egative impact on children’s socio-emotional development is most pro-

ounced among children from disadvantaged backgrounds, such as na-

ive children with low-educated parents, children living in a single-

arent household, and children with a migration background. This find-

ng might be due to center staff being less successful in supporting the

evelopment of children’s emotional skills than mothers and mothers of

ifferent subgroups being differently successful at compensating for the

eduction of time with their child. As regards cognitive skills, the results

how that children with a migration background are better prepared for
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rimary school after attending center-based care on a full-day basis in-

tead of attending it on a half-day basis – a finding most likely explained

y center staff having a relative advantage in supporting children’s lan-

uage skill development compared to immigrant parents. 

The findings emphasize three important aspects of center-based care

nd its impact on child development. First, they highlight that the conse-

uences of center-based care on child development depend on the qual-

ty of the alternative modes of care. Second, they make clear that the

eturns to time investment in children’s skills are likely to be nonlinear

nd thus one cannot simply rely, for example, on findings from stud-

es analyzing the effects of half-day center-based care to extrapolate ex-

ected effects of full-day care on children’s skill development. Third, the

eterogeneity of effects indicates that there is no ”one fits all ” policy of

ull-day care. Formal care quality has to be adjusted to the respective

ubgroup’s needs if the policy goal is to make every child gaining from

he additional hours in child care. 
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Fig. A1. Structural features of child care during the expansion Note: The group of above-median expanders includes those municipalities that experienced an above 

median growth between 1998 and 2006. The group of below-median expanders includes the other municipalities. Source: RDC of the Federal Statistical Office and 

Statistical Offices of the Laender, Statistics of the Child and Youth Services in Germany 1998–2011. Own calculations. 
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Fig. A2. Individual characteristics and care features for children in half-day vs. full-day care. Note: The graphs contrasts individual characteristics and care features 

of children in full-day care with the situation of children in half-day care. Source: RDC of the Federal Statistical Office and Statistical Offices of the Laender, Statistics 

of the Child and Youth Services in Germany 1998–2011. Own calculations. 

273 



C
.
 F

elfe,
 L

.
 Z

iero
w
 

L
a
b
o
u
r
 E

co
n
o
m

ics
 5

5
 (2

0
1
8
)
 2

5
9
–
2
8
1
 

Table A1 

Overview – Studieson universal child care by intensity of the care system. 

Article Country Time of care Age of Identification Data 

children strategy 

in care 

Baker et al. (2008) Canada half-day or full-day 0-4 years DiD: Introduction of universal subsidies National Longitudinal Survey of Children 

for child care over 1997–2000 and Youth (NLSCY) 

Exogenous variation at the province level 

Cascio (2009) US half-day or full-day 5 years Event Study approach using variation in Four Decennial Censuses 1970 to 2000 

introduction of state fundings for public (Public Use Microdata Samples) 

kindergarten programs in 1960s and 1970s Exogenous variation at the state level 

Datta-Gupta and Simonsen (2010) Denmark full-day 3-6 years Selection on observables Danish Longitudinal Survey 

and exogenous variation of Children (DALSC) 

through waiting lists Data used at the individual level 

Berlinski et al. (2009) Argentina half-day 3-5 years DiD-like: Variation in treatment National Educational Assessment 

intensity across regions and cohorts of Operation (ONEE) 

kindergarten construction program 1993–1999 Exogenous variation at the municipality level 

Schoenberg et al. (2018) Germany half-day 3-6 years MTE based on Administrative data from school 

kindergarten expansion in late 1990s entrance examinations in Lower Saxony 

due to legal entitlement to kindergarten slot Exogenous variation at the municipality level 

Felfe and Lalive (2018) Germany half-day or full-day 0-2 years MTE based on Administrative data from school 

early child care expansion until 2013 entrance examinations in Schleswig–Holstein 

triggered reforms in 2005 and 2008 Exogenous variation at the municipality level 

Felfe et al. (2015) Spain full-day 3 years DiD: Expansion of childcare PISA 2000,2003,2006,2009 

in Spain in the early 1990s Exogenous variation at the state level 

Fitzpatrick (2008) US full-day 4 years DiD: Introduction of universal National Assessment of 

Pre-Kindergarten in Georgia Educational Progress (NAEP) 

