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Heterogeneous effects of after-school care on child

development

Laura Schmitz†

DIW Berlin, BSE & FU Berlin

Abstract

It is often argued that institutionalized after-school care (ASC) can benefit children lacking
adequate homework support at home and, hence, foster equality of opportunity. How-
ever, despite considerable policy interest, it is unclear whether these afternoon programs
are beneficial for child development and if selection into them is efficient, i.e., whether
students benefiting most from the programs choose to attend. In this paper, I examine
the effects of ASC on elementary school children’s schooling outcomes and non-cognitive
skill development. Using a marginal treatment effect framework and regional and tem-
poral variation caused by an extensive reform in Germany, I instrument after-school care
attendance with the change in the distance to the next school offering ASC within one
district. My findings suggest that children from lower socioeconomic backgrounds, who
more often select into treatment, have higher ASC premiums. Treatment effects on the
treated’s non-cognitive skills are more sizable than those on the untreated, suggesting
that selection into ASC is positive and efficient. Overall, a universal voluntary offer of
ASC will likely help reduce educational inequalities.
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1 Introduction

After-school care (ASC) programs are a central element in the attempts of many OECD

countries to meet the increased demand for institutionalized child care while simultane-

ously fostering children’s cognitive and social development (OECD, 2017). A particular

hope of ASC lies in its potential equalizing effect: Children with low socioeconomic sta-

tus (SES) tend to experience lower-quality homework support at home (e.g. Buckingham

et al., 2013, van Bergen et al., 2017) and hence are likely to benefit the most from spend-

ing additional time in school and afternoon care (e.g., Blau and Currie, 2006, Angrist

et al., 2010, Levine and Zimmerman, 2010 Plantenga and Remery, 2015). Following these

considerations, the German government heavily subsidized the expansion of ASC in ele-

mentary schools after 2003 (BMBF, 2009). Despite immense policy interest, evidence on

the causal effects of universal afternoon programs on elementary school children is scarce.

This paper studies the heterogeneous effects of ASC on elementary school child devel-

opment. My main interest is to understand how the selection into afternoon programs

relates to the treatment effect and whether a universal offer of ASC reaches the right

children. I use a unique combination of self-collected school-level data from six Western

German Federal States between 2003 and 2018 with student-level data from the German

Socio-Economic Panel (SOEP). By analyzing effects on grades in math and German, the

Strengths and Difficulties Score (SDQ), prosocial behavior, and the Big Five personality

traits, I cover key aspects of cognitive and non-cognitive development.

I employ a Marginal Treatment Effects (MTE) framework (Björklund and Moffitt, 1987;

Heckman and Vytlacil, 1999; Heckman and Vytlacil, 2005; Heckman, Urzua, et al., 2006),

which is uniquely suitable for evaluating a policy not only in its efficacy and equity but

also in the efficiency of the selection mechanism at play —especially in the presence of

unobserved self-selection (e.g. Carneiro et al., 2011; Cornelissen et al., 2018; Felfe and

Lalive, 2018). So far, this method has been applied to early and pre-school daycare (Felfe

and Lalive, 2018, Cornelissen et al., 2018) and higher education (e.g., Carneiro et al.,
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2011, Redmond, 2014, Kaufmann, 2014, Carneiro et al., 2017, Kamhöfer et al., 2019)

but not to elementary school children, leaving an ”age gap” in our understanding of how

selection into educational offers relate to treatment effects.

I make use of arguably exogenous variation in available ASC slots caused by a large re-

form in Germany that led to an increase in the proportion of primary school children in

Germany participating in afternoon care activities at school from roughly ten to close

to 70 percent since 2003 (KMK, 2021). Since elementary school children in Germany

usually attend their local catchment area school, it is unlikely that they sort into schools

based on whether or not they offer ASC. The afternoon care at school consists mostly of

homework support and supervised recreational activities; it does not include an increase

in instruction time.1 While elementary school itself is compulsory in Germany, ASC in

most cases is organized as non-integrated daycare, where participation is voluntary.2 The

country-wide reform was staggered across the federal states and generated regional and

time variation in the availability of publicly available ASC slots, hence creating a promis-

ing institutional setting for estimating MTEs. The combination of the SOEP and the

administrative school-level data allows me to both observe yearly individual ASC atten-

dance and retrieve the distance to the nearest ASC from the students’ home. Controlling

for survey year and district fixed effects, the change in the distance over time within the

same district builds the continuous instrument needed to estimate MTEs.

My study design offers several advantages: First, I use variation in the instrument not only

cross-sectionally but using panel data over 16 years. Hence, I use variation in the access

to ASC across time and space, which allows me to control for time-constant unobserved

district characteristics. In addition, using survey data representative of more than 70

1In some cases, in the integrated ASC type, instruction time is shifted from the morning to the
afternoon. However, this shift does not lead to an increase in the absolute instruction time.

2There are different organizational types ranging from compulsory to voluntary programs, with the
latter being the most prominent kind. In my sample, 75 percent of ASC programs are non-integrated, 19
percent are partly integrated (participation being mandatory on some days of the week), and six percent
are integrated (participation is compulsory on all days).
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percent of the German elementary school-age population3 rather than focusing on a narrow

geographical area, my results likely have strong external validity and are informative for

educational policies in Germany and beyond. Finally, I observe a variety of outcome and

control variables, allowing me to draw a comprehensive picture of the effects of afternoon

programs on child development. On a negative note, the relatively small sample size limits

the precision of my estimates.

I find substantial heterogeneity in returns to ASC with respect to both observed and

unobserved characteristics. Low-SES children4 are more likely to attend ASC and expe-

rience higher returns in terms of (non-)cognitive development, which points to a positive

selection based on observed characteristics. The selection of unobserved characteristics re-

inforces this finding since children with lower resistance to attending ASC are more likely

to benefit from afternoon care. For most of my outcomes in the area of non-cognitive

skills, the MTE curve indicates a higher treatment effect for treated individuals than

for non-treated. For these outcomes, the average treatment effect (ATE) is either not

statistically different from zero or negative, whereas the average treatment effect on the

treated (ATT) is positive in all outcomes and statistically significant for prosociality, the

SDQ, openness, extroversion and emotional stability. Hence, while ASC does not benefit

everyone, it seems to have beneficial effects on those who select into them, especially in

terms of outcomes that broadly categorize as social skills.

My paper contributes to different strands of the literature. First, it adds to our under-

standing of the effects of afternoon supervision of school-age children (e.g. Aizer, 2004,

Blau and Currie, 2006, Felfe and Zierow, 2014, Seidlitz and Zierow, 2020). Most lit-

erature in this area focuses either on targeted programs (Blau and Currie, 2006) or on

3I cover the six Western German federal states of North Rhine-Westphalia, Baden-Wuerttemberg,
Bavaria, Hesse, Rhineland Palatinate and Lower Saxony, which together make up 73.8 percent of the
German population. Therefore, the 4,002 students in my SOEP sample are roughly representative of 73
percent of the German population of elementary school children

4Specifically, I find that children of social transfer receiving and single-parent households more often
select into ASC. Since all of these characteristics correlate with lower SES, I broadly characterize selection
into ASC this way.
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non-specified adult supervision (Aizer, 2004). To my knowledge, Felfe and Zierow (2014)

and Seidlitz and Zierow (2020) are the only two economic studies evaluating the impact

of universal after-school center-based care on children,5 also using variation caused by the

German reform. Their results are inconclusive regarding the global and heterogeneous

effects of ASC.6 I add to these findings by revealing important heterogeneity patterns

with highly relevant policy implications.

Second, my study adds to our knowledge on personality and non-cognitive skill (NCS) for-

mation (see, e.g., Heckman, Stixrud, et al., 2006, Brunello and Schlotter, 2011, Fletcher,

2013, Kautz et al., 2014, Deming, 2017) pointing to childhood as the most critical in-

vestment period for developing socio-emotional skills (e.g. Cunha and Heckman, 2007,

Kautz et al., 2014 Kosse et al., 2020). In early ages, the effects of policy interventions can

vary substantially depending on the policy design. While (good quality) daycare is gener-

ally believed to be beneficial for non-cognitive development (e.g. Heckman et al., 2013),

there is no linear or unconditional positive link. The effects of different policy designs

and care intensities on NCS are better researched for early daycare than for school-age

daycare.7 I add to this literature by examining the effects of full-time care during the

first years of compulsory schooling on the formation of personality (the Big Five), social

skills (prosocial behavior), and socio-emotional development (the SDQ).

5So far, economic studies focus mainly on the effects of the expansion of ASC in Germany on ma-
ternal labor supply, e.g. Gambaro et al. (2019), Dehos and Paul (2021), Nemitz (2015)). A number
of studies evaluate the reform in terms of their non-causal effects on students, e.g. the StEG study on
the development of all-day schools (StEG Konsortium, 2016), Lossen et al. (2016) and Sauerwein et al.
(2019)).

6Felfe and Zierow (2014), using a value-added approach, find no significant effects on average but
positive effects on children of less-educated mothers and low-income families in terms of their socio-
emotional development. In contrast, Seidlitz and Zierow (2020), employing an IV approach with treatment
defined on the school level, find a positive overall effect on language and math skills as well as on the
probability of being recommended for the academic track —but no evidence for an equalizing effect of
ASC.

