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Abstract

Chapter 2: Despite numerous studies on skill development, we know little about the

effects of extracurricular music activities on cognitive and non-cognitive skills. This study

examines how music training during childhood and youth affects the development of cog-

nitive skills, school grades, personality, time use and ambition using data from the German

Socio-Economic Panel (SOEP). Our findings suggest that adolescents with music training

have better school grades, are more conscientious, open and ambitious. These effects are

stronger among adolescents from lower socio-economic status. In order to address the

non-random selection into playing music, we take into account detailed information on

the child and its parents, which may determine both the decision to pursue music lessons

and educational outcomes. While lacking truly exogenous variations in music activities,

our results are robust to a large range of sensitivity tests. We thereby approach causality

better than previous observational studies.

Chapter 3: Using data from the German Socio-Economic Panel, this paper analyses

the effects of spending part of adolescents’ leisure time playing music or doing sports, or

both. We find that while playing music fosters educational outcomes more than doing

sports, particularly so for girls and children from more highly educated families, doing

sports improves subjective health. For educational outcomes, doing both activities appears

to be most successful. The robustness of the results is examined with respect to the

identifying assumptions, including non-affected outcomes, a formal sensitivity analysis,

and instrumental variable estimation. These checks do not reveal any serious problems.

Chapter 4: Music, sports and other types of non-formal education are important leisure

time activities among children in Germany and other developed countries. Previous re-

search suggests that these activities foster the development of cognitive and non-cognitive

skills. However, access to non-formal education strongly depends on socio-economic status.

This paper examines whether in-kind transfers targeted at children from poor households,

xi



xii

as provided by the German “Educational package”, increase participation in extracurric-

ular music and sports activities. I use data from Families in Germany (FiD), a household

panel study with a focus on child development. Causal effects are identified by combining

a difference-in-differences estimator with propensity score matching, using eligibility for

the policy as the treatment variable. I find that subsidies for music school and sports

club membership fees, which are provided by the Educational package, have no overall

effect on music and sports activities, but increase participation by 10 percentage points

among children from two-parent families, as well as among eligible children with relatively

high household incomes. The absence of overall effects is probably due to a low take-up

rate. Moreover, one out of two beneficiaries was already active before the subsidy was

established.

Chapter 5: It is still widely debated how non-cognitive skills can be affected by policy

intervention. For example, universal music education programs are becoming increasingly

popular among policy makers in Germany and other developed countries. These are

intended to give children from poor families the opportunity to learn a musical instrument.

Moreover, policymakers present these programs as innovative policies that are important

for the personality development of young children. However, the effects of universal music

education on such outcomes are not yet sufficiently studied. This paper analyses the Jedem

Kind ein Instrument (an instrument for every child) program in the German state of North

Rhine-Westphalia. To do so, data from the German household panel studies SOEP and

FiD are combined with regional data on primary and music schools. Using a difference-in-

differences estimator, I show that the program successfully increases music participation

among disadvantaged children. It does so more effectively than the alternative policy of

reducing fees at public music schools. I further find that participation reduces conduct

problems and improves student teacher relationships, especially among boys.

Keywords: Non-formal education, cognitive and non-cognitive skills, inequality, policy

evaluation, German Socio-Economic Panel Study



Zusammenfassung

Kapitel 2: Obwohl die Entwicklung von Fähigkeiten bereits Gegenstand zahlreicher

Forschungsvorhaben war, ist bisher wenig über die Wirkung von Musik auf kognitive

und nicht-kognitive Fähigkeiten bekannt. Die vorliegende Studie untersucht auf der Basis

von Daten des Sozio-ökonomischen Panels, wie sich die Ausbildung auf einem Musikin-

strument in Kindheit und Jugend auf die Entwicklung von Intelligenz, Schulnoten, Per-

sönlichkeit und Ambition auswirkt. Die Ergebnisse deuten darauf hin, dass Jugendliche,

die an außerschulischem Musikunterricht teilnehmen, nicht nur bessere Schulnoten haben,

sondern auch gewissenhafter, offener und ambitionierter sind. Am Stärksten sind die

Effekte bei Jugendlichen mit niedrigerem sozio-ökonomischen Status. Die systematische

Selektion in Musikunterricht wird berücksichtigt, indem für detaillierte Charakteristika

der Jugendlichen und ihrer Eltern statistisch kontrolliert wird, die sowohl die Teilnahme

am Musikunterricht als auch die Outcomes beeinflussen können. Obwohl den Analysen

keine statistisch einwandfreie exogene Variation in der Teilnahme an Musik zugrunde liegt,

bestätigen verschiedene Sensitivitätsanalysen die genannten Effekte. Der kausale Effekt

von Musikunterricht wird somit besser identifiziert als in bisherigen Studien auf Basis

repräsentativer Befragungsdaten.

Kapitel 3: Mit Daten des Sozio-ökonomischen Panels vergleicht diese Studie die Wirk-

ung der Teilnahme an außerschulischem Musik- und Sportunterricht. So wirkt sich Musik

positiver auf den Schulerfolg aus als Sport, besonders bei Mädchen und Jugendlichen aus

gebildeteren Elternhäusern. Sport hingegen verbessert den selbst eingeschätzten Gesund-

heitszustand. Jugendliche, die sowohl Sport als auch Musik ausüben, erreichen einen

noch höheren Schulerfolg. Auch in diesem Kapitel hält die kausale Interpretation zahlre-

ichen Sensitivitätsanalysen stand, unter anderem indem der Effekt auf nicht betroffene

Outcomes getestet wird, sowie anhand einer formalen Sensitivitätsanalyse und mit Instru-

mentenvariablen.

xiii



xiv Zusammenfassung

Kapitel 4: Musik, Sport und andere non-formale Bildungsangebote sind wichtiger

Bestandteil jugendlicher Freizeitaktivitäten und wirken sich positiv auf die Entwicklung

von Fähigkeiten aus. Doch der Zugang zu non-formaler Bildung wird stark durch die

sozio-ökonomische Herkunft bestimmt. Diese Studie untersucht anhand von Daten der

längsschnittlichen Haushaltserhebung Familien in Deutschland, ob Bildungsgutscheine

für bedürftige Familien, wie sie durch das Bildungs- und Teilhabepaket zur Verfügung

gestellt werden, die Teilnahme an außerschulischen Musik- und Sportaktivitäten erhöhen.

Die Anspruchsberechtigung für das Bildungs- und Teilhabepaket hat insgesamt gesehen

keinen Einfluss auf die Teilnahme an Musik und Sport. Unter Kindern, die mit beiden

Eltern leben, sowie denen, deren Haushaltseinkommen oberhalb des Medians der Leis-

tungsberechtigten liegt, erhöht sich die Teilnahme jedoch um 10 Prozentpunkte. Nur

ein Sechstel der Leistungsberechtigten nimmt den Gutschein für kulturelle Teilhabe in

Anspruch, von denen etwa die Hälfte bereits vorher musikalisch oder sportlich aktiv war.

Kapitel 5: Musikalische Bildungsprogramme erfreuen sich weltweit einer immer größer-

en Beliebtheit unter Bildungspolitikern. Sie haben zum Ziel, Kindern aus benachteiligten

Familien das Erlernen eines Musikinstrumentes zu ermöglichen. Darüber hinaus wer-

den diese Programme besonders von Bildungspolitikern als innovative Politikmaßnahmen

dargestellt, die zur Entwicklung der Persönlichkeit beitragen. Allerdings wurden solche

Auswirkungen bisher kaum wissenschaftlich nachgewiesen. Diese Studie untersucht das

Programm Jedem Kind ein Instrument (JeKi) in Nordrhein-Westfalen. Daten des Sozio-

ökonomischen Panels sowie der Erhebung Familien in Deutschland werden mit Regional-

daten zu Musik- und Grundschulen kombiniert. Anhand eines Differenzen-in-Differenzen-

Schätzers zeigt die Studie, dass JeKi erfolgreich die Teilnahme an Musikunterricht unter

Kindern aus sozial benachteiligten Elternhäusern erhöht, und zwar deutlich besser als

durch die Reduzierung von Musikschulgebühren. Darüber hinaus reduziert die Teilnahme

am Programm Verhaltensprobleme und verbessert das Verhältnis zwischen Schülern und

Lehrern, besonders bei Jungen.

Schlüsselwörter: Non-formale Bildung, kognitive und nicht-kognitive Fähigkeiten, Un-

gleichheit, Evaluierung von Politikmaßnahmen, Sozio-oekonomisches Panel
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1 Introduction

With the work by James Heckman and coauthors, skills have become an important research

topic in economics. Numerous studies find that cognitive skills, but also personality,

behavior and other non-cognitive traits are important determinants for educational and

labor market success (see for example Almlund et al., 2011; Heckman et al., 2006; Heineck

and Anger, 2010). By consequence, many researchers in the economics of education study

how these skills develop and how they can be shaped by policy interventions.

Economic research on skill development is often studied in the context of models of skill

production (for example by Cunha et al., 2010; Todd and Wolpin, 2003). In these models,

children typically have some innate ability or genetic endowment. Skill development de-

pends not only on these endowments, but – most importantly for research in social sciences

– also on various environmental factors, which are often summarized as family and school

inputs. The productivity of inputs into the skill production function increases with the

level of previously acquired skills. By consequence, skills developed at earlier ages foster

the development of skills at later ages. Moreover, both cognitive and non-cognitive skills

are particularly malleable during childhood (Heckman and Kautz, 2014).

Many researchers have investigated whether school and pre-school foster skill develop-

ment. Among other findings, attending school was shown to improve cognitive skills in

the short-term (Carlsson et al., 2014), in the long-term (Banks and Mazzonna, 2012), or

among minorities (Cascio and Lewis, 2006). Improvements in non-cognitive skills were

identified as the driving mechanism for long-term positive effects of policy interventions

such as the Perry Preschool Project (Heckman et al., 2013). Overall, model programs

were found more successful in stimulating non-cognitive skill development than large-scale

policies such as Head Start (Currie, 2001).

The role of informal education, for example through parental input, was studied as

well. Among other findings, more than half of the test score gap between individuals was

1



2 1 Introduction

attributed to home investments (Todd and Wolpin, 2007). Parental inputs affect cognitive

skill development especially at early ages, while non-cognitive skills can be affected at later

stages of child development as well (Cunha and Heckman, 2008).

In contrast to formal schooling and informal (parental) inputs, non-formal education

has been studied much less. Educational activities are categorized as non-formal if they

take place in an institutional context, but do not lead to a certificate. Typical examples

are extracurricular music or sports activities, but also theater lessons, dance classes, and

after-school clubs.

The low number of studies focusing on non-formal education is surprising. Especially

in Germany, where full-day schools have only been widely established in the last decade,

extracurricular music and sports activities account for a substantial share of children’s

leisure time. Moreover, many parents and policymakers strongly believe that these activi-

ties are beneficial for skill development. They are considered by parents as an investment

into their child’s human capital. It is therefore important to thoroughly investigate such

claims using empirical research.

Access to non-formal education strongly depends on socio-economic background. Similar

to other voluntary learning activities such as online courses, non-formal education theo-

retically offers disadvantaged children the opportunity to compensate for missing parental

inputs or weaker school performance. In reality, unequal access to these activities might

actually reinforce inequalities of educational opportunity (Emanuel, 2013; Hansen and

Reich, 2015). Policymakers are increasingly aware of this and spend public funds on pro-

grams facilitating access to non-formal education for disadvantaged children. Such publicly

funded programs have not yet been sufficiently evaluated.

The contribution of this doctoral thesis is twofold. In the first part, it aims to investigate

whether non-formal education contributes to skill development and if yes, to which extent

access to non-formal education depends on socio-economic background. Based on this, the

second part explores possible policy interventions that make non-formal education more

accessible to children from disadvantaged social backgrounds.

Within the area of non-formal education, this thesis focuses in particular on music edu-

cation. So far, extracurricular sports activities have received some attention by economists.

This is probably due to the fact that sports play a major role in American high schools and
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Figure 1.1 – Thematic overview of the chapters
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universities. Cabane and Lechner (2015), as well as chapters 2 and 3 of this dissertation

provide an overview of the findings on the effects of extracurricular sports.

By contrast, the effects of learning a musical instrument have almost exclusively been

studied by researchers in psychology and music education. Winner et al. (2013) and

Schellenberg (2016) summarize these findings (including the results from chapter 2 of this

thesis). However, these existing studies do not sufficiently discuss the issue of non-random

selection, or focus on small samples of voluntary study participants (see chapters 2 and 3).

Moreover, they discuss neither the socio-economic implications of their findings, nor the

possible policy interventions that address these.

Figure 1.1 illustrates the topics of each chapter of this dissertation. Chapters 2 and 3

study how learning a musical instrument during adolescence affects the development of

cognitive and non-cognitive skills. Cognitive skills are measured by school grades, as well

as by a standardized test of fluid and crystalline intelligence. Non-cognitive skills refer not

only to personality traits, such as the Big Five (conscientiousness, openness, agreeableness,

neuroticism and extraversion) or the locus of control, but also to ambition, which I measure

with the aim to attain an upper secondary school or university degree.

Chapter 2 studies the effects of taking musical instrument lessons by comparing ado-

lescents with and without music training. Similar to most other studies on the effects of

non-formal education, playing music is compared to a combination of all other possible

counterfactual uses of leisure time. Chapter 3 starts by pointing out that such a vague
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comparison group might be misleading, because interpreting the effect of learning a musi-

cal instrument strongly depends on the activity that would have been carried out, had the

adolescent not played music. Moreover, parents or policymakers might wonder whether

other non-formal educational activities have similar effects. Therefore, chapter 3 compares

the effects of learning a musical instrument to those of playing sports.

For both chapters, I use data on 17-year-olds from the German Socio-Economic Panel

(SOEP). Adolescents in surveyed households answer the SOEP youth questionnaire in the

year they turn 17. They answer numerous questions about their childhood and youth,

providing information, for example, on music and sports activities, school grades, and

educational ambitions. Moreover, cognitive skills and personality traits are assessed using

standardized tests.

Studies on non-formal education face the challenge of credibly identifying causal effects.

Given that these activities are usually voluntary, randomized experiments could provide

reliable causal evidence (see for example Schellenberg, 2004). However, experiments are

difficult to implement and typically identify short-term results for a small sample of vol-

untary study participants. By contrast, non-experimental studies have to overcome the

potential bias resulting from non-random selection. Previous studies on sports partici-

pation tackle the selection problem using selection-on-observables, and sometimes instru-

mental variables, such as a change in law (Stevenson, 2010), or less credible instruments

like height, distance to facilities, and school size.

Given that these potential instrumental variables are almost always too weak, it seemed

more appropriate to base the identification of the effects of music training on selection-on-

observables. The SOEP is an excellent data set for this purpose, as it contains numerous

and very detailed characteristics on the adolescent’s parents and households. To avoid

unnecessary functional form restrictions, both chapters use propensity score matching to

estimate the effects. Moreover, both chapters contain a large number of sensitivity tests

to examine whether effects might be driven by unobserved heterogeneity.

To tackle the issue of non-random selection into music (and sports) participation, chap-

ters 2 and 3 also contain substantial investigations on the determinants of accessing non-

formal education. Two DIW Economic Bulletins were written in parallel to this thesis,

which discuss the determinants of taking part in non-formal education and private tutor-

ing, and how these determinants have developed over time (Hille et al., 2014, 2016).
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The second part of this thesis starts from the observation that access to music and

similar activities strongly depends on socio-economic background. Non-formal education

might therefore increase the inequality of opportunities, given that it is beneficial for skill

development. Therefore, two policy interventions are studied, which aim to provide access

to music education for children from disadvantaged social backgrounds. They represent

two approaches, which address different reasons of non-participation.

Chapter 4 studies the effects of a subsidy covering, among other child-related expendi-

tures, music school and sports club membership fees. As an in-kind benefit, the Educa-

tional package releases the budget constraint among poor households. In theory, such a

subsidy might increase participation in music or sports activities if financial constraints

are an important reason not to participate. By contrast, if non-participation is related to

education or preferences rather than financial constraints (as suggested among others by

Weininger et al., 2015), a simple subsidy is unlikely to change behavior.

Chapter 5 studies an alternative policy approach, according to which primary schools

directly offer musical instrument lessons in cooperation with local music schools. The

Jedem Kind ein Instrument (an instrument for every child) program exists in numerous

primary schools in the German federal state of North Rhine-Westphalia. Given that

children are directly animated to participate in music lessons, the program might increase

participation even if parents do not share the preference for artistic experiences.

Chapters 4 and 5 use data on children from Families in Germany (FiD), a longitudinal

household panel study closely related to the SOEP. While chapter 4 uses FiD data only,

chapter 5 makes use of the possibility to jointly analyze SOEP and FiD. In addition, data

on all public music schools, as well as primary schools of North Rhine-Westphalia was

merged to the sample of SOEP and FiD children for chapter 5.

To identify the effects of both policies on participation in music or sports activities

for various subgroups, I estimate the difference-in-differences between eligible and non-

eligible children before and after the policies were established. Chapter 4 concentrates on

the question whether the subsidy increases music or sports participation among eligible

children. In addition to participation of specific subgroups, chapter 5 also studies whether

access to the Jedem Kind ein Instrument program affects non-cognitive skills, as measured

by socio-emotional behavior and school attitude.





2 How learning a musical instrument affects

the development of skills

2.1 Introduction

Publicly subsidized projects offering extracurricular music lessons are increasingly popular

among policy makers. Having originated in Venezuela with the famous El Sistema (FMSB,

2013), such projects exist in many countries today. In Germany, the Federal Ministry of

Education has launched Kultur macht stark (Culture makes you strong), a new initiative

in 2013 with 50 million euros of funding per year (BMBF, 2012). On the regional level,

the government of North Rhine-Westphalia provides annual support to the project Jedem

Kind ein Instrument (An instrument for every child) in the amount of 10 million euros

(JeKi-Stiftung, 2014). As stated in their official descriptions, these projects aim to improve

educational opportunities, in particular for disadvantaged children and youth (e.g. BMBF,

2013).

The aim of reducing inequalities in educational opportunity through social policies pro-

moting music education implicitly relies on the assumption that music fosters the develop-

ment of cognitive and non-cognitive skills. The importance of these skills for educational

and labor market success has been widely recognized (e.g. Almlund et al., 2011; Heckman

and Kautz, 2012; Heckman et al., 2006; Heineck and Anger, 2010). According to findings

on the “technology of skill formation”, skills developed at younger ages promote later skill

attainment (Cunha and Heckman, 2007; Cunha et al., 2010). In particular, the productiv-

ity of investments in subsequent stages increases as a result of previously acquired skills.

Moreover, sociologists highlight that cultural capital – the familiarity with the codes and

modes of conduct of particular social environments – influences success in education and

7
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the labor market (Bourdieu and Passeron, 1990; Lareau and Weininger, 2003; Lareau,

2011) and works as a mechanism for the reproduction of social inequality.

Numerous studies argue that music affects a variety of indicators of skill development

(Winner et al., 2013). They argue that music induces brain reactions that stimulate the

development of cognitive skills (Schellenberg, 2011). Moreover, both cognitive skills and

school grades may be improved through the influence of music on personality traits such

as conscientiousness, openness, and perceived control (Schumacher, 2009). A positive

effect on the latter may also lead the musically trained to be more ambitious. Lareau

(2011) highlights the fact that music practice, similar to other extracurricular activities,

enhances educational success by sending positive signals to school teachers and by fostering

children’s acquisition of some elements of cultural capital. In addition, playing in an

orchestra or a band can promote the development of social skills as well as the sense of

belonging to a group. Finally, extracurricular activities consume time, which is then no

longer available for other potentially beneficial or harmful activities (Felfe et al., 2011).

Of course, leisure time occupations other than music can influence some of these outcomes

similarly or even more effectively. Part of the challenge is to distinguish their differential

effect.

The assumed positive effects of music, which even motivate social policy-makers, stand

in contrast to a lack of causal research on this topic. Observational studies face the

difficulty that the decision to learn a musical instrument is not made randomly. Causal

studies must distinguish the effect of music from outcome differences related to observed

and unobserved background characteristics. So far, only a small number of experimental

studies are able to identify true causal effects. For example, Schellenberg (2004) finds

that music lessons enhance general intelligence of children, but do not affect their social

skills. This finding has been confirmed in further experimental studies for children (Neville,

2008; Nering, 2002; Bilhartz et al., 1999), but not for adults (Bialystok and DePape, 2009;

Schellenberg and Moreno, 2010).1 However, as these studies are experimental, they focus

1 In addition, numerous studies in the fields of psychology and music education detect positive correlations
between playing music and cognitive skill development. They find that music practice or training is
associated with a higher IQ (Vaughn and Winner, 2000), an enhanced reading ability (Besson et al.,
2007; Loui et al., 2011), increased attention (Shahin et al., 2008) and a better memory (Ho et al., 2003).
Some of these relations remain after holding basic socio-demographic background characteristics constant
(Schellenberg, 2006; Southgate and Roscigno, 2009). Still, most studies do not accurately address the
issue of non-random selection into playing music and therefore detect correlations rather than causality
(Winner et al., 2013).
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on short-term music training within non-representative samples of voluntary participants.

While many claim that music also benefits the development of non-cognitive skills, no

study has yet proven that this is the case (Winner et al., 2013). To our knowledge, music

as an extracurricular activity has not been studied by economists so far.

This paper examines how learning a musical instrument during childhood and adoles-

cence affects the development of cognitive and non-cognitive skills using data from the

German Socio-Economic Panel (SOEP). We investigate the effect of long-term exposure

to music by restricting the treatment group to those who play music at age 17, have started

to do so at age 8 or before, and have received music lesson outside of school. Outcomes

are measured at age 17 and include cognitive skills, school grades, personality traits (Big

Five and perceived control), time use, ambition and optimism about future success.

We address the non-random selection into music practice by controlling for a large num-

ber of individual and parental background characteristics. These are likely to influence

the decision to engage with music, the constraints related to such a decision, as well as the

willingness to carry on playing music until age 17. In particular, we control for parental

income and education, household composition, the parents’ personality and school involve-

ment as well as the parents’ taste for the arts. Moreover, we control for the adolescent’s

recommended and realized choice of upper secondary school track, as well as the predicted

probability to give up music before age 17. We take these variables into account using

propensity score matching.

Our findings suggest that learning a musical instrument during childhood and adoles-

cence is associated with school grades which are one sixth of a standard deviation above

those of musically inactive adolescents. Moreover, young adults with music training are

more conscientious, open and ambitious. Outcome differences in school grades and per-

sonality are much stronger among adolescents from families with lower cultural capital.

The effects of music are larger than those of playing sports, an activity which has been

found an important input for skill development (Barron et al., 2000; Felfe et al., 2011;

Pfeifer and Cornelissen, 2010; Stevenson, 2010). The causal interpretation of our findings

depends on the conditional independence assumption. We discuss the plausibility of this

assumption and conclude that the outcome differences we find are probably not entirely

due to unobservable characteristics or reverse causality.
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Our contributions to the literature can be summarized as follows. First, our study

approaches causality better than previous observational studies on the effects of music.

While we cannot entirely exclude the possibility that unobserved confounders drive our

results, we account for more background characteristics than others have before. Moreover,

sensitivity tests suggest that our results are robust to reverse causality. Second, we use a

random sample of German adolescents to investigate our research question. This makes our

results more generalizable than the experimental work which has been carried out mainly

by psychologists. In particular, we are the first to use the SOEP to study this question,

which contains parental background information even from when the adolescent was still

a child. Third, our study examines the effects of music on a broader range of outcomes

than previous studies have looked at. In addition to cognitive skills, we observe school

grades, personality, time use and ambition. Fourth, contrary to previous observational and

experimental studies in this field, we examine the effects of long-term exposure to music.

We investigate the development of skills among adolescents who play music at age 17, have

started to do so at age 8 or before and have taken instrumental music lessons. Our data

allow us to construct alternative treatment definitions, to which our results are robust.

Fifth, we examine the heterogeneity of the effect with respect to socio-economic status.

Social policies promoting music education can only be effective if their treatment not only

affects those from higher socio-economic backgrounds, who are likely to be involved in

education-oriented leisure activities in any case. Indeed, we find that the effects of our

treatment are stronger among adolescents with lower cultural capital. Finally, we compare

the effect of music to the alternative of playing sports at a comparable level of intensity.

In most previous studies on leisure activities, such distinctions are not explicitly made.

We find that the effect of music is much stronger than that of sports.

Next, we describe why learning a musical instrument might influence educational oppor-

tunities. After a short summary of data and methodology, we present our findings. The

study concludes with a discussion on the caveats of a causal interpretation of our results.

2.2 Mechanisms of the potential effect of music

Learning a musical instrument is widely believed to affect a variety of outcomes related

to educational achievement (Winner et al., 2013), as summarized in Table 2.1. Any hy-
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Table 2.1 – Hypotheses: potential effects of music training

Hypothesis Mechanism

Cognitive skills
→ Improved cognitive skills Influence on subdomains of cognitive function, executive function or

via non-cognitive skills (Schellenberg, 2004, 2011)

Non-cognitive skills
→ Increased conscientiousness Music requires self-discipline (Schumacher, 2009)
→ Higher perceived control Judge ability, develop positive self-concept (Schumacher, 2009)
→ Increased openness Contact with classical music
→ Increased ambition Judge own ability, success and progress (Schumacher, 2009)

School achievement
→ Improved school grades Positive signal to school teachers (Lareau, 2011), improved cognitive

skills

Cultural and social capital
→ Enhanced cultural capital Interaction with teacher in small group (Lareau, 2011)
→ Improved social skills Interaction with peers and teachers (Schumacher, 2009)
→ Higher social well-being Belonging to a group (Ormel et al., 1999; Menninghaus, 2011)

Time use
→ Changes in time use Crowding out of positive or negative activities (Felfe et al., 2011),

structure learning and time schedule (Lareau, 2011)

Inequality
→ Stronger effects for low SES Efficiency of investment (Heckman and Masterov, 2007),

cultural mobility (DiMaggio, 1982)
→ Stronger effects for high SES Cultural reproduction (Bourdieu, 1986)

pothesis on such effects is based on the assumption that skills acquired through music are

transferable to other domains.

Schellenberg (2011) considers three channels by which music potentially improves cog-

nitive development. It might affect subdomains of cognitive functioning such as auditory

temporal processing or visual memory. Alternatively, music training could stimulate the

executive function. The executive function represents judgment and problem-solving ca-

pacities, which are particularly malleable during childhood and correlated with IQ. More

indirectly, music may improve intelligence through its effect on non-cognitive skills.

Studying a musical instrument requires regular training and thereby forces students to be

self-disciplined, persistent, and involved (Covay and Carbonaro, 2010). As a consequence,

this may improve conscientiousness, a dimension of the Big Five personality traits. Other

personality traits are likely to be affected by music as well.2 According to Schumacher

2 Some psychologists argue that personality is genetically determined and cannot be modified (Pervin et al.,
2005), but the personalities of children have been shown to be less stable than those of adults. Heckman
and Kautz (2012) highlight that the long-lasting positive effect of early childhood interventions, such as
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(2009), learning a musical instrument teaches children to judge their ability to learn as

well as their progress in learning. He calls this ability a positive self-concept. Similarly,

Covay and Carbonaro (2010) point out that learning a musical instrument teaches a child

to handle success and failure. In terms of personality traits, these experiences might affect

perceived control. Perceived control indicates the extent to which someone believes to be

able to influence their own destiny.3 If music training increases perceived control, we also

expect these children to be more ambitious.

In addition to skill improvements and personality changes, music may affect educational

achievements through signaling effects (Lareau, 2011). If a teacher knows about a student’s

after-school musical activities, that teacher may reward the perceived rather than proven

competence with a better grade than actually appropriate.

Improvements of social skills are possible as well. When music classes are taught in a

group or an orchestra, students closely and directly interact with their peers. Typically,

such interactions considerably differ from those in the classroom. Students have to learn

to take over someone else’s perspective, putting their own interests back for the benefit

of the common goal. With other words, they have to learn to see their fellow students

as partners rather than competitors (Schumacher, 2009). Furthermore, the contact with

teachers in a small group may stimulate cultural capital. In particular, learning to interact

with a person of authority can increase the child’s sense of entitlement (Lareau, 2011).

Beyond these advantages in terms of skills and education, music training might enhance

social well-being by giving individuals a sense of belonging to a group (Lindenberg, 1989;

Ormel et al., 1999). Indeed, Menninghaus (2011) relates participation in the arts to the

costly signal theory. He states that the possession of artistic objects or engagement in

cultural activities is used to signal one’s affiliation to a certain social status.

Finally, learning a musical instrument could influence educational achievement through

its effect on time use. Whether the expected effect is positive or negative depends on

whether playing an instrument reduces the time available for potentially beneficial or

the Perry Preschool Project, were attained through the program’s positive impact on personality. Non-
cognitive skills have proven to be particularly malleable at younger ages (Specht et al., 2011; Cobb-Clark
and Schurer, 2012; Donnellan and Lucas, 2008).

3 While the development of a positive self-concept might increase one’s perceived control, learning a musical
instrument might also be correlated with lower perceived control. Children learning a musical instrument
often have parents who intervene strongly in their schedules and choices of free-time activities (Lareau,
2011). Hence, a potential positive effect on perceived control might be hidden due to a systematically
lower level of perceived control among the non-random sample of musically active children.
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harmful activities (Felfe et al., 2011). Still, children participating in extracurricular activ-

ities might learn to better manage their learning processes and time schedules (Lareau,

2011).

Estimating the mean effect of learning a musical instrument could hide important het-

erogeneities. Policies such as those mentioned in the introduction are aimed primarily at

children from disadvantaged social backgrounds. Heckman and Masterov (2007) point out

that such policies are among the rare which do not involve a trade-off between efficiency

and fairness. DiMaggio’s (1982) cultural mobility hypothesis suggests that children from

disadvantaged social backgrounds benefit particularly, because these have a higher po-

tential gain as a form of compensation for missing educational inputs from the children’s

families. In contrast, Bourdieu’s (1986) cultural reproduction hypothesis argues that richer

and more educated parents have access to better quality extracurricular activities, which

stimulate skill development more successfully.

Besides understanding the effects of leisure activities on skill development, further re-

search is needed to understand the extent to which these activities can act as substitutes.

Some of the abovementioned effects are likely to result from extracurricular activities other

than music as well.

2.3 Data

The German Socio-Economic Panel study (SOEP) is to our knowledge currently the best

available longitudinal data set for studying the effects of learning a musical instrument.

First, it contains a detailed assessment of the intensity and duration of music activities for a

random sample of adolescents (Schupp and Herrmann, 2009). Second, the SOEP measures

a large variety of outcomes such as school results, cognitive skills, personality, time use,

and ambition. Third, given that it is a household rather than an individual survey, the

SOEP allows us to directly observe numerous parental background characteristics (Wagner

et al., 2007). Moreover, due to the longitudinal nature of the survey, these variables are

available for when the adolescent was still a child.

Our estimation sample consists of all survey participants who have answered the SOEP

Youth Questionnaire between 2001 and 2012, leading to a sample size of 3,941 observations.

This questionnaire is administered to all SOEP household members in the year they turn



14 2 How learning a musical instrument affects the development of skills

17. It contains youth-specific questions related to educational achievements and plans,

activities during childhood and youth, as well as subjective questions on personality and

opinions.

To define our treatment, we take advantage of this questionnaire’s detailed assessment

of music activities during youth. Young adults are asked to answer the following questions

(Weinhardt and Schupp, 2011):

• Question 16: Do you play a musical instrument or pursue singing seriously?

(Yes or no)

If the answer is yes, the following further questions are asked:

• Question 17: What type of music do you make?

(Classical, Pop/Rock/etc. or Folk music)

• Question 18: Do you do this alone or in some sort of group?

(Alone/with teacher, in an orchestra/choir, in a band or in another type of group)

• Question 19: How old were you when you started? (Age)

• Question 20: Do you take or have you ever taken music lessons outside of school?

(Yes or no)

With the answers to these questions, it is possible to construct a variety of treatment

indicators. Compared to other data, the SOEP thus allows us to examine the effects

of music at different intensity levels. In our main specification, we consider individuals

to be musically active, if they (a) play a musical instrument at age 17 (answer “yes” to

question 16), (b) have started to do so at age 8 or before (answer “8” or lower to question

19), and (c) who have taken music lessons outside of school (answer “yes” to question

20). Rather than simply studying adolescents who claim to be active in music at some

point in time, we examine the effect of exposure to music at a minimum level of intensity.

With the abovementioned questions, different treatment definitions can be constructed

as well, which we will use as robustness checks. Table 2.2 describes the characteristics

of music practice for various treatment definitions. The main definition described above

is presented in column 1. The table shows that the characteristics of playing music do

not vary that much depending on how it is defined. Still, our main treatment definition

involves playing at a relatively high level of intensity.
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Table 2.2 – Characteristics of music practice

Various definitions of playing music

≤8 & 17 17 17 >8 & 17 ≤8 & 17 ≤8 & 17 ≤8 & 17
lessons lessons lessons lessons lessons

classical weekly
(1) (2) (3) (4) (5) (6) (7)

Share playing...

...classical music 0.47 0.30 0.38 0.29 0.44 1.00 0.46

...rock, pop or techno 0.38 0.50 0.43 0.47 0.40 0.00 0.39

...alone 0.53 0.47 0.54 0.57 0.50 0.64 0.50

...in an orchestra or choir 0.23 0.20 0.20 0.17 0.25 0.26 0.25

...in a band 0.17 0.22 0.19 0.21 0.17 0.06 0.19

...playing music daily 0.44 0.39 0.42 0.38 0.42 0.41 0.51

...taking music lessons
outside school

1.00 0.74 1.00 1.00 0.90 1.00 1.00

Average starting age 6.4 9.4 8.5 10.9 6.4 6.3 6.4

Number of adolescents
(total: 3,941)

417 963 709 257 465 154 360

Source: SOEP v29 (2001-2012 pooled), own calculations. Characteristics of music practice for various treatment
definitions. Figures indicate the share of individuals, for whom the respective characteristic is true, except for
starting age, where the age is indicated. Exact definitions: (1) Play music at age 17, started at age 8 or before, take
music lessons. (2) Play music at age 17. (3) Play music at age 17, take music lessons. (4) Play music at 17, started
at age 9 or later, take music lessons. (5) Play music at 17, started at age 8 or before. (6) Music at 17, started at 8
or before, have lessons, play classical music. (7) Music at 17, started at 8 or before, have lessons, play weekly.

Sport is the only other extracurricular activity which is assessed in similar detail in the

SOEP Youth Questionnaire. This will allow us to compare our results to the alternative

treatment of doing sports at a similar level of intensity. We consider as active in sports

those who (a) play sports at age 17, (b) have started to do so at age 8 or before, and (c)

regularly take part in sports competitions.

All outcomes examined in this study were taken from the SOEP Youth Questionnaire as

well and are thus measured at the age of 17. In particular, we examine the effect of music

training on cognitive skills, school grades, personality, ambitions and time use. Detailed

information on all outcome variables can be found in Tables A.2 and A.3 of the appendix.