Exogenous variation at the state level 

Fort et al. (2017) Italy no differentiation 0–2 years RDD: Exploiting Administrative data of the 

admission thresholds City of Bologna matched with 

to early day care own interviews in the field 

Data used at the individual level 

Gormley Jr. et al. (2008) US half-day or full-day 4 years RDD: Exploiting Own data collection: 3 cognitive tests 

strict age cut-off rules and surveys filled out by parents 

for enrollment Data used at the individual level 

Havnes and Mogstad (2011) Norway no differentiation 3-6 years DiD: Expansion of childcare Statistics Norway 

in Norway in 1970s Exogenous variation at the municipality level 

Magnuson et al. (2007) US no differentiation 4-5 years Selection on observables Early Childhood Longitudinal Study 

and IV: state expenditures Kindergarten Class of 1998-99 

as instrument Data used at the individual level 

Noboa Hidalgo and Urzúa (2012) Chile no differentiation 5-14 months IV and CF using variation JUNJI Longitudinal Study 

through national early childhood development and administrative data on centers 

policy increasing early day care supply Exogenous variation at the municipality level 

Source: Own literature review. 

2
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Table A2 

Legal situation regarding child care of the cohorts under study. 

School Born between Legally entitled to Legally entitled to Kindergarten Early care Full-day 

entrance kindergarten slot early care slot attendance in attendance in share 

cohort (age 3–6) (age 0–2) % of cohort % of cohort in% of all slots 

2004 07/1997-06/1998 YES NO 93.2 3.4 33.2 

2005 07/1998-06/1999 YES NO 94.6 3.6 34.8 

2006 07/1999-06/2000 YES NO 94.0 3.9 35.6 

2007 07/2000-06/2001 YES NO 95.2 4.4 39.6 

2008 07/2001-06/2002 YES NO 95.2 5.2 44.6 

2009 07/2002-06/2003 YES NO 96.3 5.9 45.8 

2010 07/2003-06/2004 YES NO 97.0 7.5 52.5 

2011 07/2004-06/2005 YES NO 97.6 8.0 54.0 

Source: Statistics of the school entrance examination 2004–2011. RDC of the Federal Statistical Office and Statistical 

Offices of the Laender, Statistics of the Child and Youth Services in Germany 1998–2011. Own calculations. 

Table A3 

Kindergartens’ daily routine in region under study. 

Who Time Daily routine Examples of activities 

Half-day and 7-9am Arrival of all children, free play Painting, reading, 

Full-day hildren Listening to music 

9am Morning circle Welcome and talking 

About plans for the day 

9.30am Breakfast 

10-12am Activities, projects Playground, walks 

Reading, singing 

Crafting, baking 

Full-day hildren 12am Lunch 

12.30-2pm Recreation Reading to children 

Listening to music, 

Quiet activities 

2pm Teatime 

2-5pm Free play Painting, crafting 

Reading, playground 

5pm Kindergarten closes 

Source: Pedagogical concepts of representative kindergartens in the region of Schleswig–

Holstein. 

Table A4 

Comparison of SEE and FiD data. 

SEE data FiD data 

Pooled Full-Day Half-day Full- vs. 

( N = 86,901) ( N = 489) ( N = 614) Half-Day 

Socio-emotional maturity(D) .833 .863 .889 -.026 

(.373) (.345) (.315) 

Age (in month) 73.798 52.877 59.349 -6.471 ∗ ∗ ∗ 

(3.874) (17.526) (16.363) 

Male (D) .524 .54 .502 .038 

(.499) (.499) (.500) 

Immigrants (D) .121 .176 .187 -.011 

(.326) (.381) (.390) 

Single parent (D) .149 .139 .073 .066 ∗ ∗ ∗ 

(.356) (.346) (.261) 

Mom’s education: high (D) .270 .333 .221 .112 ∗ ∗ ∗ 

(.440) (.472) (.416) 

Notes: Individual characteristics in column 1 are based on the full sample (2004–2011) of the 

SEE data. Column 2 and 3 display the individual characteristics for children in the Families in 

Germany -survey; the means for children in full-day care and half-day care are shown respec- 

tively. Standard deviations are shown in parenthesis. In column 4, the raw difference between 

column 2 and column 3 is calculated. ∗ p < 0.1, ∗ ∗ p < 0.05, ∗ ∗ ∗ p < 0.010. Source: School en- 

trance examination 2004–2011 and Families in Germany -Survey. Own calculations. 
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Table A5 

Descriptives: FiD data. 