7For example, full-day care at a daycare center in comparison to half-day care can have detrimental
effects on children’s socio-emotional well-being, with this result being driven by children from disadvan-
taged families (Felfe and Zierow, 2018). Baker et al. (2019) find negative long term effects of universal
childcare attendance on non-cognitive child outcomes such as self-reported health and life satisfaction
among teens in Quebec, with the negative effects presumably being driven by quality issues (Currie and
Almond, 2011). Early entry into childcare seems to exhibit no effects in the short term (Kuehnle and
Oberfichtner, 2020) but is shown to increase extroversion in adolescence (Bach et al., 2019).
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Finally, I add to our understanding of how selection into educational offers relate to treat-

ment effects at different educational stages. I contribute to the growing body of literature

employing MTEs to identify policy-relevant treatment effect heterogeneity in educational

interventions. The MTE literature on educational interventions counts notable contribu-

tions for both very young children and for young adults, revealing a puzzle on selection

patterns into voluntary educational offers: On the one hand, Cornelissen et al. (2018)

and Felfe and Lalive (2018), looking at early daycare at the age of three to six and below

three, respectively, find that children from disadvantaged backgrounds are less likely to

attend but have larger positive treatment effects in terms of school readiness (Cornelissen

et al., 2018) and socio-emotional skills (Felfe and Lalive, 2018) —with this pattern of

reverse selection being reinforced by selection on unobserved characteristics.8 In contrast,

MTEs estimated for non-compulsory higher education (ages 16 and older) suggest a pos-

itive selection pattern —implying that individuals with a higher gain from treatment are

more likely to attend and have larger gains from treatment (e.g. Carneiro et al. (2011),

Redmond (2014), Kaufmann (2014), Kamhöfer et al. (2019), Westphal et al. (2020) for

tertiary education, and Carneiro et al. (2017) for higher secondary education).9 These

contrasting findings raise the question of when the negative selection observed for early

daycare turns into the positive selection found for higher education. This paper helps to

fill this research gap by estimating MTEs for the expansion of ASC in German elementary

schools.

The elementary school years are a particularly relevant period for several reasons: The

effectiveness of (high quality) early childhood and elementary school interventions on

improving later-life outcomes is well documented (e.g. Cunha and Heckman, 2007, Kautz

et al., 2014). It is also shown that elementary school is a particularly sensitive period

8The two papers, however, come to different conclusions regarding the effects of child care on motor
skills: while Cornelissen et al. (2018) find no statistically significant heterogeneity pattern with respect
to this outcome, Felfe and Lalive (2018) finds a positive selection pattern here, i.e. children who more
readily select into child care benefit more. This divergence could stem from the differences in the observed
age groups and/or regional differences.

9Nybom (2017) also finds significant self-selection into college but primarily on observed characteris-
tics.
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for the development of motivations, beliefs, and behaviors (e.g. Kosse et al., 2020).

Furthermore, besides marking the beginning of a child’s school career, performance during

this period builds the basis for tracking into different secondary school types after fourth

grade in Germany —hence determining a child’s educational and professional trajectory

in important ways (e.g. Dustmann, 2004, Dustmann et al., 2017). Thus, the students at

the center of my study are in a critical and highly malleable phase of their development.

My findings have two important policy implications: First, spending more time in school

does indeed seem to benefit low-SES students and, hence, the universal offer of ASC slots

can serve as a tool to increase equality of opportunity. Second, with different organiza-

tional types of ASC currently co-existing in Germany and beyond, these results make a

strong case for organizing ASC in a non-integrated way, i.e. offering afternoon slots on a

voluntary basis instead of making participation mandatory for all pupils. However, the

current dynamic in Germany —primarily low-SES students taking up these offers —bears

the risk of increased segregation, where afternoon programs might become increasingly

less attractive for high-SES students. Hence, investments in the quality of ASC pro-

grams should ensure that they become more attractive for children from different SES

backgrounds.

The remainder of this paper is structured as follows. In the next section, I present the

institutional setting and characterize the underlying mechanisms. In section 4, I present

the research design. Section 5 is dedicated to describing the data and assessing the validity

of my instrument. Next, I present and discuss my results. Section 6 concludes.

2 Institutional background and mechanisms

2.1 Elementary schools in Germany and the IZBB reform

Since education policy in Germany is decentralized and regulated by the federal states,

some aspects of the primary education system vary across states. Compulsory primary

education starts when children are around six years old and, in most cases, lasts for four
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years.10 Hence I focus on children between the age of six/seven and ten/eleven. Based

on their performance in fourth grade, children are then divided into three secondary

school tracks: basic track (five years), middle track (six years), and higher track (eight to

nine years), with only the latter granting access to universities. The recommendation is

given by the headteacher but, in most cases, this recommendation is not strictly binding.

The rules again differ by the federal states.11 Once assigned to a track, mobility across

tracks is rare, with upward mobility, i.e. moving from the lower to the higher track,

being especially difficult (e.g. Dustmann, 2004, Bellenberg, 2012, Dustmann et al., 2017).

Hence, performance in primary schools greatly affects the children’s future educational

and professional paths.

Primary schools in Germany were traditionally designed as half-day schools, i.e., they

started at 8 a.m. and ended before 1 p.m. While institutionalized afternoon care existed

in the form of Horts, their offer and take-up significantly differed across rural and urban

areas as well as Eastern and Western Germany. In Western Germany, merely six percent

of 6- to 9-year-old children attended after-school care in 2002, compared to around 60

percent in Eastern German states (DJI, 2008). My analysis shows that 30 percent were

cared for by family members or family friends, and two-thirds of the children were taken

care of by their parents, typically mothers.12 The stark differences in afternoon care for

school-age children pre-2003 questions a joint analysis of Western and Eastern Germany.

Therefore, this paper focuses only on Western German federal states.

Germany began reforming the half-day elementary school system in the early 2000s, react-

ing to both an increased demand for afternoon care due to higher maternal labor market

10This is the case for all six federal states that I focus on in my analysis: North Rhine-Westphalia,
Bavaria, Baden-Wuerttemberg, Hesse, Lower Saxony, and Rhineland-Palatinate.

11In North Rhine-Westphalia between 2006 and 2010 and in Bavaria for the whole observation period,
the teacher’s recommendation was binding. Children whose parents disagreed with the recommendation
had the opportunity to attend three-day trial lessons after which they had to pass exams in German and
mathematics with certain grades (Bavarian Ministry for Education and Cultural Affairs, 2010, Ministry
of Education North Rhine-Westphalia, 2012). While, in most states in my sample, the teacher’s recom-
mendation is not binding, it is usually the case that parents follow the teacher’s recommendation (Bos,
2003).

12Numbers based on own calculations using the Socio-economic Panel v35.
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participation and calls for improving student outcomes and equality of opportunity in the

German school system.13 The ”Investition Zukunft Bildung und Betreuung” (future of

education and care) investment program (IZBB) subsidized the expansion of ASC with

4 billion euros between 2003 and 2009. More than half of these funds were spent on ele-

mentary schools (BMBF, 2009).1415 As a consequence of the IZBB program, the number

of primary schools running afternoon programs grew significantly. In the 2018/19 school

year, 67.5 percent of all primary schools in Germany offered ASC (KMK, 2018). The

majority (65.8 percent) of primary ASC programs are organized in a non-integrated way

(offene Ganztagsschule), where participation in lunch and afternoon programs is volun-

tary. The strictest form of ASC is the integrated type (gebundene Ganztagsschule), where

every student attending the respective elementary school is obliged to participate in these

afternoon activities.16 In my sample, 75 percent of ASC programs are non-integrated,

19 percent are partly integrated, and six percent are integrated. Parents can apply for

the afternoon program for their children each year, paying a moderate fee that covers the

lunch costs. Including the afternoon program, the median time of supervision amounts

to 8.5 hours per weekday (Fischer et al., 2013), compared to the usual average school day

of 4.5 hours. Figure A.1 maps the geographical expansion of ASC in my sample.

ASC in Germany consists to a large extent of lunch, homework support, and supervised

recreational activities. In some cases, the integrated ASC type includes instruction time

in the afternoon. However, in these cases, instruction time is shifted from the morning to

the afternoon rather than added to the standard curriculum. Hence students attending

13The so-called PISA Shock ranked German schools below the OECD average in the 2000 Program for
International Student Assessment (PISA) study. Besides the overall disappointing performance, Germany
also stood out for a high level of educational inequality measured by a strong link between achievement
and family background.

14The invested funds, however, were to be spent on construction purposes only. Hence, the states had
to cover running costs such as personnel costs, which, varying with the intensity of the program, are
estimated to range between 992 and 1981 Euros per child per year (Klemm and Zorn, 2017).

15The expansion of the ASC sector continued beyond the end of the IZBB investment program, albeit
at a slower pace. In spring 2021, the Federal Government announced it would invest a further 3.5 billion
to grant a legal entitlement to all-day care for children of primary school age from 2026 onwards (BMBF,
2021).

16A third type is the semi-integrated ASC program (teilgebundene Ganztagsschule), where attendance
in the afternoon is obligatory only on certain days of the week.
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ASC do not receive more instruction than their peers. Quality standards are defined by

the federal states and are not uniform for all of (West-)Germany. Around three-quarters

of the staff in afternoon care have a non-university pedagogical formation over three years

or hold a university diploma in social pedagogy. In Bavaria and Lower Saxony, the share

of staff with only a short-term formation in child care (less than three years) is relatively

high, at 26 and 15 percent, respectively. The average children-per-staff ratio is similar in

all six federal states in my sample, ranging between 9 and 10 (Felfe and Zierow, 2014).