Cognitive skills have been measured since 2006 with a standardized test. This test

consists of three subscores: analogies, figures, and mathematics operators (Schupp and

Herrmann, 2009). The first assesses the individual’s verbal knowledge and asks respon-

dents to identify word pairs. To get a good score in Figures, one has to choose the correct

symbol continuing a given row. Similarly, the test of mathematics ability requires individ-
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uals to insert operators in incomplete mathematical computations. In order to facilitate

the interpretation of cognitive skills, all results were normalized.

In addition to directly testing their cognitive skills, the SOEP Youth Questionnaire

asks young adults about their latest school grades in German, mathematics, and their

first foreign language. Due to fundamental differences in educational programs, grades are

not easily comparable between the three German secondary school tracks (Hauptschule,

Realschule, Gymnasium). To facilitate comparisons, we normalize all school grades within

each type of secondary school.

The SOEP Youth Questionnaire investigates various dimensions of personality using

simplified psychologically validated items to which respondents state their level of agree-

ment on a Likert scale. We investigate the effect of music on the Big Five personality traits

(McCrae and Costa, 1999; Lang et al., 2011), which include conscientiousness, openness,

agreeableness, extraversion and neuroticism. Moreover, our hypotheses suggest that prac-

ticing a musical instrument may affect perceived control. Someone is characterized by a

high level of perceived control if she or he believes to be able to influence their own destiny

(Specht et al., 2013). For each dimension, we use the average answer among all items. For

detailed descriptions of the items, please refer to Table A.3 in the appendix.

In addition to assessing current skills and personality, the SOEP Youth Questionnaire

asks about plans and worries for the future. As further outcome variables, we consider

the young adult’s plans to obtain an upper secondary school degree (Abitur) as well as a

university degree. Moreover, respondents are asked to estimate the probabilities to find

a job in their desired occupation and to be successful in their job. Finally, a measure

indicating whether the individual watches TV and reads daily will allow us to examine

how learning a musical instrument affects the adolescent’s use of leisure time.

Due to the longitudinal nature and household dimension of our data, we are able to

merge rich background information on each adolescent’s family as well as information on

the individual’s childhood.4 This is important because families with children who learn a

musical instrument differ strongly from others. In addition to the standard socio-economic

characteristics of the parents such as education, income, and household composition, we

observe some important aspects that are likely to influence the decision to enroll the child

into music lessons. In particular, our data contain the parents’ personality, involvement
4 We take this information from the standard SOEP household and individual questionnaires.
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in the child’s education as well as taste for the arts. For all parental variables, we use

observations on the mother. If not available, we replace them with those for the father.5

Time-varying variables were measured as early as available for each individual, but no

earlier than age five.6 Please refer to Table A.4 in the appendix for a list of available

control variables and when they were observed.

Without considering missing values among the outcome variables, our sample contains

3,941 observations, 417 of which are treated according to the definition described above.7

We then construct three final samples for three groups of outcome variables: those mea-

sured in every survey year (3,488 observations), cognitive skills (1,847 observations) and

the Big Five personality traits (1,815 observations). Within each group, we carry out our

estimations with a single sample for which we have complete information on all outcomes.

The outcomes in the latter two groups were not measured every year, the sample sizes

are therefore considerably smaller. Please refer to Appendix A.1 for details on the sample

construction. Summary statistics for all outcome and control variables can be found in

Tables A.5, A.6 and A.7 of the appendix.

2.4 Empirical approach

The decision to play and learn a musical instrument is not made randomly. This study

takes selection into account by controlling for numerous observable characteristics. Out-

come differences between musically active and inactive adolescents are estimated using

propensity score matching. According to our treatment definition, non-random selection

takes place at two stages: the decision to engage with music and enroll in music lessons,

as well as the decision to carry on playing music until the age of 17.

The decision to engage with music at an early age and take up music lessons is likely to

be strongly influenced by the parents. Such a decision may be motivated by utility and
5 However, our results are also robust to including covariates for the father, in addition to or instead of
those of the mother (see Appendix A.3).

6 We do not include variables such as household income and the parents’ artistic activities when the child
was younger than five, because parents with very small children may be in a particular situation. About
60 percent of our sample entered the data after age five of the child. On average, individuals enter our
sample when they are 8.2 years old. 53 percent of all treated enter the SOEP no more than three years
after the start of the treatment. Our results are robust to using the subsample of individuals for whom
background characteristics are available at age 5 or before they start to play music (see Appendix A.3).

7 Missing covariates are replaced by 0 for binary and by their mean for continuous variables. Missing
indicators are included. Our results are robust to using the subsample of individuals for whom we have
complete information on all covariates, as well as on all outcomes (see Appendix A.3).
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taste. In addition to the direct utility or pleasure someone derives from making music,

parents are likely to consider music training as an investment in their child’s future success

(Eide and Ronan, 2001; Lareau, 2011). Moreover, they might enroll their child in music

lessons because their own previous experience or habit of arts consumption has led them to

develop a taste for the arts, as postulated in the learning-by-consuming theory (Garboua

and Montmarquette, 1996). A preference for the arts depends on the educational level if we

assume that more highly educated people are more able to appreciate artistic production

and consumption (Lunn and Kelly, 2009). Those parents might also be more likely to

enroll their children in music lessons, because the artistic activities available to children

are adapted to the tastes of the more highly educated (Lunn and Kelly, 2009).

In our selection model, we address these motives as follows. First, both utility-based

and taste-based motivations are related to socio-economic status (Yaish and Katz-Gerro,

2012). We control for the mother’s education, qualifications, and migration background

as well as her age at the child’s birth. Moreover, parents are more likely to consider music

lessons as an investment in children’s future skills if they are more involved with the child’s

school activities in general. Therefore, we control for parents’ contact with school, which

is approximated by their disposition to help with homework, regularly meet the teacher,

or be involved in other ways.8 Furthermore, we control for the mother’s personality, which

might play a role in her eagerness to invest in the child’s skill development. Finally, to take

parental taste into account, we control for the mother’s frequency of attending cultural

events and being artistically active, her openness toward the arts, as well as the number

of books at home.

Even though willing to send their children to music lessons, parents might face financial

constraints or are lacking the means to effectively support their offspring’s musical activi-

ties. We address this issue by controlling for net monthly household income. In addition,

we include variables approximating the complications involved in enrolling a child in music

lessons: the number of rooms per person at home, the number of siblings and birth order,

whether the household lives in a rural area and federal state fixed effects. Moreover, we

argue that financial constraints are less pronounced in Germany than elsewhere, given that

8 These variables are retrospectively reported by the adolescent herself at age 17.
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the association of German public music schools obliges its members to propose reduced

fees to individuals with low income (VDM, 2011).9

This study considers adolescents as treated, if they played music at age 8 or before

and continued to do so until age 17.10 Only few researchers have studied the reasons for

giving up instrumental music lessons during adolescence. Switlick and Bullerjahn (1999)

conclude that major determinants are a lack of motivation, critical life events, problems

at school and organizational issues. To the extent that those are not correlated with the

parents’ background characteristics described above, we deal with this issue by including

characteristics of the adolescent herself. Lacking more precise measures, we proxy skills

prior to playing music by controlling for adolescents’ secondary school track. Moreover,

we know the type of secondary school their teacher recommended at the end of primary

school.11 In addition, we control for gender and birth year fixed effects. In a robustness

check, we estimate the probability to give up music before age 17 within a subsample,

for which we observe the history of extracurricular music activities from age 12 to 17.

Please refer to Section 2.5 for details. Due to the lack of pre-treatment cognitive and

non-cognitive skills in our data, results might be driven by reverse causality. Please refer

to Section 2.6 for a discussion of this issue.

Taking these variables into account, we estimate average outcome differences between

musically active and inactive adolescents using propensity score matching. While similar

results can be obtained with a simple linear regression model, propensity score matching

has three advantages in our context. First, contrary to ordinary least squares, we do

not need to assume a linear relation between covariates and outcomes. Especially when

the distribution of covariates differs between treatment and control group, and if both

groups strongly differ in size, functional form assumptions may provide results which are

sensitive to minor changes in the specification (Imbens, 2015). Second, propensity score

matching allows us to use a large number of control variables even with a limited sample

9 The association of German public music schools (Verband deutscher Musikschulen) is the umbrella orga-
nization of approximately 1000 publicly funded music schools covering the entire country.

10 Unfortunately, we are not able to identify individuals, who played music at a younger age, but gave up
before answering the SOEP Youth Questionnaire at age 17. The implications of this are discussed in
Section 2.6.

11 In Germany, after primary school at age 10, students have to choose their secondary school track. They
choose between upper secondary school (Gymnasium), which leads to a university entrance certificate,
medium secondary school (Realschule), which provides the qualifications for vocational training and
lower secondary school (Hauptschule). Teachers issue a recommendation for one of the three tracks at
the end of primary school.
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size, given that these are summarized in the propensity score (Huber et al., 2013). Finally,

in a setting where children learning a musical instrument are likely to significantly differ

from other children, the necessity to verify the existence of common support will provide

us with some hint as to the comparability of treatment and control group (Imbens and

Wooldridge, 2009). Given these differences and the fact that our control group is ten

times larger than the treatment group, propensity score matching appears to be the best

methodological choice.

The estimator was implemented in the following way. First, we estimate the probability

to be treated with a probit model. This probability is called the propensity score. Ideally,

all variables influencing the decision to enroll in music lessons and carry on playing until

age 17 should be included in the selection model.

A table with all coefficients of the selection model can be found in the appendix (Ta-

ble A.8). Overall, the selection model is able to explain about 18 percent of the variation

in music practice, which is comparable to similar studies (for example Felfe et al., 2011).

The coefficients are not surprising: Given that many of the covariates are correlated with

each other, some of them are not statistically significant. According to recommendations

from the statistics literature (Stuart, 2010), we include these insignificant coefficients in

the selection model, as the aim is not to find the best model explaining the treatment but

to balance observable (and if possible unobservable) characteristics in the treatment and

control groups as much as possible.

Figure A.1 in the appendix shows common support between the treatment and con-

trol group. The figure indicates that untreated individuals (children who do not learn a

musical instrument) are more likely to have a low propensity score, a further indicator

that our selection model predicts musical practice quite well. Still, for the majority of the

distribution, it is possible to find at least one corresponding control observation for each

treated individual. With a caliper of one percent, only 3 out of 417 individuals in the

treatment group and none in the control group remain unmatched.

Next, we find matches in the control group for each treated individual. We use radius

matching with a caliper of one percent, meaning that we give equal weight to each control

observation having a propensity score in the range of one percent around the corresponding

treated observation. The equal weights of the control observations being matched to one
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treated observation are chosen to sum to one. Table A.9 in the appendix shows that all

covariates are balanced after matching.

We now calculate the mean outcome difference between the treatment and the weighted

control group. If our selection model is able to control for all relevant variables, this

corresponds to the average treatment effect on the treated, ATT (Imbens and Wooldridge,

2009).12 Algebraically, we estimate:

ˆATT = 1
NT

NT∑
i=1

Tiyi −
1
NC

NC∑
i=1

(1− Ti)ŵiyi (2.1)

where NT and NC are the number of treated and control observations, Ti is the treatment

indicator, and yi the outcome for individual i. Control observations are weighted with

weight ŵi, which is obtained from matching as described above. Standard errors are

clustered at the family level and estimated by bootstrap with 1999 replications.13

Given that we do not observe an exogenous variation in treatment participation, an

interpretation of our results as causal effects of music training relies on the conditional

independence assumption. To estimate the effect of music on skill production, we need to

assume that the decision to learn a musical instrument is uncorrelated with any unobserved

characteristics which also have an influence on the development of skills, to the extent

that they are uncorrelated with the observable characteristics we control for. Section 2.6

discusses the plausibility of this assumption.

2.5 Results

2.5.1 Main results

Table 2.3 describes outcome differences at age 17 between adolescents with and without

music training. Column (1) shows raw differences without controlling for any individual

or parental characteristics. All other columns take selection into account using propen-

sity score matching. As described in the previous section, we control for many variables

related to the parents’ motivation to enroll their children in music classes, financial and
12 To obtain the average treatment effect, it would be necessary to separately estimate the average treatment

effect on the non-treated by finding matches in the treatment group for each control observation. As
the treatment group is ten times smaller than the control group, the quality of such matches would be
low. To obtain robust results, we restrict our analysis to the average treatment effect on the treated.

13 An analytical approximation would be possible, but is not recommended by Huber et al. (2015).
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Table 2.3 – Outcome differences between adolescents with and without music training or alternative activities

Treatment: Music (age 8 and 17, music lessons) Treatment: alternatives
Main results by cultural capital Main def. + Sports (age 8 and

No controls Full controls Low High classical 17, competitions) Sample
(1) (2) (3) (4) (5) (6) size

Cognitive skills (in std. dev.)
Average cognitive skills 0.49*** (0.07) 0.07 (0.08) 0.06 (0.13) 0.05 (0.12) 0.22 (0.14) 0.06 (0.06) 1,847
Analogies 0.59*** (0.07) 0.14 (0.09) 0.17 (0.14) -0.01 (0.13) 0.21 (0.15) -0.01 (0.07) 1,847
Figures 0.43*** (0.07) 0.09 (0.08) 0.14 (0.14) 0.08 (0.13) 0.21 (0.15) 0.00 (0.07) 1,847
Maths operators 0.20*** (0.07) -0.03 (0.08) -0.12 (0.13) 0.04 (0.13) 0.12 (0.15) 0.12+ (0.06) 1,847

School grades1 (in std. dev.)
Average school grade -0.31*** (0.05) -0.18*** (0.06) -0.23** (0.11) -0.03 (0.10) -0.21+ (0.12) 0.05 (0.05) 3,488
German grade -0.31*** (0.05) -0.16** (0.06) -0.14 (0.11) -0.11 (0.10) -0.16 (0.11) 0.07 (0.05) 3,488
Foreign language grade -0.26*** (0.05) -0.13** (0.06) -0.09 (0.11) -0.05 (0.10) -0.17 (0.11) 0.11** (0.05) 3,488
Mathematics grade -0.15** (0.06) -0.11+ (0.07) -0.28** (0.13) 0.08 (0.10) -0.14 (0.13) -0.06 (0.05) 3,488

Personality (in std. dev.)
Conscientiousness 0.19*** (0.07) 0.23** (0.10) 0.23 (0.14) 0.13 (0.15) 0.16 (0.16) -0.02 (0.07) 1,815
Openness 0.49*** (0.07) 0.26*** (0.09) 0.43*** (0.16) 0.12 (0.15) 0.10 (0.18) -0.12+ (0.07) 1,815
Agreeableness 0.17** (0.07) 0.13 (0.09) 0.23 (0.15) 0.09 (0.14) -0.06 (0.16) 0.03 (0.07) 1,815
Extraversion 0.07 (0.07) -0.01 (0.09) -0.04 (0.15) 0.00 (0.14) -0.13 (0.16) 0.23*** (0.07) 1,815
Neuroticism 0.06 (0.07) 0.05 (0.09) 0.02 (0.16) -0.00 (0.14) 0.02 (0.18) -0.04 (0.07) 1,815
Perceived control 0.18*** (0.05) 0.03 (0.06) 0.27** (0.11) -0.10 (0.09) -0.02 (0.11) 0.03 (0.05) 3,488

Time use (in %)
Watch TV daily -19.34*** (2.75) -11.05*** (3.32) -12.99** (5.37) -10.13** (5.12) -11.40** (5.67) 1.12 (2.35) 3,488
Read books daily 15.99*** (2.69) 6.03+ (3.48) 14.14*** (5.44) 1.11 (5.37) 9.00 (6.08) -4.09+ (2.26) 3,488

Ambition (in %)
Aim Abitur 38.46*** (2.33) 4.13+ (2.15) 6.04 (4.65) 2.90 (3.32) 1.81 (3.59) -0.38 (2.02) 3,488
Aim university 40.05*** (2.65) 8.20*** (2.93) 8.81 (5.49) 7.55 (4.59) 9.87** (4.89) 0.16 (2.16) 3,488
Job success likely 1.86** (0.93) 1.25 (1.13) 3.70+ (2.06) -0.06 (1.70) -1.54 (2.09) 2.71*** (0.88) 3,488
Desired profession likely 2.00+ (1.04) 2.19+ (1.25) 5.49** (2.24) -0.79 (2.06) -0.36 (2.34) 2.77*** (1.06) 3,488

1 Note that in Germany, better performance is rewarded with a lower school grade.
Source: SOEP v29 (2001-2012), own calculations. Column (1) shows outcome differences without controlling for selection. Column (2) shows the baseline results for the full
sample. Columns (3) to (4) show differential effects by cultural capital. Low cultural capital: Fewer than 200 books at home. High cultural capital: More than 200 books at
home. Colums (5) and (6) show the effect of alternative activities: Play classical music (main treatment definition, restricted to those who play classical music); Sports (at
age 17, started at age 8 or before, regularly participates in competitions). Propensity score matching is used to account for control variables (radius matching with caliper
0.01). The sample size is smaller for cognitive skills and some personality measures, as these have only been assessed since 2006. Standard errors in parentheses are clustered
at the household level and estimated by bootstrap (1999 replications). Significance levels: + p < 0.1 ∗ ∗ p < 0.05 ∗ ∗ ∗ p < 0.01



2.5 Results 23

material constraints within the household to do so, as well as characteristics of the ado-

lescents themselves as a proxy of their willingness to carry on until age 17. Columns (2)

to (6) describe the potential effect of music for different subgroups and treatment defini-

tions. Further results showing outcome differences for various subgroups and treatment

definitions can be found in Appendix A.3.

In each row, we estimate the difference between musically active and inactive adoles-

cents with respect to the outcome specified on the left. Outcomes are grouped into five

categories. Differences in cognitive skills, school grades, and personality are measured in

standard deviations. Differences in time use and ambitions are stated in percentage points.

The coefficients presented in Table 2.3 describe the following picture. Without taking

individual and family characteristics into account (column 1), adolescents with music

training fare much better. Differences are most important with respect to cognitive skills.

On average, musically active adolescents score one half of a standard deviation above their

non-musical peers. This is in line with the vast amount of previous research on music,

which almost exclusively concentrates on cognitive skills as outcome measures. Average

school grades of musically active adolescents are almost one third of a standard above

those of their non-musical peers. Note that in Germany, the grading scale runs from 1

(highest possible score) to 6 (failing). Enormous differences can also be observed with

respect to personality, time use and ambition.

Once we hold observable characteristics constant as described above, outcome differences

between musically active and inactive adolescents greatly reduce (column 2). However, a

substantial part of these differences still remains unexplained by the a large number of

covariates we control for.

Taking selection into account, the enormous advantage of music with respect to cognitive

skills almost entirely disappears and becomes insignificant. Only in some specifications

(among individuals who play classical music or attend upper secondary school), cognitive

skills are still potentially affected by music, as described below. However, even after in-

cluding control variables, a strong positive association of music and school grades remains.

Adolescents who learn and play a musical instrument obtain an average school grade of

approximately one sixth of a standard deviation above that of other individuals. This is

a large difference, similar to the effect of introducing a central exit examination (Jürges
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et al., 2005). Better school grades despite a lack of improvements in cognitive skills could

hint toward the existence of a positive signaling effect.

With respect to personality, adolescents with music training differ significantly as well.

They are almost one fourth of a standard deviation more conscientious and open than oth-

ers.14 Learning a musical instrument is not correlated with agreeableness, extraversion or

neuroticism. Contrary to what one would expect, children who learn a musical instrument

are also not characterized by a higher perception of control.

If we look at time use and educational ambitions, we see systematic differences between

the two groups as well. Children who learn a musical instrument are eleven percent less

likely to watch TV every day. Moreover, they are eight percent more likely to aim at

attending university.

In the next step, we examine the heterogeneity of these outcome differences with respect

to cultural capital (columns 3 and 4). We consider families with more than 200 books

at home as characterized by a high level of cultural capital. According to this definition,

our sample contains 1,219 individuals with high and 2,722 individuals with low cultural

capital. Among the former, 21 percent (255 adolescents) played music at age 8 and 17

and have taken music lessons, while only 6 percent (162 adolescents) of the latter did so.

Outcome differences between adolescents with and without music training are consider-

ably higher among those with low cultural capital. In particular, differences with respect

to school grades and personality are entirely driven by the latter. This supports the

cultural mobility hypothesis by DiMaggio (1982), according to which children from less

favorable social backgrounds have deficits to catch up and music can help them do so. An

interesting observation can be made with respect to perceived control. Musically active

adolescents with few books at home have a higher degree of perceived control than their

peers, whereas individuals with high cultural capital have a lower degree of perceived con-

trol if they play music. Possibly, adolescents with high cultural capital, who play music,

are more influenced by their parents and therefore less in control of their life.

Heterogeneities with respect to other subgroups are presented in Tables A.11 and A.12

of the appendix. Distinguishing by parental education as well as the adolescent’s upper

secondary school track confirms that individuals from less advantaged backgrounds benefit

14 The higher value for openness is at least partly related to the fact that one of the three items assessing
openness deals with openness to artistic experiences.
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more from music. Moreover, outcome differences between musically active and inactive

adolescents do not differ much by gender and living area.

Variations in the treatment definition confirm the robustness of our results and yield

additional insights. Column (5) of Table 2.3 shows outcome differences between musically

active and inactive adolescents. Here, we define playing music exactly as in the baseline

specification – (a) play music at age 17, (b) have started no later than age 8 and (c) take or

have taken music lessons outside of school –, but additionally require treated individuals

to (d) play classical music. This is true for 47 percent of our original treatment group, the

other half playing pop, rock, techno or any other type of non-classical music. Using this

definition, only 154 adolescents (4 percent of the total sample) are treated.

Adolescents who play and learn classical music show the same outcome advantages as

those playing music according to the baseline definition. They additionally score one fifth

of a standard deviation above their peers in the cognitive skills test. The positive effect

of music training on cognitive skills found in previous research could therefore be due to

the focus of these studies on classical music.

Further results from variations in the treatment definition can be summarized as fol-

lows (see Table A.14 in the appendix). Better school grades can only be observed among

musicians who take or have taken music lessons, while a higher level of conscientiousness

depends on having started to play music at a young age. School grades might thus be in-

fluenced through serious involvement, while conscientiousness is shaped through long-term

exposure. Unsurprisingly, all associations between music, school grades and personality

are weaker if we consider individuals who played music for a shorter period. The higher

aim to attend university among music participants is stable across all treatment defini-

tions, which might be due to the fact that this outcome reflects an opinion expressed at

age 17, when adolescents were active in music according to all treatment definitions.

An apparent question is whether the outcome differences presented above are specific

to music. In column (6) of Table 2.3 we consider as treated those who (a) play sports at

age 17, (b) have started to do so at age 8 or before and (c) regularly take part in sports

competitions. Such a restrictive definition of playing sports ensures the comparability with

playing music, because it describes athletic activities at a comparable level of intensity. 578

individuals (15 percent) of our sample play sports according to this definition. The results

show that participating in sports competitions is associated with better mathematics skills,
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a higher extraversion and a more optimism about future success. However, we do not

observe the strong outcome differences that characterize musically active adolescents.

2.5.2 Robustness checks

In addition to varying the treatment definition, all results presented in this section are ro-

bust to different estimation methods, specifications and sample restrictions. For example,

we obtain the same results using OLS, as well as if we vary the caliper of radius matching

or apply kernel matching. Moreover, our results are not sensitive to modifications in the

composition of the sample studied. We do not find different outcomes if we drop individu-

als who entered the sample after starting to play music, as well as within the subsample of

adolescents for whom we observe all outcome variables. Neither do our estimations yield

different results if we control for the father’s rather than the mother’s characteristics, or if

we include interactions between the number of siblings, birth order and household income

as additional controls. Details on these robustness checks can be found in Appendix A.3.

Some individuals in our control group play music as well. They are not in the treatment

group either because they did not take music lessons outside of school, started to play music

later than age 8 or gave up before age 17. Irrespective of the conditional independence

assumption, the existence of partly treated individuals in the control group influences the

direction in which our estimates differ from the true effect. If adolescents benefit to some

extent even from short-term musical experience, we do not have to worry. In this case,

our estimations represent a lower bound. A more worrisome conclusion follows if short-

term musical experience harms skill development. If the true effect of music training is

positive when carried out from age 8 to 17, but negative for shorter periods – or for playing

music without receiving lessons –, our results are overestimations even if the conditional

independence assumption is valid. In this case, we would add the positive effect in the

treatment group to the negative effect among the partly treated. In order to obtain the

true effect, we would have to subtract these effects from each other.

Further robustness checks in Table A.17 of the appendix provide some empirical evidence

according to which partly treated individuals weakly benefit from music as well. We are

able to identify those who started music practice later than age 8, because they answer

the relevant questions at age 17. Columns (10) and (11) of Table A.17 show the effects of

music for these individuals. Here we consider adolescents as treated, who play music at age
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17, but do not fulfill the requirements of the treatment definition in our main specification.

Moreover, we exclude the treated individuals of our main specification from the sample.

The effects of playing a musical instrument later than the age of 8 are weaker, but still

positive, compared with children who start to learn a musical instrument earlier.

Unfortunately, it is more difficult to estimate the effect for those who gave up music be-

fore age 17, because the SOEP Youth Questionnaire does not ask them about past musical

activities. Around 60 percent of all musically active children give up in their early teenage

years. The three most important reasons are a lack of motivation, critical life events, and

dissatisfaction with the teacher (Switlick and Bullerjahn, 1999). Hence, giving up music

is possibly related to weaker school performance. We can test this hypothesis using the

SOEP household questionnaire, which has been asking parents about their child’s leisure

time activities on a biannual basis since 2006. This allows us to construct a random sub-

sample of 328 individuals, for whom we observe the complete history of musical activities

since age 12.15 We can therefore compare outcome differences between those who never

played a musical instrument after age 12 to those who did so at age 12, but gave up before

age 17. Similar to all other estimations, we apply propensity score matching to account

for observable family background characteristics.16

The effects of music for this small subsample are presented in column (12) of Table A.17.

Due to the small sample size, none of the outcome differences is significant. Still the

direction of the effect is the same for most outcomes. However, the school grades of

individuals who gave up music are lower than among those who were never involved.

For the causal interpretation of our main results, this means that we might overestimate

the true effect of music on school grades, because some of the partly treated individuals

suffer from the stresses of demanding musical practice. However, this is at least partly

balanced by other partly treated individuals in the control group, who benefit from music,

as described above.

15 The subsample is random because it consists of all observations which were interviewed in 2011 and
2012 and have been in the SOEP since 2006. These facts are exogenous to all individual or family
characteristics.

16 However, due to the small sample size, we had to omit some covariates in order to avoid collinearity.
Moreover, the sample size is too small to estimate standard errors by bootstrap. We present standard
errors which do not take into account that the propensity score was estimated.
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2.6 Discussion: causal effects or correlations?

Even after controlling for a large number of socio-economic characteristics, we find strong

differences between adolescents who learned a musical instrument during childhood and

those who did not. In order to interpret these as causal effects, we must rely on the

conditional independence assumption. Violations of this assumption can occur due to

omitted variables or reverse causality. In the following, we discuss the extent to which

such violations can be tested and are a concern to our results.

The conditional independence assumption would be invalidated if unobserved charac-

teristics influenced the decision to learn a musical instrument and also had an impact on

the outcome variables of interest. As described in Section 2.4, estimation biases resulting

from selection into treatment can take place at two stages: The initial decision to take up

music lessons and the decision not to give up until age 17.

We argue that our estimation satisfies the conditional independence assumption with

respect to the initial decision to engage with music at age 8 or before. At such a young

age, the choice of a long-term extracurricular activity such as music is strongly determined

by the parents. For the parents, however, we observe a large number of characteristics, in

particular their socio-economic status, personality, involvement with the child’s education,

and taste for the arts. All of these characteristics are strongly correlated among each other

and therefore also likely to be correlated with any unobserved characteristics we might

miss. The influence of unobserved characteristic invalidates a causal interpretation of our

results only to the extent that these are uncorrelated with the observed characteristics we

control for (Stuart, 2010).

The decision to continue music until age 17 is more likely to be based on unobserved

characteristics of the child. We take this selection step into account by controlling for a

variety of characteristics related to the adolescent herself. Most importantly, our matching

estimator takes into account whether the adolescent attends upper secondary school track

(Gymnasium), as well as the school track recommendation received from the teacher at

the end of primary school. Whether the child goes to upper secondary school is one of the

most important predictors of educational achievement in Germany. It is determined by a

variety of background characteristics, some of which are unobservable to us. Therefore,
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controlling for the attendance of Gymnasium will help us capture some further unobserved

characteristics of the adolescent.

To further examine the robustness of our results, we are able to estimate to probability to

give up music before age 17 for a random subsample of 328 individuals. We can retrace the

history of musical activities for these individuals back to age 12, as described in Section 2.5

above. 50 of them (18 percent) played a musical instrument at age 12, but gave up before

age 17. This is a large number, given that among the individuals of the subsample only

43 (15 percent) have learned a musical instrument according to our treatment definition

from age 8 to 17. Using all covariates and outcome variables of our main analysis, we

estimate the probability to belong to the group of those who gave up music within the

subsample. With the coefficients of a probit model, we predict this probability for the

entire estimation sample. The predicted probability to give up music is then added as an

additional control variable in our main estimation.

Table 2.4 shows outcome differences between musically active and inactive adolescents

adding additional control variables.17 Each column includes the variables mentioned in

the table header as intermediate variables. As shown in column (1), our results do not

differ from those of the main specification if we include the probability to give up music

as control variable.

Another possible explanation for the positive association between music and cognitive as

well as non-cognitive skills could be reverse causality or simultaneity. For example, musical

activities do not increase ambition, but the more ambitious children tend to learn a musical

instrument. Similarly, reverse causality could explain the positive correlation between

music lessons and other outcomes such as conscientiousness and school grades. Ideally, we

would exclude the possibility of reverse causality by controlling for pre-treatment values

17 The propensity to give up music and other additional control variables presented in Table 2.4 can only
be measured after the start of the treatment. Previous music training thus possibly has an influence on
them. Therefore, we do not include these variables in the selection model for the propensity score, but
add them as control variables once we estimate outcome differences between treatment and matched
control group. This approach is similar to mediation analysis. Mediation analysis is usually used to
differentiate between mechanisms through which the treatment affects the outcome (Imai et al., 2010;
Heckman and Pinto, 2013). To identify causal mediation effects, the intermediate variable must satisfy
the sequential ignorability assumption, according to which the mediator is independent of both treatment
and outcome. Our aim here is to exclude, rather than identify the effect which runs through the channel
of the intermediate variable. As we are solely interested in the effect which does not go through the
mediator, we do not need to assume sequential ignorability.
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Table 2.4 – Outcome differences between adolescents with and without music training controlling for additional intermediate variables

(1) (2) (3) (4) (5)

Intermediate variables additionally controlled for
Probability to give up music before age 17 X X X X X
Average cognitive skills X
Agerage school grade X
Conscientiousness X
Perceived control X

Cognitive skills (in standard deviations)
Average cognitive skills 0.08 (0.08) 0.05 (0.08) 0.06 (0.09) 0.09 (0.07)
Analogies 0.14 (0.09) 0.08 (0.07) 0.11 (0.09) 0.11 (0.11) 0.15+ (0.08)
Figures 0.10 (0.08) 0.04 (0.07) 0.09 (0.08) 0.09 (0.10) 0.12 (0.08)
Maths operators -0.03 (0.08) -0.09 (0.06) -0.05 (0.08) -0.03 (0.10) -0.03 (0.08)

School grades1 (in standard deviations)
Average school grade -0.18*** (0.06) -0.19** (0.09) -0.19** (0.09) -0.17*** (0.06)
German grade -0.16*** (0.06) -0.18+ (0.10) -0.03 (0.04) -0.20** (0.09) -0.16*** (0.06)
Foreign language grade -0.13** (0.06) -0.14 (0.10) 0.01 (0.04) -0.15+ (0.09) -0.13** (0.06)
Mathematics grade -0.12+ (0.07) -0.13 (0.10) 0.02 (0.05) -0.10 (0.10) -0.12+ (0.07)

Personality (in standard deviations)
Conscientiousness 0.24** (0.09) 0.23+ (0.12) 0.14 (0.09) 0.21** (0.09)
Openness 0.26*** (0.10) 0.25** (0.12) 0.27*** (0.09) 0.25** (0.10) 0.28*** (0.09)
Agreeableness 0.14+ (0.08) 0.07 (0.12) 0.13 (0.09) 0.08 (0.09) 0.13 (0.09)
Extraversion 0.01 (0.09) -0.06 (0.12) 0.02 (0.09) 0.00 (0.11) -0.00 (0.09)
Neuroticism 0.04 (0.09) 0.12 (0.12) 0.05 (0.09) 0.05 (0.10) 0.06 (0.09)
Perceived control 0.03 (0.06) 0.06 (0.09) 0.01 (0.06) 0.04 (0.09)

Time use (in %)
Watch TV daily -11.06*** (3.26) -7.84 (5.29) -10.68*** (3.39) -10.56** (5.17) -10.98*** (3.22)
Read books daily 5.59+ (3.37) 5.80 (5.30) 4.45 (3.31) 6.39 (5.05) 5.41 (3.35)

Ambition (in %)
Aim Abitur 4.23+ (2.18) -0.64 (3.56) 3.61+ (2.10) 2.17 (3.19) 4.11+ (2.14)
Aim university 8.25*** (2.97) 4.25 (4.75) 6.83** (2.95) 5.69 (4.28) 8.12*** (3.01)
Job success likely 1.36 (1.11) 1.68 (1.72) 0.97 (1.12) 0.35 (1.62) 1.23 (1.11)
Desired profession likely 2.32+ (1.26) 2.77 (1.94) 1.94 (1.28) 1.59 (1.78) 2.19+ (1.27)

1 Note that in Germany, better performance is rewarded with a lower school grade.
Source: SOEPv29 (2001-2012), own calculations. Outcome differences between musically active and inactive adolescents. Same as baseline estimations (column 2 of Table 2.3),
including additional control variables (intermediate variables) as indicated in the upper part of the table. Propensity score matching (radius matching with caliper 0.01) is used
to account for all control variables from baseline specification, OLS to estimate outcome differences between treatment and matched control group with additional intermediate
variables. The sample size is smaller for cognitive skills and some personality measures, as these have only been assessed since 2006. Standard errors in parentheses are
clustered at the household level and estimated by bootstrap (1999 replications). Significance levels: + p < 0.1 ∗ ∗ p < 0.05 ∗ ∗ ∗ p < 0.01
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of the outcome. Unfortunately, due to the design of our data, we can only measure the

outcome variables once, at the age of 17.

Again, mediation analysis allows us to examine the robustness of our findings to succes-

sively including outcomes as control variables. For each combination of outcomes p and

q, we estimate the following model:

Y p
i = α+ β ·Musici + γY q

i + ε for all p, q with p 6= q (2.2)

where control observations (with Musici = 0) receive weights obtained by propensity

score matching, as described in Section 2.4. In other words, we examine whether the

outcome difference in outcome Y p between adolescents with and without music training,

as estimated in the baseline model, changes once we control for outcome Y q. We insert

outcome Y q, measured like all other outcomes at the age of 17, as a proxy for the value

of Y q at a younger age. As an example, we estimate the difference in cognitive skills

at age 17 between adolescents with and without music training during their childhood,

controlling for conscientiousness, also measured at age 17. All other control variables used

in the baseline estimation are still accounted for by applying propensity score matching.