Pooled High education Low education Single Low education All 

natives natives natives immigrants immigrants 

Variable Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 

Panel A: Care modes 

Hours: Father cares 13.592 21.383 16.187 22.188 12.833 20.908 .091 .64 12.055 20.79 12.627 21.648 

Hours: Extended family 4.272 6.949 3.24 5.297 4.755 7.383 5 .374 7.689 3.744 5.743 4.08 7.291 

Hours: Public child care 25.988 10.595 27.958 8.794 25.416 10.949 28.404 11.689 24.378 11.629 25.244 11.306 

Hours: Others care .403 1.372 .679 1.615 .367 1.388 .697 1 .495 .128 .837 .154 .801 

Panel B: Satisfaction of mothers with public child care 

Satisfaction activities,low(0)-high(10) 7.495 2.285 7.373 2.292 7.489 2.298 7.292 2.768 7.867 2.16 7.684 2.229 

Overall Satisfaction Care,low(0)-high(10) 8.117 1.858 8.004 1.882 8.05 1.9 7.561 2.036 8.568 1.611 8.477 1.645 

Panel C: Reasons for Using Public Child Care 

Care because of employment,no(1)-absolutely(4) 2.354 1.219 2.708 1.267 2.255 1.18 2.674 1.241 2.113 1.168 2.19 1.189 

Care because of workload,no(1)-absolutely(4) 1.579 .886 1.702 1.012 1.5 09 .817 1.713 1.001 1.657 .927 1.642 .902 

Care because of studies,no(1)-absolutely(4) 1.314 .729 1.308 .79 1.279 .668 1.315 .755 1.426 .795 1.44 .82 

Care because of pos.impact,no(1)-absolutely(4) 3.412 .685 3.189 .777 3. 45 .651 3.417 .691 3.61 .568 3.596 .575 

Care because of time for me,no(1)-absolutely(4) 1.366 .679 1.408 .735 1 .311 .612 1.355 .67 1.486 .791 1.491 .787 

Panel D: Activities of Mother and Child 

Outdoor Activities .89 .313 .874 .332 .894 .308 .798 .404 .909 .289 .9 .3 

Indoor Activities .944 .23 .95 .218 .944 .231 .929 .258 .927 .261 .935 .247 

Passive Activities .737 .44 .672 .47 .764 .425 .737 .442 .738 .441 .736 0.442 

Panel E: Maternal labour market participation 

Mother works .627 .484 .737 .441 .633 .482 .697 .462 .43 9 .498 .463 .5 

Actual working hours of mother 16.046 16.472 21.753 17.248 14. 989 15.565 18.24 15.144 11.021 15.804 11.93 16.374 

Net income of mother 755.517 1101.606 1417.313 1634.211 562.76 708.337 743.232 727.147 447.177 867.708 499.92 903.559 

Fulltime-Employed .18 .384 .288 .454 .147 .355 .194 .397 .129 .336 .14 .348 

Notes: Standard deviations are shown in parentheses. Source: Families in Germany (FiD). Own Calculations. 
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Table A6 

Descriptivestatistics on child care and regional characteristics. 

Mean 

(SD) 

Panel A: Child care intensity and quality between Age 0 and 6 

Full-Day share .366 

(.196) 

Children per group 19.432 

(2.365) 

Age of staff (years) 39.243 

(2.103) 

Staff male (in %) 4.632 

(3.155) 

Staff: pedagogical degree (in %) 62.302 

(8.394) 

Panel B: Child care structure at birth 

Coverage 0–2 years old 4.283 

(2.319) 

Coverage 3–6 years old 81.681 

(6.573) 

Public provider (in %) 20.804 

(16.082) 

Church provider (in %) 42.141 

(18.515) 

Other provider (in %) 37.055 

(17.864) 

Panel C: Regional characteristics at birth 

Citizens per km 

2 1001.4 

(694.934) 

Share 0–6-year-old children (in %) 5.833 

(.813) 

Log of GDPpc 3.201 

(.222) 

Employed female (in %) 44.26 

(2.648) 

Fulltime-employed female (in % of total working) 64.216 

(5.306) 

Vote share for CDU and FDP in % 41.946 

(4.21) 

Vote share for social democrats in % 44.814 

(3.521) 

Vote share for other parties in % 13.24 

(2.864) 

Local business tax rate 3.597 

(.492) 

Local tax rate on agrarian real property 3.147 

(.458) 

Local tax rate on other real property 3.543 

(.813) 

Notes: Panel A provides descriptive statistics on our treatment variable, the full-day share, as well as on child care center quality characteristics used as control 

variables in an augmented specification. These variables are measured as average across all years prior to a child’s school entrance (i.e. as average between ages 

zero and six). Panel B provides descriptive statistics on structural characteristics of child care centers which we use as control variables in all specifications. 