2.2 Mechanisms

The nexus between selection into ASC and its heterogeneous effects on student’s (non-

)cognitive development is mainly determined by two factors: (I) Who benefits from the

substitution of home care with institutionalized care, and (II) who is more likely to par-

ticipate in terms of observed and unobserved characteristics. If the first and second group

coincide, selection into ASC is positive and efficient. If further, this group consists pre-

dominantly of disadvantaged students, ASC can be said to have an equalizing effect.

Regarding (I), the estimated effects of the ASC expansion should be evaluated as the re-

sult of substituting home-based care with institutionalized care. The former differs from

the latter in three main aspects: spending more time with a relatively large group of peers,

the presence of at least one adult with pedagogical training, and a predetermined program

of supervised recreational activities (Felfe and Zierow, 2014). Increased peer interactions

could be beneficial for children’s socio-emotional development.17 Due to the vital link be-

tween non-cognitive and cognitive skills development (e.g., Cunha and Heckman, 2007), a

positive effect on schooling outcomes is also plausible. In addition, more peer time could

be beneficial for the language skills of children of immigrant ancestry (Washington-Nortey

et al., 2020). On the other hand, considering self-control as a scarce resource (Baumeister

and Alquist, 2009), adverse effects of ASC attendance on non-cognitive development are

17For example, prosocial behavior is found to be highly malleable at elementary school age, with social
interactions being one of the main drivers (Kosse et al., 2020).
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possible, especially for children with a predisposition for conduct or attention difficulties.

Because of the large group size and the often short training period of the ASC staff, it is

unclear whether the second point, the presence of a trained pedagogue, has a significant

impact on an average child attending an afternoon program, especially on children with

special needs. However, for children who do not receive (high-quality) homework support

at home, the offered support could make a substantive difference (Felfe and Zierow, 2014).

Hence, heterogeneity in the effects of ASC is likely driven by differences in the counter-

factual care mode. In the same fashion, the offer of regular supervised sports, cultural

events, and other educational activities plausibly makes a larger difference for low-SES

children since they have fewer resources and less often take up these offers outside of

school (e.g. Hille and Schupp, 2015, Whitaker et al., 2019).

Regarding (II), as shown by Marcus et al. (2016), selection into ASC is complex —albeit,

for Western Germany, it is more clearly low-SES children that are selecting into ASC.

In addition to selection based on levels, the treatment decision is likely affected by the

expected idiosyncratic return to treatment, causing selection based on gains: children who

choose treatment because they have a low resistance to it might have different gains than

those with high resistance. For example, more motivated children may voluntarily stay

in school in the afternoon. This would likely result in a positive selection based on the

latent propensity to attend (similar to the MTE literature on higher education). On the

other hand, selection based on gains could be induced by persons other than the children

themselves, e.g., their parents and teachers. Parents could decide to send their kids to

ASC due to their unobserved preference for working full time. Suppose this mechanism is

the dominant one at a place. In that case, there could be a reverse selection similar to that

identified for early daycare by Cornelissen et al. (2018) and Felfe and Lalive (2018) since

full employment is associated with a high SES and these children might benefit less from

ASC because of the high-quality support they would otherwise receive at home. Further,

it is possible that teachers specifically target low-SES students for ASC by convincing

the parents to register because they think that these children would benefit most from

10



the extra homework support. This would add to a positive selection pattern if low-SES

students benefit more from the services offered by ASC, as hypothesized in (I).

While ASC quality differs and is not ideal, the environment encountered at ASC is much

more homogeneous than the counterfactual environment at home. Hence, ASC likely has

an equalizing effect, with differences in effect size driven predominantly by differences

in the counterfactual care mode (Felfe and Zierow, 2014). In addition, since low-SES

children in Western Germany have a higher probability of selecting into ASC, a positive

selection mechanism seems to be in place. Whether this pattern is reinforced by a positive

selection based on unobserved characteristics is to be determined.

3 Research design

3.1 Model

I study the effect of after-school care on elementary school students’ skill development.

In a simple OLS setting, the model would look like this:

Yi = ASCiβ1 +Xiβ2 + ϵi (1)

where Yj i is the outcome of interest for individual i, ASCi is the treatment dummy,

which takes value one if the individual attended an afternoon program for most of their

elementary schooling,18 Xi is a vector of individual and household covariates, and ϵij is

the error term.

The selection mechanisms described in the last chapter pose a critical problem for identi-

fying β1, my parameter of interest since individuals who select themselves into treatment

differ from the control group in systematic ways that affect the outcome Yj i. Instru-

mental variable (IV) techniques can solve selection on levels by estimating local average

18This variable is derived by: Di = modei(ASCit) and is equivalent to at least two years for most
students in my sample, and to at least one year when I observe a child for only two years during elementary
school, as is the case for a part of my sample in the latest years (2017-2018)
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treatment effects (LATE) for instrument compliers. However, in most settings, selection

mechanisms will not solely be based on observed characteristics but also on what the

individuals expect to be their gain from treatment, i.e., on a certain degree of ”resis-

tance to treatment” unobserved by the researcher (Cornelissen et al., 2016, Andresen,

2018, Zhou and Xie, 2019). The Marginal Treatment Effect (MTE) framework developed

by Heckman and Vytlacil (1999, 2001a, 2005, 2007b) allows for studying heterogeneous

treatment effects in the presence of self-selection. MTEs identify the average treatment

effects (ATE) for people with particular resistance to treatment, allowing to recover eco-

nomically relevant parameters, like the average treatment effects on the treated (ATT)

and the average treatment effect on the untreated (ATUT), given full instrument support

(Andresen, 2018).

In the baseline model, let Y1i denote the outcome of student i in the case of treatment, i.e.,

attending afternoon programs for most of elementary school (Di = 1), Y0i the outcome

of student i if he or she attends elementary school only half-day (Di = 0), Xi a vector

of observed child and household characteristics, while Ri, Ti and Ci are districts, survey

year and birth year fixed effects, respectively:

Yj i = Xiβj +Riα + Tiδ + Ciγ + Uj i, j = 0, 1 (2)

I use the following latent index model for selection into treatment Di:

D∗
i = Ziβd − Vi (3)

Di =


1 if D∗

i ≥ 0,

0 otherwise.

where Z = (X, R, T, C, Z∗) is equivalent to X in equation (2) but additionally contains

an instrument Z∗. I rely on spatial and temporal variation in the offer of ASC slots
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caused by the IZBB reform by using the change in the distance to the next ASC offering

school within one district as an instrument for ASC attendance (see section 4.2). The

term Vi represents the “unobserved resistance” to the treatment of individual i, capturing

all unobserved characteristics that lower the probability of attending ASC (Cornelissen

et al., 2016).

The treatment effect Y1i-Y0i may vary among students with different observed character-

istics X as well as among those with different values of the unobserved components U1

and U0 —who may have the same characteristics X. In order to trace the dependence

between the treatment effect and the unobserved component of the treatment choice, I

rely on the quantiles of the distribution of V, as is common in the MTE literature:

Zβd − V ≥ 0 ⇔ Zβd ≥ V ⇔ Φ(Zβd) ≥ Φ(V ) (4)

with Φ(V ) denoting the c.d.f. of V. Φ(Zβd)=P(Z) is the propensity score of attending

ASC based on observed characteristics. The MTE as a function of these quantiles can

then be expressed as:

MTE(X = x, UD = uD = p(Z)) = E(Yi − Y0|X = x, UD = uD = p(Z)) (5)

where the MTE is the return to treatment for an individual with observed characteristics

X = x, who is in the uDth quantile of the V distribution, which is equal to their propensity

for treatment. The treatment effect at low values of uD is the effect for students who have

a low unobserved resistance, i.e., are eager to attend ASC. A weighted average of the

MTEs then yields estimates of the ATE, ATT, and ATUT.19.

19Consult Cornelissen et al. (2016) for a derivation of the respective weights

13



3.2 Assumptions

The following assumptions are necessary for identification: First, there needs to be a first

stage in which the instrument Z* (the change in the Euclidean straight-line distance to

the nearest ASC in km) causes variation in the probability of treatment after controlling

for (X, R, T, C). Section 4.2 and Table 1 present evidence that the distance to the nearest

ASC indeed has a strong and significant effect on ASC enrollment after controlling for

individual characteristics, district, year, and cohort fixed effects. Second, Z* must be

independent of the unobserved component of the outcome and selection equation. That is,

Z*⊥⊥ (U0, U1, V )|(X,R, T, C). This assumption requires that the instrument is assigned

as good as randomly, depending on (X, R, T, C). In addition, this implies the exclusion

restriction that the distance to the nearest ASC must not directly affect the outcome

conditional on Di and (X, R, T, C). It further implies that how U1 and U0 relate to V

(i.e., The MTE curve) must not depend on Z*. These two first assumptions, along with the

monotonicity assumption, are virtually equivalent to the standard assumptions necessary

to interpret an IV as LATE (Andresen, 2018, Angrist and Imbens, 1995). Section 4.2 is

dedicated to defending these assumptions.

In the ideal case of full support of the propensity score in both treated and untreated

samples for all values of X, it is possible to estimate MTEs with no further assumptions

(Carneiro et al., 2011, Cornelissen et al., 2016). In practice, however, this is rarely

achieved, especially if X is a high-dimensional vector (e.g. Cornelissen et al., 2018,

Carneiro et al., 2011, Carneiro et al., 2017, Felfe and Lalive, 2018). Hence, in the MTE

literature, it is common to make a further assumption: E(Uj|V,X) = E(Uj|V ) This as-

sumption, called the separability assumption, allows for identifying the MTE over the

unconditional support of the propensity score, jointly generated by the instrument and

the covariates, as opposed to the support of the propensity score conditional on X=x.