Moreover, we include the predicted propensity to give up music as a further intermediate

variable in each of these estimations.

Columns (2) to (5) of Table 2.4 provide the results for some of these mediation tests.

Outcome differences between adolescents who learned a musical instrument and those who

did not are very robust to including other outcomes as control variables. Even if this test

is not able to perfectly exclude the risk of reverse causality, we conclude that the latter is

highly unlikely to entirely explain our results. Estimations including the other outcomes

as intermediate variables point in the same direction and can be provided by the authors

on request.

2.7 Conclusion

The present study shows that even after controlling for a large number of parental back-

ground differences, learning a musical instrument is associated with better school grades

as well as higher conscientiousness, openness, and ambition. Adolescents who have played
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music at age 17, have started to do so at age 8 or before and have taken music lessons

outside of school obtain an average school grade of one sixth of a standard deviation

above their peers. Adolescents who are enrolled in music lessons are more conscientious

and open (about one fourth of a standard deviation). They are 11 percent less likely to

watch TV daily and about 8 percent more likely to aim at completing upper secondary

school and attending university. These results are stronger among adolescents with lower

socio-economic status. All results are robust to variations in treatment definition, sample

composition and estimation method.

Our analysis encounters two challenges, which could question a causal interpretation of

our results. First, our results might be driven by unobserved heterogeneity. We argue that

we are able to take into account the non-random decision to engage in music training at

age 8 controlling for a large number of parental and individual background information.

However, unobserved individual characteristics could still determine the decision to keep

on playing music until age 17 rather than giving up earlier. Still, our results are robust to

additionally controlling for the predicted probability to give up music before age 17, which

we can predict within a subsample. Second, we examine the sensitivity of our results to

reverse causality by performing mediation analysis in which we estimate the correlation

between music practice and outcome p, while subsequently controlling for all outcomes

q other than p. We observe that the pattern of correlation between music and cognitive

as well as non-cognitive skills remains stable when we include any of the other outcome

variables as controls. Reverse causality is therefore unlikely to entirely explain our results.

Even though we cannot exclude the possibility that unobserved heterogeneity drives our

results, we approach causality better than previous observational studies on the effects of

music.

The strong effect on a variety of cognitive and non-cognitive skills indicates that ex-

tracurricular music is potentially an important input in the skill production function

(Cunha and Heckman, 2008; Todd and Wolpin, 2003). More research should be carried out

to confirm the findings of this paper. In our view, three challenges should determine the

agenda of future research on this question. The most important is to further separate the

influence of parental and individual background from the that of music. In order to do so,

it would be necessary to identify a variable that increases the likelihood to learn a musical

instrument without affecting the development of skills. Policy interventions and other
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variations in the regional availability of music lessons might be as “natural experiments”

a promising way to carry out causal studies by providing a truly exogenous selection into

playing music.

A second challenge will be to answer the question of the extent to which extracurricular

activities are substitutable. Theoretical considerations, previous research, as well as the

results of this study suggest that some types of skills might be improved through partici-

pation in extracurricular activities in general, while others are influenced particularly by

music. These findings may be useful in informing policies similar to those described in the

introduction that have been proposed to provide theater or sports lessons to children from

disadvantaged social backgrounds. While policy makers have recognized the potential of

such activities, there is still a lack of empirical research to support their implementa-

tion. Further research on the potential of different types of activities should be carried

out by carefully modeling the interaction between activities that may be substitutes or

complements.

Finally, further research should investigate the long-term effects of music training on

outcomes such as labor market success or life satisfaction. It is possible that music has

additional effects extending beyond educational achievement. Mechanisms such as signal-

ing or an increased sense of determination might develop fully only at the entry into the

labor market.





3 Mozart or Pelé? The effect of teenagers’

participation in music and sports

3.1 Introduction

Music and sports are currently the most important education-oriented extracurricular

activities of children in many developed countries. For example, 64% of Europeans aged

between 15 and 24 regularly do sports (European Commission, 2014, 11), making this their

most common leisure activity (Eurostat, 2009, 165). Among the 15- to 30-year-olds, 10%

learn to play a musical instrument (European Commission, 2007, 19). Both activities also

receive substantial public subsidies in many (European) countries. The literature on the

effects of music and sports appears to agree that both affect child development positively

compared to ‘not playing them’. Unfortunately, these positive findings are unable to help

a parent, child, or adolescent in deciding which of the two activities to select. Using

individual-level data from Germany, we therefore investigate the differential effects of

doing sports versus doing music.

In fact, a large literature studies the isolated effects of sports and music activities for

schoolchildren. This research suggests that music improves cognitive skills (Winner et

al., 2013), while sports improves educational achievement – as measured by school grades,

secondary school completion, and university attendance, as well as labour market outcomes

(Cabane and Clark, 2015; Lechner and Sari, 2015; Pfeifer and Cornelissen, 2010; Stevenson,

2010). Further tentative evidence states that music and sports may affect other outcomes

such as non-cognitive skills as well (Felfe et al., 2011; Hille and Schupp, 2015). A common

feature of these papers is that the explicit or implicit counter-factual, to which ‘playing

music’ or ‘doing sports’ (or any aggregation of these) is compared, is vaguely defined as

‘not doing the particular activity’. No study explicitly compares the effects of alternatively

35
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using the available time for doing music or doing sports (or another specific activity),

although this question appears to be very relevant, given the time and budget constraints

faced by parents and their children.

This is the research gap we address in this paper. We use the German Socio-Economic

Panel (SOEP) (Wagner et al., 2007) to measure sports or music activities during childhood

and adolescence. In our main estimations, we compare 17-year-olds doing only sports

with those doing only music. We compare them with respect to educational achievements,

cognitive and non-cognitive skills, subjective health measures, and measures of personality

traits. To relate our results to the existing literature, we also compare playing neither or

both of these activities to playing only one of them. In all comparisons, we focus on

binary indicators describing participation in an activity rather than its intensity. Still, we

vary the intensity of involvement to some extent by taking into account participation in

extracurricular music lessons or sports competitions.

In order to improve the causal interpretability of these associations between sports or

music and adolescent outcomes, we use a selection-on-observables approach and control for

many relevant individual, parental, and family characteristics. This strategy exploits the

fact that the SOEP is a longitudinal, very informative data set, which allows linking the

records of children to those of their parents. Thus, we are able to control for a wide range

of characteristics beyond those typically accounted for in selection-on-observables studies.

In particular, we complement standard control variables by additional characteristics such

as parents’ personality and willingness to take risks. Selection on observables is also the

identification strategy of most related studies so far.

In our setting of comparing activities with each other, identification based on selection on

observables may be particularly compelling: Comparing the wealth of information in SOEP

across different groups of participants and non-participants, we find that adolescents doing

sports or music, as well as their parents and households, are similar. Thus, any differences

that remain after conditioning on those variables are probably small as well. However,

adolescents not doing these activities differ substantially in their characteristics from both

active groups. One explanation could be that parental and individual characteristics

primarily determine the decision to become active, which is costly in terms of time and

money. By comparing only parents and children who already decided on being active, this

substantial selection issue does not affect the results of this paper.



3.1 Introduction 37

Some endogeneity might remain, despite the large number of parental and individual

background characteristics we control for, if adolescents select into music or sports due

to their innate ability or preference for one or the other activity, which might also affect

some of the outcomes. This is problematic only to the extent that these individual reasons

to choose sports or music are uncorrelated with the variables we control for. In addition

to showing that non-random selection between music and sports is much less severe than

between being active and not being active, we test the sensitivity of our results with respect

to violations of the conditional independence assumption. We can show that playing music

instead of sports does not affect a set of placebo outcomes, which should be unaffected by

these activities, but are related to socio-economic status. Our results are also robust to

a sensitivity test, as suggested by (Ichino et al., 2008), which simulates the existence of

an additional influential confounder. Moreover, instrumental variables estimations do not

contradict our results.

All estimations are based on semi-parametric matching estimators, which allow for flex-

ible effect heterogeneity and avoid unnecessary functional form assumptions as much as

possible. Here, allowing for individual effect heterogeneity appears to be particularly

relevant, as we expect different children to react differently according to their parental

background and other factors.

Our results indicate that the different activities have different effects. On the one hand,

playing music fosters educational success more than sports, particularly so for girls. On

the other hand, doing sports is more beneficial for health. The ‘optimal’ choice between

music and sports therefore depends on parental and individual preferences, as well as

the costs associated with each activity, which are on average somewhat higher for music

lessons.

The paper is organized as follows: In the next section, we discuss the relevance of

music and sports education for child development. The description of the data used is

contained in Section 3.3, while Section 3.4 discusses the identification strategy and briefly

reviews the estimation methods. Section 3.5 contains the results and Section 3.6 draws

conclusions. Appendix B.1 contains more details on the data, while Appendix B.2 presents

additional estimation results. Appendix B.3 details the estimator and its implementation.

Finally, Appendix B.4 contains a formal sensitivity analysis for the chosen identification

strategy, as well as results from an alternative identification strategy based on instrumental
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variables. Note that the full set of appendices is contained in the discussion paper version

of this paper only.

3.2 How music and sports influence child development

A large literature studies the isolated effects of sports and music activities for schoolchil-

dren. For example, many researchers in the fields of psychology and music education

investigate the link between playing music and cognitive skill development. These empiri-

cal analyses find that music training is associated with a higher IQ (Vaughn and Winner,

2000), enhanced reading ability (Besson et al., 2007; Loui et al., 2011), increased attention

(Shahin et al., 2008) and better memory (Ho et al., 2003). Although a majority of these

studies controls for basic socio-demographic background characteristics, most of them do

not consider non-random selection into playing music or taking music lessons as a major

concern (Winner et al., 2013). One of the few researchers identifying causal effects of music

lessons in an experimental study is Schellenberg (2004). He finds that children attending

instrumental music or vocal lessons improve their cognitive ability compared to children

receiving theater lessons and to children not attending such lessons in general. Further

experimental studies confirm this finding for children (Bilhartz et al., 1999; Nering, 2002;

Neville, 2008), but not for adults (Bialystok and DePape, 2009; Schellenberg and Moreno,

2010). While many proponents of music lessons claim that music also benefits the devel-

opment of non-cognitive skills, so far there is no robust empirical evidence on such effects

(Winner et al., 2013). Researchers in economics and sociology rarely studied the effects

of music on child development. Southgate and Roscigno (2009) and Hille and Schupp

(2015) are two exceptions in this respect. By accounting for selection on observables to a

substantial extent, both studies find that music fosters the development of both cognitive

and non-cognitive skills (compared to not playing music).

There is also substantial research on the influence of sports participation on skill de-

velopment. Studies carried out with US data find that sports participation improves

educational achievements (Anderson, 2001; Eide and Ronan, 2001; Lipscomb, 2007; Rees

and Sabia, 2010; Stevenson, 2010). For Germany, Felfe et al. (2011) show that childhood

sports activities improve school grades and non-cognitive skills. Moreover, participating in

sports increases the probability to complete upper secondary school and to attend univer-
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sity (Pfeifer and Cornelissen, 2010). Furthermore, labor-market outcomes are positively

affected by sports participation in the US and Canada (e.g. Cabane and Clark, 2015;

Ewing, 2007; Lechner and Sari, 2015; Long and Caudill, 1991), but also in Europe (e.g.

Lechner, 2009; Lechner and Downward, 2013). This literature conjectures that the main

channels responsible for these effects are an increase in human capital (cognitive and non-

cognitive skills) as well as health improvements. While the papers mentioned appeared

in economics journals, other disciplines, such as epidemiology, sociology, and sport sci-

ence investigate the impact of sports participation on children as well. In a recent survey

reviewing research papers in these fields, Singh et al. (2012) find a positive relationship

between physical activities and performance at school, for example.

There are also papers considering various leisure time activities including music and

sports to study the role of extracurricular activities in general (e.g. Covay and Carbonaro,

2010; Feldman Farb and Matjasko, 2012). Typically, these studies compare individuals

who are involved with at least one extracurricular activity compared to those who are

not. Similarly, Del Boca et al. (2012) consider music and sports along with any other

activity that “improves the child’s human capital” as a substitutable form of child input.

Obviously, one drawback of that approach is that the estimated effects are implicitly

averaged over possibly heterogeneous activities.

Which differences should we expect between the influence of sports and music on skill

development? Comparing existing research provides only limited hints about differences

in their effects. The reason for that is threefold. First, outcome variables are usually not

comparable between studies of extracurricular music and sports activities. While the music

literature focuses on channels, measured by skills, the sports literature concentrates rather

on outcomes such as educational and labor market success. In this paper, we compare the

effect of both activities on a common set of outcomes. We analyze the differential impacts

of sports and music on children’s educational achievements, as well as on cognitive skills,

non-cognitive skills, and health.

Second, a direct comparison between the results found in studies on each activity might

be misleading, because participants in sports and music activities are not necessarily com-

parable. The question is whether different effects are due to differences in the activity

or differences in the composition of adolescents enrolled. Indeed, the decision to take up

musical or athletic activities is not random. For example, some adolescents might learn
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team capabilities better by playing football rather than by playing violin (in an orches-

tra) because of their different socio-economic background. Moreover, as Section 3.3 will

show, boys are more likely to play team sports and girls are more likely to play a musical

instrument. Therefore, girls might be more likely to learn team capabilities when playing

in an orchestra, while boys might acquire the same skills while playing football.

Third, the composition of the control group differs between studies on music and sports

due to lacking information on the counter-factual use of time. Implicitly, these studies

compare those active in music or sports to all other individuals, irrespective of how they

spend their time. Therefore, the control group in studies on sports participation includes

people who play music, and vice versa. Hence, comparing the estimated effects would

require information on the alternative use of time.

While previous research on causal effects of music and sports can only provide us with

limited guidance on expected effect differences, we can derive hypotheses from theoretical

considerations. Music and sports may affect child development through a variety of chan-

nels. Some of these may be similarly activated by both activities. Schellenberg (2011)

discusses mechanisms according to which music training influences sub-domains of cogni-

tive functioning, which leads to improvements in cognitive skills. Singh et al. (2012) list

three potential physiological effects that link physical activity to benefits in cognition. The

first one is an increase in blood and oxygen flow to the brain. The second is a reduction

of stress and a mood improvement due to increasing levels of norepinephrine and endor-

phins. Finally, sports could lead to an increase in growth factors related to new nerve cells

creation and to support of synaptic plasticity. Thus, both music and sports are likely to

affect cognitive skills.

In addition, as a potential link between music or sports and non-cognitive skills, Schu-

macher (2009) highlights the potential of these activities to teach individuals judge their

own abilities and development. The ability to perform may improve attitudes towards

school (Eccles et al., 2003), or at least raise awareness that hard work leads to success

(Winner et al., 2013). Moreover, playing music or sports after school usually involves

close interactions with teachers and peers. Thereby, adolescents engaged in these activi-

ties might acquire social skills as well as cultural capital (Lareau, 2011; Schumacher, 2009).

Finally, even in absence of a causal link between music or sports and skill development,

being engaged in these activities might send a positive or negative signal to schoolteachers
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(Lareau, 2011). Thus, the adolescent could receive school grades that deviate from their

actual level of competence due to extracurricular engagement.

Since no study has directly compared music and sports, we do not yet understand

whether music and sports activate these mechanisms to the same extent. For example,

sports are more often carried out in teams (see Section 3.3). Therefore, social skills might

be acquired more effectively by doing sports than playing music. In contrast, musically

active adolescents are more likely to receive instruction from a teacher than sports par-

ticipants, although trainings supervised by coaches are also frequent in adolescent sports.

In particular, musically active adolescents are more likely to take part in lessons alone or

in a small group, similar to non-team or small team sports. Hence, the particular skills

acquired through the close interaction with a teacher might be developed more effectively

among music participants.

Finally, the acquisition of some capabilities is specific to either music or sports. For

example, playing sports improves the level of fitness and leads to a better health status

(e.g. Felfe et al., 2011). Consequently, athletically active adolescents might be better able

to concentrate, learn skills and succeed in school. By contrast, the occupation with music

increases musical self-efficacy (Ritchie and Williamon, 2011) and induces the formation of

a musical self-concept (Spychiger et al., 2009). Few studies focus on these activity-specific

channels. Rather, the findings of previous research are consistent with both the activity

specific and the general channels presented above. Nonetheless, in most cases, these results

are misleadingly presented as being activity-specific.

3.3 Data

3.3.1 The German Socioeconomic Panel

This paper uses data from the German Socio-Economic Panel (SOEP). The SOEP is a

representative sample of German households interviewed every year since 1984. Interview

questions cover numerous aspects of life, including socio-demographic background, work,

housing, as well as opinions and attitudes. The number of households interviewed has been

increasing constantly and has attained almost 15,000 in 2014 (for a detailed description of

the SOEP, see Wagner et al., 2007). In the 2000s, the SOEP developed a particular focus

on children, which led to the creation of several specialized questionnaires addressing child
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development. One of these, the youth questionnaire, constitutes the main data source for

this paper. Since 2000, all adolescents in SOEP households receive specific survey questions

in the year they turn 17 years of age. In their answers to the youth questionnaire, they

share their educational achievements and plans, their objectives for career and private life,

their relation to the parents, as well as opinions and personality traits (see Weinhardt and

Schupp, 2011, for details on this questionnaire).

Most relevant for this study, the youth questionnaire contains information on the par-

ticipation in extracurricular sports and music activities (see Table 3.1). For each activity,

individuals answer five questions describing their involvement during youth. In addition

to information about participation in music and sports, the youth questionnaire contains

questions related to educational achievement and plans, as well as cognitive skills, non-

cognitive skills, and opinions. This information is used to create outcome variables for the

empirical analysis below. In particular, educational success is measured using adolescents’

school types and their plans to attend university. Moreover, adolescents provide their

latest school grades in the subjects of mathematics, German and foreign language.

Cognitive skills were measured with standardized tests in three categories: word analo-

gies, figures, and mathematics operators (Schupp and Herrmann, 2009). In addition to

cognitive skills, the SOEP youth questionnaire measures a variety of non-cognitive skills.

These include the Big Five personality traits: conscientiousness, openness, extraversion,

neuroticism and agreeableness (McCrae and Costa, 1999; Lang et al., 2011). Moreover, we

have information on the individual’s willingness to take risks. More than cognitive skills,

non-cognitive skills are considered malleable during childhood and youth (Cobb-Clark and

Schurer, 2012; Donnellan and Lucas, 2008; Heckman and Kautz, 2012; Specht et al., 2011).

Some health measures, as well as a variable indicating university attendance, stem from

the individual questionnaire, which survey participants answer for the first time when they

are 18 years old.

In addition to this substantial amount of information, the household structure of the

SOEP allows us to observe many socio-demographic background characteristics of family

members. These characteristics potentially determine the selection between the relevant

activities. We obtain this information by combining the data on 17-year-olds with infor-

mation from the household and individual questionnaires of the adolescent’s parents and
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Table 3.1 – Music and sports in the SOEP youth questionnaire

Question in SOEP youth questionnaire Possible answers

Music
15. How often do you carry out the following
leisure time activity: ...making music

Daily, weekly, monthly, less often, never

16. Do you play a musical instrument or
pursue singing seriously?

Yes, no

If ‘yes’ in question 16:
17. What type of music do you play? Classical, pop/rock/techno/funk/ rap/hip-hop,

other folk or light music
18. Do you do this alone or in a group? Only alone or with a teacher, in an orchestra or

choir, in a music group/band, in other group
19. At which age did you start? Free text
20. Do you have music lessons outside of school? Yes, no

Sports
15. How often do you carry out the following
leisure time activity: ...doing sports

Daily, weekly, monthly, less often, never

21. Do you play sports? Yes, no
If ‘yes’ in question 21:
22. Which is the most important type of sports
you play?

Free text

23. Where do you play this sport? Sports club, commercial provider (e.g. fitness
studio), at school, other organization (e.g. adult
education center), with others (but not in an
organization), alone

24. At which age did you start this sport? Free text
25. Do you regularly participate in
sports competitions?

Yes, no

Source: SOEP v29, 2001-2012.

their household. Among others, these questionnaires contain information about parental

education and income, as well as household composition and the parents’ personality.

3.3.2 Selection of the estimation sample

Our sample used in the empirical analysis consists of all adolescents who answered the

SOEP youth questionnaire between 2001 and 2012. We drop less than 1% of the observa-

tions, for whom we have no answers to the questions on athletic and musical involvement

during their youth. The data from the youth questionnaire is merged with data on the

adolescent’s household and parents. This leads to a sample of 3,835 individuals, consist-

ing of 12 cohorts of 17 year-olds (see Table B.2 for further details on the selection of the

sample).



44 3 Mozart or Pelé? The effect of teenagers’ participation in music and sports

3.3.3 Definition of ‘doing sports’ and ‘doing music’

Using the answers to the questions about musical and athletic involvement described in

Table 3.1, we define being musically or athletically active in the following way (for details

see also Table B.1). We consider adolescents as musically active if they match the following

criteria: i) they state playing a musical instrument when answering the youth questionnaire

(at age 16 or 17), and ii) they have started to play music at the age of 14 or earlier. With

the latter, we aim to capture a somewhat substantial exposure to the activity (3 years at

least). As robustness checks (see Section 3.5), we also consider more restrictive activity

definitions that require following paid music lessons outside of school or playing at least

on a monthly basis. This definition applies to 80% of those who play music. For sports,

we define two levels of sports intensity. For both levels, we require the adolescents to be

active in sports at age 16 or 17 (i.e. when answering the youth questionnaire) and to have

started their main sports no later than at age 14. With the aim to capture another, more

structured and intense dimension of sports, we separately examine those who regularly

take part in sports competitions, in addition to having started to play sports at or before

age 14 and still doing so at age 17.

Unfortunately, the data do not contain information on former music or sports participa-

tion for adolescents who gave up the respective activity before answering the SOEP youth

questionnaire at age 17. However, for a subsample of 752 individuals in the latest cohorts

of survey respondents, we can reconstruct the history of extracurricular music and sports

participation since age 12 or 14. To do so, we use information from the SOEP household

questionnaire, in which parents state their children’s extracurricular activities biannually

since 2006. Section 3.5 presents the results of this analysis.

With the definitions of music and sports participation described above, we are able to

define the different groups and resulting comparisons as detailed in Table 3.2 In a first step,

both activities are compared to each other. However, in particular sports participation may

be heterogeneous with respect to the formality and intensity of involvement. Therefore, a

second estimation compares adolescents active in music with those who regularly take part

in sports competitions. As shown below, this more or less equalizes the effort and time

investment with which the activities are carried out. In the empirical results, it turned

out that the two different types of sport activities led to few differences in the results.
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Table 3.2 – Comparisons of different activities

‘Active’ group ‘Comparison
group’

Main comparison – Music vs. sports: playing music only versus playing sports only
Play music Yes No
Play sports (competitively and non-competitively) No Yes

Comparison 2 – music vs. sports (competitive): music only versus sports at a high intensity level only
Play music Yes No
Play sports (only competitively) No Yes

Comparison 3 – both vs. sports: playing music and sports versus playing sports only
Play music Yes No
Play sports (competitively and non-competitively) Yes Yes

Comparison 4 – both vs. music: playing music and sports versus playing music only
Play music Yes Yes
Play sports (competitively and non-competitively) Yes No

Comparison 5 – sports vs. none: playing sports only versus playing neither sports nor music
Play music No No
Play sports (competitively and non-competitively) Yes No

Comparison 6 – music vs. none: playing music only versus playing neither sports nor music
Play music Yes No
Play sports (competitively and non-competitively) No No

Comparison 7 – both vs. none: playing music and sports versus playing neither sports nor music
Play music Yes No
Play sports (competitively and non-competitively) Yes No

Note: For exact definitions of the activities, see Table B.1.

Therefore, the results concerning sports with competition are referred to Appendix B.2.

To complete the picture, further comparisons contrast adolescents who engage in both

activities, as well as those who do neither music nor sports with those who do only one of

the two.

3.3.4 Descriptive statistics

In Germany, non-formal extracurricular activities have a long tradition and are organized

predominantly in some type of formal organization. Concerning music, there exists a

countrywide network of 929 public and numerous private music schools (VDM, 2014).

For sports, there are 91,000 non-commercial sports clubs, which are organized in a well-

structured network and cover the entire country (Deutsche Sportjugend, 2014).

Doing sports and exercise is the most popular leisure time activity in Germany. 80% of

girls and 90% of boys do sports when they are children, a share that decreases slightly until

early adulthood (Grgic and Züchner, 2013). Music is also an important extracurricular
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activity. According to the German Youth Institute, 25% of all Germans of age 18 to 24

played a musical instrument in 2012. At a younger age, music is even more prevalent. In

the same year, music was played by 36% of those aged 13 to 17, and by 44% of those aged

9 to 12 (Grgic and Züchner, 2013).

Youth music and sports activities have steadily increased in the last ten years. While

only 10% of German adolescents attended paid music lessons outside of school in 2001,

this number rose to 18% in 2012. Similarly, for sports, the share of adolescents of the same

age, who regularly took part in sports competitions, has risen from 29% to 34% (Hille et

al., 2014). The engagement with music and sports remained constant after most federal

states increased the number of hours students must spend in upper secondary school in a

recent school reform (Dahmann and Anger, 2014).

Table 3.3 describes the characteristics of music and sports activities in our estimation

sample. The table indicates details such as the average starting age or the share of indi-

viduals carrying out their activity in a team or in a non-formal context for the subgroups

of adolescents who play music only, sports only, both or none of the two activities.

Playing music is associated with a more thorough commitment than sports, both in

terms of time and formal instructions. About 40% of the musically active state that they

play every day, almost 80% take lessons. For sports – competitive and non-competitive

combined – these numbers are only 29% and 64%. By contrast, adolescents who regularly

take part in sports competitions engage at a similar level as those who play music. Around

80% of them take part in formal instructions, a share similar to those who play music.

Furthermore, the frequency, at which the respective activity is carried out, is comparable

between music and competitive sports participants.

One would think that engaging in both music and sports reduces the level of commitment

an adolescent is willing to dedicate to each of these activities. However, as described in

column (5) of Table 3.3, adolescents active in both activities are just as likely to play

music and sports daily or to take part in formal lessons as those who only participate

in one activity. Thus, for them, music and sports seem to be rather complements than

substitutes.

Some adolescents, who are neither active in music nor sports (according to our defini-

tion), still play these activities to some extent, as shown in column (1). Around 6% or 7%

state to do music or sports every day, and even 16% receive sports instructions. These
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Table 3.3 – Characteristics of musical and athletic activities

Neither Music Sports only Competi- Music + sports
music nor only (competitive tive sports (competitive
sports and non- only and non-

competitive) competitive)

Music Sports Music Sports
(1) (2) (3) (4) (5)

Average starting age 8.8 9.1 8.6 8.6 9.1
Share (%)...
...doing sports/music
in team

2 11 53 63 79 52 59

...with
lessons/instructions

1 16 79 72 93 78 76

...playing
sports/music daily

7 6 40 29 37 38 29

Number of
adolescents

1374 333 1640 884 501

Note: SOEP v29, 2001-2012, own calculations. Column (4) is a subgroup of column (3). Otherwise, each column
contains distinct individuals, who carry out either nothing (1), music (2), sports (3 with subgroup 4) or both (5).
Given that playing music or sports according to our definition involves being active since age 14 or longer, some
inactive adolescents played music or sports at age 17 as well. This explains positive percentages in column (1).
Table B.1 shows the exact definitions of sports and music participation. Separate tables by gender can be found in
the appendix (Table B.5).

adolescents are not in our treatment groups, because they start to become active at age

15 or 16, only shortly before answering the SOEP youth questionnaire.

In addition to differences related to the level of intensity, adolescents who play sports

start to become active at a later age and are more likely to play in a team than those who

play music. Team sports are particularly prevalent among boys and among those who

regularly participate at competitions. While only slightly more than half of the musically

active adolescents play music with other people (in an orchestra or a band), almost 80%

of those who do sports competitively take part in team sports.

As expected, adolescents who engage with music differ with respect to background

characteristics from inactive individuals, as well as from those who engage with sports.

Table 3.4 illustrates these differences. The share of girls is higher among adolescents who

play music or both activities than among those who only play sports. Moreover, ado-

lescents who play sports usually have less advantaged social backgrounds than musically

active youth, but more advantaged backgrounds than individuals who play neither sports

nor music. For example, in 47% of the families of musically active adolescents, at least

one parent has a university degree, while this is true only for 31% of the athletically active

families and for 19% of the parents among inactive individuals. Approximately 24% of
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Table 3.4 – Selected descriptive statistics by treatment status

One activity

Not Sports (competi- Sports Music Both
active tive and non- (competitive activities

competitive) only)

Female (%) 55 41 35 59 56
Recommendation for upper
secondary school (%)

25 38 44 55 68

Single parent household (%) 26 22 22 17 17
Migration background (parent, %) 24 20 18 14 17
Parent with university degree (%) 19 31 35 47 51
Av. monthly labor market income of
parents present in household (e)

1181 1443 1512 1681 1920

Household net overall wealth (in
100,000 e)

1.46 2.05 2.39 2.64 3.02

ISEI socio-economic status (highest
among parents, scale from 0 to 90)

39 45 46 52 54

Household lives in rural area (%) 28 24 24 29 22
Hours working (mother) 21 22 23 23 21
Willingness to take risks (mother, 0
to 10)

4.0 4.2 4.3 4.1 4.0

Conscientiousness (mother, 0 to 1) 0.87 0.87 0.87 0.86 0.85
Extraversion (mother, 0 to 1) 0.72 0.72 0.72 0.72 0.71
Neuroticism (mother, 0 to 1) 0.59 0.59 0.60 0.59 0.58
Openness (mother, 0 to 1) 0.65 0.65 0.65 0.68 0.67
Agreeableness (mother, 0 to 1) 0.80 0.81 0.81 0.80 0.80
Note: SOEP v29, 2001-2012, own calculations. The exact definitions of each activity are given in Table A.1.2.
Tables presenting statistics for all covariates and outcomes can be found in the appendix (Tables B.3 and B.4).

inactive adolescents have a parent with migration background. This share is consider-

ably lower especially among music participants. Similarly, parental labor market income

is almost twice as high among adolescents who play both music and sports than among

inactive adolescents.

Table 3.4 also shows that differences in individual and parental background character-

istics are much smaller between music and sports participants than between active and

inactive adolescents. In particular, more competitively active adolescents come from a

more favorable social background than those who are less involved. Individuals, who are

engaged in sports at a high intensity level (who regularly take part in sports competitions),

are more similar to those who play music than those who do sports at a lower level of

intensity. Most remarkably, adolescents active in both music and sports have wealthier

and more educated parents than all other groups of adolescents.

With respect to parental non-cognitive skills, adolescents who play music, sports or none

of the two are rather similar. The Big Five personality traits of mothers and fathers are
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almost identical along all activity types. The only notable difference concerns the parental

willingness to take risks: it is higher among parents whose children engage in competitive

sports.

3.4 Econometrics

3.4.1 Identification

This paper investigates the differential impact of practicing sports or music during child-

hood on the development of various skills, health, and personality traits. The challenge for

identifying causal differences is the fact that the decision to play music rather than doing

sports is not random. Thus, we have to disentangle the effect of participating in a spe-

cific activity from the influence of differences in socio-demographic and other background

characteristics, given participation in at least one of those activities. In other words, we

need to take into account selection effects involved in comparing adolescents carrying out

one or the other activity. Since we are not aware of any specific exogenous institutional

features useful for identification (like in a difference-in-differences or regression disconti-

nuity design), the potential identification strategies are based on either assuming selection

on observables or on instrumental variables type of assumptions. We discuss both options

in turn.

As described above, SOEP contains rich socio-demographic information on adolescents

and their parents. Therefore, selection on observables is an attractive identification strat-

egy. The main requirement is that we are able to control for all variables affecting treat-

ment (sports or music participation) and outcomes simultaneously, given participation in

at least one of the activities. If we assume that the decision is a two-stage process, in

which the first stage is a decision to be active or not, and the second stage is about the

type of activity, the potentially selective decision to take up music or sports practice rather

than not being active plays no role for identifying the effects of such comparisons. Even if

the decision to become active and the choice of activity are made simultaneously (i.e. the

latter choice is not made conditional on being active), music and sports participants are

much more similar in terms of observed and unobserved characteristics than active and

inactive individuals are.
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To justify selection on observables as a strategy to identify causal effects, we need to

discuss the determinants of choosing between music and sports, or even carrying out both

at once. The choice of engaging with either activity can be motivated by taste, as well as

expected costs and gains. Moreover, there might be constraints hindering a child to pursue

the activity of interest. Finally, we only observe adolescents who play music or sports at

age 17. Since we consider adolescents as active if they started their activity at age 14

or earlier, being in the ‘treatment group’ also depends on the adolescent’s willingness to

pursue the activity until age 17. In the following, we discuss the driving factors for each of

these dimensions, as well as how they might differ between music and sports. Moreover,

we explain how our identification strategy considers these potential confounders.

The choice to start playing music or/and sports can be considered as a common decision

by child and parents. The decision most likely depends on utility gains and taste (Hille

and Schupp, 2015). In addition to current pleasure, the former includes the desire to invest

in the child’s future skills (Eide and Ronan, 2001; Lareau, 2011). A priori, neither parents

nor children can judge which activity more effectively provides pleasure or stimulates

skill development. Therefore, they can only form their opinion according to their own

experience and taste, as well as the information obtained from others. These factors are

approximated by socio-economic status (Garboua and Montmarquette, 1996).

Even more than sports, highbrow cultural activities such as playing music can be used

by individuals from higher social classes as a costly signal to assert status (Menninghaus,

2011; Ormel et al., 1999). A similar argument could justify the desire of parents to enroll

their child for two activities rather than one. Similarly, adolescents from particular socio-

economic groups may be more likely to play music, because the offer of artistic activities

for children might be adapted to the tastes of the more highly educated (Lunn and Kelly,

2009).

To consider these determinants, we control for the parents’ socio-economic background,

which reflects both their eagerness to invest in the child’s future skills, as well as their

taste. We hold socio-economic background constant by controlling for the parents’ level of

education and income, as well as detailed information about the job they carried out when

the adolescent was 17 years old. The latter includes both parents’ work hours, their sector

of activity, whether their job required training, as well as their socio-economic status. In

addition to these objective indicators, parenting style is likely to affect the motivation to
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invest in the child’s skill development. We proxy parenting style by controlling for the Big

Five personality traits of mother and father, as well as an indicator of their willingness to

take risks. Finally, since ethnicity is an important determinant of socio-economic status

and taste, we include the parents’ migration background.

Even though willing to enroll their child at the local music school or sports club, parents

might face constraints hindering them to do so. Gustafson and Rhodes (2006) point out

that extracurricular activities require parental support, both financially and logistically.