These variables are measured at child’s birth. Panel C shows regional characteristics measured at child’s birth that we include in all specifications. Standard 

deviations in parentheses. Source: RDC of the Federal Statistical Office and Statistical Offices of the Laender, Statistics of the Child and Youth Services in Germany 

1998–2011/INKAR/Statistik-Nord. Own calculations. 
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Table A7 

Descriptive statistics on care centers and regional characteristics by subgroups. 

Native Native Native All Low-edu. 

Pooled high-edu. low-edu. single immigr. immigr. 

sample parents parents parents parents parents 

Panel A: Childcare intensity and quality between Age 0 and 6 

Full-Day share .366 .383 .344 .409 .44 .433 

(.196) (.188) (.196) (.19) (.174) (.168) 

Children per group 19.432 19.12 19.657 19.293 19.007 19.115 

(2.365) (2.202) (2.588) (2.234) (1.804) (1.884) 

Age of staff years) 39.243 39.148 39.174 39.034 39.022 38.959 

(2.103) (2.095) (2.107) (2.042) (2.012) (1.983) 

Staff male in %) 4.632 4.867 4.451 5.259 5.53 5.397 

(3.155) (3.238) (3.144) (3.218) (3.166) (3.088) 

Staff: pedagogical degree (in %) 62.302 62.969 62.185 61.708 62.156 62.277 

(8.394) (8.528) (8.774) (7.932) (7.297) (7.266) 

Panel B: Childcare structure at birth 

Coverage 0–2 years old 4.283 4.487 4.002 4.472 4.794 4.67 

(2.319) (2.284) (2.244) (2.435) (2.501) (2.453) 

Coverage 3–6 years old 81.681 81.955 81.208 82.412 83.666 83.226 

(6.573) (6.389) (6.464) (6.997) (6.511) (6.554) 

Public provider (in %) 20.804 20.029 20.489 21.583 20.852 20.783 

(16.082) (16.14) (16.639) (14.616) (13.718) (13.783) 

Church provider (in %) 42.141 41.224 43.411 39.586 38.856 39.669 

(18.515) (18.987) (18.997) (16.979) (16.038) (15.949) 

Other provider (in %) 37.055 38.746 36.1 38.83 40.292 39.548 

(17.864) (17.522) (18.481) (16.762) (15.868) (16.109) 

Panel C: Regionalcharacteristics at birth 

Citizens per km 

2 1001.4 1007.418 939.945 1161.265 1352.407 1346.664 

(694.934) (707.809) (701.961) (676.877) (616.021) (609.986) 

Share 0-6-year-old children (in %) 5.833 5.807 5.919 5.714 5.663 5.709 

(.813) (.825) (.852) (.747) (.701) (.718) 

Log of GDPpc 3.201 3.195 3.179 3.241 3.268 3.257 

(.222) (.226) (.222) (.232) (.226) (.225) 

Employed female (in %) 44.26 44.554 44.338 44.313 44.497 44.634 

(2.648) (2.583) (2.722) (2.569) (2.598) (2.605) 

Fulltime-Employed female (in % of total working) 64.216 64.309 64.266 64.3 64.111 64.134 

(5.306) (5.354) (5.734) (4.553) (3.663) (3.607) 

Vote share for CDU and FDP in % 41.946 42.118 42.228 40.979 40.765 40.842 

(4.21) (4.191) (4.065) (4.408) (4.44) (4.334) 

Vote share for social democrats in % 44.814 44.434 44.845 45.445 45.153 45.262 

(3.521) (3.396) (3.391) (3.485) (3.711) (3.666) 

Vote share for other parties in % 13.24 13.447 12.927 13.576 14.081 13.896 

(2.864) (2.888) (2.802) (3.093) (3.15) (3.084) 

Local business tax rate 3.597 3.568 3.548 3.693 3.729 3.72 

(.492) (.503) (.478) (.487) (.467) (.463) 

Local tax rate on agrarian real property 3.147 3.095 3.109 3.233 3.298 3.295 

(.458) (.464) (.46) (.438) (.41) (.407) 

Local tax rate on other real property 3.543 3.489 3.46 3.707 3.784 3.768 

(.813) (.823) (.795) (.802) (.761) (.756) 

N 86,901 15,056 48,546 11,114 10,523 7304 

Notes: The table shows the descriptive statistics for the pooled sample as well as for four mutually exclusive subgroups –

native children with high educated parents, native children with low educated parents, native children with single parents 

and immigrant children with low educated parents. Additionally, we show the results for children of all immigrant parents. 