This assumption has two implications: first, that the shape of the MTE - the manner in

which U0 and U1 depend on V - is independent of X. Second, that the MTEs are additively

separable into an observed component X and unobserved component UD:
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Y1i − Y0 = Xi(β1 − β0) + U1i − U0i (6)

Unfortunately, to my knowledge, no testing procedure is available to provide evidence for

the additive structure of the MTE (Su et al., 2015). Therefore, I proceed by inspecting

how much my data deviates from the ideal case described above and by relying on the

separability assumption common in the applied literature.

3.3 Estimation

Using p = P(Z), the separability assumption and taking expectations, I deduce the fol-

lowing equation:

E[Y |X = x,R = r, T = t, C = c, P (Z) = p]

= Xβ0 +Rα + Tδ + Cγ +X(β1 − β0)p+ pE(U1 − U0|UD ≤ p)︸ ︷︷ ︸
K(p)

(7)

where K(p) is a nonlinear function of p capturing heterogeneity across UD. Taking the

derivative of this expression with respect to the propensity score p yields the MTE:

∂ E[Y |X = x,R = r, T = t, C = c, P (Z) = p]

∂p
= X(β1 − β0) +

∂K(p)

∂p
(8)

I start by identifying the selection equation employing a probit model to obtain estimates

of the propensity score p̂ = Φ(Zβd). In a second step, I need to assume the unknown

shape ofK(p) by choosing a polynomial in p of degree k to estimate the outcome equation:

Y = Xβ0 +Rα + Tτ + Cγ +X(β1 − β0)p+
K∑
k=2

αkp̂
k + ϵ (9)
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I assume a second-order polynomial in p̂ in my baseline specification but find similar

results for K=3, K=4, a joint normal and a semiparametric specification of K(p) (see

section 5.4).

4 Data and instrument

4.1 Data set description

The empirical analysis combines geo-referenced data from the German Socio-Economic

Panel (SOEP, see the Goebel et al., 2019) with a self-collected school data set, as well as

information on the district and municipality level.20

Student-level data

My estimates use data from the SOEP, a nationally representative survey that started

in 1986. Nearly 13,000 households and more than 30,000 individuals are surveyed each

year, gathering information about respondents’ demographics, household composition,

educational outcomes, and labor market characteristics (Goebel et al., 2019). The SOEP

is particularly suitable for my research questions because it has data on both atten-

dances of ASC alongside detailed information on the individual and family background

of the children. It also comprises a large set of interesting outcome parameters that al-

low for comprehensively assessing the effects of ASC, covering variables in the domain of

(non-)cognitive and social skills. In addition, the SOEP contains several geographically

referenced indicators and detailed regional information such as the community type21 and

community size classification, which serve as control variables.22

20I use the INKAR database for SES data on the district and municipality level, which mainly serves
as control variables and for the balancing test in 4.2. Districts correspond to the NUTS 3 definition and
there are currently 400 districts in Germany. With currently 11,130 items, municipalities represent an
even smaller territorial unit.

21the community type groups regions into categories according to the number of inhabitants of the
specified socio-economic region, like peripheral regions or agglomerations

22I make use of the on-site access at DIW Berlin to obtain street-block geo-coordinates and district
and municipality keys. The location of the street-block coordinates allows me to calculate the Euclidean
straight-line distance from the respondent household’s location to the next ASC. The district keys control
for district fixed effects, and the municipality keys control for additional socio-economic municipality
characteristics. I thank the team of the SOEP infrastructure for their technical support in the geo-
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The 2003-2018 SOEP data contains several special surveys, such as the M1 and M2

Migration Sample and the M3 Refugee sample.23 All estimates include individual weights

to avoid the oversampling of these particular groups (Kroh et al., 2017).

School-level data

I complement this student-level data set with self-collected administrative data on the

location of elementary schools offering ASC slots between 2003 and 2018 from the six

most populous Western German federal states. Specifically, my sample includes school-

level data from the following federal states and years, respectively: Bavaria 2003-2018,

North Rhine-Westphalia 2005-2018, Baden-Wuerttemberg 2012-2018, Hesse 2005-2018,

Rhineland-Palatinate 2005-2018, and Lower Saxony 2010-2018.24 All these states have

experienced a significant expansion in offered ASC slots during the observed period.25

Overall, the combination of these two data sources is suitable to estimate the MTE of

ASC in Western Germany for several reasons: First, I observe individual yearly ASC

attendance. Second, I can link information on the exact location of the respondents’ street

block to the address data of ASC provided by the federal statistic offices of the six federal

states in my sample. Specifically, I calculate the Euclidean straight-line distance to the

nearest school offering ASC and the distance to the nearest elementary school irrespective

of ASC offers. The former forms the continuous instrument I need to implement the

MTE framework, and the latter serves as a control variable. Third, the data set has

strong external validity. There are 4,002 students in my sample for which I have full

information, representing 73 percent of the German population and 85 percent of the

Western German population of elementary school children.26 Fourth, using the survey

matching process.
23See SOEP (2021) for a detailed overview of the different SOEP samples.
24I received data from these federal states in response to a request to all Western German federal states

posed in spring 2020. I thank the DIW Graduate Center and Jan Marcus for generous funding support.
25This area covers almost all of Western German except for the city-states Berlin, Bremen, and Ham-

burg, as well as the small federal states of Schleswig Holstein and Saarland.
26The population in these states amounted to 60.5 million inhabitants in 2020, which corresponded to

72.8 percent of the 83.2 million inhabitants in Germany and to 85.7 percent of 70.6 million in Western
Germany the same year (Destatis, 2021).
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data also means that I observe a rich set of outcome and control variables, which are

discussed in the following sections.

4.1.1 Outcome variables

As mentioned before, the afternoon programs offered by German ASC consist of care,

homework support, and supervised recreational activities, targeting cognitive and non-

cognitive skill formation. I explore a variety of outcomes related to these areas, drawing a

comprehensive picture of the effects of afternoon care on elementary school-age children’s

skill formation. I use the mother-child questionnaire surveying the mothers of children

aged nine to ten, i.e. when they are still in primary school, for most of the main outcome

variables.27

Schooling outcomes

I use grades in German and mathematics as the primary measure of short-term schooling

outcomes. In the German school system, grades range from 1 (best) to 6 (worst), with

4 (sufficient) being the grade at which a class counts as passed. I reverse the scale for

better interpretability; thus, 6 is the best possible grade in the outcome variable.

Non-cognitive skills

I observe a number of outcomes broadly classified as non-cognitive skills (NCS),28 which I

divide into two sub-categories: socio-emotional skills and personality. For the first, I use

the Strengths and Difficulties Questionnaire (SDQ, Goodman et al., 1998), which captures

children’s behavior on five scales: hyperactivity, emotional problems, peer problems, con-

duct problems, and prosocial behavior. The SDQ questionnaire has been surveyed since

2010 (Richter et al., 2013). The formation of prosociality, which does not form a part

of the SDQ Difficulty Scale but rather is assessed separately, is receiving special atten-

tion in the economic context for playing a critical role for later life outcomes, including

27The full questionnaires for each year is found here: https://www.diw.de/en/diw02.c.222729.en/questionnaires.html
28For a discussion on the term non-cognitive skills and an overview of the commonly used concepts,

see Borghans et al. (2008).
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educational success, labor market success, health, well-being, and social capital (Algan

et al., 2014, Deming, 2017, Peter et al., 2016, Kosse et al., 2020).29 I measure personality

development using the Big Five personality traits (McCrae and Costa Jr, 2008, Borghans

et al., 2008, Lang et al., 2011). Table A1 defines these personality traits in more detail.

The SOEP adopts a slightly shorter scale that can nevertheless reflect the basic structure

of the Big-Five model in a reliable way (Richter et al., 2017). The mother-child survey

features two questions per factor, with answers ranging from 1 (not at all) to 10 (applies

fully). I standardize all development indicators to have a zero mean and a standard devi-

ation of one. In my results on non-cognitive and social skills, I do not compare children

of immigrant ancestry to those who were born and raised in Germany.30 I further include

a rich set of control variables.31

4.2 Instrument assessment

The expansion of the ASC sector in Western Germany, described in Section 2.1, offers a

source of variation in ASC attendance that does not depend on child or family charac-

teristics. Proximity to relevant educational institutions is widely used in the economics

discipline as an instrument for attending these institutions (e.g. Card, 1993, Rouse, 1995,

Neal, 1997). The basic rationale behind using distance as an instrument for participa-

29The prosocial scale includes five items reading as follows: ’considerate of other people’s feelings,’
’shares readily with other children,’ ’helpful if someone is hurt, upset, or feeling ill,’ ’kind to younger
children,’ and ’often volunteers to help others.’ Responses were given on a seven-point Likert scale
ranging from ’does not apply at all’ (1) to ’applies completely’ (7). In addition, as is common practice,
I construct an average score based on the four development dimensions to measure children’s socio-
emotional development.

30Immigrant parents might be rooted in the culture of their country of origin, which might affect the
way they regard socially desirable behavior in children and, hence, how they report about their children
(Runge and Soellner, 2019).