Parents might face financial constraints if they cannot or do not want to afford the costs for

lessons, club membership, as well as musical instruments or sports equipment. Moreover,

parents might not be able to provide the necessary logistic support, especially if they

have other children or work full-time (Lareau, 2011). In addition, the child’s position in

the birth order plays an important role for the educational investments made by parents

(Black et al., 2005).

For most parents in Germany, financial constraints are unlikely to be the crucial deter-

minant of the decision to sign up at a music school or sports club. Among families with

children, 57% report that they have regular expenses for non-formal educational activi-

ties. On average, these families spend 51 Euros per month for the athletic and musical

activities of their children (Schroeder et al., 2015). Concerning expenditures for music,

fees vary strongly between music schools and account for 47% of the overall budget of

German public music schools in 2013 (MIZ, 2015a). However, the German association

of public music schools (Verband deutscher Musikschulen) stipulates that their members

should provide reduced fees for children from poor families (VDM, 2011). In contrast,

membership fees in sports clubs are very low on average. For adolescents, the median

membership fee was just 3.10 Euros per month in 2013 (Breuer and Feiler, 2015). In ad-

dition, the Educational package – a policy introduced by the German federal government

in 2011 – subsidizes membership fees in sports clubs or music schools for poor families in

the amount of 10 Euros per month (BMAS, 2015a).

The extent to which the above-mentioned constraints vary between music and sports

depends on factors such as household income, the number of children in the household,

and birth order, but also on the institutional context in which the activity is carried out.

We control directly for the first three factors, whereas the latter cannot be observed in

our data. Depending on living area and time, as well as the organizational structure of
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the local music school or sports club, material investments might be more substantial for

music or for sports. We approximate these factors by including state and birth year fixed

effects, as well as an indicator of whether the household lives in a rural area.

To be observed as playing sports or music, adolescents in our sample need to pursue

these activities until they answer the SOEP youth questionnaire at age 17. In addition

to motivation and constraints, the willingness not to give up before age 17 therefore

constitutes an important dimension in the non-random selection into one of the activity

groups. Whether an individual gives up music or sports during adolescence is likely to

depend on encouragement by the parents, as well as own motivation, the opportunity costs

of time, and the perceived returns in general. According to Farrell and Shields (2002) and

Raudsepp (2006), parents as role models can motivate children to play music and sports,

and might determine whether they pursue these activities until age 17. Whether parental

encouragement leads the child to prefer music to sports probably depends on parental

taste, which we control for as explained above.

Moreover, carrying out music or sports throughout adolescence requires motivation and

time. Adolescents who struggle at school are unlikely to be able to dedicate time to these

activities in their leisure time. The individual characteristics determining whether ado-

lescents can pursue their extracurricular activities are difficult to take into account, given

that we observe only few individual characteristics before the age of 17. To approximate

these characteristics, we control for gender and an indicator whether the adolescent has

received a recommendation for upper secondary school by her primary school teacher (in

grade 4, at age 9 to 10). The latter serves as a proxy for ability. Furthermore, if the

remaining unobserved reasons for giving up sports and music before the age of 17 are

similar, this does not pose a threat to identification.

Several reviews investigate the determinants and correlates of physical activity among

children and adolescents in empirical studies (Craggs et al., 2011; Van Der Horst et al.,

2007; Sallis et al., 2000). They underline two points: i) the determinants vary between

children (aged 4 to 12 years old) and adolescents (aged 13 to 18 years old), and ii) the

identification of the determinants of a change in physical activity levels often suffers from

reverse causality. Our study focuses on individuals who decided to engage or to quit sport

while being children and then adolescents. Therefore, we are interested in determinants

of sports and of a change of the sports activity for both age categories. Previous findings
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on these determinants are consistent with the arguments described above. Light (2010)

suggests that friendship is an important determinant of the child’s decision to remain in

a competitive club. We cannot control for such individual characteristics because of the

risk of reverse causality. Moreover, we believe that these unobserved factors are similar

for music and sports.

Theoretically, we could imagine children choosing a particular activity due to their in-

nate ability, which gives them a comparative advantage in either sports or music and

determines some of the outcome differences we find. For example, children who are good

at languages or mathematics might prefer music to sports. They might also obtain bet-

ter German or mathematics grades. A positive coefficient would therefore reflect innate

differences and rather than a consequence of doing music instead of sports.

We argue that after conditioning on a wide range of standard and non-standard indi-

vidual and family characteristics, musically and athletically active adolescents are rather

similar in terms of observed, but also unobserved characteristics. This is even more plau-

sible, given that music and sports participants are much more (observationally) similar

than active and inactive individuals.

Further tests examine the sensitivity of our results to the conditional independence

assumption. First, we estimate the effect of playing music rather than sports on a set

of outcomes, which should be affected by neither of these activities but are correlated

with socio-economic status. These outcomes capture whether adolescents have their own

room at home, the amount of pocket money they receive each week, and whether the

share of foreign students in their school class is larger than 25%. These variables were

measured at age 17. Second, we conduct the test suggested by Ichino et al. (2008), which

examines the sensitivity of our results with respect to the inclusion of a strong additional

confounder. Third, for a small subsample with information on the history of music and

sports participation since age 12 or 14, we compare the characteristics of musically and

athletically active individuals with those who gave up the respective activity before age

17. This test allows us to verify whether the potential existence of adolescents, who played

an activity earlier in life, in the control group affects our results.

An alternative identification strategy is instrumental variables (IV). A crucial charac-

teristic of a valid instrument is that it affects outcomes only through its effect on music

and/or sports participation (the so-called exclusion condition). Indeed, some of the com-
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monly used instruments (e.g. height or school characteristics) may be questionable in this

respect. Therefore, we use an alternative instrument, namely parental artistic activities,

which arguably fulfills the requirements for an IV. They are a strong predictor for adoles-

cents’ music participation and – conditioning on further covariates – unlikely to influence

the outcomes directly. However, this instrument is not available for the entire sample,

which implies a further reduction of the number of observations, which in turn drastically

reduces the precision of our estimates. Therefore, we will use this IV as a robustness check

only.

3.4.2 Estimation

Our study compares the effects of different activities with each other. This corresponds to

the multiple treatment setting discussed in Imbens (2000) and Lechner (2001). Therefore,

the sample reduction results of Lechner (2001) apply. Thus, to estimate the effects of

one activity compared to another by a selection on observables approach, participants

in activity groups other than those two under explicit consideration are deleted for the

purpose of this particular estimation. For example, for the estimation of the effect of being

active in sport compared to music, individuals who do both activities play no role.

An alternative to this procedure of splitting the multinomial treatment problem into

several pairwise comparisons is to jointly model the selection problem by a multinomial

logit or probit model. However, as shown by Lechner (2001), such an approach is more

restrictive because the estimation of a (tractable) multinomial choice will always require

more assumptions than flexibly modeling pairwise comparisons. However, with respect to

the assumptions needed for non-parametric identification, both approaches are equivalent.

For performing the pairwise comparisons, we use the propensity-score-matching estimator

proposed by Lechner, Miquel and Wunsch (2011). This estimator performed well in the

large-scale simulation study by Huber et al. (2013). It is described in detail in Appendix C.

Such semi-parametric estimators are based on estimating a parametric model (e.g. probit)

for the probability of belonging to one of the groups compared to another, conditional on

the above-mentioned control variables. The relation between the outcomes, activity types,

and confounders, however, are left unspecified (non-parametric). Therefore, such estima-

tors have the advantage that they allow for very flexible effect heterogeneity (contrary to

regression models, for example).
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For each outcome variable, having four groups of activity (music, sports, competitive

sports and both) leads to up to 6 different estimates for each treatment effect, like the

average treatment effect (ATE), the average treatment effect on the treated (ATET) and

the average treatment effect on the non-treated (ATENT). However, an implication of

treating the estimation problem as many single pair-wise problems is that the reference

population for these effects is specific to each single comparison. For example, the standard

ATE refers to the union of the respective treatment and control groups in the particular

comparison. However, the characteristics of those groups will not be the same for different

comparisons. Therefore, we follow the approach advocated and implemented by Lechner

and Wunsch (2009) in a similar situation to keep the ‘target’ or ‘reference’ distribution

the same for the different comparisons. In this case, there is an additional matching step.

Matching is performed such that the implied weighting scheme leads to matched covariate

distributions of treated and controls in all comparisons that resemble those in the ‘target’

population. Thus, the various estimation results presented below always refer to the same

population (and thus the same distribution of confounding characteristics) and thus are

comparable in that sense. In our case, a natural candidate for the target population is the

union of sports and music participants.

3.5 Results

3.5.1 Propensity scores

We investigate the differential effects of music and sports in this paper, not only by ex-

amining the consequences of playing music instead of doing sports, but also by comparing

these effects to outcomes of adolescents active in both, as well as those who play neither

activity. All estimations were carried out separately for each possible comparison between

the groups of adolescents playing nothing, music only, sports only, and both activities.

Detailed definitions of the treatment and control group for each comparison are given in

Table 3.2. While our identification strategy is most credible with respect to the direct com-

parison of musically and athletically active youth, these additional comparisons provide

us with further insights.

Table 3.5 shows the average marginal effects of the estimation of the propensity score for

three of these comparisons for selected covariates (for the other comparisons and covariates,
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the propensity score estimation is referred to Appendix B.2). Generally, the results confirm

the (unconditional) summary statistics of Section 3.3. Adolescents who engage with music

tend to come from more advantaged social backgrounds. Still, parental education plays a

much smaller role in choosing between sports and music than in the general decision to

Table 3.5 – Selected results of propensity score estimation

Music only Music + sport Music + sport
vs. vs. vs.

sport only sport only music only
(1) (2) (3)

Marginal p-value Marginal p-value Marginal p-value
effects in % effects in % effects in %

Female 0.106*** 0 0.096*** 0 -0.035 31
Recommendation for upper sec-
ondary school

0.044** 2 0.148*** 0 0.141*** 0

Birth order -0.033*** 1 -0.040*** 0 0.004 88
Number of siblings in SOEP 0.023*** 1 0.032*** 0 0.011 49
Household lives in rural area 0.039* 10 0.011 65 -0.055 23
Monthly labour market income of
parents who live in household

-0.001 88 0.005 61 0.017 33

Working hours (mother) -0.001 22 -0.002** 2 -0.001 59
Working hours (father) 0.001 13 0.002** 3 0.001 71
Willingness to take risks (mother) -0.008* 7 -0.008* 7 0.005 61
Willingness to take risks (father) -0.011** 2 -0.011** 2 0.002 80
At least one parent with
...university degree 0.004 90 0.048* 7 0.035 54
...upper secondary schooling degree 0.039 14 0.033 21 -0.038 47
...migration background -0.023 36 0.027 29 0.078 13
Big Five (mother)
- Agreeableness -0.162** 3 -0.129* 9 0.130 45
- Conscientiousness 0.010 91 -0.092 30 -0.243 19
- Extraversion -0.081 22 -0.088 24 -0.041 78
- Neuroticism -0.025 67 -0.042 48 -0.058 62
- Openness 0.142** 2 0.120* 8 -0.065 63
Big Five (Father)
- Agreeableness 0.079 32 0.124 12 0.054 71
- Conscientiousness 0.048 57 0.120 18 0.179 35
- Extraversion -0.072 30 -0.077 30 0.059 68
- Neuroticism 0.157*** 1 0.087 15 -0.099 44
- Openness 0.141* 6 0.172** 3 -0.034 82

Efron’s R2 (in %) 11 16 7
Number of observations 1973 2141 834
Note: SOEP v29, 2001-2012, own calculations. Probit model estimated. Average marginal effects presented.
Inference is based on 4999 bootstrap replications. Significance levels: * 10% ** 5% *** 1% level. The exact
definitions of each activity (dependent variable) are given in Tables 3.2 and B.1. The following covariates are also
included in this specification: Constant term, year of birth, single parent household, dummies for the federal states,
household net overall wealth, age of mother at birth, indicators for mothers working in services, fathers working
in services, mothers working in manufacturing or agriculture, fathers working in manufacturing or agriculture, at
least one parent with vocational degree, ISEI socio-economic status (‘higher’ for both parents), current job did not
require training (mother), current job did not require training (father), indicators for missing values in willingness
to take risks (mother), and willingness to take risks (father). The full results are given in Appendix B (Tables B.6
and B.7).
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become musically or athletically active. In particular, parental income is not statistically

significant. Other parental characteristics play only a minor role. For example, a higher

willingness to take risks among parents is associated with a lower probability that their

child plays music rather than sports. The strong effect of openness both for mothers and

for fathers can be explained with the fact that openness towards artistic experiences is

used as one of the items assessing this personality dimension.

Two important predictors of playing music rather than sports are the adolescent’s gender

and whether she or he received a recommendation for upper secondary school at the end

of primary school. Girls are 10% more likely to play music instead of or in addition to

sports than boys are, all other covariates held constant. As a proxy for prior abilities,

the recommendation for upper secondary school is especially important in determining

who carries out two activities rather than one. The probability to play music and sports

rather than just one of the two is 14% higher among adolescents who received such a

recommendation.

Using the coefficients from Table 3.5, we predict the probability for each individual

to belong to the respective activity group. In order to eliminate differences in covariate

distributions between the groups, we match both groups on the propensity score and on

gender (to fully remove all gender differences that seem to be particularly important in this

application), as described in Section 3.4 After matching, all covariates are balanced (see

Table B.7). The cut-off for the common support with respect to the target distribution is

the 99% quantile of the respective propensity score distribution. Different cut-off values

are considered as robustness checks (more details are given below).

3.5.2 Effects of music compared to sports

Table 3.6 shows the average effects of playing music rather than sports, as well as the com-

parison of each activity to playing both. Table 3.7 also contains the results of comparing

inactive adolescents to those playing music and/or sports. All results are re-weighted with

respect to the characteristics of adolescents who are active in music or sports or both, as

described in Section 3.4. Appendix B.2 contains the results for an additional comparison

of music versus competitive sports, a subgroup of sports participants that is even more

similar to music participants in terms of observed (and unobserved) background charac-

teristics (see Section 3.3). These results turned out to be very similar to the ones that
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Table 3.6 – Average effects of music vs. sports

Music only Music + sport Music + sport
vs. vs. vs.

sport only sport only music only
(1) (2) (3)

Effect p-value Effect p-value Effect p-value
in % in % in %

Cognitive skills and school achievements at age 17
Cognitive skills - Average 0.012 90 0.233*** 1 0.230** 5
- Analogies 0.054 58 0.216*** 1 0.169 15
- Figures 0.053 59 0.276*** 0 0.229** 5
- Math -0.045 63 0.070 45 0.123 30
School grades - Average 0.034 66 0.151** 3 0.123 20
- Maths -0.119 14 0.113 12 0.233** 2
- German 0.172** 2 0.113 11 -0.051 59
- 1st for. lang. 0.063 42 0.103 13 0.046 63
Attends upper secondary school 0.081** 4 0.135*** 0 0.063 18
Aim to enroll at university 0.106*** 1 0.187*** 0 0.087* 6
Attends university at age 20 0.024 48 0.084*** 1 0.065 13

Personality at age 17
Big 5: Conscientiousness -0.114 21 0.059 51 0.165 14
Extraversion -0.165* 9 0.128 13 0.294*** 1
Neuroticism 0.103 31 0.013 88 -0.090 47
Openness 0.407*** 0 0.349*** 0 -0.058 63
Agreeableness 0.048 60 0.206** 2 0.152 17
Willingness to take risk -0.211** 4 -0.181* 6 0.021 87

Subjective health and life style at age 18
Satisfaction with health -0.119 45 -0.143 28 -0.050 80
Current health situation -0.138** 4 -0.048 39 0.083 30
Currently smoking -0.007 88 -0.110*** 0 -0.107** 5

Other leisure activities at age 17
Watching TV daily -0.099*** 0 -0.115*** 0 -0.016 71
Playing computer games daily -0.075** 2 -0.044 14 0.029 47
Reading daily 0.067** 5 0.127*** 0 0.062 14

Aggregate outcome indices (Anderson, 2008)
Cognitive skills & school grades -0.020 75 -0.084 16 -0.016 83
Big Five 0.050 39 0.148*** 0 0.130* 6
Non-cognitive skills 0.015 76 0.107*** 1 0.116** 5

Outcomes that should not be affected
Own room at home 0.041** 5 0.017 36 -0.014 55
Weekly pocket money (Euros) -0.330 73 -0.793 48 0.782 66
25% or more foreign students in school
class

-0.048 20 0.004 91 0.022 63

Attending church monthly 0.007 88 0.126*** 0 0.144*** 0
Note: SOEPv29, own calculations. Effects presented are average treatment effects for the target population. In-
ference is based on 4999 bootstrap replications. Significance levels: * 10% ** 5% *** 1% level. The measurement
of all outcomes is described in Table B.32. School grades, cognitive skills, personality, and aggregate outcomes are
normalized to mean zero and variance 1 (higher value of grades is better). Aggregate outcome indices are generated
following Anderson (2008) and refer to groups from the standard outcomes in the upper part of the table. All other
outcome variables are binary, except for ‘satisfaction with health’ (0 “worst” to 10 “best”), ‘current health situation’
(1 “bad” to 5 “very good”), and ‘amount of weekly pocket money’ (Euros).
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Table 3.7 – Average effects of doing nothing vs. music or sports

Sports only Music only Music + sport
vs. vs. vs.

doing nothing doing nothing doing nothing
(1) (2) (3)

Effect p-value Effect p-value Effect p-value
in % in % in %

Cognitive skills and school achievements at age 17
Cognitive skills - Average 0.080 19 0.194** 3 0.445*** 0
- Analogies 0.063 37 0.332*** 1 0.427*** 0
- Figures 0.169*** 1 0.190* 9 0.429*** 0
- Math 0.033 61 0.049 61 0.205 13
School grades - Average 0.124*** 0 0.230*** 1 0.287*** 0
- Maths 0.076 17 -0.006 95 0.206*** 0
- German 0.144*** 0 0.390*** 0 0.270*** 0
- 1st for. lang. 0.089** 4 0.213** 2 0.217*** 0
Attends upper secondary school 0.043*** 1 0.155*** 0 0.200*** 0
Aim to enroll at university 0.043** 2 0.153*** 0 0.218*** 0
Attends university at age 20 0.040** 4 0.069* 9 0.170*** 0

Personality at age 17
Big 5: Conscientiousness 0.160*** 1 -0.052 74 0.251*** 1
Extraversion 0.152** 3 -0.004 96 0.231** 3
Neuroticism -0.061 48 0.031 81 0.036 73
Openness 0.036 59 0.414*** 0 0.329*** 1
Agreeableness 0.066 26 0.086 53 0.301*** 0
Willingness to take risk 0.197*** 1 0.035 78 0.033 78

Subjective health and life style at age 18
Satisfaction with health 0.204** 2 0.180 25 0.072 76
Current health situation 0.139*** 0 0.014 84 0.052 51
Currently smoking -0.033 22 -0.090 11 -0.148*** 0

Other leisure activities at age 17
Watching TV daily 0.013 63 -0.091** 2 -0.082*** 1
Playing computer games daily -0.022 21 -0.067* 6 -0.080*** 1
Reading daily -0.017 42 0.091** 2 0.114*** 0

Aggregate outcome indices (Anderson, 2008)
Cognitive skills & school grades -0.054 13 -0.072 26 -0.087* 10
Big Five 0.083** 2 0.112 11 0.242*** 0
Non-cognitive skills 0.110*** 0 0.104* 8 0.221*** 0

Outcomes that should not be affected
Own room at home 0.025** 2 0.070*** 0 0.056*** 0
Weekly pocket money (Euros) 0.570 34 -0.009 98 0.772 67
25% or more foreign students in school
class

-0.016 41 -0.063 12 -0.041 23

Attending church monthly 0.044* 8 0.055 23 0.199*** 0
Note: SOEPv29, own calculations. Effects presented are average treatment effects for the target population. In-
ference is based on 4999 bootstrap replications. Significance levels: * 10% ** 5% *** 1% level. The measurement
of all outcomes is described in Table B.32. School grades, cognitive skills, personality, and aggregate outcomes are
normalized to mean zero and variance 1 (higher value of grades is better). Aggregate outcome indices are generated
following Anderson (2008) and refer to groups from the standard outcomes in the upper part of the table. All other
outcome variables are binary, except for ‘satisfaction with health’ (0 “worst” to 10 “best”), ‘current health situation’
(1 “bad” to 5 “very good”), and ‘amount of weekly pocket money’ (Euros).
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included all types of sports and were thus removed from the tables in the main body of

the text.

Column (1) of Table 3.6 presents effects of playing music only compared to doing sports

only: Musically active adolescents obtain better school grades in languages, scoring about

one sixth of a standard deviation above athletically active adolescents. This tendency

of music leading to better skills exists for most of the school achievement and cognitive

skills variables, although these differences are not always statistically significant. Interest-

ingly, mathematics grades and competencies seem to be better among sports participants,

although the coefficients are not statistically significant. Furthermore, adolescents who

play music are 8 percentage points more likely than sports participants to attend upper

secondary school, and 10 percentage points more likely to aim at going to university.

The advantage of music participation in terms of school achievement also appears when

contrasting the outcomes of each activity to those of not being active (see Table 3.7).

When comparing both activities to doing only one of them (columns 2 and 3 of Ta-

ble 3.6), the results for educational outcomes show that doing both activities jointly is

more beneficial than just a single one. For example, adolescents playing both music and

sports outperform those who only play sports by more than one fifth of a standard devia-

tion in the cognitive skills test. This effect is similarly positive in comparison to those who

play music only. In addition, individuals active in music and sports have better school

grades, although only one of the four grade effects is significantly different from zero for

each comparison. However, comparing adolescents who play both music and sports to

those who only do one activity involves a more important risk of selection based on unob-

servable characteristics than the single-activity comparisons described above. Being this

much engaged in extracurricular activities requires particular investments. Students with

weak school performance or students who have work after school will probably not find the

necessary time to play music and sports. Let alone the particular financial and emotional

support that is necessary from parents and teachers.

As described in Section 3.4, adolescents who play music and sports carry out each

activity with a time commitment similar to those who are only active in one of them. Ir-

respective of potential benefits from music or sports, playing both activities might impede

school achievement due to the large amount of time spent on this extracurricular involve-

ment. However, the above-mentioned results suggest that on average doing both activities
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does not put so much strain on the adolescents as to affect negatively their educational

success, but quite the opposite.

With respect to personality, we observe several statistically significant differences be-

tween musically and athletically active adolescents. The positive effect of music on open-

ness is statistically significant and substantial at more than one third of a standard devi-

ation. This is related to the fact that openness to artistic experiences is one of the three

items assessing this personality dimension in our data. Musically active adolescents are

less willing to take risks than those who play sports. Indeed, the comparison to inactive

individuals (Table 3.7) shows that music and willingness to take risks are statistically un-

related. Finally, adolescents who do sports in addition to music are more than one quarter

of a standard deviation more extrovert than those who play music only.

The third block of results in Table 3.6 shows that being athletically active leads to

improved health outcomes. Adolescents who play sports in addition to or instead of music

are more satisfied with their health and report a better subjective health status. Indeed,

the comparison to non-participation (Table 3.7) reveals that these effects result from a

positive effect of sports, compared to no effect of music participation. Of course, given our

data, it remains a somewhat open, although maybe philosophical question whether this

gain in subjective health translates into objective health measures of this young population

(which is of course healthier than the population at large). Considering additional effects

of doing two activities versus one, it turns out that adolescents who do both activities are

10% less likely to smoke than adolescents doing only one of those activities are.

Finally, adolescents active in music and sports differ with respect to their leisure time

occupations, as described in the next panel of Table 3.6. Adolescents who play music are

more likely to read and less likely to watch TV or play computer games every day than

those doing sports. If we believe that playing computer games and watching TV is on

average not supportive of educational success while reading fosters it, then these results

are in line with the findings for the educational outcomes and may provide at least a

partial explanation of these findings.

Given the many outcome variables we look at, some of the statistically significant results

might appear simply by chance. Anderson (2008) considers such random rejections of the

null hypothesis in the context of multiple hypothesis testing as a major problem, which

does not receive the attention it deserves by economists. A simple test consists in reducing
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the number of outcomes by aggregation. To aggregate a group of outcomes into one index,

Anderson (2008) suggests taking a weighted average of normalized outcomes, weighting

each by the sum of the row entries in the inverted covariance matrix of all outcomes

contained in the outcome group. This procedure gives more weight to outcomes that

add new information to the aggregate index, i.e. that are less correlated with the other

outcomes.

The second-to-last block of Table 3.6 shows the effects of music versus sports for three

aggregated outcome indices constructed according to Anderson (2008). The first summa-

rizes cognitive skills and school grades, the second is a weighted mean of the Big Five

personality traits, and the last is an index of all six non-cognitive skills presented in the

table. In the comparison of doing music rather than sports, none of the aggregated out-

come indices appears significant, which means that the outcomes we find for cognitive and

non-cognitive skills might be random results of multiple hypothesis testing. However, the

size and direction of the coefficient for the first two outcome groups (cognitive skills/school

grades and Big Five) confirm the findings discussed above.

3.5.3 Heterogeneity

Next, we investigate heterogeneities in the effects for different subgroups of the target

population with respect to gender and socio-economic background (for detailed results see

Tables B.11 to B.19 in Appendix B.2). According to the literature, as well as the descrip-

tive statistics shown in Section 3.3, male and female sports are different. Our main results

consider this specificity by matching adolescents by gender (but of course subsequently av-

eraging their effects). In the following, we estimate outcome differences between musically

and athletically active adolescents for each gender separately to understand gender-specific

differences between both activities. Before going into detail, note however that most of

the following comparisons, documented in Appendix B.2, suffer from a loss of power, the

magnitude of which varies between small and substantial. This loss is due to the reduced

sample sizes within the additional strata.

With respect to cognitive skills and school grades, music seems to be more beneficial for

girls, while sports may rather help boys. Girls see their language-related skills and grades

improve by one fourth of a standard deviation when playing music, while athletically

active boys obtain better results in mathematics. Male adolescents drive other differences
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between music and sports only. The positive effect of music on ambition is stronger

for males than for females. Finally, male sports participants increase their degree of

extraversion compared to male musicians. This difference cannot be observed among

women.

In order to investigate outcome differences between music and sports for different levels

of socio-economic status, we estimated these differences in various subgroups. These sub-

groups stratify the full sample by parental labor market income, parental education, as

well as the adolescent’s abilities, as measured by the recommendation for upper secondary

school received from their primary school teacher. In summary, we find that adolescents

with richer or more highly educated parents, as well as adolescents with higher ability,

have an advantage from playing music rather than sports for a variety of outcomes. For

them, music is associated with higher cognitive skills and school grades. This is even

more the case if the adolescent is active in two activities rather than one. In other words,

while music and sports are similarly beneficial for children from disadvantaged social back-

grounds, those from richer and more highly educated families do better with music than

with sports. They also do better with two rather than one activity. One possible expla-

nation relates to Bourdieu’s cultural reproduction hypothesis. According to Bourdieu and

Passeron (1990), parents from higher socio-economic status have access to better quality

cultural education, leading their children to benefit more strongly from playing music.

3.5.4 Robustness and sensitivity tests

One advantage of propensity score matching in comparison to OLS is related to the pos-

sibility to verify the common support between treatment and control group. If both

groups are very different in their covariates, linear estimations might be sensitive to minor

changes in the specification (Imbens, 2015). All our estimations have common support

along the distribution of the propensity score between treatment and control groups as

well as the target population. Even though we control for a large number of individual

and parental background characteristics, we can identify control observations along the

entire distribution of propensity scores in the treatment group, and vice versa.

Our estimations are robust to various modifications in treatment definition and esti-

mation method. For example, all effects are slightly stronger if we restrict the sample of

musically active adolescents to those who take music lessons outside of school. Moreover,
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our results are robust to the alternative definitions of being active in music or sports, in

which we disregard those who state to be active less than once a month. The results of

these estimations are presented in Tables B.20 and B.21 in Appendix B.2.

We also checked the robustness of the results with respect to the particular method used

for the bias correction step in the matching estimator. It turns out that, here, the bias

correction does not matter. Similarly, varying the criteria to define the common support

from 99% to 97% does not change the results in any relevant way (see Table B.22).

Panel attrition and item non-response do not appear to threaten our results either. We

check this by creating additional outcome variables measuring non-response. The effects

on these missing indicators are small and statistically insignificant (see Table B.23). In

addition, all results are robust to including survey weights (see Table B.24).

We believe that the large number of informative and relevant individual and family

characteristics included in our estimations is likely to make the conditional independence

assumption (CIA) plausible. Thus, our estimates have a causal interpretation. Still, we

cannot entirely exclude the possibility that unobserved characteristics determine the choice

between music and sports and simultaneously affect adolescents’ outcomes. Although,

of course, the CIA is untestable empirically (in a strict statistical sense), we run four

plausibility tests to shed some light on the potential validity of this assumption and the

effects of deviating from it.

First, we examine several outcomes that should be affected by neither music nor sports,

which are, however, correlated with socio-economic status. These include whether adoles-

cents have their own room at home, the weekly amount of pocket money they receive, the

share of foreign students in their class, as well as whether they regularly attend church.

Measured at age 17 (post-treatment), these outcomes are not included as explanatory

variables in our propensity score estimation.

The last block of Table 3.6 shows the effects of music versus sports, as well as both

activities versus only one of them on these additional outcomes (the effects of being active

versus doing nothing are shown in Table 3.7. As expected, these outcomes are not affected

in the comparison of adolescents playing music rather than sports, with the exception

of a weakly significant coefficient for the share of foreign students in the adolescent’s

school class. Especially the comparison of music and competitive sports passes this test.

By contrast, the large and strongly significant coefficient for church attendance among
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children who play both rather than only one activity indicates that these comparisons of

very active youth might suffer from endogeneity. As Table 3.7 shows, the comparison of

active with inactive adolescents also suffers much more from potential endogeneity.

Second, we run the formal sensitivity test developed by Ichino et al. (2008) and im-

plemented by Lechner and Downward (2013). This test is based on a simulation exercise

to evaluate the sensitivity of the results with respect to the inclusion of a strong con-

founder that is correlated with treatment and outcomes, but uncorrelated to previously

included covariates. It turns out that the results appear not to be sensitive to the investi-

gated misspecifications (the details of the procedure used and the results are discussed in

Appendix B.4).

Third, we used an instrumental variable to model the choice between music and sports.

As instrument, we took an indicator of whether either parent played a musical instrument

in their youth. This instrument arguably has no direct impact on children’s outcome other

than influencing the parents’ taste with respect to their child’s leisure activity conditional

on the covariates (for a more detailed discussion, see Appendix B.2). The empirical results

do not contradict our main findings. However, this test is not very powerful, because the

IV results are subject to substantial sampling noise.

A final test addresses one major weakness of our data: we only observe information on

music and sports participation among adolescents who carried out the respective activity

until age 17. Therefore, all comparison groups defined by not doing a specific activity

contain some individuals, who played that activity earlier in life, but gave up before an-

swering the SOEP youth questionnaire at age 17. Fortunately, it is possible to reconstruct

the history of sports and music participation back to age 12 or 14 for a subsample of

752 adolescents. Indeed, 15% of sports and 45% of music participants previously played

the other activity as well. In general, dropouts are situated between active and inactive

individuals in terms of socio-economic background. Compared to those who continue to

play until age 17, drop-outs are characterized by weaker school grades and a lower level of

conscientiousness. However, these characteristics are similar between those who give up

music and those who give up sports. Please refer to Appendix B.4 for more details.
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3.6 Conclusions

Using data from the German Socio-Economic Panel, this paper analyses the effects of

spending part of adolescents’ leisure time playing music or doing sports, or both. Con-

centrating on these competing leisure time activities explicitly recognizes that doing one

potentially beneficial activity may crow out another one due to lack of sufficient free time.

Thus, our estimated effects have a more obvious and useful interpretation than those

found in previous studies, comparing each activity separately to ‘not doing that particular

activity’.

There is also an econometric advantage, because the decision to become active at all

becomes irrelevant. If selection into music or sports can be thought of as a two-stage

process, with first, a decision to spend time and money on being active, and second, the

decision between music and sports, then only the second stage is of potential concern in

our setting. Thus, the credibility of identification may be greatly improved. This argu-

ment is supported by the fact that, even if the decision to play music or sports is made

in one rather than two steps, differences in a wealth of observable variables between ac-

tive groups are much smaller than between active and inactive adolescents. The fact that

active adolescents appear to be rather homogeneous with respect to (rich) observable char-

acteristics, irrespective of the activity they carry out, suggests that remaining differences

on unobservables are small, if not absent, as well.

The main results indicate that music and sports may indeed have quite different implica-

tions. Playing music appears to foster academic performance and academic ambition more

than doing sports, in particular for girls and children from more highly educated families.

It also goes along with additional time spent reading and less time spent watching TV or

playing computer games. Doing sports, on the other hand, improves adolescents’ subjec-

tive health. Since better academic performance, as well as better health usually improve

future labor market success (and life satisfaction), parents (and children) have to consider

their preferences with respect to these outcomes when choosing between music and sports.

Since both effects should be valuable to policymakers, our study does not imply favoring

one activity over the other with regard to public funds. A further aspect is related to

costs: Although we are not aware of any data that are sufficiently precise to feed into a

cost-benefit analysis, the descriptive evidence presented in Section 3.4 suggests that taking
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music lessons is the more expensive alternative. Finally and interestingly, when comparing

the effects of doing both activities versus doing only one of them, positive effects appear

for doing both. However, this latter comparison is more likely to suffer from endogeneity

than the main results.

An extensive robustness analysis based on non-affected outcomes, a formal sensitivity

analysis, as well as a semi-parametric instrumental variable estimation suggests that our

results are robust with respect to several possible violations of key identifying assumptions,

as well as various plausible values of the tuning parameters of the estimator. An interesting

avenue for future research consists in understanding the reasons (‘mediators’) behind our

findings. Such an endeavor, however, requires larger samples than the ones available for

the current study.





4 Improving access to non-formal education

– evidence from the German “Educational

package”

4.1 Introduction

In Germany and other developed countries, many children take part in extracurricular

activities. For example, 36% of German 13- to 17-year-olds play a musical instrument,

and 85% play sports. More than 60% do these activities in institutional contexts such

as music schools or sports clubs (Grgic and Züchner, 2013). Categorized as non-formal

education, activities at these institutions are carried out on a voluntary basis and usually

do not lead to a certificate.

A recent body of literature in the economics of education and other disciplines suggests

that playing music or doing sports benefits a variety of education-related outcomes. Mu-

sic training fosters cognitive skill development (Schellenberg, 2004; Winner et al., 2013)

and is likely to affect non-cognitive skills as well (Hille and Schupp, 2015; Schellenberg,

2016). Playing sports enhances educational and labor market outcomes (e.g. Cabane and

Clark, 2015; Lechner, 2009; Stevenson, 2010), an effect that might partly be driven by

improvements in health (Cabane et al., 2015).

However, access to non-formal education strongly depends on socio-economic status.