Panel A provides descriptive statistics on our treatment variable, the full-day share, as well as on child care center quality 

characteristics used as control variables in an augmented specification. These variables are measured as average across all 

years prior to a child’s school entrance (i.e. as average between ages zero and six). Panel B provides descriptive statistics 

on structural characteristics of child care centers which we use as control variables in all specifications. These variables are 

measured at child’s birth. Panel C shows regional characteristics measured at child’s birth that we include in all specifica- 

tions. Standard deviations in parentheses. Source: RDC of the Federal Statistical Office and Statistical Offices of the Laender, 

Statistics of the Child and Youth Services in Germany 1998–2011/INKAR/Statistik-Nord. Own calculations. 
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Table A8 

Pooled sample results: coefficients of main controls. 

School Motor Socio-emotional 

readiness skills skills 

Full-Day share btw. Age 0 and 6 0.043 0.044 − 0.268 ∗ ∗ 

(0.065) (0.120) (0.125) 

Age (in month) 0.012 ∗ ∗ ∗ 0.010 ∗ ∗ ∗ 0.006 ∗ ∗ ∗ 

(0.001) (0.001) (0.001) 

Male (D) − 0.081 ∗ ∗ ∗ − 0.158 ∗ ∗ ∗ − 0.093 ∗ ∗ ∗ 

(0.005) (0.008) (0.010) 

Birth weight (in gram) 0.000 ∗ ∗ ∗ 0.000 ∗ ∗ ∗ 0.000 ∗ ∗ ∗ 

(0.000) (0.000) (0.000) 

Mom’s education: basic − 0.054 ∗ ∗ ∗ − 0.045 ∗ ∗ ∗ − 0.040 ∗ ∗ ∗ 

(0.005) (0.005) (0.007) 

Single parent − 0.041 ∗ ∗ ∗ − 0.035 ∗ ∗ ∗ − 0.060 ∗ ∗ ∗ 

(0.003) (0.005) (0.006) 

Nr of siblings (excl. kid) − 0.023 ∗ ∗ ∗ − 0.006 ∗ ∗ ∗ − 0.005 ∗ ∗ 

(0.003) (0.001) (0.002) 

Both parents migrants − 0.036 ∗ ∗ 0.031 ∗ ∗ ∗ 0.047 ∗ ∗ ∗ 

(0.016) (0.006) (0.006) 

Coverage 0–2 years old at Birth − 0.009 ∗ ∗ 0.003 − 0.005 

(0.004) (0.008) (0.007) 

Coverage 3–6 years old at Birth 0.000 0.006 0.001 

(0.001) (0.004) (0.003) 

Public provider at Birth(in %) − 0.001 0.000 0.000 

(0.001) (0.001) (0.001) 

Other provider at Birth(in %) 0.001 0.001 0.000 

(0.000) (0.001) (0.001) 

Citizens per km 

2 at Birth − 0.002 ∗ 0.002 ∗ ∗ − 0.003 ∗ ∗ 

(0.001) (0.001) (0.001) 

Employed female at Birth (in %) − 0.000 − 0.001 0.005 

(0.002) (0.004) (0.003) 

Fulltime-employed female at Birth (in % of total working) − 0.001 − 0.001 0.001 

(0.001) (0.001) (0.001) 

Share 0-6-y-old children at Birth(in %) 0.007 − 0.003 0.052 ∗ ∗ ∗ 

(0.009) (0.019) (0.016) 

Vote share for CDU and FDP in % at birth -0.018 ∗ ∗ ∗ − 0.012 0.010 

(0.006) (0.009) (0.012) 

Vote share for other parties in % at birth − 0.017 ∗ ∗ ∗ − 0.011 ∗ ∗ − 0.004 

(0.004) (0.006) (0.007) 

Log of GDPpc at Birth − 0.106 − 0.379 ∗ ∗ ∗ − 0.103 

(0.087) (0.122) (0.144) 

Local business tax rate at Birth 0.064 − 0.072 − 0.247 ∗ ∗ 

(0.049) (0.085) (0.097) 

Local tax rate on agrarian real property at Birth − 0.055 ∗ − 0.012 0.040 

(0.032) (0.042) (0.058) 