31These control variables are: age and sex of the child, whether the child resides in a single-parent
household, highest parental education (no degree vs. apprenticeship vs. university degree), log household
net income adjusted by the OECD modified equivalence scale, the number of younger siblings in the
household, a dummy that takes value one if the household receives a social transfer (unemployment
benefits I or II, benefits from the educational package, asylum seeker allowance, and/or subsistence
allowance), migration background (taking value one when both parents were not born in Germany), as
well as the legal status (public vs. private) and type (integrated, semi-integrated, non-integrated) of the
nearest ASC. To account for systematic differences in the expansion of the ASC sector, I employ district,
year, and municipality size (≤ 500, 500-5000, 5000-50,000, 50,000-500,000, and ≤ 500,000 inhabitants)
fixed effects.
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Figure 1: Evolution of ASC attendance and distance to ASC over time

Notes: Part A shows the evolution of the share of elementary school students attending afternoon pro-
grams for most of elementary school (the treatment). Part B displays the evolution of the distance to
the nearest elementary school offering ASC (the instrument) by survey year. Source: Own calculations
based on the SOEP v35, 2003-2018, as the main data source.

tion in (voluntary) educational offers is intuitive: individuals, weighing their costs and

potential benefits, are more willing to take up an educational offer when commuting time

and costs are reduced. This section reviews the validity criteria of this instrument in my

setting.

Relevance

First, the change in the average distance to the nearest ASC within one district must be

a strong predictor of ASC attendance. For most federal states in Germany, distance is

automatically a predictor of public elementary school attendance since children are usually
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allocated to schools closest to their homes.32 97 percent of the schools in my sample are

public; this implies that, in most cases, children attend the school that is closest to their

home. Hence, the first stage in my setting is determined by a child starting to attend

ASC because their school started offering these programs as a result of the IZBB reform.

Figure 1 displays the correlation between the ASC extension (panel A) and the change

in the distance to the next ASC in kilometers (panel B) for an average student in the

six federal states in my sample over the respective observation period. Table 1 shows

the selection equation results and includes the parameter estimates for the first-stage

linear probability model. To allow for a non-linear relationship between distance to the

next ASC and afternoon program attendance, e.g., at very low or high values of Z*, I

additionally include the square of the distance in km. A reduction in the distance to the

nearest ASC facility by one kilometer is associated with a 4.8 percentage point increase

in attending afternoon programs, a result that is significant at the 1 percent level and

corresponds to a t-value of -3.3. This yields an F-statistic of 10.9, which just exceeds the

critical threshold of 10. Hence, the first stage is strong enough to perform an IV/MTE

analysis, although a stronger first stage driven by a larger sample size would be more

ideal.

Independence assumption

While the relevance of distances as instruments is usually uncontested, its independence

has been called into question. The main concern is that, in many cases, educational

institutions are not distributed randomly.33 To address this concern, I residualize out

district fixed effects in addition to birth and survey year fixed effects, the municipality size,

32In most federal states, allocation to elementary schools is organized in catchment areas, with students
attending the school closest to their home. North Rhine-Westphalia (NRW) is the only federal state that
abolished this system for elementary schools in 2008, switching to an admission regime based on parental
choice. However, even after the reform, incentives for staying within the former catchment area remained
since travel costs are reimbursed only when the nearest school is attended (Breuing, 2014).

33For instance, highly educated parents might select into urban areas with a higher density of educa-
tional institutions. By including a large set of individual, family, and county-level characteristics, later
studies (e.g. Dee, 2004) can plausibly defend the independence assumption of distance to educational
institutions.
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and the distance to the nearest elementary school to account for urban-rural differences in

the geographical density of educational institutions, as well as individual and household

characteristics. Therefore, the independence assumption in my case transmutes to the

weaker assumption that the change of the average distance within one district conditional

on the controls Xij must not co-vary systematically with the child outcomes Yij.

While this assumption cannot be tested directly, I argue it is likely to hold. The pace and

magnitude of the expansion of the ASC sector in a given region depended on different

factors, the most important one being the allocation of IZBB investments. The latter was

based on a two-step decision-making process. First, schools had to apply for investments

with a school concept developed by the school’s director and the school committee. In a

second step, schools were selected by the federal states on a first-come, first-served basis.

Beforehand, the federal states had declared a particular investment focus. While some

states like Hamburg and Saxony-Anhalt focused on schools located in areas with low

baseline socio-economic status or a high share of immigrants, the six states in my sample

did not state any such priorities (BKJ, 2005). Instead, Bavaria, Baden-Wuerttemberg,

and Lower Saxony announced that they would initially focus on secondary schools for the

ASC expansion, initially slowing the expansion of all-day primary schools. On the other

hand, North Rhine-Westphalia pursued a clear focus on primary schools (BKJ, 2005).34

I run two balancing tests to strengthen the independence argument. First, I test the

assumption of the absence of targeting based on differences in socio-economic status by

regressing the change in the distance to the next ASC offering school on socio-economic

district characteristics at the beginning of my observation period.35 The results of this

first balancing test are shown in Table A3. As expected, the change in average distance

in a district correlates highly and positively with the initial distance in the same district,

34Previous studies exploiting the IZBB reform (e.g., Seidlitz and Zierow, 2020) show that pre-expansion
municipality characteristics do not predict whether a municipality received IZBB funding or not, causing
an exogenous variation in the number of ASC slots available in a given municipality.

35Because of data limitations, the observation period differs across the different federal states in my
sample and starts in 2003 for Bavaria, 2005 for North Rhine-Westphalia, Hesse, Lower Saxony, and
Rhineland-Palatinate, and 2012 for Baden Wuerttemberg.
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which shows that areas with low baseline density of ASC—hence a higher baseline distance

—more rapidly expanded the offer of afternoon programs during the observation period.

There is also a statistically significant correlation between the pace of ASC expansion

with the share of children aged six to nine in the population. This just shows that the

ASC expansion prioritized districts with a higher denisity of elementary schools, which

arguably does not threaten my identification. Apart from that, the ASC expansion does

not correlate with initial district characteristics. Second, I test whether the average

change in distance to ASC correlates with individual characteristics in my sample. Table

A4 shows that the ASC expansion does not correlate with any individual or household

SES variables, strongly supporting the independence argument.

Common support

Full common support implies that for each value of P(Z), I should observe treated and

non-treated individuals. To test this assumption, I estimate the propensity score using

a probit regression and plot the histogram of common support. Figure A.3 graphs the

unconditional support jointly generated by variation of both the instrument and the co-

variates (X, R, T, C), showing that the first stage generates full common support for the

propensity score P(Z), albeit with relatively few observations for the non-treated starting

at P(Z)=.9.36 To account for the scarcity in observations at very high levels of P(Z), I

limit my analysis to 0 ≥ P(Z) ≥ .95 and 0 ≥ P(Z) ≥ .9 as sensitivity checks. As discussed

in Section 3, I also test how much variation my instrument creates in each covariate cell of

X, i.e., conditional on Xi = x, to inspect how much my data deviates from the ideal case

imposing the minimal assumption of (U0, U1, V ) being independent of Z given X. Figure

A.2 reveals relatively small support of P(Z) for each value of X, as is also the case in other

applications (e.g., Carneiro et al., 2011). However, under the separability assumption,

MTEs are identified over the marginal support of P(Z) (Figure A.3).

36Full common support is a condition rarely achieved in practice in the MTE literature (e.g. Carneiro
et al., 2011, Cornelissen et al., 2018), although it is critical for computing the ATT and the ATUT, which
heavily weigh individuals at the extremes of the propensity score distribution.
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Monotonicity

With heterogeneous treatment effects, an additional necessary assumption to identify

causal effects is monotonicity. This assumption requires that students who attend an

afternoon program would also do so if they lived closer to a school offering them, hence

ruling out the existence of defiers in the sample. This assumption is intuitively plausible

in my context since it is difficult to think of why students would stop attending afternoon

programs once their catchment area school starts offering them. To strengthen this ar-

gument, Table A2 shows that the first stage is positive and statistically significant in all

subsamples of the data.37

5 Results

5.1 First stage and descriptives

Table 1 displays the results of the selection equation, showing that, on the one hand,

children from single-parent and social transfer-receiving households are more likely to

attend afternoon programs. On the other hand, children whose parents are both gainfully

employed are more likely to be found in ASC. Hence, while it is generally low-SES children

who take up ASC offers more often, there is also a fraction of high-SES students with a

high propensity to attend ASC. Given this selection mechanism, it is not surprising that

children who participate in ASC differ in the mean outcome variables from those who

did not (Table A5). Children in the treatment group have lower outcomes in all outcome

variables but prosociality. On average, children attending ASC have lower grades, have

more socio-emotional difficulties measured by the SDQ scale, are less open, and are more

introverted, although in most cases, the differences are small.

37This is equivalent to testing a weaker form of the monotonicity assumption —average monotonicity
—which is sufficient to interpret 2SLS estimates as causal effects (De Chaisemartin, 2017).
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Table 1: Selection equation

ASC attendance

Distance to ADS in km -0.048***
(0.015)

Distance squared 0.004**
(0.002)

Female -0.013
(0.019)

Social transfer receiving household 0.095**
(0.038)

Single parent 0.086***
(0.033)

Migration background 0.016
(0.027)

At least technical degree -0.084
(0.054)

Academic degree -0.069
(0.054)

Younger siblings -0.001
(0.029)

Low income -0.016
(0.030)

Urban area 0.024
(0.079)

Both parents working 0.045*
(0.025)

Number of observations 4002

Notes: The reported estimates represent the results of a linear proba-

bility model in which the dependent variable is equal to one if the child

attends ASC for most of elementary school. The model includes the full

set of individual control variables. * p < 0.1, ** p < 0.05, *** p < 0.01.