Among German adolescents from the highest quintile of the household income distribution,

80% take music lessons, prepare for sports competitions, or play theater at least once every

week. By contrast, only 48% of those from the lowest income quintile do so. Similarly,

among adolescents of mothers with upper secondary school degrees, 73% take part in at

least one non-formal educational activity on a weekly basis, compared to only 54% among

69
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individuals with less highly educated mothers (Hille et al., 2014). Given the benefits

of these extracurricular activities for skill development and educational success, unequal

access might be an important source of inequalities of educational opportunity.

Inequalities in access to non-formal education are also problematic from a political

perspective, given that these activities are strongly subsidized in many countries. In

Germany, for example, about 90,000 sports clubs, as well as 929 public and numerous

private music schools cover all regions of the country and receive substantial amounts of

public funding (Deutsche Sportjugend, 2014; VDM, 2014; BDPM, 2015). Thanks to these

subsidies, average sports club membership fees are as low as 3.10 Euros per month (in

2013, Breuer and Feiler, 2015). At approximately 38 Euros per month, courses offered

by public music schools are considerably more expensive (MIZ, 2015a,b). However, the

German Public Music Schools Association (Verband deutscher Musikschulen) requires its

members to reduce fees for low-income households (VDM, 2011).

This paper examines a policy, which addresses this challenge by providing subsidies for

participation in non-formal education directly to low-income households. Established in

2011, the Educational package (Bildungs- und Teilhabepaket) covers membership fees or

equipment costs related to activities such as music or sports, up to an amount of 10 Euros

per month. In addition, the policy offers support for school-related expenditures like school

material, class trips, transportation, meals, and private tutoring. Households are eligible

for these subsidies if they receive basic income support for job-seekers, social assistance,

social housing assistance, or a complementary child allowance.

The Educational package might increase participation in non-formal education both by

relaxing the household’s budget constraint and by affecting the trade-off between costs

and marginal utility. The relative importance of these income and substitution effects

depends on fee levels, marginal utility and household income. I expect these effects to

be strongest among higher-earning eligible families and those with higher educational

levels (see Section 4.2). Not only might these families value non-formal education more

strongly, they might have fewer difficulties with the application procedure and self-target

into participation (Currie and Gahvari, 2008).

To empirically investigate these hypotheses, I use data from Families in Germany (FiD),

a longitudinal household survey covering child development information (Schröder et al.,

2013). The data is particularly suited for the present study, given that poor and vulner-
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able households are overrepresented. Children are considered treated by the Educational

package, if their household is eligible for the package in 2012 or 2013. In addition to

pre- and post-treatment information on participation in various non-formal educational

activities, the data contains detailed individual and parental background characteristics.

The Educational package might lead children to start an extracurricular activity, or to

increase the time spent with an activity that was already taken before. FiD data only

allows me to study changes at the extensive margin, because the amount of time spent with

extracurricular activities is unknown. As outcome variables, I consider several indicators

of whether children play music or sports outside of school.

Eligibility for the Educational package is related to socio-economic characteristics, which

also affect participation in non-formal education. I identify causal effects of the policy

by estimating the difference-in-differences between outcomes of eligible and non-eligible

children before and after the reform. To make the underlying common trend assumption

more plausible, I use propensity score matching to reweight the control group such that

it is more comparable to the treatment group. Moreover, one specification restricts the

sample to children who were eligible for the Educational package before the policy was

implemented. I identify causal effects under the assumption of common trends in treatment

and matched control group. Moreover, I assume that effects are not due to another policy

shift in the time window studied.

Overall, the Educational package does not affect participation in extracurricular music

or sports activities. Potential explanations are, first, that less than one in six eligible

children takes advantage of the subsidy. Information deficits, complicated application

procedures, as well as a lack of interest in non-formal education are possible reasons for

non-participation. Second, about half of the beneficiaries already played music or sports

before the Educational package was introduced. Whether they increased participation due

to the subsidy is unobservable in the data I use.

Studying different subgroups, I find that children in families with a household income

above the median among eligible households increase music or sports participation by 10

percentage points. Before the reform, 40% of these children played music or sports. The

reform thus increased participation by 25%. Similar effects are found for children living

with both rather than one parent. These findings confirm the abovementioned hypothesis,

according to which better-off eligible children are more affected by the policy.
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Subsidies increase enrollment in an activity only if financial constraints are an important

determinant of non-participation. Whether this is true has been widely debated. Propo-

nents of a material resources hypothesis (Bennett et al., 2012; Damelang and Kloß, 2013)

were contradicted especially by Lareau (2011) and Weininger et al. (2015), who show that

taste and preferences are relevant predictors for participation in non-formal education as

well. This paper contributes to this debate and provides evidence in favor of both hy-

potheses. Financial constraints cannot be the only constraint for participation, otherwise

the Educational package would have a larger overall effect. At the same time, I show that

financial constraints might explain non-participation for particular subgroups, who are at

the margin of taking music or sports lessons.

This paper also contributes to the debate on cash versus in-kind transfers (Currie and

Gahvari, 2008). Part of the voucher subsidizing non-formal education was previously paid

to families in cash. The Educational package successfully transfers funds towards invest-

ing in children’s non-formal education. However, the overall welfare effect of the policy

also depends on whether families cut other child-related expenditures as a consequence

(Bargain and Donni, 2011).

Finally, this paper contributes to the literature by providing first causal evidence for

an important policy that affects 2.5 million children in Germany. Contrary to its official

evaluation, commissioned by the German Federal Ministry of Labour and Social Affairs

(BMAS, 2015b), I observe sports and music participation not only after, but also before

the policy was introduced. In BMAS (2015b), as well as in another study by Apel and

Engels (2012), retrospective information on these outcomes was only collected for the

subgroup of children who benefitted from the subsidy. Apel and Engels (2012) do not

observe a control group of non-eligible children at all.

In the next section, I describe the Educational package in more detail and discuss the

potential effects it may have. Sections 4.3 and 4.4 present the data and method used in the

empirical estimations. Results are presented in Section 4.5, before Section 4.6 concludes.
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4.2 Institutional background and potential effects

4.2.1 Institutional background

In a widely debated judgment from 2010, Germany’s federal constitutional court deter-

mined that transfer payments to low-income families were not sufficiently based on actual

needs. According to the court ruling, means-tested benefits ignored important aspects,

such as educational, as well as non-recurring expenditures, especially for children (BVerfG,

2010). Following requirements of the ruling, Germany’s federal government established

the Educational package (Leistungen für Bildung und Teilhabe), which came into force on

April 1st, 2011, with retrospective effect starting on January 1st, 2011. Children are eligi-

ble if their household receives basic income support for job-seekers (Arbeitslosengeld II ),

social or housing assistance (Sozialhilfe or Wohngeld), or a means-tested child allowance

(Kinderzuschlag). These are transfer payments to families who are unable to cover their

basic costs of living by their own means. Approximately 2.5 million children qualify for

the Educational package every year (Damelang and Kloß, 2013).

The policy consists of various subsidies that cover costs of school equipment, school trips,

school meals, transportation to school, private tutoring, and participation in non-formal

education. While support for school equipment is directly transferred to most eligible

households in the amount of 100 Euros per school year, all other subsidies are subject

to application. Sports club or music school membership fees, or similar expenditures for

non-formal educational activities, are subsidized in the amount of 10 Euros per month

(BMAS, 2015a).

Subsidized non-formal education includes not only sports club or music school mem-

bership fees, but also other types of structured extracurricular activities like visits to

museums, theater groups or scouts. As of August 2013, costs for equipment are covered

as well (BMAS, 2014, 254). Families can apply for these subsidies by filing an application,

in which they provide contact details about the institution at which the activity is carried

out, and join a proof of enrolment. Subsidies are directly transferred to the institution

or provided as a voucher. If this is impossible, expenditures are reimbursed. Unused

subsidies can be transferred to another month within the calendar year.

Does a monthly subsidy of 10 Euros cover the costs of non-formal education? Accord-

ing to Breuer and Feiler (2015), average membership fees in German youth sports clubs
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Figure 4.1 – How the Educational package affects participation in non-formal education
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are as low as 3.10 Euros per month (not counting costs of equipment). Based on this

figure, as well as on average expenditures found in the Federal Statistical Office’s survey

of income and expenditure, the federal government considered 10 Euros as sufficiently

generous to carry out even more than one activity (Deutscher Bundestag, 2010, 106).

However, average monthly fees at German public music schools are approximately 38 Eu-

ros per month18, although public music schools are required to reduce fees for low-income

households (VDM, 2011). Thus, 10 Euros per month might be insufficient in some cases.

Moreover, social assistance payments for children were reduced by 3.58 Euros, which were

previously dedicated to “extracurricular courses” and “membership fees without purpose

of gain” (Deutscher Bundestag, 2010, 106). With other words, the voucher provided by

the Educational package partly replaces a previously existing cash transfer.

4.2.2 Potential effects

Figure 4.1 describes the mechanisms through which the Educational package might in-

crease participation in non-formal education. The x-axis displays costs associated with

an activity, while the y-axis represents its utility. Utiliy can be derived not only from the

18 This figure was calculated by dividing total fee revenues (MIZ, 2015a) by the total number of students
(MIZ, 2015b)
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direct pleasure of doing activities like music or sports, but also from expected benefits

in terms of skill development.19 Without subsidies, the dashed diagonal line illustrates

the decision to engage with non-formal education. If marginal utility is equal or higher

than costs, individuals decide to become active. At a certain cost level, represented by

the dashed vertical line, the budget constraint becomes binding and the household can no

longer afford the activity, irrespective of its marginal utility. The same reasoning applies

for the decision to increase the amount of time spent with non-formal education, with

other words, it applies for decisions both at the extensive and the intensive margin.

I expect the Educational package to have a substitution, as well as an income effect.

Both follow from a 10 Euros reduction in the costs faced by participating families. The

subsitution effect, represented by the light gray area in Figure 4.1, increases participation

among children, whose marginal utility was previously lower than costs. Now, marginal

utility is compared to subsidized rather than actual costs.

The income effect, represented by the dark gray area in Figure 4.1, is a consequence

of relaxing the budget constraint. For some families, non-formal education might have

been worthwhile in terms of utility already before the reform. However, they were unable

to afford its costs. Given that expenditures for non-formal education are now subsidized,

families can afford activities at a cost exceeding their household’s budget constraint by 10

Euros.

The relevance of substitution and income effects varies as a function of costs, the house-

hold’s budget constraint, as well as utility of participation, and can be summarized as

follows. Everything else equal, the Educational package increases participation in non-

formal education to a small extent if costs are low, as only the substitution effect plays

a role. If costs are between the pre- and post-reform budget constraint, it does so to a

larger extent, because both income and substitution effects become relevant. By contrast,

the reform has no effect at all if costs are larger than the post-reform budget constraint,

given that households are unable to afford non-formal education altogether.

Given a sufficiently high level of utility, the Educational package increases participation

in non-formal education among households that did not enroll their children previously,

because costs exceeded the households’s ability to pay by up to 10 Euros. For these

19 For a discussion of the motivation and determinants to play music or sports, see e. g. Hille and Schupp
(2015) or Cabane et al. (2015).
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families, the income effect releases the budget constraint. In addition, the substitution

effect leads to an increase in participation among children, whose utility is below costs

with a difference equivalent to 10 Euros.

Unfortunately, the data used in this study observes neither costs, the budget constraint,

nor utility. I therefore test the hypotheses stated above by examining heterogeneous

effects by household income and monthly household expenditure for culture, which could

be considered as proxies for the budget constraint and utility of participation. Moreover,

I am unable to observe the amount of time dedicated to non-formal education. Therefore,

I can only study changes at the extensive margin.

Theoretically, the other components of the Educational package – subsidies for school

equipment, school trips, transportation to school, school meals, and private tutoring –

might affect participation in non-formal education as well. If household income is substi-

tutable between different types of child- and education-related expenditures, these other

subsidies relax the budget constraint. By contrast, time spent in other subsidized activ-

ities such as school trips or private tutoring, might no longer be available for music or

sports. Not separately measurable, these indirect effects are part of the treatment effect I

identify in the empirical estimations below. Given that they affect participation in both

directions, these indirect effects are probably small on average.

4.3 Data

To my knowledge, Families in Germany (FiD) is currently the only data set that combines

all features necessary to study how the Educational package affects participation in non-

formal education.20 Created in 2010 as part of a large evaluation of family policies in

Germany, FiD is a household panel study, which is closely related to the German Socio-

Economic Panel (SOEP). FiD contains samples of single parent and low-income families,

families with many children, as well as cohort samples of children born in 2007, 2008, 2009,

20 Another possible choice of data could have been the Panel Arbeitsmarkt und Soziale Sicherung (PASS),
a study conducted by the German Institute for Employment Research. PASS contains a sample of
households receiving basic income support for job-seekers (Arbeitslosengeld II ), as well as a sample
representative of the German population. While the sample size of eligible households interviewed both
before and after the introduction of the Educational package is rather high, outcome variables – children’s
extracurricular activities – were only introduced in PASS questionnaires after 2011. Restrospective
information on participation in non-formal education was collected for beneficiaries of the Educational
package. However, due to non-random selection into eligibility, a study of the policy’s causal effects
requires data including pre- and post-treatment information both for the treatment and control group.
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and 2010. The data can be reweighted to be representative of the German population.

In total, 4,000 households are interviewed every year. Using household, individual and

parent-child questionnaires, information is collected on all household members, including

children (Schröder et al., 2013).21

For this study, I restricted the data to children, who were part of a realized FiD house-

hold in 2010, before the Educational package was introduced, as well as in 2012 or 2013.

The sample is further restricted to children celebrating their third birthday no later than

in 2010, given that children below the age of 3 rarely participate in non-formal education

(Schober and Spieß, 2012). Of these 5,000 children aged 3 to 16, around 700 had to be

dropped because parents did not answer the questionnaire items on extracurricular activ-

ities described below. Answers can be missing both for exogenous or endogenous reasons

(insufficient questionnaire space or refusal to answer). However, children with and with-

out information on non-formal education do not seem to systematically differ in terms of

observable characteristics. The final sample consists of 4216 children observed between

2010 and 2012 (born between 1997 and 2007), among whom 3457 were also observed in

2013. Please refer to Table C.1 in the appendix for details on how the final data set was

constructed.

FiD is an appropriate data source for this paper, because of its focus on low-income and

multi-child households, which leads to an overrepresentation of families who are eligible for

the Educational package. Eligibility is used as the treatment variable and was constructed

from the four conditions described in Section 4.2: receiving basic income support for job-

seekers, social assistance, housing assistance, or the means-tested complementary child

21 As of 2014, FiD households were integrated into the SOEP, and both data sets are distributed under
the common label SOEP.

Table 4.1 – Patterns of eligibility in estimation sample

Sample 2010-12 Sample 2010-13

Pattern of eligibility Pattern of eligibility
2010 2012 N % 2010 2013 N %

No No 2608 61.8 No No 2103 60.7
Yes No 486 11.5 Yes No 455 13.1
No Yes 210 5.0 No Yes 175 5.1
Yes Yes 917 21.7 Yes Yes 729 21.1

Source: FiD v4, not weighted, own calculations. Sample sizes for the sample of all children aged 3 to 16. Table C.4
in the appendix shows the same information on schoolchildren only.
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allowance. Every survey year, FiD households are asked whether they received these

subsidies. In the main specification, I consider children as treated if their household was

eligible for the Educational package in 2012 or 2013. Table 4.1 shows that in both years,

26% to 27% of the sample was eligible. Moreover, more than 15% changed eligibility status

after 2010.

FiD is particularly well suited to address this paper’s research question, not only because

of its focus on low-income households, but also because it contains yearly information on

extracurricular activities. Parents are asked to describe their children’s participation in

non-formal education, distinguishing between 1) pre-school activities, as well as those

that take place 2) at or 3) outside of school. In 2012 and 2013, the first category also

distinguishes between activities at and outside of daycare centers. Within each context,

possible answers include sports and music, as well as some category-specific options (e.g.

scouts, youth centers, or the Red Cross).

The list of activities covered by the Educational package is only vaguely defined. There-

fore, it is not obvious which outcome variable to prefer. I concentrate on music and sports,

given that these are played by many children in Germany (Grgic and Züchner, 2013; Hille

et al., 2014) and were surveyed for all age groups. In the full sample of children aged 3

to 16, the main outcome variable measures whether children play sports outside of school

or kindergarten. For robustness, an additional outcome variable measures participation in

sports or music at or outside school or kindergarten. Activities at school or kindergarten

(school clubs) are unlikely to be affected by the subsidy, given that they are typically free

of charge. Almost no child in the sample below school age plays music outside of school.

Music is therefore only considered among the outcomes described next.

Two further outcome variables are restricted to schoolchildren. They include whether

children play sports outside of school, as well as whether they play music or sports outside

of school. As one the most important extracurricular activities especially among children

from less advantaged households (Cabane et al., 2015), sports are considered in a separate

variable. For robustness and similar to the full sample described above, I also measure

whether children play music or sports at or outside of school.

Considering schoolchildren separately can be justified with two reasons. First, as de-

scribed above, questions on pre-school extracurricular involvement were modified in 2012.

Comparisons of pre- and post-treatment outcomes in the full sample might therefore show
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Table 4.2 – Participation in non-formal education

2010 2012 2013

All children aged 3 to 16
Sports outside school or kindergarten (in %) 49 54 56
Music or sports, at or outside school or kindergarten (in %) 62 72 73
Number of observations 4221 4221 3462

Schoolchildren (up to age 16)
Sports outside school (in %) 56 55 55
Music or sports outside school (in %) 64 63 62
Music or sports, at or outside school (in %) 74 72 72
Number of observations 2432 2432 1902
Source: FiD v4, own calculations. Figures for 2011 are not displayed, as the data for that year is not used in this
study.

inconsistent variations over time. Second, parents of school-aged children are more likely

to know about the Educational package (BMAS, 2015b, 281) and to take advantage of its

subsidies (BMAS, 2015b, 298). Not only do they receive funding for school equipment,

but they are also regularly informed by teachers about the possibility to finance school

trips, as well as about the other components of the Educational package.

Table 4.2 shows the share of participating children for each of these outcome definitions

by survey year. Overall, involvement was very constant over the time period studied. The

sharp jump in participation within the sample of all children results from the change in

questionnaire design described above. While this discontinuity is independent of treatment

status and therefore irrelevant for the identification of causal effects, we should keep it in

mind when interpreting the results.

In addition to providing information on eligibility for the Educational package and

participation in extracurricular activities, FiD contains numerous individual, household,

and parental background characteristics, which can be used as control variables. Similar

to other studies, I include the following individual-level covariates: gender, birth year,

migration background, school type and grade, as well as whether the child attends a full-

day school. In the sample of all children, I further include a variable indicating whether

the child attends school. On the household level, I take into account whether children

live in a single parent home, whether at least one parent has an upper secondary school

or university degree, as well as the log of monthly net household income. In addition, I

control for the households’ monthly expenditures for culture, leisure, and education, as

well as whether they live in a large city. With respect to the mother, I control for labor
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Table 4.3 – Summary statistics of covariates by eligibility (2013)

All children Schoolchildren

Non-eligible Eligbile Non-eligible Eligbile

Individual-level covariates (measured 2010)
Female 0.49 0.48 0.50 0.51
Migration background 0.31 0.42 0.27 0.38
Attends school 0.54 0.58 1.00 1.00
Primary school 0.33 0.40 0.62 0.68
Lower secondary school track 0.03 0.04 0.06 0.07
Middle secondary school track 0.06 0.05 0.10 0.08
Upper secondary school track 0.08 0.03 0.14 0.04
Comprehensive secondary school 0.02 0.03 0.04 0.05
Other school 0.48 0.46 0.04 0.07
School grade 2.02 2.00 3.73 3.41
Full-day school 0.12 0.16 0.21 0.28
Birth year 2002.50 2002.27 1999.94 2000.05

Household-level covariates (measured 2010)
Nb of children in household 2.50 2.72 2.55 2.77
Single-parent household 0.21 0.40 0.30 0.46
One parent with Abitur 0.38 0.09 0.34 0.07
Parent with university degree 0.32 0.08 0.28 0.07
Log monthly net household income 7.90 7.46 7.86 7.49
Monthly HH exp: education 26.38 10.98 29.79 11.07
Monthly HH exp: culture 15.86 9.42 18.27 10.20
Monthly HH exp: leisure 64.31 30.41 67.77 33.94
Rural area (population < 20k) 0.51 0.38 0.51 0.38
Large city (population > 100k) 0.24 0.30 0.24 0.29
Federal state 7.38 7.65 7.30 7.55
FiD subsample 63.96 64.10 64.52 64.40
Missing: parental education 0.04 0.02 0.04 0.02
Missing: household expenditure 0.05 0.04 0.05 0.04

Mother-related covariates (measured 2010)
Work hours 14.58 6.74 16.34 8.13
Mother not working 0.40 0.68 0.33 0.61
Age at birth 30.42 27.71 29.99 27.58
Missing: mother’s work hours 0.02 0.00 0.02 0.01

Number of observations 2558 904 1377 525
Source: FiD v4, own calculations. For the table distinguishing by eligibility in 2012, please refer to Table C.3 in the
appendix.

market status, work hours and age at birth. Finally, all regressions include federal state

and FiD subsample dummies. The exact definitions and summary statistics of all variables

can be found in Tables C.2 and C.5 of the appendix.

Eligibility for the Educational package is correlated with a lower socio-economic status,

which is obvious given that the policy addresses low-income families. Table 4.3 shows that

eligible children are more likely to have a migration background and to live in single-parent

households. Moreover, they are less likely to attend upper secondary school and to have
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parents with upper secondary school or university degrees. Furthermore, eligible children

have more brothers or sisters, live in poorer households and more often in cities. Mothers

of eligible children work less often and are younger. Similar to findings from Marcus et al.

(2015), eligible children are more likely to attend full-day schools.

4.4 Method

4.4.1 Identification strategy

As discussed above, families are eligible for the Educational package if they receive welfare

benefits targeted at low-income households. Eligibility is therefore not randomly deter-

mined. A simple comparison of music or sports participation by eligibility would not reveal

the policy’s causal effects, but rather reflect socio-economic group differences.

Time-constant unobserved heterogeneity between eligible and non-eligible children can

be eliminated using a difference-in-differences estimator. However, we still require the

common trend assumption to identify causal effects. With other words, we must assume

that music and sports participation in treatment and control group would have evolved

similarly over time, had the Educational package not been established. Given that access

to these activities strongly depends on socio-economic status (Weininger et al., 2015; Hille

and Schupp, 2015), its evolution might do so as well.

I propose two modifications to make the difference-in-differences estimator more plau-

sible. First, I use propensity score matching to reweight the control group, such that it

resembles the treatment group. Propensity score matching is similar to ordinary least

squares in the sense that it relies on the conditional independence assumption and uses

observable covariates to make treatment and control group more similar. But unlike ordi-

nary least squares, propensity score matching does not require any particular functional

form assumption (Imbens, 2015) and allows for more flexible effect heterogeneity (Huber

et al., 2013). In a robustness check, I use entropy balancing (Hainmueller, 2012), a sim-

ilar approach that reweights the control group such that covariates have the same mean

and variance in both groups. However, entropy balancing is less flexible than propensity

score matching. It assumes constant rather than heterogeneous effects, because it does

not assign precise matches from the control group to each treated observation.
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Second, I refine the difference-in-differences estimator by restricting the sample to chil-

dren who would have been eligible for the Educational package in 2010, before it was

introduced. This approach was suggested by Lechner (2009). It reduces the selection

problem by making treatment and control group more similar before the policy was imple-

mented. Of course, families eligible for the Educational package both in 2010 and 2013 are

somewhat different from those who manage to get back into employment and lose eligibil-

ity. Therefore, this approach still requires propensity score matching to make treatment

and control group more comparable.

The estimator described so far identifies causal effects under two assumptions. First,

as mentioned above, I assume a common trend, according to which participation in non-

formal education would have evolved similarly in treatment and control group, had the

policy not been established. Given that my estimation sample only contains one pre-

treatment time period (2010), it is not possible to test this assumption. Propensity score

matching and the restriction of the sample by pre-treatment eligibility makes treatment

and control group more comparable and thereby the common trend assumption more

plausible.

Second, I can only attribute potential effects to the Educational package, if no other

policy shift occurred between the pre- and post-treatment observation year and affected

treatment and control group differently. The estimation sample allows me to measure

post-treatment outcomes in 2012 or 2013. On the one hand, both identifying assumptions

are more realistic when examining outcome changes between 2010 and 2012. On the other

hand, the Educational package was not taken up very much in the first two years of

existence (see BMAS, 2015b, or Section 4.5). It might therefore be more interesting to

study outcome changes between 2010 and 2013. However, the risk of capturing alternative

policy shifts is larger when examining a longer time frame.

The other benefits from the Educational package can be seen as one obvious policy

change that took place simultaneously. Subsidies for school trips, transportation, lunch

and tutoring affect my treatment effects irrespective of the time period studied. To single

out the causal effect of subsidies for cultural participation, I have to assume that the other

benefits do not affect participation. Alternatively, as discussed in Section 4.2, I consider

the influence of these other components to be part of the treatment effect.
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4.4.2 Estimation

I specify the model described above in first differences, using the change in music or

sports participation as the dependent, and eligibility in 2012 (or 2013) as the explanatory

variable. We can derive this specification from a two-period difference-in-differences model

with individual fixed effects:

Yit = β0 + δt+ αTit + θi + εit with t ∈ {0, 1} (4.1)

where t = 0 corresponds to the pre-treatment (2010) and t = 1 to the post-treatment

year (2012 or 2013). Yit is the outcome – participation in music or sports – for individual

i in year t, t a time dummy, Tit an interaction between time and eligibility, and θi the

individual fixed effect. In this model, α is the treatment effect, which can be interpreted

as the causal effect of being eligible for the Educational package under the common trend

assumption.

I obtain the first-difference specification by taking the difference between post- and

pre-treatment year:

(Yi1 − Yi0) = δ + α(Ti1 − Ti0) + (εi1 − εi0) (4.2)

where the difference Ti1 − Ti0 equals 1 for treated and 0 for untreated individuals, and is

therefore nothing else than the treatment indicator. The coefficient of the previous time

dummy becomes the constant:

∆Yi = δ + αTi + νi (4.3)

To implement the propensity score matching estimator, I use a probit model to predict

eligibility for the Educational package and control for numerous individual, parental and

household covariates, all measured in 2010 (see Section 4.3). I then carry out radius

matching with a caliper of 2%. Standard errors were clustered at the household level and

obtained using bootstrap. Please refer to Appendix C.3 for more details on the matching

estimator.

The estimator described so far identifies the average treatment effect for the treated.

Propensity score methods also allow estimating the average treatment effect on the non-

treated, as well as the overall average treatment effect. To obtain the former, the treatment
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group is reweighted in order to resemble the control group. The average treatment effect

is the average of the effect on the treated and non-treated, weighted by the share of

the respective group in the sample. However, this study is interested in the effect of

the Educational package, which explicitly addresses low-income households. We are thus

interested in the treatment effect on the treated.

4.5 Results

4.5.1 Take-up of the Educational package

Before studying the effects of the Educational package on participation in non-formal

education, this subsection provides descriptive evidence on take-up of the subsidy. For

this purpose, I use information available in FiD survey waves 2012 and 2013, in which

parents indicate for each of the policy’s components whether it was used. Moreover, I

compare the findings from FiD with those from the official evaluation, commissioned by

the Federal Ministry of Labour and Social Affairs, which uses data from the low-income

labor market panel (PASS) of the German Institute for Employment Research (BMAS,

2015b).

When reweighting the FiD sample used in this paper to be representative of the German

population, I find that 15% of the eligible children applied for the subsidy covering non-

formal education in 2013. This corresponds to the figure found in the official evaluation

(BMAS, 2015b, 288), which confirms the quality of the data used in this study.

Take-up of the subsidy for music school and sports club membership fees is especially low

in comparison to take-up of the other subsidies covering school trips and school lunches.

Transportation to school and private tutoring are the only two components of the Educa-

tional package that were demanded even less frequently. However, these are probably not

relevant for every child. Moreover, tutoring is only covered for children at risk of failing

their school year (BMAS, 2015a).

Why do five out of six eligible children forego the subsidy for extracurricular activities?

While FiD data does not contain any information that would help answering this question,

several plausible reasons are dicussed in the official evaluation of the Educational package.

First, only 71% of families without and 90% of families with schoolchildren knew about the

existence of the policy in 2013 (BMAS, 2015b, 282). Among them, some might have known
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about the content in general, but not about the specific subsidy related to extracurricular

activities.

Second, even if families knew about the possibility to obtain funding for non-formal

education, they might not have considered it worthwile to apply. Among those who did

not apply for any of the subsidies covered by the Educational package in 2013, 47%

simply did not know which government agency was in charge. About 19% stated that the

application procedure was too complicated (BMAS, 2015b, 301). Moreover, the amount

of 10 Euros might not cover the costs of music or sports lessons, as well as the necessary

equipment (see Section 4.2). Approximately 24% named the lack of appropriate course

offers near their home as a further reason for not applying (BMAS, 2015b, 301). Finally,

given that the subsidy for non-formal education is usually paid directly to institutions,

families might not fully value it, because it is not directly paid out.

Third, as discussed in the introduction, financial constraints are only one reason why

children do not play music or sports. Indeed, 54% of the non-applying households justified

their decision by stating that they did not require the subsidy (BMAS, 2015b, 301). In

2012, about 30% of the eligible households did not apply with the explicit justification

that their child is not member of an association and the subsidy therefore not needed

(BMAS, 2014, 240).

A high take-up rate of the Educational package is not a sufficient condition for an

increase in music or sports participation. Children who take advantage of the subsidy

might already have practised their activity before. Indeed, among its beneficiaries in

Figure 4.2 – Pattern of participation in music and sports among beneficiaries of the subsidy
for non-formal education (2013)
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Source: FiD v4, weighted, own calculations. Figures for 2012 are found in Figure C.5.
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Figure 4.3 – Take-up of the subsidy for non-formal education by income, household compo-
sition, cultural expenditures, and gender (2013)
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Source: FiD v4, weighted, own calculations. Figures for 2012 are found in Figure C.5.

2013, Figure 4.2 shows that 52% had already played music or sports in 2010 before the

policy was introduced. While 25% started to become active after receiving the financial

contribution, a considerable share never played or even stopped to play music or sports.

Apparently, other qualified extracurricular activities such as visits to museums play an

important role as well, and might even replace music or sports. In an evaluation covering

the policy’s first year of implementation, Apel and Engels (2012) find that 78% of the

subsidy’s beneficiaries had already been member of their association previously.

As discussed in Section 4.2, I expect a high take-up rate among households with a

comparatively high income and both parents present. For 2013, Figure 4.3 shows that –

contrary to these hypotheses – children with a household income above the median took

advantage of the Educational package less often than those living in poorer households. By

contrast, with a share of 13% of the eligible children, single parent households benefitted

from the subsidy somewhat less often, as expected. Similarly, at 18%, the take-up rate

was 6 percentage points higher among children with higher household expenditures for

culture, indicating that preferences are likely to play an important role.

4.5.2 Selection model

Families are eligible for the Educational package if they receive basic income support for

job-seekers, social assistance, housing assistance, or supplementary child allowances. Eligi-

bility for these welfare payments depends on the household’s economic situation. Table 4.4

shows the marginal effects of a probit model predicting eligibility in 2013. As described in
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Table 4.4 – Selection into eligibility for educational package: Probit model (2013)

All children Schoolchildren

Marginal P-value Marginal P-value
effect in % effect in %

Individual-level covariates
Female -0.02 22 -0.00 96
Migration background 0.07 0 0.09 0
Attends school 0.08 27
School type (Reference: primary school)
Lower secondary school -0.02 63 -0.03 53
Medium secondary school -0.06 17 -0.08 12
Upper secondary school -0.11 2 -0.12 2
Comprehensive school -0.06 29 -0.05 38
Other 0.04 43 0.05 38

School grade -0.02 9 -0.04 1
Full-day school 0.00 89 0.01 79

Household-level covariates
Nb of children in household 0.10 0 0.10 0
Single-parent household 0.09 0 0.11 0
One parent with Abitur -0.13 0 -0.17 0
Parent with university degree -0.02 61 0.02 68
Log monthly net household income -0.35 0 -0.31 0
Monthly HH exp: education -0.00 34 -0.00 34
Monthly HH exp: culture 0.00 53 0.00 94
Monthly HH exp: leisure -0.00 23 -0.00 34
Rural area (population < 20k) -0.06 2 -0.08 3
Large city (population > 100k) 0.04 21 0.01 71

Mother-related covariates
Mother’s work hours (in 10h/week) -0.04 0 -0.01 0
Mother not working -0.01 79 -0.02 63
Age at birth -0.00 2 -0.00 9
Missing: mother’s work hours -0.25 1 -0.29 1

Number of observations 3462 1902
Efron’s R-square (in %) 37.0 35.7
Source: FiD v4, own calculations. Marginal effects are calculated at the mean for each covariate. The following
covariates are not displayed in the table: birth year fixed effects, federal state fixed effects, FiD sample fixed effects,
missing indicators. For the full model, as well as for a model estimating eligibility in 2012, please refer to Tables C.6
and C.7 in the appendix.

Section 4.3, covariates were measured in 2010. The model was separately estimated for the

sample of all children, as well as for schoolchildren only. A table including all coefficients,

as well as the selection model for 2012 are referred to the appendix (Tables C.6 and C.7).

The characteristics we observe in the data predict eligibility relatively well. R-squares

in Table 4.4 are around 36% to 37%. As expected for any welfare payment, household

income and parental education are the most important determinants of eligibility. All other

characteristics held constant, a 10% increase in monthly household income is associated

with a 3.5 percentage points decrease in the probability of being eligible for the Educational
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package. If at least one parent has an upper secondary school degree, children are 13

percentage points less likely to be in the target group for the subsidy. Similarly, eligibility

is 11 percentage points lower among children attending upper secondary school. Given

that eligibility is positively correlated with unemployment, the probability to be eligible

is 4 percentage points lower for every 10 additional weekly work hours of the mother.

Migration background and household composition play a role, too. Children with a

migration background are between 7 and 9 percentage points more likely to be among

those eligible for the Educational package. Living in a single parent home and having an

additional sibling are each associated with an increase in eligibility by around 10 percentage

points. Finally, households living in rural areas are 6 percentage points less likely to be in

the target group for the Educational package. All coefficients are similar in both samples

and years.

Matching is only possible if treated and untreated individuals exist along the entire

distribution of the propensity score. Given its high R-square, the selection model might

predict eligibility so well that it is impossible to find control observations with similar

propensity scores for some members of the treatment group. As illustrated by the com-

mon support graphs plotted in Figure C.1 of the appendix, the majority of non-eligible

children are indeed concentrated around very low propensity scores. To ensure that control

observations do not receive excessive weights in the matching procedure, all treated obser-

vations with a propensity score higher than the highest score within the control group were

deleted. Fortunately, this applied to only 5 observations in the sample of all children, and

31 (eligibility 2013) or 46 (eligibility 2012) observations in the sample of schoolchildren.

After reweighting the control group to match the treatment group, covariate differences

between both groups are no longer significant, as shown in Tables C.8 and C.9 of the

appendix.