Local tax rate on other real property at Birth 0.041 0.097 ∗ ∗ − 0.050 

(0.036) (0.044) (0.056) 

Adj. R2 0.090 0.083 0.088 

Children 86,901 86,901 86,901 

This table displays the estimates resulting from an OLS regression of the three respective children’s 

development indicators (dummies equal to one if there is no development problem) at school en- 

trance on the full-day share measured as average across all years prior to school entrance and thus 

as average full-day share between ages zero and six. All regressions include a set of municipality 

and cohort dummies. ∗ p < 0.1, ∗ ∗ p < 0.05, ∗ ∗ ∗ p < 0.010. Source: RDC of the Federal Statistical 

Office and Statistical Offices of the Laender, Statistics of the Child and Youth Services in Germany 

1998–2011/School entrance examination 2004–2011/INKAR/Statistik-Nord. Own Calculations. 
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Table A9 

Alternative age brackets. 

School Motor Socio-emotional 

readiness skills maturity 

Panel A: 

Full-Day share btw. Age 1 and 5 

Pooled sample 

Full-Day share btw. Age 1 and 5 0.135 ∗ ∗ ∗ 0.054 − 0.202 ∗ 

(0.049) (0.113) (0.113) 

Native high-educated parents 

Full-Day share btw. Age 1 and 5 0.008 − 0.176 ∗ − 0.111 

(0.036) (0.095) (0.090) 

Native low-educated parents 

Full-Day share btw. Age 1 and 5 0.131 ∗ ∗ 0.099 − 0.228 ∗ 

(0.051) (0.133) (0.116) 

Native single parents 

Full-Day share btw. Age 1 and 5 0.134 ∗ ∗ 0.071 − 0.385 ∗ ∗ 

(0.060) (0.180) (0.149) 

All immigrant parents 

Full-Day share btw. Age 1 and 5 0.196 0.088 − 0.318 ∗ 

(0.130) (0.144) (0.166) 

Low-educated immigrant parents 

Full-Day share btw. Age 1 and 5 0.253 ∗ 0.071 − 0.234 

(0.142) (0.166) (0.192) 

Panel B: 

Full-Dayshare at birth 

Pooled sample 

Full-Day share at age 0 0.078 ∗ 0.048 − 0.251 ∗ ∗ ∗ 

(0.041) (0.068) (0.081) 

Native high-educated parents 

Full-Day share at age 0 0.030 0.025 − 0.152 ∗ ∗ 

(0.035) (0.085) (0.073) 

Native low-educated parents 

Full-Day share at age 0 0.045 0.019 − 0.272 ∗ ∗ ∗ 

(0.047) (0.076) (0.087) 

Native single parents 

Full-Day share at age 0 0.052 0.152 − 0.408 ∗ ∗ ∗ 

(0.075) (0.126) (0.117) 

All immigrant parents 

Full-Day share at age 0 0.319 ∗ ∗ ∗ 0.123 − 0.341 ∗ ∗ ∗ 

(0.089) (0.084) (0.106) 

Low-educated immigrant parents 

Full-Day share at age 0 0.341 ∗ ∗ 0.108 − 0.270 ∗ ∗ 

(0.136) (0.118) (0.110) 

Municipality fixed effects Yes Yes Yes 

Cohort fixed effects Yes Yes Yes 

Individual controls Yes Yes Yes 

Regional controls Yes Yes Yes 

Notes: This table displays the estimates resulting from an OLS regression of 

the three respective children’s development indicators (dummies equal to one 

if there is no development problem) at school entrance on the full-day share. 

Panel A shows regressions that use the full-day share measured as average 

between ages one and five of a child. Panel B shows regressions that use the 

full-day share measured as at child’s birth. All regressions include regional 

characteristics (measured at child’s birth) as well as a set of municipality 

and cohort dummies. The table shows the regression results for the pooled 

sample as well as for four mutually exclusive subgroups – native children 

with high educated parents, native children with low educated parents, na- 

tive children with single parents and immigrant children with low educated 

parents. Additionally, we show the results for children of all immigrant par- 

ents. Standard errors are clustered at the municipality level and are shown 

in parentheses: ∗ p < 0.10, ∗ ∗ p < 0.05, ∗ ∗ ∗ p < 0.010. Source: RDC of the Fed- 

eral Statistical Office and Statistical Offices of the Laender, Statistics of the 

Child and Youth Services in Germany 1998–2011/School entrance examination 

2003–2012/INKAR/Statistik-Nord. Own Calculations. 
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