Source: SOEP v35, own calculations.
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5.2 Treatment Effect Heterogeneity in Observed Student Char-

acteristics

Based on equation 7, Table 2 reports estimates for the effects of ASC on cognitive skills

measured by schooling outcomes and NCS. The results for the German grade (Panel A)

points to a slightly equalizing effect of ASC attendance. As can be seen from comparing

the coefficient of the non-interacted child characteristics with the coefficient of the char-

acteristics interacted with the propensity score, children from single parent households

with lower baseline German grades tend to benefit less from ASC attendance than their

peers.

This equalizing pattern is also observed for the effects of ASC attendance on prosociality,

and on the Big Five personality traits (Table 2, Panel B). Regarding prosociality, openness,

extroversion, and agreeableness, it is also children from single parent households who enjoy

larger benefits from attending afternoon care. The pattern of observed effect heterogeneity

is more complicated for the outcome of extroversion, since besides children from single

parent households it is also children from highly educated parents that benefit significantly

more than the average student from ASC. 38

5.3 Essential heterogeneity

In addition to heterogeneity in terms of observed characteristics, I find substantial het-

erogeneity in the treatment effect based on unobserved characteristics, also referred to as

essential heterogeneity. Similar to the selection based on levels (observed characteristics),

I find a positive selection pattern concerning gains (unobserved resistance to treatment)

for most NCS outcomes. Figure 2 displays the MTE curves described by equation 9 for

mean values of X in my sample. The MTE curve relates the unobserved parts of the ASC

treatment effect (U1−U0) to the unobserved parts of the choice for ASC participation (UD)

38As explained in section 4.1.1, when using parent-reported survey data on non-cognitive skills, com-
parisons of children with and without migration background are problematic. Hence I only distinguish
between other SES characteristics.
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Table 2: Outcome heterogeneity based on observed characteristics

Panel A Math grade German grade Prosociality SDQ

Propensity Score (PS) 0.949* -0.318 0.549 -1.299**
(0.573) (0.508) (0.662) (0.649)

PS squared -1.184** -0.680 -0.259 -0.030
(0.587) (0.659) (0.669) (0.669)

Female -0.132* 0.211** 0.397*** 0.087
(0.079) (0.086) (0.087) (0.092)

Migration background 0.095 0.056
(0.106) (0.091)

Single parent -0.189* -0.199* -0.421*** -0.286**
(0.112) (0.107) (0.132) (0.138)

Academic degree 0.382*** 0.427*** -0.210* 0.159*
(0.103) (0.111) (0.111) (0.093)

Low income -0.135 -0.142 -0.174 -0.095
(0.101) (0.091) (0.132) (0.122)

Female x PS -0.341 0.075 -0.471* 0.362
(0.231) (0.247) (0.261) (0.256)

Migrant x PS -0.287 -0.037
(0.295) (0.258)

Single parent x PS 0.296 0.620** 0.670** 0.476
(0.301) (0.311) (0.298) (0.373)

Academic degree x PS -0.174 -0.168 0.261 0.046
(0.301) (0.312) (0.449) (0.269)

Low income x PS -0.387 -0.284 0.163 0.246
(0.319) (0.277) (0.363) (0.335)

Observations 3189 3185 3510 3502

Panel B Openness Conscient. Extroversion Agreeableness Em. stability

Propensity Score (PS) -0.218 -0.318 -0.620 -0.539 -1.173*
(0.751) (0.765) (0.646) (0.732) (0.704)

PS squared -0.832 0.066 -0.806 -0.746 -0.033
(0.835) (0.851) (0.833) (0.778) (0.834)

Female -0.015 -0.106 -0.107 -0.093 -0.030
(0.085) (0.095) (0.092) (0.097) (0.091)

Single parent -0.171 -0.214* -0.016 -0.192 -0.051
(0.121) (0.121) (0.125) (0.131) (0.112)

Academic degree 0.179* 0.316*** -0.178 -0.010 -0.022
(0.099) (0.086) (0.115) (0.090) (0.102)

Low income -0.166 0.292** -0.162 -0.009 -0.042
(0.125) (0.120) (0.117) (0.132) (0.109)

Female x PS 0.135 0.158 0.153 0.036 -0.118
(0.273) (0.267) (0.251) (0.245) (0.317)

Single parent x PS 0.634* 0.222 0.591* 0.831** 0.366
(0.324) (0.334) (0.333) (0.337) (0.282)

Academic degree x PS 0.354 -0.243 0.685** -0.045 0.207
(0.328) (0.227) (0.309) (0.247) (0.290)

Low income x PS 0.122 -0.321 0.233 0.019 0.374
(0.323) (0.328) (0.398) (0.351) (0.322)

Observations 3495 3491 3495 3481 3490

Notes: The table displays estimates from the first part of the outcome equation (eq. [9]). The grades and the

SDQ are reversed (higher score = better outcome) to ease interpretability. Coefficients of the independent

variables not interacted with the propensity score in the first part of the table measure effects on the outcome

in the untreated state (i.e., β0 in eq. [9]), whereas coefficients of the same regressors interacted with the

propensity score measure the difference of the effects between the treated and the untreated state (β0 − β1

in eq. [9]). The regression takes into account individual variation in the instrument, i.e., individuals may

enter multiple times if the distance to an ASC offering school changes while they are in elementary school.

* p < 0.1, ** p < 0.05, *** p < 0.01. Source: SOEP v35, own calculations.
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—the resistance to treatment. For most non-cognitive outcomes, except conscientiousness

and agreeableness, I observe a slightly falling curve. This shape of the MTE curve implies

that for these outcomes, the treatment effect decreases as the resistance to treatment

increases, meaning that students who are more eager to sign up for afternoon programs

appear to benefit the most from them in terms of NCS. For the two schooling outcomes,

maths an German grade, the flat MTE curve signifies that students with different levels

of treatment resistance on average are not affected differently by ASC attendance with

respect to these outcomes. Figure A.4 plots the MTE curves when applying a joint normal

approach39. In this model, the MTE curves are more clearly downward sloping.

These patterns are also reflected in the summary treatment parameters ATE (average

treatment effect), ATT (average effect of treatment on the treated), and ATUT (average

treatment effect on the untreated) in Table 3. The overall pattern mirrors the falling

curves in Figure 2 for NCS: The ATUT and even the ATE are negative for five of the

NCS outcomes (prosociality, SDQ, extroversion, agreeableness, and emotional stability).

In contrast, the ATT in these cases is positive and statistically significant in the case of

prosociality, SDQ, openness, extroversion, and emotional stability. This finding suggests a

positive selection into treatment in terms of personality development: the average student

who selects into ASC benefits from it, while students who choose not to attend are indeed,

on average, better off without it. Besides the large ATT, there is also a —much smaller

—statistically significant local average treatment effect (LATE) on extroversion, showing

that ASC had a positive and significant effect on the extroversion of instrument compliers.

Notably, the ATE, derived by equally weighting over the MTE curves in Figure 2 and

evaluating at average values of X40, is negative for six out of the nine outcomes, albeit

not statistically significant. This result implies that, concerning these outcomes, the

average student would likely not benefit from ASC. Hence, if the afternoon programs

39In this model, one needs to make the stronger assumption of joint normality of (U0, U1, V ) instead
of the separability assumption (Cornelissen et al., 2016, Andresen, 2018).

40Cornelissen et al. (2016) and Andresen (2018) for a derivation of the weights
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Figure 2: MTE curve

Notes: The figure plots the MTE curves (expression
∑K

k=2 αkp̂
k in eq. [9] for my

main outcome variables evaluated at mean values of the covariates. The 90 percent
confidence interval is based on standard errors clustered at the district level. Source:
Own calculations based on the SOEP v35, 2003-2018, as the main data source.
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Table 3: Summary treatment statistics

Ind. variable Math grade German
grade

Prosociality SDQ

ATE 0.151 -0.097 -0.230 -0.481
(1.529) (1.287) (1.673) (1.583)

ATT -0.046 -0.0364 1.754* 1.797**
(1.012) (0.729) (0.905) (0.884)

ATUT 0.237 -0.120 -1.056 -1.414
(2.066) (1.65) (2.238) (2.018)

LATE 0.000 -0.011 -0.002 -0.002
(0.004) (0.009) (0.005) (0.007)

p (observable het.) 0.000 0.000 0.000 0.000
p (essential het.) 0.356 0.538 0.143 0.849

Ind. variable Openness Conscient. Extroversion Agreeable Emotional
stability

ATE 1.511 1.677 -0.350 -0.978 -1.207
(1.602) (1.511) (1.613) (1.650) (1.276)

ATT 1.803* 1.097 2.252** 1.032 1.453*
(0.934) (0.920) (0.874) (1.061) (0.823)

ATUT 1.397 1.923 -1.436 -1.814 -2.313
(2.125) (2.110) (2.222) (2.301) (1.695)

LATE 0.001 -0.000 0.012*** -0.002 -0.005
(0.004) (0.004) (0.004) (0.005) (0.004)

p (observable het.) 0.000 0.000 0.000 0.000 0.000
p (essential het.) 0.211 0.891 0.378 0.858 0.094

Notes: The table reports the average treatment effect (ATE), the treatment effect on the treated

(TT), the treatment effect on the untreated (TUT) for all outcomes and the p-value for a test of

observable and essential heterogeneity. The regression takes into account individual variation in the

instrument, i.e., individuals may enter multiple times if the distance to an ASC offering school changes

while they are in elementary school. * p < 0.1, ** p < 0.05, *** p < 0.01.