4.5.3 Average treatment effects

Before discussing the effects of the Educational package in a regression framework, de-

scriptive graphical evidence provides some hints about the evolution of participation in

non-formal education in treatment and control group. For each year, Figure 4.4 depicts

the share of children attending sports or music activities by eligibility for the Educational
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Figure 4.4 – Participation in non-formal education by eligibility and year
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package. Here, eligibility is determined for every survey year, some children may therefore

change groups between years.

The first important observation from Figure 4.4 is that participation in non-formal ed-

ucation is about 20 percentage points lower among eligible than among non-eligible chil-

dren. This is not surprising, given that characteristics determining eligibility are opposite

to those that characterize participation in extracurricular music or sports activities.

Moreover, Figure 4.4 clearly illustrates that the difference between treatment and control

group becomes larger from 2010 to 2012. The coefficient of a difference-in-differences

estimator between these years would therefore be negative. Although the difference in

time trends is unlikely to be statistically significant, a potential explanation could be that

subsidies for music and sports participation were taken up very slowly in the first two

years after the Educational package was established.

In 2013, however, eligible children seem to catch up. Their participation in non-formal

education is still much lower than that of non-eligible children, but the difference between

both groups becomes smaller, especially in comparison to 2012. Whether the overall

difference in evolution between treatment and control group is positive and significant can

be tested using regression analysis.
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Table 4.5 – Regression results (first-differences models; treatment: eligibility 2013)

Schoolchildren All children

Sports Music/sports Music/Sports Sports Music/sports
outside outside at/outside outside at/outside
(1) (2) (3) (4) (5)

Regression 1: Simple first differences model
Treatment effect 0.02 0.03 0.01 -0.03 -0.00

(60) (34) (72) (30) (93)
N 1871 1871 1871 3457 3457

Regression 2: Subgroup of children eligible in 2010
Treatment effect 0.04 0.05 0.02 0.01 0.02

(42) (31) (64) (81) (53)
N 656 656 656 1180 1180

Regression 3: Control group reweighted using propensity score matching
Treatment effect -0.03 -0.02 -0.05 -0.02 -0.01

(50) (68) (31) (53) (87)
N 1871 1871 1871 3457 3457

Regression 4: Propensity score matching, subgroup of children eligible in 2010
Treatment effect -0.00 0.01 0.04 0.02 0.04

(97) (90) (61) (74) (47)
N 650 650 650 1130 1130
Source: FiD v4, own calculations. Significance: * 10% ** 5% *** 1%. P-values (in %) in parentheses. Propensity
score matching results were obtained with radius matching (caliper 0.02). Standard errors of propensity score
matching results were computed with 999 bootstrap replications.

Table 4.5 shows the regression coefficients of the difference-in-differences estimator de-

scribed in Section 4.4, in which I compare the evolution of participating in music or sports

activities by eligibility for the Educational package. As described in Section 4.4, I estimate

first-difference models using eligibility in 2013 as the treatment. Outcome differences are

taken between 2010 and 2013, given that the graphical analysis presented in Figure 4.4

already showed that the policy is unlikely to have an effect in 2012 already. For complete-

ness, results of the difference-in-differences estimator taking the difference between 2010

and 2012 are shown in the appendix (Table C.15).

Table 4.5 shows the results of four variations of the difference-in-differences estimator.

Regressions 1 and 2 are simple first-differences models that take no covariates into account.

While Regression 1 includes all children or schoolchildren, Regressions 2 restricts the

sample to those who would have been eligible in 2010 already. Regressions 4 and 5 reweight

the control group using propensity score matching as described in Section 4.4, regression 5

being again restricted to the subsample of children who would have been eligible for the

Educational package in 2010.
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While none of the treatment effects in Table 4.5 are significant, we can still make two

observations. First, coefficients in the subgroup of children who would have been eligible

for the Educational package in 2010 are slightly higher than in the overall population.

This is consistent with the selection effect discussed in Section 4.4, according to which

eligible children are less likely to engage with non-formal activities, and therefore proba-

bly experience a smaller growth in participation as well. When comparing only children

who would have been eligible before the subsidy was implemented, selection plays a less

important role. At the same time, the coefficients illustrate that moving out of eligibility

is not associated with an immediate start of music or sports activities.

Second, when reweighting the control group using propensity score matching, all coef-

ficients become smaller. This is somewhat surprising, as it goes against the untestable

hypothesis, according to which the participation trend is smaller among eligible than

among non-eligible children, had the Educational package not existed. If this was true, we

would have expected the treatment group to increase sports or music participation relative

to the control group, once the control group is reweighted to be comparable in terms of

observable characteristics.

4.5.4 Heterogeneous results

As pointed out in Section 4.2, the Educational package is likely to affect only certain

subgroups among the eligible, namely those who are more advantaged with respect to

material and cultural resources. The regression results presented in the following confirm

this hypothesis. Table 4.6 shows the effects of the Educational package and divides the

sample into subgroups according to four characteristics, which aim to model heterogeneity

in terms of material resources and preferences.

To distinguish families by material resources, I separately estimate the effects of the

Educational package for households with an income above or below the median among

eligible households, as well as among children living with both or only one of their parents.

Single-parent households are usually considered particularly at risk of poverty. Hetero-

geneities with respect to preferences were examined by separately estimating the model

for households with expenditures for culture above or below the median among eligible

households, as well as by gender. While expenditures for culture might be considered as

a revealed preference for education-oriented leisure activities in general, gender strongly
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Table 4.6 – Heterogeneous results (schoolchildren, treatment: eligibility 2013)

Activities outside school among schoolchildren

Sports Music or sports Sports Music or sports
(1) (2) (3) (4)

...by household income (among eligible)
Below median Above median

Treatment effect (First difference) -0.05 -0.04 0.07 0.10**
(31) (41) (14) (4)

N 516 516 1355 1355

Treatment effect (First difference & -0.10 -0.09 0.10 0.09
propensity score matching) (31) (34) (19) (20)
N 506 506 1325 1325

...by household composition
Both parents present Single parent household

Treatment effect (First difference) 0.10** 0.11** -0.05 -0.03
(3) (1) (29) (55)

N 1239 1239 631 631

Treatment effect (First difference & 0.07 0.06 -0.06 -0.05
propensity score matching) (31) (36) (62) (70)
N 1218 1218 604 604

...by household expenditure for culture
Below median Above median

Treatment effect (First difference) -0.02 -0.02 0.03 0.05
(77) (74) (49) (20)

N 509 509 1362 1362

Treatment effect (First difference & 0.02 0.02 -0.05 -0.02
propensity score matching) (88) (85) (52) (73)
N 498 498 1363 1363

...by gender
Male Female

Treatment effect (First difference) 0.01 0.03 0.02 0.03
(81) (43) (59) (55)

N 936 936 935 935

Treatment effect (First difference & 0.01 -0.01 -0.05 -0.04
propensity score matching) (92) (91) (58) (61)
N 924 924 936 936
Source: FiD v4, own calculations. Significance: * 10% ** 5% *** 1%. P-values (in %) in parentheses. Propensity
score matching results were obtained with radius matching (caliper 0.02). The median monthly household income
among eligible children in the estimation sample in 2013 was 2000 Euros. Median household expenditures for culture
among eligible children were 2.67 Euros per month. Standard errors were computed with 999 bootstrap replications.
Full results for all outcome variables are presented in Tables C.11 to C.14, results for 2012 in Tables C.16 to C.19
of the appendix.
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influences the choice between music and sports, given that girls are much more likely to

prefer music (Cabane et al., 2015).22

For each subgroup, Table 4.6 shows the difference-in-differences coefficient for the two

most relevant outcomes among schoolchildren, as well as with and without reweighting the

control group using propensity score matching. Results for the other outcomes, as well as

for the evolution of participation in music and sports between 2010 and 2012, are shown

in the appendix (Section C.4).

The Educational package seems to increase participation in extracurricular music and

sports activities among children with a household income above the median of eligible

families, as well as those living with both parents. In both cases, the change in music

or sports participation among eligible children exceeds that of non-eligible children by

10 percentage points. However, as soon as the difference between treatment and control

characteristics is reduced using propensity score matching, these coefficients slightly drop

and become statistically insignificant.

Contrary to what would have been expected, Table 4.6 does not reveal a significantly

positive treatment effect for children in households with higher expenditures for culture.

While coefficients for these children are larger than for those with lower household cultural

expenditures, treatment effects are not significantly different from zero. A potential expla-

nation is that for these children, financial constraints are not the reason not to sign up for

music or sports lessons. Alternatively, these children might have increased participation

at the intensive, but not the extensive margin. Similarly, no difference in the effect of the

Educational package can be observed by gender.

Figure 4.5 displays the results of a local polynomial regression, describing the difference

in participation between 2010 and 2013 for treatment and control group along the dis-

tribution of monthly net household income. Differences are shown both for the weighted

and unweighted control group. The difference-in-differences estimator presented above is

positive if the difference for the treated (the solid black line) is higher than that of the

untreated. Figure 4.5 plots changes only for participation in music or sports activities

22 It would also have been interesting to conduct these subgroup estimations by parental education. How-
ever, only a low number of eligible parents have an educational level higher or lower than an intermediate
school degree (Realschulabschluss). At least one subgroup among the treated would thus have been too
small to obtain sufficiently precise estimates. By consequence, these results are not presented here, but
can be provided by the author on request.
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Figure 4.5 – Changes in music or sports participation by household income (local polynomial
estimation)
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Source: FiD v4, own calculations. Figure C.2 shows the kernel density for the entire distribution of household
income. Epanechnikov kernel with a bandwidth of 500 (household income). Local polynomial regressions on the
difference between 2010 and 2012 are shown in Figure C.3. Children with a household income larger than 4500
Euros were deleted from the sample due to the small density in the treatment group.

outside school, given that the graph looks very similar for other outcomes. Graphs for

other outcomes can be provided by the author on request.

The local polynomial regression confirms the finding that participation in extracurric-

ular music or sports activities increases especially among eligible children with a higher

household income. The treatment group change lies above that of the control group for

household incomes larger than approximately 1700 Euros (without reweighting the control

group) or 2200 Euros (taking covariates into account). For incomes above approximately

3800 Euros, the treatment group lies below the control group again, however, only very few

treated households are at that income level (see kernel density presented in Figure C.2)

and not too much weight should be given to the extreme ends of the distribution.

Overall, the heterogeneous results presented above show that the Educational package

increases participation in music and sports activities among children who live in households

with relatively fewer material constraints, while no effect was found when distinguishing

by cultural preferences. To put this result in perspective, it is important to keep in mind

that all eligible households are among the poorest in Germany, otherwise they would not

be eligible for welfare payments. One possible explanation is that the subsidy is sufficiently

high to change behavior among the less financially constrained among the eligible. On

average, however, eligible households might be unable to afford music and sports partici-
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pation for their children despite the Educational package, even in the subgroup of those

who value cultural activities more highly.

4.5.5 Robustness checks

I conducted several robustness checks examining the sensitivity of the results presented

above with respect to measurement error and estimation method. As described in Sec-

tion 4.3, answers from the FiD household questionnaire allow me to construct numerous

indicators of extracurricular involvement that might be affected by the Educational pack-

age. Sports, as well as music or sports activities outside of school were considered to be

the most relevant outcomes. However, next to these, Table 4.5 presents the overall effects

of the policy on three additional outcome variables, which are similar in size and signifi-

cance: 1) music or sports activities at or outside of school; 2) sports outside of school or

kindergarten; as well as 3) music or sports, at or outside of school or kindergarten.

Tables C.11 to C.14 show the results for all five outcome variables, distinguishing by the

four heterogeneity categories described in the previous subsection. Here we can see that

some of the abovementioned heterogeneous effects disappear. However, this might result

from the fact that the two main treatment definitions most closely reflect the aim of the

Educational package, namely to subsidize extracurricular activities taking place outside

of school.

As discussed in Section 4.4, it is not obvious in which year post-treatment outcomes

should be measured. Given that the policy was only introduced in April 2011 and is un-

likely to affect participation immediately, 2012 or 2013 seem appropriate choices. The ad-

vantage of 2012 is the lower risk of capturing alternative policy changes due to the shorter

duration since pre-treatment measurement (2010). Measuring post-treatment outcomes in

2013 increases the likelihood of finding effects, due to the longer time of adaptation to the

new policy. While the main paper focuses on results for 2013, all estimations were also

carried out for post-treatment outcome measurements in 2012, as presented in Tables C.15

to C.19, as well as Figures C.3 to C.4 in the appendix.

In another regression, I pooled the model for 2012 and 2013, which allows me to see how

the treatment effect varies over time. In the full sample, as well as in each of the subgroups

analyzed in the previous subsection, coefficients were very similar to the regression models
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concentrating on either 2012 or 2013. Results for the full sample are presented in the

appendix (Table C.10), heterogeneous results can be provided by the author on request.

Further robustness tests (appendix, Table C.20) show that the results are not sensitive

with respect to the estimation method. I reestimated the propensity score models, chang-

ing the caliper from 2% to 1% and using kernel instead of radius matching. Moreover, I

used entropy balancing (Hainmueller, 2012; Hainmueller and Xu, 2013) instead of propen-

sity score matching. Finally, both the simple first-differences estimator, as well as the

propensity score model were reestimated including survey weights that are provided with

FiD data to make the sample representative of the full population of German children.

All models produce coefficients similar to those of the main results presented above.

4.6 Conclusion

The present study examines the effects of the Educational package – a subsidy covering

the costs of music school or sports club membership for low-income households – on

participation in extracurricular music and sports activities. I find that the policy has

no effect on the overall sample of eligible children. Potential explanations are that less

than one in six eligible children takes advantage of the subsidy, and that more than half

of its beneficiaries already played music or sports before the Educational package was

introduced. The policy might also have no effect if financial or material constraints are

not the main determinant of non-participation.

When examining various subgroups, I find that those with a household income above

the median among eligible households increase their participation in extracurricular music

or sports activities by approximately 10 percentage points. The same is true for children

living with both of their parents. This is in line with the hypothesis that better-off eligible

children benefit more, given the interaction between utility, costs and ability to pay in the

decision of becoming active. No significant effect difference was found when dividing the

sample by cultural preferences.

Among the most important reasons for the low take-up rate of 15% are a lack of infor-

mation, the complicated application procedure, and the insufficient amount of the subsidy.

Knowledge about the possibilities offered by the Educational package has been strongly

increasing in the first three years of its existence (BMAS, 2015b). Still, it is astonishing
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that 40% of the non-beneficiaries, which is equivalent to approximately 35% of all eligible

children, receive paid sports or music lessons outside of school and forego a subsidy they

are entitled to.

We can expect the subsidy to be taken up by more children in 2014 and onwards. As

of August 2013, the application procedure was simplified and costs of equipment were

covered as well (BMAS, 2014, 254). Unfortunately, with the inclusion of FiD into the

German Socio-Economic Panel, questions on take-up of the different components of the

Educational package were not administered in the 2014 survey wave. At least the SOEP

survey wave of 2014 therefore does not allow to study the effects of these modifications to

the policy.

A further reason for the low take-up rate cannot be easily addressed by modifying the

policy itself. As pointed out by Weininger et al. (2015), participation not only depends

on financial and material constraints, but also to a large extent on preferences. If music

or sports benefit skill development and educational attainment, as previous research sug-

gests, it might be an important policy goal to increase awareness of these findings and

to encourage participation among children from all socio-economic backgrounds. Simply

reducing financial or material barriers might not be sufficient. A promising, yet costly

approach is to directly bring non-formal educational activities to schools, as discussed in

the following chapter.





5 How a universal music education program

affects time use, behavior, and school

attitude

5.1 Introduction

The importance of personality traits and other non-cognitive skills for educational and

labor market success is widely acknowledged (e.g. Almlund et al., 2011; Heckman and

Kautz, 2012; Heineck and Anger, 2010). Non-cognitive skills are particularly malleable

during childhood (Heckman and Kautz, 2014), although it is still widely debated how

they can be successfully affected by policy interventions. Model programs are regularly

found to be more successful than large-scale policies, partly due to the fact that they

are typically more carefully implemented and evaluated (Currie, 2001). For example, the

Perry Preschool Program has long-lasting positive effects on non-cognitive skills (Heckman

et al., 2013), in contrast to Head Start, a publicly funded program that covers all of the

United States of America (e.g. Barnett, 2011).

As one possible intervention for non-cognitive skill development, universal music edu-

cation programs are increasingly popular among policymakers around the world. Most

existing programs are inspired by the famous Venezuelian youth orchestras, known as El

Sistema, which were established in 1975 by José Antonio Abreu (Creech et al., eds, 2013).

These programs, organized by local communities or schools, aim to provide deprived chil-

dren access to music education. In addition to the regular school curriculum, participating

children learn to play a musical instrument for several years. Lessons are taught in small

groups or orchestras, with a duration between one or two hours per week in developed

99
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countries (Hille, 2010; JeKi-Stiftung, 2014) to several hours per day in the original El

Sistema program (Creech et al., eds, 2013).

In Germany, the country in the focus for this study, the most prominent example is the

Jedem Kind ein Instrument program (an instrument for every child, henceforth abbrevi-

ated as JeKi). Created in 2007 as a pilot project, JeKi reaches, as of 2015, almost all

primary schools in 3 of Germany’s 16 federal states: North Rhine-Westphalia, Hamburg,

and Saxony. With an annual subsidy of 10 million Euros from North Rhine-Westphalia’s

federal state government, for instance, and further amounts from other administrations,

the program receives substantial public funding (JeKi-Stiftung, 2014).

While cultural partaking is formally stated as the primary objective for JeKi and similar

programs, policymakers praise the benefits of universal music education for personality

development (e.g. BSB, 2009). El Sistema aims at nothing less than “to affect social

change through the provision of musical ... opportunities for young people from poor

and vulnerable communities” (Creech et al., eds, 2013, p. 17). In their 2013 coalition

agreement, the German federal government’s ruling parties (CDU, CSU and SPD) stated

that, “cultural education is essential for the personality development of young people,

as well as their social skills” (CDU, 2013, p. 90). If universal music education has the

potential to foster non-cognitive skills, the increasing political willingness to invest in such

policies might be an innovative approach to improve educational opportunities, especially

for children from disadvantaged social backgrounds.

However, political hopes related to the wide range of benefits that universal music educa-

tion is believed to have stand in stark contrast to a lack of empirical research on this topic.

While (voluntary) extracurricular music training is found beneficial for cognitive skills and

is likely to also improve non-cognitive skills (Hille and Schupp, 2015; Schellenberg, 2004;

Winner et al., 2013), few researchers study the effects of universal music education poli-

cies on non-music related outcomes. In an extensive meta-study of 85 research papers

evaluating 44 programs in 19 countries, Creech et al., eds (2013) find mostly qualitative

evidence, according to which program participants had higher self-esteem, better listening

skills, better social skills, a more pro-social behavior, higher academic aspirations, and

better academic achievement. However, most of these effects were found for small and

selective samples. Almost all studies were of low academic quality or carried out by pro-
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gram administrators themselves. To my knowledge, not one sufficiently takes endogenous

selection into account (Creech et al., eds, 2013).

For the German JeKi program, Roden et al. (2014) find that program participants

improved their working memory in comparison to students receiving an intensified natural

science curriculum. Adding a second comparison group of non-treated individuals, Roden

et al. (2012) find improvements in verbal, but not visual memory. As highlighted by the

authors, these papers are based on small and selective samples (50 to 75 observations),

which may question the plausibility of the (implicitly made) common trend assumption.

The effects on non-cognitive skills are also studied for JeKi. Nonte and Schwippert (2014)

find no effects of the program on outcomes such as the self-concept of ability or the feeling

of being integrated at school. However, their study also suffers from a small sample size

and lacks data on the 65% of children who drop out of the program. Moreover, as they only

use data from schools that were willing to participate in the evaluation, they are likely

to overestimate the true effect. At the same time, Nonte and Schwippert (2014) only

compare program participants to children in schools with an intensified sports curriculum,

which might affect these skills as well.

This paper addresses this gap in the literature and answers two research questions related

to the effects of the JeKi universal music education program in North Rhine-Westphalia,

the most populous German federal state. First, I examine whether JeKi achieves its

stated goal to increase access to music education for children from disadvantaged social

backgrounds. I compare the effects of the program to those of a much simpler policy, which

consists of reducing fees at public music schools. Second, I address the above-mentioned

claims by policymakers and investigate whether JeKi also affects children’s socio-emotional

skills, as measured by the Strengths and Difficulties Questionnaire (SDQ), as well as

their attitude toward school, teachers, fellow students and studying. To derive potential

hypotheses on how JeKi might affect these traits, I describe a skill production model

(Todd and Wolpin, 2003), in which school and family inputs can be more or less productive

(Falck et al., 2015). The model illustrates that the potential influence of universal music

education is composed of direct effects resulting from program participation, as well as

indirect effects of crowding out alternative activities, which children would have carried

out in absence of the program.
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For the empirical estimations, I use a unique combination of three data sets. As the main

data source, I use a repeated cross-section of 8- to 10-year-old children from the German

Socio-Economic Panel (SOEP) and Families in Germany (FiD). For a random sample

of German households, SOEP and FiD contain a variety of child development measures,

as well as detailed information about the parents, including education and labor market

participation (Schröder et al., 2013; Wagner et al., 2007). This individual-level data is

geographically merged with statistics on the five closest primary schools, as well as the

closest public music school.

To identify the causal effects of JeKi participation, I take advantage of the regional and

temporal variation in the implementation of the program. Given that participating schools

were not chosen randomly, I use a difference-in-differences estimator to eliminate poten-

tial time-constant unobserved heterogeneity between participating and non-participating

schools. Moreover, to eliminate bias resulting from self-selection into JeKi schools, I esti-

mate intention-to-treat rather than actual treatment effects. To do so, I consider children

as treated, if they live close to several schools offering the JeKi program in the year

of school enrollment. Furthermore, I include not just numerous individual and regional

control variables, but also county fixed effects.

My findings suggest that JeKi successfully reaches children who did not previously

benefit from extracurricular music activities. The possibility to attend a primary school

offering the JeKi program increases the likelihood of learning a musical instrument at age

9 by 30 percentage points among children from disadvantaged social backgrounds. This

amounts to an increase of 115%, given that, on average, only 26% of these children are

musically active. Moreover, the possibility to participate in the JeKi program reduces

behavioral problems and leads children to have a better relation to their school teacher.

These effects are larger for boys and among children from wealthier households. Boys also

appreciate school and studying more as a consequence of the JeKi program. All results

are robust to variations in measurement and estimation method, as well as to sensitivity

tests such as replacing the treatment by placebo reforms and measuring pre-treatment

outcomes.

This paper adds to the literature by studying the effects of a large-scale publicly funded

universal music education program on music activities and socio-emotional behavior. Con-

trary to the most closely related work by Nonte and Schwippert (2014), I use a random
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sample of students living in all areas of the program. The program is, therefore, analyzed

in a random rather than self-selected subsample of participating primary schools. More-

over, I thoroughly discuss the potentially non-random selection of students and schools

into the program, which is insufficiently taken account of in virtually all previous studies

on such policies (Creech et al., eds, 2013). My study proposes an empirical design that

credibly identifies causal effects.

Moreover, I contribute to the more general literature on the effects of music training

and non-formal education activities. Previous research on the effects of music is either

experimental and uses data on self-selected study participants (Schellenberg, 2004), or

analyzes observational data and faces the issue of non-random selection into music practice

(e.g. Cabane et al., 2015; Covay and Carbonaro, 2010; Hille and Schupp, 2015; Southgate

and Roscigno, 2009). By studying arguably exogenous variation in music participation in

a randomly drawn observational data set, this study is the first to combine the advantages

of both approaches.

Finally, I discuss effect heterogeneities with respect to socio-economic background, an

important issue neglected in much of the existing research on music training, which is

carried out in disciplines such as psychology, musicology and educational sciences.

The following section describes the JeKi program in more detail, followed by a discussion

of its potential effects on non-cognitive skills (Section 5.3). Sections 5.4 and 5.5 present the

data and method used for the empirical estimations. Section 5.6 discusses the results and

their robustness with respect to measurement, estimation and identifying assumptions.

5.2 Institutional background: Music education in Germany and

the JeKi program

Learning a musical instrument is among the most popular education-oriented leisure time

activities in Germany. Approximately 44% of 9- to 12-year-olds regularly play music.

While many quit until early adulthood, 25% are still musically active between 18 and

25 years of age (Grgic and Züchner, 2013). Serious commitment to music is constantly

increasing: the share of 17-year-olds taking musical instrument lessons and playing music

at least weekly has risen from 10% to 18% between 2001 and 2012 (Hille et al., 2014).

Even the substantial increase in the length of school days caused by a recent educational
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reform did not decrease the commitment to extracurricular musical activities (Dahmann

and Anger, 2014; Grgic and Züchner, 2013).

Typically, musical instrument lessons in Germany take place on a voluntary basis and

outside the general school system.23 A network of 929 public and at least 350 private music

schools covers the entire country (VDM, 2014; BDPM, 2015). In addition to offering music

lessons for individuals and groups, many of these cooperate with general schools to offer

voluntary music projects in addition to the regular school curriculum. Partly due to

the large expansion of all-day schools, the number of such cooperations between music

and primary schools increased by 63% from 2006 to 2013 (MIZ, 2014). In 2013, 4,347

of all 15,749 primary schools officially cooperated with public music schools (MIZ, 2014;

Statistisches Bundesamt, 2015).

Despite the broad availability of music education both within and outside the general

school system, participation in music activities depends highly on socio-economic back-

ground. Children with richer or more highly educated parents are considerably more

likely to learn a musical instrument in their leisure time (Hille and Schupp, 2015). In mul-

tivariate regressions, parental education predicts participation in music activities more

strongly than income (Hille et al., 2014). These socio-economic differences are, therefore,

unlikely to solely reflect financial constraints. The German Association of Public Music

Schools (Verband deutscher Musikschulen) requires its members to offer reduced fees for

low-income families (VDM, 2011). Moreover, the educational package – introduced by the

German federal government in 2011 – subsidizes sports club or music school membership

for welfare recipients with 10 Euros per month (BMAS, 2015a), an amount that is rather

low in comparison with the average costs of extracurricular music education.

To make music education more accessible for children from all social backgrounds, sev-

eral German federal states have established universal music education projects. North

Rhine-Westphalia’s JeKi – the project in the focus of this study – is currently the largest

of these programs in Germany. It was first created as pilot project in 2007 and subse-

quently expanded to cover large parts of the Ruhr area. With 576 primary schools in 41

23 The regular school curriculum also includes music education, which may include some active music
participation.
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Figure 5.1 – Distribution of JeKi projects in 2011
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Source: Data from IT.NRW (2011), see Section 5.4, own representation.

municipalities, approximately 20 % of North Rhine-Westphalia’s primary schools, JeKi

reached its full scale in the 2011/12 school year.24

Participating primary schools were chosen as follows. If located in the program’s target

area, public music schools and municipalities could jointly apply for participation (JeKi-

Stiftung, 2015). Among the submitted proposals, the program’s coordinating body – the

JeKi foundation – selected those that meet some previously defined “program standards”

(JeKi-Stiftung, 2011). In other words, music schools and municipalities had to take the

initiative to create JeKi projects. Only after their municipality had successfully applied

could primary schools choose to participate in JeKi.

Figure 5.1 shows a map of North Rhine-Westphalia’s primary schools. Primary schools

participating in the JeKi project are represented by triangles, all other primary schools

by dots. As described above, all of the federal state’s JeKi schools are concentrated in the

24 In 2015, the federal state government expanded a modified version of JeKi – now called JeKits – to the
entire federal state; see www.jedemkind.de.
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Table 5.1 – Description of “Jedem Kind ein Instrument” North Rhine-Westphalia

Coverage by year

2007 2008 2009 2010 2011
34 municipalities 41 municipalities 42 municipalities 42 municipalities 42 municipalities
223 primary schools 370 primary schools 522 primary schools 641 primary schools 659 primary schools
7,100 students 19,600 students 27,700 students 31,150 students 32,754 students
(first-graders) (first-graders) (first-graders) (first-graders) (first-graders)

Description by grade

Grade 1 Grade 2 Grade 3 Grade 4
Content Basic concepts:

rhythm, melody
Instrument lessons
(small group)

Instrument lessons
(small group)
Ensemble lessons
Performance
(end of year)

Instrument lessons
(small group)
Ensemble lessons
Performance
(end of year)

Duration 1 extra hour per
week with regular
school teacher

1 extra hour per
week with music
school teacher

2 extra hours per
week with music
school teacher

2 extra hours per
week with music
school teacher

Participation Mandatory
Participation:
100%

Voluntary
Participation:
77%a

Voluntary
Participation:
49%a

Voluntary
Participation:
35%a

Costs (lessons) Free 20 e/monthb

(reduction
possible)

35 e/monthb

(reduction
possible)

35 e/monthb

(reduction
possible)

Costs
(instruments)

Free Free Free Free

Sources: JeKi-Stiftung (2014); JeKi-Stiftung (2013), own summary.
aThe share of participating students is taken from Busch and Kranefeld (2013).
b100% fee reductions for welfare recipients. 14% of the participants do not pay these fees (JeKi-Stiftung, 2008).

Ruhr area. However, the geographically concentrated distribution of projects is unlikely

to simply capture a “Ruhr effect.” Numerous schools in that area did not participate in

the program, even after the program had reached its full scale in 2011. Moreover, JeKi’s

expansion between 2005 and 2011 did not follow any systematic geographical pattern.

JeKi involves its participants throughout primary school, from grade 1 to grade 4 (see

Table 5.1). The program is in addition to the regular school curriculum. In the first year,

students spend an additional hour each week with their regular primary school teacher

covering basic musical topics such as rhythm and melody. Musical instrument lessons start

in grade 2. Participating children choose their preferred instrument and receive group

lessons through grade 4. In the final two years, students additionally play in an orchestra

and take part in concerts at the end of the school year. The choice of instruments offered

can vary between schools, but it typically includes common string and wind instruments,
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as well as, in some cases, less typical ones such as mandolin or the Turkish baǧlama

(JeKi-Stiftung, 2011).

Participation in the first year of the program is mandatory. The program content of

grades 2 through 4 is voluntary, with 70% of children taking at least one year of instrument

lessons. In grades 3 and 4, participation drops to 49% and 35%, respectively (Busch

and Kranefeld, 2013). Starting in grade 2, a monthly fee of 20 Euros is charged for

participation, which increases to 35 Euros in grades 3 and 4. However, welfare recipients

are exempt from these charges. At this level, music lesson fees within JeKi are lower than

what is charged by most public music schools (see Section 5.4). Instruments are loaned to

children free of charge and can be taken home.

5.3 Hypotheses: How does JeKi affect non-cognitive skill

development?

We can illustrate the potential effects of participating in the JeKi program using a simple

model of skill production (Cunha et al., 2010; Todd and Wolpin, 2003), in which JeKi

(J) enters the skill production function in addition to the usual family and school inputs

(F and S). Similar to Falck et al. (2015), each input can be of high (h) or low (l)

productivity for skill development. The production of non-cognitive (and cognitive) skills

Y is thus described by the following equation:

Y = f(Sp, Fp, Jp) with p ∈ {h, l} (5.1)

As described above, JeKi takes place in addition to the regular school curriculum and

– given the fixed total amount of time – partly replaces family (or leisure time) inputs

Fp. If we abstract from the school and family inputs received irrespective of program

participation, the change in skill production due to JeKi (∆JY ) is:

∆JY = f(Jp, ·)− f(F ′p, ·) (5.2)

where family input F ′p is crowded out by the program. The treatment effect can therefore

be decomposed into the direct effect of the program (∂f/∂Jp) minus the skill production
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effect of the activity, which is crowded out (∂f/∂F ′p). I discuss each of these in the

following.

The potential direct effect is activated by the program’s two main components, which are

playing a musical instrument and taking lessons in small groups. Learning to play a musical

instrument is found beneficial for skill development in previous research. For example, the

experimental study by Schellenberg (2004) shows that music training improves intelligence,

at least in the short-run. Moreover, Hille and Schupp (2015) find that learning a musical

instrument throughout childhood is associated with better school grades, as well as higher

conscientiousness, openness and ambition. In their study, outcome differences between

musically active and inactive adolescents remain positive and strongly significant even

after controlling for a large number of parental background characteristics. Even compared

to playing sports, music training is associated with better educational outcomes (Cabane

et al., 2015). While there are many hypotheses according to which music affects further

non-cognitive skills as well, no empirical study proves that this is the case (Winner et al.,

2013).

Taking lessons in small groups might teach JeKi participants to closely interact with

their peers and subordinate individual interests for the benefit of a common goal (Covay

and Carbonaro, 2010). As a group activity, JeKi participation might therefore raise self-

esteem and improve social skills (Lareau, 2011). More than in all other school subjects

and many voluntary extracurricular activities, children participating in these small group

lessons have to closely interact with their teacher, and might thereby improve their in-

terpersonal skills. In addition, children might develop an improved sense of entitlement,

which is the ability to speak up for something that one believes to deserve (Lareau, 2011).

As a third mechanism of program participation, we could consider the particular atten-

tion students receive from being part of a new and widely debated project. JeKi received

substantial attention in the media and from politicians, with the hope that it would show

“a positive transmission ... to the entire Federal Republic of Germany” (Kulturstiftung,

2015). Participating in a project, which generates such expectations, could positively or

negatively affect students’ attitude toward school.

According to the model described above, the average effect of JeKi participation also

depends on how leisure time would have been spent in absence of the program. For

example, Nonte and Schwippert (2014) compare JeKi participants to students attending
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schools with a reinforced sports curriculum and do not find any effects for the outcomes

they study. JeKi could crowd out activities that are more or less (or just as) productive

with respect to their effect on skill development. For example, non-participating schools

might propose alternative programs involving music or sports. Alternatively, children

might attend a sports club or music school on a voluntary basis, if they lack the possibility

to take music lessons at their school within the JeKi program. On the other hand, the

time spent with JeKi could have otherwise been spent by, for example, playing computer

games or hanging out, with uncertain consequences for personality development.

The choice of leisure time activities strongly depends on socio-economic background.

For example, Hille and Schupp (2015) find that, on average, children who learn a musi-

cal instrument outside of school have better educated and richer parents, who are more

involved with their child’s school success, who attend cultural events, and who carry out

artistic activities themselves. Similar results are found for other activities (Cabane and

Lechner, 2015). Therefore, I expect the average treatment effect of JeKi to be stronger

for children from less favorable socio-economic backgrounds, because their counter-factual

use of time is likely to be less productive for skill development than that of children from

advantaged social backgrounds.

On the other hand, JeKi is voluntary after the first year. If children from less advantaged

households are more likely to quit the program, effects are smaller for them compared to

those who carry on through the end of grade 4. However, Busch and Kranefeld (2013) find

that neither socio-economic characteristics nor migration background significantly predict

whether children continue the program in grades 2 to 4.

In addition to the direct and indirect effects described so far, we might expect interac-

tions between JeKi participation with school and family inputs productivity, in the sense

of the dynamic complementarity described by Cunha and Heckman (2007). For exam-

ple, JeKi might increase students’ motivation for school and, thereby, the effectiveness of

learning. Moreover, positive experience in the JeKi program might encourage students to

continue practicing their musical instrument after grade 4. Depending on the productivity

of the activity replaced, this could further contribute to the program’s skill production

effects.