Source: SOEP v35, own calculations.
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were mandatory for all elementary school students, this would likely result in adverse

effects on the average child. In contrast, with the current regulation of most afternoon

programs being voluntary, children selecting into them have either positive or zero effects.

However, the pattern of a positive essential heterogeneity, indicating that selection into

treatment is efficient, is only statistically significant at the 10 percent level for emotional

stability.41

5.4 Sensitivity to alternative specifications

I conduct several sensibility checks to validate the robustness of my results. Table A6

shows the main summary parameters for the outcomes for which I observe statistically

significant treatment effects in my baseline specification.42 While for some of the specifi-

cations in Table A6 the magnitudes of the treatment effect parameters change, the overall

pattern remains stable, and all robustness checks confirm a positive selection pattern,

where the ATT is positive, and the ATUT is more negligible or negative. Furthermore,

I check whether the pattern of the falling MTE curve is robust to consecutively leaving

out more control variables to rule out that results are driven by choosing a specific set of

control variables. Figure A.5 demonstrates this robustness for the example of the outcome

of openness. Figure A.6 additionally shows the MTE plots for the same outcome vari-

ables comparing alternative functional forms: the parametric joint normal model, third

polynomial, and semiparametric estimation. The latter is an important test to check for

potential misspecification in the estimated propensity score (Cornelissen et al., 2018).

41Many of the treatment effect parameters reported, amounting to as much as 2.25 SD in the case of
extroversion, would be deemed very large effect sizes by Cohen’s guidelines (Cohen, 2013). This raises
the question of whether the measured effects overestimate the true effect of ASC attendance, as may be
the case when employing IV methods while facing a limited sample size (e.g. Bound et al., 1995, Becker,
2016). One potential reason for this overestimation is that the first stage regression reduces the variance
of the endogenous explanatory variable such that the estimated coefficient increases (de Jong, 2016).
Another plausible explanation is that the MTE method gives a lot of weight to individuals at the tails of
the P(Z) distribution, making the ATT and the ATUT susceptible to over-representing outliers. Hence,
the magnitude of the measured effects should be taken with a grain of salt. Instead, it is the relatively
consistent general pattern of positive selection into treatment that should be the takeaway of this paper
with respect to guiding policies on ASC.

42First, I restrict the P(Z) to P(Z)≤ .95 and P(Z)≤ .9, respectively (columns 2 and 3). Further, I
cluster the standard errors on the individual level instead of on the district level (column 4).
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The shape of curves look similar for prosociality, the SDQ, openness and extroversion and

differs slightly in the case of emotional stability. I also run a placebo test by estimating

the MTE on the SDQ Score at age five, i.e., shortly before school entry. As shown in

Figure A.7, the MTE curve for this placebo outcome is flat as expected.

5.5 Discussion

The finding of a positive selection into ASC based on levels and gains for most of my

outcome variables stands in stark contrast to the adverse selection found by Cornelissen

et al. (2018) for pre-school daycare. This result may at first glance be surprising because

of the apparent similarities of the institutional setting care facilities in Germany and

the target age group (3-6 vs. 6-10). Still, the selection pattern differs from the study

by Cornelissen et al. (2018) in important ways: First, ASC in Germany was created to

increase equality of opportunity (BMBF, 2009); hence it is likely that teachers specifically

target low-SES children and encourage their parents to register for the afternoon care. In

contrast, child care centers in the 1990s and early 2000s admitted children based on their

mothers’ employment status and time on the waiting list, which gave high-SES families

an advantage (Cornelissen et al., 2018). Second, the cultural differences that might have

prevented families of immigrant ancestry from sending their children to early daycare may

not be relevant for my age group. Elementary school is compulsory virtually all over the

world, with many countries offering ASC schemes (European Commission, 2018). Hence

there may be fewer reservations for mothers with different cultural backgrounds about

sending their children to ASC. Finally, attitudes on female labor market participation

and child care have changed in the last decades.

Overall, my findings suggest more substantial effects of ASC on NCS than on schooling

outcomes. With a sizeable average group size and staff with partly limited pedagogical

training, it seems that it is more the social aspects of ASC than the homework support

that make a difference for the children. This result is in line with the findings of qualitative

evaluation studies (Radisch, 2009, Fischer et al., 2011 StEG Konsortium, 2016), which
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also highlight the special role of ASC for social skill development of migrant children. It

also strengthens the argument that during early childhood and through elementary school,

children’s social skills and personalities are remarkably malleable and reactive to social

interactions and daycare activities (e.g., Kosse et al., 2020, Bach et al., 2019). This link

is intuitive since becoming ”social,” ”open,” and ”extroverted” is more easily practiced

when regularly surrounded by peers. When interpreting the results on NCS, it is vital to

remember that the outcomes are based on information given by the mothers. A potential

limitation of these results is that I cannot rule out that the impression mothers get of

their children attending ASC is affected by the shorter time window they spend together

and the activities they share compared to families in the control group.43

My analysis also demonstrates that the LATE effects estimated by conventional IV meth-

ods differ from MTE estimates and disguise important heterogeneity patterns.

Generally, it is vital to stress that my results do not suggest global positive effects of ASC.

Indeed, the ATE is negative, albeit not statistically significant, for most of my outcomes.

In contrast, the ATT is positive for all NCS outcomes and statistically significant for five

our of seven. Taken together, these results make a critical case not for an overall positive

effect of afternoon programs but for the voluntariness of their offer since selection into

ASC is positive and efficient. This means that federal states in the course of expanding

the offer of ASC toward the legal entitlement of an ASC slot until 2026 should opt for the

non-integrated type. Urging all elementary school students to participate in after-school

programs would likely negatively affect their NCS.44.

However, an important point to consider is that with most afternoon programs being

43For example, children who are regularly in school in the afternoon may be more tired when they get
home, which can systematically impact how they interact with their parents. Furthermore, since they
less often have to do homework at home, there may be fewer conflicts at home, leaving the parents under
the impression that the child is more agreeable.

44On the other hand, making ASC mandatory for all children would likely result in a more effective
lobby for better care quality on the part of the parents. The role of peer and rank effects on student
achievement and non-cognitive development is contested in the literature (Burke and Sass, 2013; Denning
et al., 2018; Elsner et al., 2021)
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voluntary and low-SES children selecting into ASC, a concentration of low-SES children

in ASC will likely lead to a further decline in acceptance of ASC by high-SES families

(Steiner, 2009). In the long run, this dynamic could increase social segregation. Hence,

it should be a priority to keep ASC attractive for all students, e.g., by employing more

and better trained pedagogical staff and offering more attractive recreational activities.

6 Conclusion

I examine the heterogeneous effects of after-school care (ASC) in Western Germany on

children’s cognitive and non-cognitive skill development. Employing the Marginal Treat-

ment Effect (MTE) framework, I estimate how the effect differs along observed child

characteristics and their latent propensity to attend ASC. Understanding this hetero-

geneity is essential to determine whether selection into ASC is efficient and, i.e., if a

universal roll-out is likely to result in positive effects on those who select into treatment,

and whether the offer should be compulsory for all elementary school children or not. My

estimation strategy relies on spatial and time variation caused by the rapid expansion of

ASC slots following an extensive investment program in Germany in 2003, instrumented

by the change in the distance to the next ASC within one district.

I find that low-SES children —those of single-parent and social transfer receiving house-

holds —are more likely to attend afternoon programs during elementary school. For most

of my outcomes in the area of cognitive skills (as measured by grades in mathematics and

German), socio-emotional development (prosociality and the Strengths-and-Difficulties

Score), and the Big Five personality traits (openness, extroversion, and emotional stabil-

ity), ASC fosters equality of opportunity. Low-SES children, who on average have worse

baseline outcomes in these categories, seem to benefit more from treatment than their

peers. Heterogeneity in unobserved characteristics reinforces this pattern of positive se-

lection into ASC: children with a low resistance to treatment, i.e., who are more likely

to enroll in afternoon programs, have either zero or positive treatment effects. For most

of these outcomes, the average treatment effect on the treated (ATT) is positive —and
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statistically significant in the case of prosociality, the SDQ, openness, extroversion, and

emotional stability. In contrast, the average treatment effect on the untreated (ATUT)

and the average treatment effect (ATE) tend to be negative, albeit not statistically dif-

ferent from zero. This result implies that the average elementary school student would

likely not benefit from ASC if it were mandatory.

My findings have two imperative policy implications: First, ASC does indeed seem to

benefit low-SES students and can serve as a tool to increase equality of opportunity.

Second, with different organizational types of ASC currently co-existing in Germany and

beyond, these results make a strong case for organizing ASC in a non-integrated way,

where participation in the afternoon programs is voluntary. However, this dynamic bears

the risk of increased segregation, where afternoon programs become even less attractive for

high-SES students. Therefore, group composition and ASC quality should be a concern

for schools and policy makers.
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Annex

Figure A.1: ASC expansion in Western Germany

Notes: The figure plots the ASC expansion in the six federal states in my sample —Bavaria,

Rhineland-Palatinate (RLP), Hesse, Baden-Wuerttemberg (BW), North Rhine-Westphalia (NRW)

and Lower Saxony —in the first and last observed year, respectively. Source: self-collected school

data from federal statistical offices.
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Figure A.2: Test for minimal assumptions

Notes: The figure plots the predicted propensity scores from a probit regression of ASC attendance
on the residualized values of Z*, i.e., the error term of a regression of Z* on [X, R, T, C].
Source: Own calculations based on the SOEP v35, 2003-2018, as the main data source.