Even though music education might affect various dimensions of cognitive and non-

cognitive skills (Winner et al., 2013), the most relevant dimensions JeKi potentially im-
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proves are behavior, as well as the children’s ability to get along with teachers and other

children. The Strengths and Difficulties Questionnaire (SDQ) is particularly well-suited

to assess such improvements (Goodman, 1997). I expect improvements in three of its five

dimensions, which are related to social skills: a reduction in conduct problems, a reduca-

tion in peer problems, and increased pro-social behavior. The other two dimensions of the

SDQ – hyperactivity and emotional symptoms – are probably less affected. Additionally,

the JeKi program is likely to influence how children think about their school and whether

they get along well with their teachers and peers.

These non-cognitive traits are important indicators of child development. A lack of

social skills during childhood, especially with respect to adults, increases the likelihood

of becoming a school dropout and of teenage pregnancy, while also negatively affecting

adult labor market outcomes (Carneiro et al., 2007). Misbehavior in the classroom is

also negatively related to educational attainment and earnings among young men (Segal,

2008, 2013), and is even considered as a possible source of the gender gap in academic

achievement (Bertrand and Pan, 2013). Moreover, (classroom) misconduct correlates with

lower conscientiousness (Ones et al., 2007; Roberts et al., 2003) and higher discount rates

(Castillo et al., 2011), two important determinants of lower educational and labor market

success.

5.4 Data

5.4.1 Description of the data

This study uses a unique data source, combining geo-coded information on primary schools

and public music schools with individual-level data on 8- to 10-year-old children from the

German Socio-Economic Panel (SOEP) and Families in Germany (FiD). By combining

these data, I obtain information on each child’s possibility to participate at the JeKi

program or, alternatively, to attend music lessons at a nearby public music school. In

the following, I describe the three data sets and how they are combined. For additional

details, please refer to Appendix D.1.

First, I obtained a complete directory of North Rhine-Westphalia’s primary schools for

the year 2011, which is available from the federal state’s statistical office (IT.NRW, 2011).

It includes each school’s address and total number of students. I created two additional
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variables indicating whether the school offers the JeKi program and, if applicable, the year

it first participated. I received this information from the JeKi foundation, which coordi-

nates the program.25 A very similar project in the municipality of Monheim (“Monheimer

Modell”) is also included in the analyses of this paper. None of the schools withdrew from

the program during the relevant survey years.

Second, I use detailed statistics on all German public music schools from 2008 and 2012,

as published in the statistical yearbook of German municipalities (Deutscher Städtetag,

ed, 2009, 2013).26 These contain variables such as the number of teachers and students

(actual and full-time equivalent), number of cooperations with general-education schools,

fee revenues, revenues from state subsidies, as well as personnel expenditures.

The third, and main, data set contains individual-level data on 8- to 10-year-old children

from two German household panel studies: the German Socio-Economic Panel (SOEP)

and Families in Germany (FiD).27 The SOEP was created in 1984 and, as of 2015, surveys

a random sample of approximately 12,000 German households every year (Wagner et al.,

2007). FiD data has been collected since 2010 as part of a large evaluation of family-

policies in Germany. It is closely related to the SOEP, but concentrates on poor families,

families with many children, and single parents; it also includes cohort samples of families

with children born between 2007 and 2010. FiD surveys approximately 4,000 households

(Schröder et al., 2013). Due to a large overlap in questionnaire items, these studies can

be jointly analyzed.28

With a household questionnaire, as well as a variety of individual questionnaires, SOEP

and FiD survey information from all household members, covering many dimensions of life,

such as education and labor market participation, family life, as well as personality traits,

opinions and values. In addition, parents receive specialized questionnaires every two or

three years, in which they provide information about their child’s development, as well

as their strategies and attitudes toward child education. These specialized questionnaires

are an excellent data source for this paper, as they contain all the variables necessary to

test the hypotheses developed above.

25 The list of JeKi schools can also be found on the program’s website (www.jedemkind.de).
26 The German Association of Public Music Schools (Verein deutscher Musikschulen) generously provided

me these statistics in Excel files.
27 Socio-Economic Panel (SOEP), data for years 1984-2013, version 30, SOEP, 2015, doi:10.5684/soep.v30.
28 Starting from survey year 2014 (SOEP wave 31 and FiD wave 5), both data sets are distributed together

under the label SOEP (v31).
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Given each child’s place of residence, I calculate the distance to and merge the char-

acteristics of the nearest public music school and the five nearest primary schools, using

the data sets described above. Using the geo-coordinates of the household’s postal code,

I measure the geodesic distance to the exact geo-coded addresses of primary and music

schools.29

The combined data set allows me to construct all of the variables needed for the empirical

part of this study, as described in the following. To define treatments, I use the information

on whether each of the closest five primary schools participates at the JeKi program, in

which year they first offered the program, as well as the number of students at each school.

Another treatment variable is based on the fee revenues and number of students at the

closest public music school. The exact treatment definitions are explained below.

This study examines two types of outcome variables. The first is related to JeKi’s

primary goal of providing children from disadvantaged backgrounds with access to music

education. To assess whether this happens, I use two variables from the SOEP and FiD

household questionnaire that ask parents whether their children attend a music club at

school, and whether they play music outside of school. SOEP households have received

these questions biannually since 2004, while FiD households receive them every year (2010

to 2013 in our data). As parents of JeKi participants might categorize their child’s musical

activities as being at or outside school, I created a combined variable indicating whether

a child plays music at or outside of school. In one robustness check, I examined whether

the definition of children’s music activities matters for the results (see Section 5.6).

Further outcomes are taken from SOEP and FiD’s parent-child questionnaires, which

measure the two categories of non-cognitive skills that might be affected by the JeKi

program. These include the Strengths and Difficulties Questionnaire (SDQ), as well as the

child’s attitude toward school as reported by parents in the year of their child’s eighth and

tenth birthday.30 The SDQ describes whether children experience emotional symptoms,

conduct problems, hyperactivity, peer problems, and to what extent they show pro-social

29 A specially secure procedure in accordance with strict German data privacy legislation allows on site
researchers at DIW Berlin to merge geo-information with SOEP households using their addresses at the
street-block level (Goebel and Pauer, 2014). An application of this procedure is in Bauernschuster et al.
(2014). However, due to a substantial amount of missing geo-coordinates, I decided to reduce precision
and merge distances at the postal code level. As the aim is to select the primary and music schools
individuals are most likely to attend, this degree of precision is probably sufficient.

30 In the SOEP, the relevant variables are only available for age 10.
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behavior (Goodman, 1997). Each of these five dimensions is assessed with two to five

items, in which parents rate their approval to descriptions of the child’s behavior on a

3-point Likert scale (Richter et al., 2013). Most studies take the sum of the difficulties (all

variables except pro-social behavior) as a measure of SDQ. In addition, I also study each

dimension separately.

The variables related to the attitude toward school each consist of one questionnaire

item. On a 4-point Likert scale, parents were asked to judge whether their children (1)

like to go to school; (2) like to study; (3) get along well with teachers; (4) get along well

with classmates; and (5) follow lessons well. Table D.1 provides the exact wording of each

item.

All dimensions of the SDQ and the attitude toward school were coded such that a

higher value indicates a better outcome. Moreover, all variables were normalized to have

mean 0 and a standard deviation of 1 within the control group. In addition, I created

an aggregate index that is a weighted average of all non-cognitive outcome dimensions

described above, following an approach suggested by Anderson (2008), with the aim of

reducing false rejections of the null hypothesis due to multiple inferences. The aggregate

index is an average, in which each normalized outcome is weighted by the inverse of its

covariance matrix with respect to all other outcomes. With other words, variables receive

a higher weight if they add more information to the aggregate index.

All outcome variables are measured when the child was 8 and 10 years old. As not

everyone is part of the sample at both ages, and to increase the sample size in the baseline

specification, I aggregated both age groups. To do so, I measured the outcome at age 10

if available, otherwise at age 8.31 However, the results were also analyzed separately for

the sample of 8- and 10-year-olds.

Covariates are mainly taken from the individual and household questionnaires of the

child’s parents. I observe gender, migration background and the age of school enrollment

for the child. Moreover, covariates include the mother’s age at birth, upper secondary

school and university education of the parents, as well as their combined weekly work

hours. In addition, I control for household income, household size, whether the child lives

in a single-parent home, and whether the household lives in a rural or urban area. To take

into account regional heterogeneities, I include characteristics of the county of residence,
31 In this aggregated group, outcomes were measured at age 8 for about a third of the children.
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which are available from the Federal Institute for Research on Building, Urban Affairs and

Spatial Development (BBSR, 2015). These include GDP, household income, child poverty

and youth unemployment rate, level of education, share of foreign students, as well as

the share of children in daycare, all measured in 2012. Table D.1 presents the full list of

control variables and how they are measured.

5.4.2 Estimation sample and treatment definitions

The sample used in this study consists of all children for whom all outcomes in at least

one of the two outcome groups – music activities or non-cognitive skills – are observed.

Therefore, to be in the sample, parents must have answered either the household or the

parent-child questionnaires noted above. Being in the sample depends on birth year and

questionnaire design, which are unrelated to any of the treatment or outcome variables.32

Restricting the sample to North Rhine-Westphalia, the final data contains 1138 children

born between 1997 and 2005. Among these, I have information on music activities for 997

and the non-cognitive skills for 689 children. Results are robust to only examining the 548

individuals with valid observations for all outcomes in both categories.

For 7% of the observations, I do not observe the parents’ work hours. The information

for the mother’s age and the child’s migration background are missing in 2% and 1%,

respectively, of the cases. In addition, characteristics of the local public music school are

missing for almost 3% of the sample.33 Given the small sample size and the importance of

these control variables, I recoded missing observations to 0 for binary and to the mean for

continuous variables, and included four missing indicators in all estimations (one indicator

for each of the first three variables, and a fourth indicator for at least one missing music

school characteristic). However, all estimations are robust to restricting the sample to

observations without any missing covariate. In this case, the sample sizes are 881 for

music activities and 603 for non-cognitive skills.

The treatment group consists of children who had the possibility to participate in the

JeKi universal music education program. To avoid bias resulting from selection into specific

32 I lose 5% of the observations due to missing outcomes in the non-cognitive skills sample. Moreover, I
lose 2% of the observations due to a missing treatment status. See Table D.2 for details on how the
sample was constructed.

33 To prevent missing values on the household income, I use the first plausible value of the imputed variable
contained in the SOEP and FiD data distribution.
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Table 5.2 – Construction of treatment variables (main definitionsa)

Treatment 1: JeKi share above 50%

Steps carried out Details

1. Identify potential primary
schools (target schools)

→
→

select the 5 primary schools closest to household’s place of residence
delete schools at a distance of more than 5km

2. Check whether JeKi was
available in school enroll-
ment year

→
→

do target schools have JeKi program? (if not: JeKi not available)
check whether JeKi was created in the year of school enrollment or
before (JeKi available), or in a later year (JeKi not available)

3. Calculate JeKi share among
target school students

→

→

add the total number of students at each of the target schools of-
fering JeKi in the year of school enrollment
divide this number by the total number of students in all target
schools

4. Transform into binary vari-
able

→ 1 if JeKi share ≥ 50%
0 if JeKi share < 50%

Treatment 2: Music school fees below 33rd percentile

Steps carried out Details

1. Calculate fees for each school → “total fee revenues” / “total number of students” for each music
school (average fees, ignores potential income-based reductions)

2. Calculate 33rd percentile → among all music schools of North Rhine-Westphalia

3. Transform into binary vari-
able

→

→

Identify the public music school closest to the child’s home (target
music school)
1 if target music school fees < 33rd percentile within federal state
0 if target music school fees ≥ 33rd percentile within federal state

aAlternative treatment definitions were tested as robustness checks.

primary schools, I define treatment based on the probability to take part in the JeKi

program. For that purpose, I assume that children attend one of the five closest primary

schools within a radius of 5km.34 Among these schools, I calculate the share of students

having access to the JeKi program in the year of school enrollment. I consider children

as treated if that share is at least 50%. Table 5.2 explains the exact steps of how the

treatment was defined. In various robustness checks, I vary this definition and consider

children as treated if the share of JeKi students is at least 5% or take the JeKi share as a

continuous treatment variable. In further variations, I also consider schools farther than

5km away, ignore schools outside the municipality, and weight schools by distance to the

child’s home. Please refer to Section 5.6, as well as Appendix D.2 for more details.

Figure 5.2 describes the sample size by treatment status for each school enrollment year

in the overall sample of individuals with observations for at least one outcome group.

34 See Section 5.5 for a discussion of that assumption. I chose a cutoff of 5km, because no child in the
sample lives more than 5km away from the closest primary school.
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Figure 5.2 – Number of observations in treatment and control group for each school enroll-
ment year
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Source: SOEP v30 and FiD v4, own calculations.

The sample is split into JeKi and non-JeKi areas, given that the estimations rely on

difference-in-differences (see Section 5.5). Non-treated individuals in JeKi areas attend

schools that offer the JeKi program in later years, but not the year they enrolled, while

treated individuals attend schools that already offer the program. Figure 5.2 shows that

the first JeKi programs were introduced in 2007. In 2009, only 5 individuals in the sample

attended schools that would start the program in a later year. Figure D.1 shows the same

graph for each outcome sample separately.

As described in Section 5.3, the potential effects of JeKi depend on the counter-factual

use of time. Therefore, I define an alternative treatment, representing one possible outside

option for learning a musical instrument. I define children to receive the alternative

treatment, if the public music school closest to their home charges fees in the lowest third of

the public North Rhine-Westphalia music schools. This is a rather crude measure of music

school fees, given that the German association of public music schools asks its members to

request lower fees from low-income families (VDM, 2011). As described above, the data

on public music schools only contain fee levels for 2008 and 2012. I assigned the earlier

fee level to all children born before 2000, while those born in 2000 or later are assumed

to pay 2012 fees. Given that the treatment variable is binary (fee levels below the 33rd
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percentile), the treatment status is not sensitive to such assignment decisions. Few public

music schools changed their fee levels or their rank in the fee distribution between 2008

and 2012. Table 5.2 explains the details of how the music school fee treatment variable

is constructed. As with JeKi participation, I propose various variations of this treatment,

which are described in detail in Section 5.6, as well as Appendix D.2.

To model the trade-off between JeKi and music lessons at the local music school even

more explicitly, I define a third treatment, combining both of the previously described

variables. The combined treatment can take three values: (1) the JeKi share is above

50%, (2) the JeKi share is below 50% and music school fees are below the 33rd percentile

of the fee distribution and (3) the JeKi share is below 50% and music school fees are

above the 33rd percentile. Similar to the multiple treatment setting in Lechner (2001), I

compare the differential effects by performing pairwise comparisons.

Average music school fees in North Rhine-Westphalia vary between 13 and 59 euros per

month. Approximately 77% of the children who have access to JeKi live close to a music

school that charges low fees (see Figure D.2). This results from the fact that public music

schools are the primary school’s cooperating partner for most of the JeKi projects. JeKi

participants therefore count toward the total number of students at the music school. As

JeKi lessons are partly financed through public subsidies, they contribute less to the music

school’s fee revenues, making their average fees decline. Nonetheless, many public music

schools charge fees at a similarly low level, even though they do not act as a cooperating

partner for JeKi. At the same time, 23% of the JeKi projects were implemented in areas,

where the public music school charges relatively high fees.

Further summary statistics on all treatment, outcome and control variables, as well as

detailed descriptions of how each variable was constructed, are found in Appendix D.1.

5.5 Empirical strategy

5.5.1 Identification of causal effects

This paper examines the causal effects of the JeKi program on music activities and non-

cognitive skills. Moreover, I estimate how low music school fees affect participation in

music lessons. The identification of causal effects is complicated by the fact that neither

the schools that offer the JeKi program nor the program participants themselves are
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chosen randomly. The same is true for the alternative treatment of low public music

school fees, which might be determined as a function of local demand. Such non-random

selection biases the estimated treatment effects if unobserved factors affect the individual’s

assignment to the treatment group and simultaneously influence the outcomes of interest.

Endogeneity might occur both at the school and the individual level. On the one hand,

both music school fees and JeKi participation might be driven by unobserved heterogeneity

between primary or music schools. For example, we would overestimate the true effect

of JeKi, if the program was systematically implemented by particularly motivated school

principals. These school principals might be better able to run their schools. In addition to

implementing JeKi, they might, for example, hire better quality teachers or provide better

learning environments. Our estimates would wrongly count these additional quality inputs

as causal effects of the JeKi program. Conversely, we might underestimate the true effect

of JeKi, because non-participating schools might propose alternative activities involving

music, sports, theater or any other activity. Rather than comparing schools with and

without JeKi, we would compare JeKi schools to those with alternative programs, which

might be beneficial as well.

Simultaneity could be a second school-related reason for biased estimates of the treat-

ment effect. As the program is systematically implemented in poorer areas (see Sec-

tion 5.6), we are likely to underestimate its effects due to systematic differences in the

ability of the student body. The same is true for public music school fees, which are also

more likely to be low in poorer areas.

On the other hand, selection bias could result from individual unobserved heterogene-

ity. For example, motivated parents could enroll their children at JeKi schools, or even

move to JeKi areas. Similarly, parents could send their children to less expensive music

schools farther away from home. Therefore, the estimated treatment effects would capture

parental engagement, which benefits child development irrespective of music activities.

I take these potential sources of endogeneity into account by estimating intention-to-

treat rather than treatment effects. Moreover, I exploit the regional variation of both the

JeKi program and low music school fees. For the former, I can even take advantage of

the temporal variation of program implementation and estimate difference-in-differences.

Finally, I include a large number of individual- and county-level control variables, as

well as county fixed effects. In the following, I describe how these approaches address
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the endogeneity problem, thus allowing for the identification of causal effects of both

treatments.

To reduce the bias resulting from non-random selection into treatment by individuals,

the results of this paper describe intention-to-treat effects of JeKi and low music school

fees. Given that participation beyond the first year of the JeKi program is voluntary, actual

enrollment would be an endogenous treatment, which could be related to individual-level

characteristics that also affect the outcomes. I therefore consider children as treated, if

they have the possibility to participate, irrespective of whether they actually sign up. As

described in Section 5.4, individuals belong to the treatment group if the share of students

with access to the JeKi program in the five primary schools closest to child’s home (within

a radius of 5km) in the year of school enrollment is greater than 50%. Similarly, living

near a public music school that charges low fees can be considered as an intention-to-treat

effect, because low fees only affect children in the sense that they provide a higher incentive

to sign up for music classes.

The effect of having the possibility to learn a musical instrument – the “intention to

treat” – is relevant for two reasons. First, it is the parameter policymakers can influence.

Policymakers need to know whether creating a voluntary program has positive effects,

and these depend on whether individuals actually sign up. Second, the intention-to-treat

effect includes the potentially negative effects for non-participants and thereby describes

a more complete picture of the program’s overall effects. Some individuals might suffer

from non-participation. They could receive a lower quality education if schools decide to

concentrate their resources on program participants. Moreover, they could feel excluded

and, consequently, reduce effort. The intention-to-treat effect takes such potential peer

effects on non-participants into account by aggregating the effect of participation and

non-participation among all individuals who have the possibility to participate.

While estimating intention-to-treat effects, I cannot rule out the possibility that par-

ents from particular socio-economic backgrounds specifically select JeKi schools for their

children in areas where only some of the five neighborhood schools offer the program.35 If

this is the case, my estimations capture the treatment effect of JeKi on those who choose

to participate. With other words, individual selection into schools within neighborhoods

35 In the sample, 15% of the children are surrounded by some schools with and some without the JeKi
program; only 4% have access to the program in all of the five surrounding schools.
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would lead me to estimate average treatment effects on the treated rather than average

treatment effects.

In addition to focusing the estimates on the “intention to treat”, I use regional variation

to identify causal effects. As described in Section 5.2, JeKi exists in some areas of North

Rhine-Westphalia and not in others. Similarly, average monthly fees at the federal state’s

public music schools range from about 12 to 60 Euros (see Section 5.4). Assignment to

the treatment group therefore depends on the individual’s place of residence.

Still, both treatments are not randomly distributed across regions (see Section 5.6).

Therefore, I further refine the estimations by additionally taking advantage of temporal

variation. For JeKi, this amounts to a difference-in-differences estimator. As described in

Section 5.2, the program was gradually implemented starting in 2007 until it reached its

full level of expansion in 2011. Given that I observe individuals in JeKi areas before and

after the program was implemented, I can take into account time constant unobserved

differences between areas with and without JeKi. To do so, I estimate the effect of having

access to JeKi in the year of school enrollment and additionally control for time fixed

effects, as well as a dummy for JeKi areas. This dummy is set to “1” if the “JeKi share”

is higher than 50% in any year, even if JeKi is only implemented in a later year and the

child thus not treated.

For the other treatment of low music school fees, a difference-in-differences estimator

would theoretically be possible as well. I observe public music school fees in 2008 and

2012, and merge the information for the year that is more relevant for each child (see Sec-

tion 5.4). By including music school fixed effects, I would identify treatment effects from

the variation that arises if certain schools change their fees. However, music school fees

were relatively stable between both years. Given that the treatment is defined as a binary

variable indicating whether the fees were below average, only very few schools changed

treatment status. To account for potential music school-specific unobserved heterogene-

ity, I therefore included various music school characteristics as control variables. These

contain information on the number of students and school cooperations, total revenues

and the share of federal state subsidies, as well as the share of students enrolled in basic

classes, instrument and ensemble lessons. Finally, to capture any remaining unobserved

heterogeneity, I include county fixed effects, as well as covariates describing characteristics
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of the child, the parents and the county of residence. Please refer to Section 5.4, as well

as Appendix D.1 for further details and summary statistics of all control variables.

With the identification strategy described so far, I identify causal effects under two

assumptions. First, I need to assume a common trend, according to which JeKi and

non-JeKi areas would have evolved similarly with respect to the outcomes, had the JeKi

program not existed. Second, I assume that families did not move in order to live closer

to a JeKi school. North Rhine-Westphalia abolished primary school catchment areas in

2008, allowing parents to freely choose their child’s primary school. However, numerous

exceptions were granted even before 2008, inter alia to facilitate leisure time activities

for children (Riedel et al., 2010). Moreover, the student composition with respect to

migration background of the state’s primary schools has not changed due to the reform

(Makles and Schneider, 2015). Given the free choice of primary schools, as well as the

numerous possibilities to learn a musical instrument in all regions of Germany, I argue

that families are unlikely to move for the purpose of having access to the JeKi program

or living closer to a cheap public music school. Whether these assumptions are plausible

is discussed in Section 5.6, along with some robustness tests.

5.5.2 Estimation

In comparison to semi-parametric methods, such as propensity score matching, OLS can

lead to biased coefficients due to the necessity to impose functional form restrictions. This

is particularly true if the distribution of covariates differs strongly between treatment and

control group (Imbens, 2015). However, to obtain correct standard errors for coefficients

obtained by a propensity score matching estimator, one needs to take into account the

two-step estimation procedure. Even though an analytical approximation exists, standard

errors are usually estimated from bootstrap replications (Huber et al., 2015). Given the

small sample size, and especially the small number of treated individuals (94 out of 689

in the smallest sample for non-cognitive skills), the bootstrap is not reliable in drawing

samples with sufficient variation in the treatment status. Therefore, and in order to be

in line with most other papers using difference-in-differences estimators, the main specifi-

cations were estimated using ordinary least squares (OLS). In any case, the distribution

of covariates is rather similar between treatment and control group. However, the results
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are robust to changing the estimation procedure to propensity score matching or entropy

balancing.

In the main specification, the effect of JeKi on outcome Y is estimated using the following

estimation equation:

Yi = β1Ti + β2Gi + τyear + β3Xi + β4Xcounty + ηcounty + εi (5.3)

The first three terms on the right-hand side correspond to the standard difference-in-

differences estimator. β1 is the coefficient of interest, describing the effect of treatment Ti,

indicating whether the share of children with access to the JeKi program in the nearest

primary schools is above 50% in the year of school enrollment. With other words, it is an

interaction between living in a treatment region and being actually treated. β2 captures

the time-constant unobserved heterogeneity between JeKi and non-JeKi areas, given that

Gi is an indicator of whether the child is surrounded by schools, in which at some point

in time the share of students having access to the JeKi program is or will be above 50%.

τyear are fixed effects for the year in which individual i enters primary school. They

cover cohort effects common to treatment and control group. The remaining terms in the

estimation equation contain the control variables described above: characteristics of child

and parents (Xi), county-level covariates (Xcounty), as well as county fixed effects (ηcounty).

In all estimations, standard errors are clustered at the county level.

5.6 Results

5.6.1 Effects of the JeKi program on access to music education

JeKi was created with the goal of providing access to music education, in particular, for

children from less favorable social backgrounds. Table 5.3 shows that JeKi was indeed

implemented in poorer regions. Households in areas with a JeKi coverage of at least 50%

earn on average 170 Euros less every month than those situated elsewhere. The child

poverty rate in JeKi areas is almost 10 percentage points and the share of foreign pupils

almost 4 percentage points higher. On the individual level, these differences are similar.

Only 23% of the children in JeKi areas have parents with a university degree, compared
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Table 5.3 – Individual and county-level background characteristics by treatment group status

JeKi share > 50% Music school fees
in lowest third

No Yes Diff. p No Yes Diff. p

County-level characteristics
Av. monthly HH income/person (Euros) 1739 1568 -171 0 1724 1651 -73 2
Yearly GDP/person (1000 euros) 34.0 30.9 -3.0 26 33.5 32.9 -0.5 79
Share students with Abitur (%) 36.3 36.6 0.3 78 36.7 35.6 -1.1 22
Share students without degree (%) 4.8 6.0 1.2 0 4.9 5.4 0.5 5
Youth unemployment rate (%) 19.6 18.7 -0.9 9 19.6 18.9 -0.7 5
Share foreign pupils (%) 7.9 11.7 3.8 0 8.2 9.9 1.7 4
Child poverty rate (%) 15.9 25.4 9.6 0 16.7 20.8 4.1 2

Individual-level characteristics
Monthly net HH income (Euros) 3181 2947 -234 13 3183 3012 -171 25
Parent with Abitur (%) 33.4 34.3 0.9 85 35.2 30.1 -5.1 18
Parent with university degree (%) 29.4 23.2 -6.2 12 30.2 23.4 -6.8 6
Migration background (child, %) 35.6 33.1 -2.6 51 34.5 36.2 1.7 67
Only one parent at home (%) 14.8 16.9 2.1 40 14.6 16.7 2.1 34
Nb of children under 16 in household 2.6 2.6 0.0 94 2.5 2.7 0.2 6

Source: SOEP v30 and FiD v4, own calculations. T-test of differences between selected covariates in treatment and
control groups for both treatments. Standard errors are clustered at the county level.

to 29% of the children living elsewhere.36 The last four columns of Table 5.3 show that

music school fees are lower in poorer areas as well. However, these differences are only

about half the size as those for JeKi.

Given that participation in the JeKi program is voluntary after the first year, merely

implementing JeKi in poorer areas is not sufficient to ensure that children from disadvan-

taged backgrounds actually start learning a musical instrument. To further investigate

this hypothesis, Table 5.4 shows the causal effects of access to the JeKi program using

the identification strategy described in the previous section. The first part of the table

investigates the effects of JeKi on music activities and compares them with those of the

alternative policy of low music school fees. Column (1) displays the effects for the full

sample, while columns (2) to (6) show subgroup analyses, distinguishing children by their

socio-economic status and gender. Each cell represents a distinct regression. Coefficients

display the effect of access to the JeKi program (except for the second line, where the

treatment is low music school fees) on the outcome indicated in the first column. Sam-

36 Differences are less significant for individual than for county characteristics, simply due to the fact that
the variation is at the individual level, while in the upper part of Table 5.3 the characteristics only vary
across the 55 counties of North Rhine-Westphalia.
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ple sizes by treatment and control group, as well as the R-square for each regression are

presented in Tables D.10 and D.11.

The first part of Table 5.4 shows that JeKi can be considered successful with respect

to its primary objective. On average, having access to the JeKi program increases the

likelihood to play a musical instrument at or outside of school at the age of 9 by 14

percentage points (first row of column 1). With an average of 36% being musically active

at that age, this amounts to an increase of almost 40%. The effect is considerably stronger

for girls than for boys (columns 2 and 3). Music schools that charge fees in the lowest

third of the fee distribution increase the likelihood of playing a musical instrument to a

lower extent, by 10 percentage points (row 2).

Examining the heterogeneity of these effects by socio-economic status illustrates that the

JeKi program is much more successful than low music school fees in reaching disadvantaged

children. While both affect children from poorer families (column 4), the effect of JeKi is

particularly strong, reaching 30 percentage points. This amounts to an increase of 115%, if

we consider that on average only 26% of the children from households with a below-median

income are musically active. Table 5.4 distinguishes according to household income, but

the effects are similar (albeit somewhat smaller) when defining socio-economic status by

parental education or migration background (see Table D.13). This is consistent with

the hypothesis that children from richer households might engage in music activities even

in absence of the JeKi program. Children from poor families might be less affected by

variations in music school fees, as they are supposed to receive fee reductions in any case,

as stated in the governing rules of the German association of public music schools (VDM,

2011).

5.6.2 Effects of the JeKi program on non-cognitive skills

As stated in the introduction, many policymakers claim that JeKi is an important policy

not only for providing access to music education, but also for the personality develop-

ment and educational success of its participants. According to the characteristics of the

program (small group lessons in addition to the regular school curriculum), JeKi is partic-

ularly likely to affect social skills and school attitude, given that children learn to interact

with peers and teachers in groups that are much small than regular school classes (see Sec-

tion 5.3). The second part of Table 5.4 shows the effects of the JeKi program on these and
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Table 5.4 – Effects of access to the JeKi program (OLS estimates)

Full sample by gender by household income

Male Female < median > median
(1) (2) (3) (4) (5)

Diff. p Diff. p Diff. p Diff. p Diff. p

Music activities
Plays music 0.14 2 0.06 52 0.20 3 0.30 0 0.04 61

Alternative treatment: Music school fees in lowest third
Plays music 0.10 5 0.17 1 0.03 68 0.16 5 0.06 35

Sample size 997 502 495 443 554

Non-cognitive skills
Strengths and Difficulties Questionnaire
No emotional symptoms -0.04 84 0.02 91 -0.21 49 -0.03 92 -0.19 51
No conduct problems 0.40 3 0.38 14 0.59 9 0.26 17 0.59 8
Not hyperactive 0.15 37 0.28 33 0.32 29 -0.06 78 0.34 26
No peer problems -0.03 86 -0.23 49 -0.03 88 -0.10 73 0.07 85
Pro-social behavior 0.19 33 0.03 92 0.18 62 0.21 51 0.28 44

Attitude towards school
Likes to go to school 0.25 14 0.53 5 -0.06 84 0.23 35 0.21 52
Likes to study 0.34 12 0.94 0 0.02 95 -0.03 95 0.65 1
Follows lessons well 0.04 86 0.23 63 0.09 75 -0.59 17 0.71 0
Gets along well...
...with classmates 0.14 46 0.00 99 0.09 76 0.26 34 0.16 54
...with teacher 0.27 2 0.52 7 -0.02 95 0.03 93 0.50 5

Combined non-cognitive skills scores
Non-cog. skills (aggregate) 0.17 4 0.29 8 0.10 44 -0.00 97 0.34 2
Difficulties (from SDQ) 0.18 41 0.19 51 0.26 42 0.03 90 0.31 41

Sample size 689 341 348 327 362
Source: SOEP v30 and FiD v4, own calculations. Each cell is a separate OLS regression estimating how access to
the JeKi program affects the outcome denoted in the first column. Please refer to Section 5.4 for more details on
the treatment definition. All regressions are estimated using difference-in-differences, and additionally control for
individual and regional characteristics, as well as county fixed effects. Effects of the alternative treatment (music
school fees in lowest third) are estimated with standard OLS (no difference-in-differences), additionally including
music school characteristics as control variables. Standard errors are clustered at the county level. The number of
observations, as well as the R-squares for each regression are displayed in Tables D.10 and D.11. “Plays music” is
a binary variable indicating whether the child played a musical instrument at or outside school at age 9. All other
outcome variables are normalized with mean 0 and a standard deviation of 1 within the control group. The exact
definitions of all outcome and control variables are given in Table D.1.

other dimensions of the Strengths and Difficulties Questionnaire, as well as the attitude

toward school.

Overall, JeKi seems to positively affect most items from the Strengths and Difficulties

Questionnaire and the attitude toward school, even though standard errors are often too

large to yield significant coefficients. For the full sample, two effects are highly significant:

Children with access to the JeKi program have fewer conduct problems and get along

better with their teacher. In both cases, improvements are very large between one third

and one half of a standard deviation. Effects of this size seem plausible, given that despite
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of measuring intention-to-treat effects, most children living near JeKi schools actually

follow the JeKi program. Nonetheless, the size of these coefficients should be interpreted

with care, given that these estimates represent intention-to-treat effects and the actual

participation rate among individuals in the sample is unknown.

The strong improvement of the relation with the teacher due to JeKi could actually

reflect the parents’ appreciation of the program rather than the attitude of the child itself.

Given that the information is provided by parents, they might judge their child’s relation

with the teacher better, because they appreciate the existence of the JeKi program at

school. At the same time, one could argue that parents who answer questions about their

child’s relation with the teacher primarily focus on the main teacher, given that she or he

spends much more time with the children at school than the JeKi teacher, who visits from

the local music school once or twice per week.

The effects of low music school fees on non-cognitive skills are not presented here. The

main reason is that the treatment is not very well defined. Even if low music school fees

lead children to sign up at a local music school, it is not obvious which treatment they

receive. Music schools propose a diverse course offer, ranging from basic introductory

classes presenting various musical instrument, to instrument lessons for individuals or

small groups to ensemble lessons such as orchestra or harmony. On average, only 62% of

the students attending public music schools receive traditional musical instrument lessons

(see Table D.5). While any of these courses might affect non-cognitive skills, they do so

through multiple channels. Results would therefore be difficult to interpret or to compare

to the effects of the JeKi program, where the treatment is similar across participants.

Nonetheless, the effects of low music school fees on non-cognitive skills were estimated

and did not yield any interesting or significant results (Table D.12).

The effects of JeKi on socio-emotional skills are larger for boys and among children

from richer households (columns 2 to 5). The former seem to considerably improve their

appreciation of school and studying as a consequence of the JeKi program, both to a

large extent of more than half of a standard deviation. The attitude toward school is

also affected among children from households with an above-median income. The strong

overall positive effect on conduct, by contrast, is mainly driven by girls and children from

richer households. Potentially due to the small sample size, the pattern of heterogeneities

is rather unstable when socio-economic background is defined using parental education



5.6 Results 127

or the child’s migration background (see Table D.13). When differentiating by parental

education, it seems that the improvements in conduct and relations with the teacher are

rather driven by children with less highly educated parents.