Table A2: Monotonicity of the instrument

Migration background social transfer receiving Single parent
yes no yes no yes no

Distance -0.06*** -0.04*** -0.04** -0.05*** -0.04*** -0.04***
(0.02) (0.01) (0.02) (0.01) (0.01) (0.01)

Sample mean 0.32 0.17 0.39 0.17 0.28 0.20

Academic degree Younger siblings Both parents work
yes no yes no yes no

Distance -0.05*** -0.04*** -0.03** -0.05*** -0.05*** -0.03***
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)

Sample mean 0.21 0.22 0.24 0.21 0.19 0.24

Household income Urban/rural setting School performance
low high urban rural above below

Distance -0.04*** -0.05*** -0.05*** -0.02** -0.05*** -0.03***
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)

Sample mean 0.23 0.18 0.24 0.13 0.18 0.21

Notes: This table reports first stage results by subsamples based on household characteristics. All

specifications control for time and district fixed effects. Robust standard errors are clustered at the

district level and reported in parentheses. * p < 0.1, ** p < 0.05, *** p < 0.01.

Source: SOEP v35, own calculations.
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Table A3: Balancing Test: Avg. distance change and initial district
characteristics

Distance change in district

Distance in first year 0.852***
(0.035)

Unemployment rate -0.024
(0.039)

Share of inhabitants with migration background 0.000
(0.044)

Median household income -0.534
(0.580)

GDP per inhabitant 0.009
(0.008)

Share of migrants in age group 6-9 0.025
(0.027)

Share of school dropouts -0.005
(0.043)

Share of children age 6-9 in population 0.448**
(0.207)

Share of academic track alumni -0.030
(0.025)

Share of lower track alumni -0.002
(0.014)

Share of women in the labor force -0.042
(0.031)

Number of observations 3464

Notes: The table displays the determinants of the expansion in ASC slots in the

different districts in my sample, by regressing the change in the distance to the

nearest ASC between the first and last observed years on the initial average distance

and baseline district characteristics. * p < 0.1, ** p < 0.05, *** p < 0.01.

Source: SOEP v35, own calculations.
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Table A4: Balancing Test: Individual determinants of ASC expansion

Individual characteristics

Distance in first year 0.820***
(0.043)

Social transfer -0.014
(0.120)

Single parent -0.162
(0.129)

Younger siblings 0.031
(0.057)

At least technical degree -0.002
(0.069)

Academic degree -0.086
(0.097)

Migration background 0.089
(0.075)

Log income 0.045
(0.081)

Both parents work -0.013
(0.074)

Number of observations 3632

Notes: The reported estimates are derived by regressing the change in the average

distance to the nearest ASC in the child’s district between the first and last observed

year. The OLS regression includes the full set of individual control variables *

p < 0.1, ** p < 0.05, *** p < 0.01.

Source: SOEP v35, own calculations.
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Figure A.3: Common support graph

Notes: The figure plots the frequency distribution of the propensity score by treatment status. The
propensity score is predicted from the baseline first-stage regression.
Source: Own calculations based on the SOEP v35, 2003-2018, as the main data source.

Table A5: T-test of differences in outcome variables between children attending ASC and
children who do not

Outcome variables Treatment Control △ t

Math grade (reversed) 3.58 3.68 -0.10*** (-4.26)
German grade (reversed) 3.52 3.62 -0.11*** (-4.95)
Prosociality 8.24 8.22 0.01 (0.33)
SDQ Scale (reversed) 28.93 30.18 -1.25*** (-7.70)
Openness 14.52 14.96 -0.44*** (-4.32)
Conscientiousness 10.45 10.64 -0.19 (-1.62)
Extraversion 14.75 14.95 -0.20* (-2.07)
Agreeableness 12.71 12.79 -0.08 (-0.83)
Emotional stability 12.88 12.92 -0.03 (-0.30)

Notes: T-test of background characteristics between treatment and control group for the full sample.

Definition of Treatment: Having attended afternoon programs for most of elementary school in elementary

school. * p < 0.1, ** p < 0.05, *** p < 0.01.

Source: SOEP v35, own calculations.
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Figure A.4: MTE curves: joint normal model

Notes: The figure plots the MTE curves (expression
∑K

k=2 αkp̂
k in eq. [9] for my outcome variables

evaluated at mean values of the covariates. The underlying functional form is the joint normalmodel.
The 90 percent confidence interval is based on standard errors clustered at the district level.
Source: Own calculations based on the SOEP v35, 2003-2018, as the main data source.
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Table A6: Robustness check: ATE, TT, and TUT for main outcomes

Prosociality Baseline P(Z) ≤ 0.95 P(Z) ≤ 0.9 clustering
ATE -0.230 -0.025 -0.642 -0.230

(1.673) (1.762) (1.835) (1.947)
ATT 1.754* 1.786* 1.463 1.754*

(0.905) (0.914) (0.926) (0.910)
ATUT -1.056 -0.774 -1.506 -1.056

(2.238) (2.359) (2.475) (2.670)
LATE -0.002 -0.001 -0.005 -0.002

(0.005) (0.005) (0.005) (0.005)
SDQ Baseline P(Z) ≤ 0.95 P(Z) ≤ 0.9 clustering
ATE -0.481 -0.730 -0.703 -0.481

(1.583) (1.668) (1.563) (2.541)
ATT 1.797** 1.820** 2.108** 1.797**

(0.884) (0.901) (0.933) (0.853)
ATUT -1.414 -1.768 -1.841 -1.414

(2.018) (2.124) (1.958) (3.507)
LATE -0.002 -0.002 -0.001 -0.002

(0.007) (0.007) (0.008) (0.007)
Openness Baseline P(Z) ≤ 0.95 P(Z) ≤ 0.9 clustering
ATE 1.511 1.549 0.645 1.511

(1.602) (1.571) (1.803) (1.723)
ATT 1.803* 1.738* 1.946** 1.803*

(0.934) (0.948) (0.972) (0.999)
ATUT 1.397 1.479 0.118 1.397

(2.125) (2.081) (2.418) (2.342)
LATE 0.001 0.001 0.000 0.001

(0.004) (0.003) (0.004) (0.004)
Extraversion Baseline P(Z) ≤ 0.95 P(Z) ≤ 0.9 clustering
ATE -0.350 -0.905 -2.091 -0.350

(1.613) (1.735) (1.932) (1.791)
ATT 2.252** 2.344*** 2.252*** 2.252**

(0.874) (0.881) (0.858) (1.076)
ATUT -1.436 -2.250 -3.875 -1.436

(2.222) (2.386) (2.630) (2.455)
LATE 0.012*** 0.012*** 0.008* 0.012***

(0.004) (0.004) (0.005) (0.004)
Emotional stability Baseline P(Z) ≤ 0.95 P(Z) ≤ 0.9 clustering
ATE -1.207 -1.295 -1.405 -1.207

(1.277) (1.351) (1.299) (1.577)
ATT 1.453* 1.442* 2.384*** 1.453

(0.823) (0.828) (0.835) (0.949)
ATUT -2.313 -2.424 -2.954* -2.313

(1.695) (1.804) (1.723) (2.212)
LATE -0.005 -0.006 -0.008* -0.005

(0.004) (0.004) (0.005) (0.004)

Notes: The table reports the average treatment effect (ATE), the treatment effect

on the treated (TT), the treatment effect on the untreated (TUT), the local average

treatment effect (LATE) and the p-value for the test of essential heterogeneity for

alternative specifications of the outcomes with statistically significant results in the

baseline specification. Column 2 presents the results when the treatment includes

Hort programs, column 3 corresponds to the results when log of distance is used as an

alternative instrument, column 4 shows the results of a model that includes the whole

range of P(Z), and column 5 displays the estimates when clustering on the individual

level. * p < 0.1, ** p < 0.05, *** p < 0.01. Source: SOEP v35, own calculations.49



Figure A.5: MTE curves for openness: varying use of control variables

Notes: The figure displays MTE curves for the outcome of openness using a decreasing amount of control
variables. While panel (1) uses the full control set, the following graphs plot the MTE curve when
consecutively leaving out migration background (2), the latter plus household income (3), the latter plus
amount of younger siblings (4), the latter plus the dummy on whether only one parent is present in the
household (5), the latter plus whether the child additionally visits a Hort (6), the latter plus parental
education (7), the latter plus whether or not the household receives social transfers (8).
Source: Own calculations based on the SOEP v35, 2003-2018, as the main data source.
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Figure A.6: MTE curves: alternative functional forms

Notes: The figure displays MTE curves for the outcomes for which my baseline specification —using
a second polynomial —found statistically significant essential heterogeneity, i.e. prosociality, openness,
agreeableness and emotional stability. The solid MTE curve refers to the joint normal model specification,
the finely dashed, dotted and widely dashed lines show the pattern of the MTE curves obtained by using
a square, cubic and a quartic of the propensity score, respectively, and the larger dashed-dotted line
corresponds to the MTE curve resulting from a semiparametric approach.
Source: Own calculations based on the SOEP v35, 2003-2018, as the main data source.
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Figure A.7: MTE curve of SDQ prior to school entry

Notes: The figure displays the MTE curve for the placebo outcome SDQ score at age five. Source: Own
calculations based on the SOEP v35, 2003-2018, as the main data source.
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