Anderson (2008) points out that studies examining multiple hypotheses typically find

some positive effects simply due to false rejections of the null hypothesis. He stresses this

as an issue that does not receive sufficient attention in economic research. Given that

the sample size is rather small in the present study and that effect sizes seem to vary a

lot, random rejections of the null hypothesis might explain some or all of the significant

coefficients discussed above.

A simple way to reduce the number of hypotheses tested is to aggregate outcomes into

a joint index (Anderson, 2008). The bottom part of Table 5.4 shows the effect of the JeKi

program on two such aggregated outcome indices. The first is a weighted average of all

ten non-cognitive outcomes presented in the upper part of the table. In the aggregation,

each normalized outcome is weighted by the inverse of its covariance matrix with respect

to all other non-cognitive outcomes. With other words, outcomes receive more weight in

the aggregated index to the extent that they add new information to the index (Ander-

son, 2008). The second simply takes the average of the four difficulties from the Strengths

and Difficulties Questionnaire: emotional symptoms, conduct problems, hyperactivity and

peer problems. The coefficients of both aggregate outcomes are similar in size, but only

statistically significant in the index, which summarizes all non-cognitive skills. The previ-

ous finding is confirmed, according to which effects are larger for boys and children from

richer households.

5.6.3 Graphical evidence on the effects on music and socio-emotional skills

Figure 5.3 graphically illustrates some of the results for the JeKi treatment. The graph

shows mean values of the outcomes for each cohort of students. The x-axis indicates the

year of school enrollment. For each outcome, the black line represents the cohorts of

children living in JeKi areas, both before and after the program was implemented. The

dotted gray lines provide the mean outcome values for children in areas where JeKi never

existed. Most of the JeKi programs were created in 2007 or 2008, as illustrated by the

gray bar, but some were implemented as late as 2011. All averages are unconditional,

without taking control variables into account.
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Figure 5.3 – Unconditional effects of the JeKi program
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Source: SOEP v30 and FiD v4, own calculations. The black line shows yearly averages of outcome variables for
students living in JeKi regions (both before and after the implementation of the program). The dotted gray line
shows these averages for children in non-JeKi regions. All averages are moving averages of a 3-year window. The
gray bar illustrates the years in which most of the JeKi projects were introduced.

The graphs confirm the regression results from Table 5.4. Before JeKi was created,

music activities were lower in treatment than control regions. With the start of the first

programs in 2007/2008, JeKi areas showed an increase in childhood music activities, while

participation in other areas remained constant. The graphs also show that, with respect

to socio-emotional skills, children in JeKi areas were generally doing less well before the

program was implemented. Their appreciation of school and studying were approximately

one fifth of a standard deviation lower, they had more conduct problems and got along

less well with their teacher. When more and more children in these areas received the

opportunity to take part in the JeKi program, these gaps gradually closed or even reversed.

Difference-in-differences estimators identify causal effects under the assumption of a

common trend. With other words, in absence of treatment, outcomes in areas with and

without JeKi are assumed to evolve similarly. Unfortunately, “playing music” is the only

outcome variable for which we have several years of data before the first JeKi project was

implemented. Figure 5.3 shows that the positive trend in music activities in treatment



5.6 Results 129

Figure 5.4 – Evolution of covariates in treatment and control group
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Source: SOEP v30 and FiD v4, own calculations. The graph shows yearly averages of some of the control variables
used in this study, separately for students living in JeKi regions (black line, both before and after the implementation
of the program) and for children in non-JeKi regions (dotted line). All averages are moving averages of a 3-year
window. The gray bar illustrates the years in which most of the JeKi projects were introduced.

areas already existed prior to the implementation of JeKi. One explanation could be that

some schools propose similar activities in advance, knowing that JeKi would be offered in

the following year. The graph depicts 3-year moving averages, which could partly explain

the pre-treatment positive trend as well.

To further investigate the plausibility of the common trend assumption, I plotted the

same graph once again (Figure 5.4), this time describing the evolution of some control

variables for the treatment and control group. These indicators of socio-economic status

should not be affected by the existence of JeKi schools and thereby serve as a test for the

common trend assumption.

The graph illustrates that some of the covariates indeed move in parallel between treat-

ment and control group. These are – among many others not drawn in the graph – the

year of school enrollment, whether the child lives in a single parent home, and whether

she or he has a migration background. The lower part of Figure 5.4, however, shows that

some covariates clearly do not move similarly in both groups. These are very relevant
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variables, which have been shown to affect participation in non-formal activities and skill

development: the mother’s education and work hours, as well as household income. These

variables are taken into account in the main estimations of this paper, however, further

unobserved characteristics might also not follow a parallel trend between treatment and

control group. This is problematic, at least to the extent that these variables are uncor-

related with the control variables included in this study.

5.6.4 Comparing JeKi to varying local public music school fee levels

As described in Section 5.3, the effects of the JeKi program partly depend on activities

that would have been carried out in absence of the program. Whether JeKi provides

an advantageous opportunity to learn a musical instrument depends, among others, on

the cost of taking music lessons outside the program. To explicitly model this trade-off,

Table 5.5 shows the effects of JeKi separately in comparison to having access to music

schools charging below or above average fees. A third comparison in the table examines

the effects of below-average compared to above-average music school fees in regions that

are not covered by the JeKi program.

The estimations presented so far give no hint as to whether the effects of the JeKi

program can be attributed to learning to play a musical instrument or whether they result

from other program characteristics, such as playing in a group or spending more time at

school. If the former is true, we would expect the effects to be smaller when comparing

JeKi to areas with low rather than high public music school fees. Children in non-JeKi

areas with low music school fees are more likely to play music as well than those who

have to pay a lot for musical instrument lessons. If JeKi has smaller effects in comparison

to areas with low music school fees (where children are more likely to play music), the

estimated effects are at least partly due to the activity of playing music. By contrast,

if the effects are similar, no matter whether JeKi is compared to areas with high or low

music school fees, these effects are likely to result from other program characteristics.

The results in the first row of Table 5.5 perfectly illustrate the cost differences for taking

music lessons according to the level of music school fees. JeKi increases the probability

to play a musical instrument by an insignificant 8 percentage points in areas with music

school fees in the lowest third of the fee distribution. In areas, where music schools are

more expensive and therefore the opportunity created by JeKi potentially matters more,
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Table 5.5 – Effect of a combined treatment (OLS estimates)

JeKi JeKi Low music
school fees

vs. vs. vs.
Low music High music High music
school fees school fees school fees

(1) (2) (3)
Diff. p-value Diff. p-value Diff. p-value

Music activities
Plays music 0.08 44 0.22 1 0.08 12

Sample size 347 779 868

Non-cognitive skills
Strengths and Difficulties Questionnaire
No emotional symptoms -0.16 59 -0.09 69 -0.19 15
No conduct problems 0.10 71 0.72 1 -0.20 10
Not hyperactive 0.03 93 0.19 38 0.07 44
No peer problems -0.03 92 -0.05 83 -0.12 32
Pro-social behavior -0.09 76 0.23 45 0.11 45

Attitude towards school
Likes to go to school 0.13 55 0.34 27 0.17 21
Likes to study 0.45 13 0.08 76 0.07 60
Follows lessons well 0.18 48 -0.18 67 0.16 9
Gets along well...
...with classmates 0.24 31 -0.02 93 0.03 79
...with teacher 0.33 5 0.26 11 -0.09 59

Combined non-cognitive skills scores
Non-cog. skills (aggregate) 0.11 31 0.15 27 0.01 93
Difficulties (from SDQ) -0.02 96 0.30 8 -0.15 19

Sample size 243 540 595
Source: SOEP v30 and FiD v4, own calculations. Each cell is a separate OLS regression. Three columns present
pairwise comparisons of three possible states of a treatment variable, which takes on the following values (the three
groups are mutually exclusive): (1) Among the five closest primary schools, the share of students in a school having
the JeKi program in the year of school enrollment is larger than 50% (same definition as in Table 5.4); (2) No JeKi
program, but fees at the closest public music school are below the 33rd percentile; (3) No JeKi program and fees
at the closest public music school are above the 33rd percentile. Please refer to Section 5.4 for more details on the
treatment definition. All regressions control for individual and regional characteristics, as well as time and county
fixed effects. Standard errors are clustered at the county level. The number of observations, as well as the R-squares
for each regression can be provided on request. “Plays music” is a binary variable indicating whether the child
played a musical instrument at or outside school at age 9. All other outcome variables are normalized with mean 0
and a standard deviation of 1 within the control group. The exact definitions of all outcome and control variables
are given in Table D.1.

musical activities increase by 22 percentage points thanks to the existence of the program.

The comparison between non-JeKi regions with high and low music school fees reveals

the expected pattern with music participation being 8 percentage points higher in regions

with cheaper music schools. However, this difference is not statistically significant.

The lower part of Table 5.5 reveals that the positive effect of JeKi on conduct discussed

above is driven by the comparison with areas where music schools charge high fees. More-

over, in this comparison, JeKi reduces children’s general level of difficulties by almost a
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third of a standard deviation. By contrast, the improved relation with the teacher, which

is caused by JeKi, is somewhat stronger in comparison to regions with low music school

fees. An interpretation, which is in line with the hypotheses discussed in section 5.3,

would be that playing music improves children’s behavior, while small group activities

positively affect relations with teachers. However, given the small sample size, we should

be careful with such conclusions, as these positive and significant coefficients might appear

by chance. Moreover, the aggregated non-cognitive skills score does not show significant

coefficients in any of the three comparisons from Table 5.5.

5.6.5 Robustness

To examine the robustness of the results presented above, I performed various tests assess-

ing the sensitivity of the main estimates with respect to measurement error, estimation

procedures as well as the identifying assumptions. All tables showing these tests are

presented in Appendix D.2.

As the construction of both treatment variables involved various steps (see Section 5.4),

I extensively test whether the results change for alternative treatment definitions. For each

treatment (JeKi and below-average music school fees), I test six alternative definitions and

find that they all yield qualitatively similar results (Tables D.14 and D.15).

As described in Section 5.4, all outcome variables were measured at age 8 and 10.

To increase the sample size, the main specification measures the outcomes at age 10 if

available, and pools these with the additional observations for which outcomes are only

available at age 8. Outcomes are only available at age 8 for one third of the sample. For

another third, outcomes are only available at age 10. A third of the sample therefore

reported all outcomes both at age 8 and 10. In a robustness check, I estimated the

treatment effects separately for all individuals at age 8 and at age 10 (Table D.16). All

effects are rather similar for both ages, which might seem surprising given that 8-year-old

JeKi participants only attended the program for one or two years. An explanation could

be that JeKi is mandatory in the first, but voluntary in the second year and thereafter.

The share of individuals in the sample who actually take part in the program is higher at

age 8 than age 10. Given that I estimate intention-to-treat effects, which average over the

effects for participants and non-participants, longer participation (and thereby potentially

larger effects) might cancel out with a lower number of participants.
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The outcome variable describing music activities is composed of the answers to two

questionnaire items, referring to music activities at or outside school. To test the robust-

ness of the results with respect to the decision to pool these two questionnaire items, I

separately examined the results for music activities at and outside school (Table D.17).

Besides being less precisely estimated, the JeKi program has a much stronger effect on

within-school activities when measured at age 8, while at age 10 some parents might con-

sider the program to be an out-of-school activity. That seems plausible, given that in the

first year, the program is carried out by the regular school teacher, while subsequent years

are taught by teachers from a local music school.

In addition to examining the robustness of the results with respect to variable definitions,

I re-estimated the effects using different estimation methods and samples. First, I re-

estimated all effects using propensity score matching and entropy balancing rather than

OLS (Table D.18, columns 1 and 2). The results are very similar. Second, I excluded

all observations with at least one missing value on any of the covariates, which reduces

the sample size by about 12% (Table D.18, column 3). This also does not change the

results. In any case, the treatment has no relevant effects on whether a covariate is

missing (Table D.17). Next, I estimated the effects without using a difference-in-differences

estimator, which leaves them similar, and without including any covariates, which slightly

increases them (Table D.19, columns 2 and 3). The results remain also similar when

including panel weights, which are designed to make the data representative of the German

population (Table D.19, column 1). As one (surprising) exception, including these survey

weights eliminates the effect of JeKi on music activities.

Finally and most importantly, I assess the sensitivity of the results with respect to

the identifying assumptions. The results of this paper have a causal interpretation if the

following two statements are valid. First, in absence of the program, outcomes would have

evolved similarly in regions (or schools) with and without regions (the common trend

assumption). Second, families do not move to JeKi areas, in order to be able to benefit

from the program.

In addition to the graphical evidence presented in Figure 5.3, I assess the plausibility

of the common trend assumption by evaluating a placebo treatment. For the placebo

treatment, I assume that each JeKi project started one year earlier than it actually did.

Effects are estimated for the placebo start year, controlling for the actual JeKi start. If
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the placebo treatment shows positive effects, it is likely that JeKi schools already evolved

differently even before the program was implemented. For the music school fee treatment,

low music schools are drawn randomly. The results show that the common trend assump-

tion might be violated with respect to the child’s relations with the teacher, which also

strongly improve thanks to the placebo treatment, even though the coefficients are not

significant (Table D.20, column 1).

A second test of the common trend assumption examines how the JeKi program affects

pre-treatment outcomes. According to Imbens and Wooldridge (2009), such tests using

placebo outcomes are the more powerful, the more the placebo outcomes are closely related

to the outcomes of interest. For this test, I benefit from the fact that some of the outcomes

(music activities and the Strengths and Difficulties Questionnaire) were also measured

when children were 6 years old. As JeKi only starts in the first grade of primary school,

which children enter at age 6 or 7, these outcomes should not be affected by the program.

Indeed, while some of the coefficients are large in magnitude, they are negative rather

than positive, and (mostly) not statistically significant (Table D.20, column 2). Low

music school fees also have an effect on music activities at age 6, because these almost do

not vary over time and thus children were also treated at that age.

A third test is related to the assumption that families do not move to live closer to a

JeKi school. To test this, I carried out three additional estimations (Table D.21). First, I

assumed that children only attend schools within their municipality. Second and third, I

restricted the estimation sample to those for whom I know that they did not move between

entering the data/age 5 and when the outcomes are measured (age 8 or 10). As the decision

about a new school entering the JeKi program was solely taken in the previous school year,

I assume that parents could not have known about the program two years before their

child entered primary school. The results are very similar to the main estimation results,

which are therefore not driven by those who move. We should note, however, that this

test has limited power, given that the subsample of non-movers is likely to be selective as

well. It is therefore not obvious who is compared to whom in this test.
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5.7 Conclusion

This paper examines if the universal music education program JeKi (Jedem Kind ein

Instrument, an instrument for every child) affects its stated goal of providing access to

musical instrument lessons to children from disadvantaged social backgrounds. I find that

the program increases music participation among children from families with a household

income below the median by 30 percentage points. Given that only 25% of these children

played a musical instrument previously, this amounts to an increase of 115%. Despite

being voluntary after the first year, the program thus successfully reaches those who did

not attend musical instrument lessons before. The study by Busch and Kranefeld (2013)

also finds that the choice to pursue the JeKi program beyond the mandatory first year

depends neither on socio-economic status nor migration background.

However, JeKi does not affect music participation among children from households with

an income above the median. This might be due to the fact that I use data measuring the

incidence rather than the amount of music activities. Children from richer households are

likely to learn a musical instrument, irrespective of whether they receive specific incentives

at school. Given the data used, I am unable to identify whether participation in the JeKi

program comes in addition to or instead of regular music school classes.

JeKi increases music participation more effectively than the alternative policy of low

public music school fees. If the music school closest to a child’s home charges fees within

the lowest third of federal state’s music school fee distribution, children from low-income

households increase music participation as well. At 16 percentage points, this effect is

lower than that of the JeKi program. Public music schools in Germany are obliged to

charge lower fees from low-income households. The average fee level measured in the data

might therefore not apply to the poorest households, which could partly explain the lower

effect size.

Furthermore, this paper investigates whether JeKi affects the development of social and

emotional skills. I find that the program improves conduct problems and relations with

the teacher by about one half of a standard deviation. However, these effect sizes should

be interpreted with care, given that they estimate intention-to-treat effects and the exact

share of participating students is unknown. Effects are larger among boys and children
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from families with a household income above the median, who also like school and studying

more thanks to the program.

Thorough robustness checks verify the sensitivity of these results with respect to multi-

ple hypothesis testing, measurement error and the identifying assumptions. JeKi improves

an aggregate index of socio-emotional skills by one sixth of a standard deviation. This

confirms that the above-mentioned effects are not solely due to random and false rejec-

tions of the null hypothesis. All results are also robust to defining treatments, outcomes

and socio-economic status differently, measuring outcomes at various ages, changing the

estimation method, including survey weights, as well as restricting the sample to children

with non-missing covariates.

The findings of this paper can be interpreted as causal, if areas with and without the

JeKi program would have evolved similarly in absence of the JeKi program and if families

did not move in order to live closer to a JeKi school. Given the large number of individual

and regional control variables included in all estimations, as well as the broad availability

of voluntary extracurricular music activities in all regions of Germany, these assumptions

seem plausible. Moreover, outcomes are not affected by a placebo treatment happening one

year earlier, and the JeKi program does not affect pre-treatment outcomes. In addition,

results remain identical within the subsample of children who did not move between age 6

and 10.

To discuss the enormous expectations of policymakers, according to which universal

music education is essential for children’s personality development, we should ask whether

the above-mentioned positive effects are a result of playing music. The JeKi program

involves learning a musical instrument by interacting with teachers in small groups, and

additionally joining an orchestra in grades 3 and 4. This study is unable to identify

mechanisms that distinguish between these components. However, improvements in social

skills and student-teacher relations are likely to result from the group-related component of

the JeKi program. Nonte and Schwippert (2014) are unable to find positive effects of JeKi

when comparing it to schools with an intensified sports curriculum. Hence, a program

proposing sports or theater lessons in small groups might result in similar outcomes.

Moreover, critics of the JeKi program state that it does not match regular music school

courses with respect to quality, because classes are large and participation not entirely
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voluntary (Bossen, 2009). This could be another reason for a lack of music-specific effects

like those found by Hille and Schupp (2015).

The primary goal of JeKi – to give children from less favorable socio-economic back-

grounds access to music education – appears to be fulfilled. However, additional research

is needed to find conclusive evidence on whether these programs affect cognitive and non-

cognitive skills, as well as other educational outcomes. Further studies should use more

detailed data and distinguish the mechanisms at work by comparing similar policies that

differ in terms of content and implementation. A cost-benefit or cost-effectiveness analy-

sis comparing different policies could determine to what extent such potential additional

skill-related effects provide a further justification for public policy intervention.
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The first part of this doctoral thesis investigated whether learning a musical instrument

during adolescence affects the development of cognitive and non-cognitive skills. Chap-

ter 2 came to the conclusion that even after taking into account numerous individual

and parental background characteristics, adolescents with music training scored one sixth

of a standard deviation above those not taking musical instrument lessons and were ten

percentage points more likely to aim at attaining an upper secondary school or univer-

sity degree. Moreover, these adolescents were about one fourth of a standard deviation

more conscientious and open. These effects were larger among children from less favorable

socio-economic backgrounds.

Do other non-formal educational activites yield the same benefits? Even when com-

paring musically active adolescents to those who play sports instead, chapter 3 found

music training to benefit educational achievements, especially among children from more

favorable social backgrounds. By contrast and as expected, playing sports improved (sub-

jective) health.

Chapters 2 and 3 also confirmed that access to non-formal education, and in particular

music training, strongly depends on socio-economic background. Given the benefits of

non-formal education for skill development, unequal access might be a source of rising

educational inequalities. Therefore, chapters 4 and 5 studied two German policies that

aim to provide more equal access to music or sports activities.

Chapter 4 examined whether a subsidy for music school or sports club membership fees,

addressed at poor households, increased participation in non-formal educational activities

among eligible children. I found that the subsidy had no overall effect, but increased music

and sports participation by 10 percentage points among eligible children from relatively

richer households, as well as among children living with both of their parents. The subsidy

thus only seemed to benefit welfare recipients, who are relatively more advantaged.

139
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The subsidy might be ineffective on average, because it is too low to cover the costs of

music or sports lessons. Another explanation might be that non-participation is a result of

education and preferences rather than financial constraints. Therefore, chapter 5 studied

another policy, which offers free or cheap musical instrument lessons in some primary

schools in the German federal state of North Rhine-Westphalia: the Jedem Kind ein

Instrument (an instrument for every child) program, known under the abbreviation JeKi.

I found that the JeKi program successfully increased music participation among children

from less favorable socio-economic backgrounds. It did so more effectively than the alter-

native policy of reducing fees at the local public music school. In addition to increasing

music participation, the JeKi program appeared to improve children’s social skills, as well

as their attitude towards school.

As all research projects, the results of these papers have to be interpreted in the light

of some methodological weaknesses. Most importantly, all four papers claim to identify

causal effects, but cannot entirely disregard doubts with respect to the identifying as-

sumptions. Ideally, chapters 2 and 3 would have compared adolescents, who are identical

along all observable and unobservable characteristics, except for their participation in ex-

tracurricular music activities. Unfortunately, I am not aware of any exogenous variation in

music participation that could be used for identification within a representative and obser-

vational data set. Therefore, I chose selection-on-observables as a (second-best) strategy

to take selection into account.

Despite the very rich set of covariates available in the German Socio-Economic Panel, I

cannot exclude the possibility that unobserved heterogeneity drives the results presented

in chapters 2 and 3. This is especially true, given that most of the covariates included

in the estimations describe characteristics of the parents rather than of the adolescents

themselves.

Instrumental variables might provide an alternative source of exogenous variation in

music participation. Possible candidates that were considered as instrumental variables

include the distance to or the average costs charged by the closest public music school. I

managed to obtain these characteristics for all public music schools in Germany. However,

variations in these measures were not sufficiently powerful to explain variations in music

participation, as instrumental variables they would have been too weak. Even measures

of preference for music rather than sports, as considered in chapter 3, were not powerful
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enough in explaining the choice between both activities. Moreover, we had difficulties

convincing readers and seminar participants of the exogeneity of this measure.

Alternatively, the two policies studied in chapters 4 and 5 might have been used as

instrumental variables that generate exogenous variation in music participation. Unfor-

tunately, take-up of the Educational package is very low (see chapter 4). Therefore, the

group of compliers would have been too small for the instrumental variable to be relevant.

Neither could the JeKi program (see chapter 5) be used as a measure of exogenous

variation in music participation. North Rhine-Westphalia and Hamburg are the two only

federal states in which an important share of the student population actually took part

in the program. However, even though North Rhine-Westphalia is the largest German

federal state, the sample that could be constructed using SOEP data was too small for

instrumental variables estimations. Other data sets with a higher sample size do not pro-

vide geographical identifiers, which are a prerequisite to merge the data with information

on JeKi schools. The federal state of Hamburg plans to share administrative school data

with the research community. Although too late for my doctoral dissertation, new research

opportunities with respect to the JeKi program will open up as soon as this announcement

becomes reality.

Potential biases related to unobserved heterogeneity are somewhat less problematic in

chapters 4 and 5. Still, other changes might have happened simultaneously with the

introduction of the Educational package or the JeKi program, which I am not aware of

and which affected the outcomes I studied. More importantly, the data used in both

studies did not properly allow me to test the common trend assumption. Even in absence

of both policy interventions, outcomes (music participation or non-cognitive skills) might

have evolved more positively in the treatment than in the control group.

The other important weakness in all studies of this dissertation is related to the mea-

surement of playing music and sports. Unlike most other studies on this topic in the fields

of educational sciences, I use data that was not produced for the purpose of studying music

participation. By contrast, other data sets that focus on music activities lack sufficient

details on socio-economic background.

I measured music and sports participation using binary variables. In chapters 2 and 3,

these were varied to some extent by restricting the group of musically active adolescents

to those who took lessons outside of school or who have been playing for a certain number
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of years. Still, it would have been interesting to measure the extent to which children or

adolescents actually engaged with music: the number of hours played per day or per week,

the quality of the lessons taken, as well as a more detailed description of past musical

activities, including those that have stopped before the questionnaire was answered.

Irrespective of identification and measurement issues, this dissertation almost entirely

lacks a discussion of efficiency. Once the effects of music training – whether voluntary

or encouraged through policy interventions – are identified, it is important to quantify

them and to contrast them with the underlying costs. For example, it would have been

interesting to compare the cost-efficiency between the Educational package, JeKi and

other policies that stimulate skill development. However, such an analyses requires not

only data on the costs associated with different policy interventions. It also assumes that

benefits can be quantified or at least contrasted across policies.

To conclude, there is still much room for further research on the effects of music and

other non-formal educational activities, as well as on potential policy interventions that

encourage them. The discussion will hopefully continue and contribute to shaping new

and innovative educational and social policies.
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Appendix to “How learning a musical

instrument affects the development of skills”

A.1 Data

This study uses data from the 29th distribution of the German Socio-Economic Panel

(SOEP), which covers all SOEP survey years from 1984 to 2012 (Wagner et al., 2007). The

SOEP is a longitudinal household study for Germany, which surveys a random sample of

more than 12,000 households in Germany on an annual basis. Since 2000, SOEP household

members are asked to answer the SOEP Youth Questionnaire in the year they turn 17,

which contains numerous questions on the respondent’s childhood and youth. The sample

examined in this study contains all adolescents who have answered the SOEP Youth

Questionnaire between 2001 and 2012 (in the first year, questions on musical activities

during childhood and youth had not been asked). From 2001 to 2012, the cohort size

decreases annually from approximately 350 to 250 observations per year.

Table A.1 describes how we obtain our final samples from the original data. In order

to allow comparisons between the different outcomes used in this study, we create three

samples, each of which will be used to study one group of outcome variables. The largest

sample consists of 3,488 individuals and includes valid observations for all outcome vari-

ables which were available for each survey year. These include school grades, perceived

control, as well as all variables of the categories time use and ambition. For the Big Five

personality traits, as well as for cognitive skills, the sample sizes are considerably smaller.

This is due to the fact that questions assessing the Big Five personality traits were only

introduced in the SOEP Youth Questionnaire in 2006. The questions examining adoles-

cents’ cognitive skills were answered by survey respondents from the year 2004 onwards.

However, as cognitive skills are assessed in interactive tests, these are only available for
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Table A.1 – Sample construction

Sample description Remaining
observations

All respondents to the SOEP Youth Questionnaire 2001-2012 3,958

Drop individuals with missing answers for questions 3,942
16: Do you play a musical instrument?
19: How old were you when you started to play music?
20: Music lessons outside of school

Drop individuals with missing information on federal state 3,941

Sample for estimating the propensity score 3,941

I. Outcomes available for every survey year
Drop individuals with missing school grades 3,764
Drop individuals with missing perceived control 3,623
Drop individuals with missing estimation of future job success 3,572
Drop individuals with missing educational aspirations 3,508
Drop individuals with missing time use information 3,488

Sample for outcomes available in every survey year 3,488

II. Cognitive skills: measured since 2004, only questionnaires answered in the presence of interviewer
Drop individuals surveyed between 2001 and 2003 2,609
Drop individuals who did not answer the cognitive skills test 1,878
Drop individuals who answered the cognitive skills test only partly 1,847

Sample for cognitive skills 1,847

III. Big 5 Personality traits: Only measured since 2006
Drop individuals surveyed between 2001 to 2005 1,872
Drop individuals with missing for at least one personality dimension 1,815

Sample for Big 5 personality traits 1,815

survey respondents who answered the SOEP Youth Questionnaire in the presence of an

interviewer.

Table A.2 provides a detailed description of all outcomes considered in this study, how

and in which years they were measured. Moreover, the table shows the units in which

the original variables were assessed, and how they were transformed for this study. All

outcome variables were taken from answers to the SOEP Youth Questionnaire, which is

provided in the BIOAGE17 file of the SOEP data.

Table A.3 provides further details on the way cognitive skills and personality were as-

sessed. Cognitive skills were measured with three small tests, in which survey respondents

have to interactively answer questions assessing their level of intelligence. Personality was

measured with a self-assessment, in which adolescents had to provide their degree of ap-
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Table A.2 – List of outcome variables

Variable How assessed Available
when

Measurement and units

Original In this study

Cognitive skills
Figures See Table A.3 2004-2012 0-20 points Normalized
Analogies See Table A.3 2004-2012 (within control group)
Maths operators See Table A.3 2004-2012 Mean: 0
Average cog. skills Mean of the above 2004-2012 SD: 1

School grades
German Self-reported 2001-2012 1 (very good) Normalized
Mathematics Self-reported 2001-2012 to 6 (fail) (within control group
First foreign language Self-reported 2001-2012 and school track)
Average grade Mean of the above 2001-2012 Mean: 0 | SD: 1

Personality
Conscientiousness See Table A.3 2006-2012 7-point Normalized
Openness See Table A.3 2006-2012 Likert-scale (within control group)
Agreeableness See Table A.3 2006-2012 Mean: 0
Extraversion See Table A.3 2006-2012 SD: 1
Neuroticism See Table A.3 2006-2012
Perceived control See Table A.3 2001-2012

Time use
Watch TV daily Direct question 2001-2012 0 (no)/1 (yes) 0 (no)/1 (yes)
Read books daily Direct question 2001-2012 0 (no)/1 (yes) 0 (no)/1 (yes)

Ambition
Aim upper secondary

school degree
Direct question 2001-2012 0 (no)/1 (yes) 0 (no)/1 (yes)

Aim university Direct question 2001-2012 0 (no)/1 (yes) 0 (no)/1 (yes)
Desired profession How likely to find a

job in your field?
2001-2012 0% to 100% 0% to 100%

Job success likely How likely to be
successful and get
ahead?

2001-2012 0% to 100% 0% to 100%

proval on a variety of items. For each personality dimension, the final score is simply the

mean of the respective items.

Table A.4 describes all control variables used in the estimations of this study. Moreover,

the table indicates each variable’s source file in the SOEP data, as well as the year in which

the variable was measured. Missing values were coded to 0 for binary and to the mean

for continuous variables. Additional indicators are included in all estimations, which are

coded to one if at least one variable in a group of outcomes is missing. Such indicators

were created for the following variable groups:

• Parents’ personality: “1” if one of the following variables is missing: conscientious-

ness, extraversion, neuroticism, agreeableness, openness, or appreciation of the arts
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Table A.3 – Items measuring cognitive skills and personality

Variable Items

Cognitive skills
Figures Identify the figure needed to complete a row
Analogies Identify word pairs, e.g. meadow-grass vs. forest-? [trees]
Maths operators Insert mathematics operators into small calculus problems

Personality I see myself as someone who...
Conscientiousness ...does a thorough job

...does things effectively and efficiently

...tends to be lazy (reversed)

Openness ...is original, comes up with new ideas
...values artistic experiences
...has an active imagination
...is eager for knowledge

Agreeableness ...is sometimes somewhat rude to others (reversed)
...has a forgiving nature
...is considerate and kind to others

Extraversion ...is communicative, talkative
...is outgoing, sociable
...is reserved (reversed)

Neuroticism ...worries a lot
...gets nervous easily
...is relaxed, handles stress well (reversed)

Perceived control How my life goes, depends on myself
Compared to others, I have not achieved what I deserved (reversed)
What one achieves is mainly a question of luck and fate (reversed)
I often have the experience that others make decisions regarding my life (reversed)
When I encounter difficulties I have doubts about my abilities (reversed)
Opportunities in life are determined by social conditions (reversed)
I have little control over the things that happen in my life (reversed)

• Household income: “1” if household income is missing

• Cultural consumption: “1” if one of the following variables is missing: attending

cultural events and being artistically active

• Number of books at home: “1” if the number of books at home is missing

• Secondary school recommendation: “1” if the secondary school recommendation is

missing

• Other covariates: “1” if any of the other covariates are missing

In addition to these missing indicators as well as the variables described in Table A.4, all

estimations include an indicator stating whether the individual entered the SOEP sample
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Table A.4 – List of control variables

Variable SOEP file Measured at age...

Motivation for music enrollment1
Mother has no degree PGEN (generated in-

div. variables)
age 5 or entry2

Mother has completed only 9 years of school PGEN age 5 or entry2

Mother has vocational degree PGEN age 5 or entry2

Mother has university degree PGEN age 5 or entry2

Mother has migration background PPFAD (individual core in-
formation)

time constant

Mother’s age at birth PPFAD time constant
Parents care about school achievement BIOAGE17 (youth ques-

tionnaire)
retrospectively at 17

Parents do not support learning BIOAGE17 retrospectively at 17
Conflict with parents due to school results BIOAGE17 retrospectively at 17
Parents attend parent-teacher meetings BIOAGE17 retrospectively at 17
Parents attend teacher’s consultation hours BIOAGE17 retrospectively at 17
Parents actively contact school teachers BIOAGE17 retrospectively at 17
Parents engage as parent representatives BIOAGE17 retrospectively at 17
Parents do not engage with child’s school BIOAGE17 retrospectively at 17
Conscientiousness (mother)3 P (individual questionnaire) 2005 or 20094

Extraversion (mother)3 P 2005 or 20094

Neuroticism (mother)3 P 2005 or 20094

Agreeableness (mother)3 P 2005 or 20094

Openness (mother)3 P 2005 or 20094

Mother attends cultural events every month P age 5 or entry2

Mother never attends cultural events P age 5 or entry2

Mother is artistically active every month P age 5 or entry2

Mother is never artistically active P age 5 or entry2

Mother’s appreciation for the arts P 2005 or 20094

More than 200 books at home H (household questionnaire) 2001, 2006 or 20114

Fewer than 50 books at home H 2001, 2006 or 20114

Constraints for music enrolment
Monthly household log net income (simple,

squared)
HGEN (generated house-
hold variables)

age 5 or entry2

Rooms per person at home HGEN age 5 or entry2

Number of siblings in the SOEP BIOSIB time constant
Child is the firstborn BIOSIB time constant
Federal state (15 dummies) HBRUTTO (fieldwork infor-

mation)
age 5 or entry2

Household lives in a rural area HBRUTTO age 5 or entry2

Adolescent’s motivation to continue playing music
Recommendation for upper secondary school BIOAGE17 retrospectively at 17
Recommendation for lower secondary school BIOAGE17 retrospectively at 17
Adolescent attends upper secondary school BIOAGE17 retrospectively at 17
Gender PPFAD time constant
Birth year (10 dummies) PPFAD time constant

1 Mother’s value if available, otherwise the father’s value is used.
2 If the household was not in the SOEP when the child was aged 5, these variables were measured in the year the
household entered the SOEP. About 60 percent of the sample entered the SOEP later than age 5. On average,
individuals enter the sample at age 8.2.
3 For items and measurement, please refer to Table A.3.
4 The earliest year with non-missing observation.
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after age five. In this case, covariates are likely to be measured after the start of the

treatment. The age at which an individual (and thereby her or his parents) enters the

SOEP is determined exogenously. In order to increase the total sample size, but also

to compensate for panel attrition, new samples of the German population are regularly

recruited. Recruitment always takes place at the household level. Thus, we can first

observe the parental characteristics of an adolescent, who will answer the SOEP Youth

Questionnaire at age 17, in the year her or his family was sampled for participating in the

SOEP.

Finally, all estimations control for the SOEP sample the individual is part of. The SOEP

consists of several samples that were added over time in order to increase the overall sample

size of the SOEP. In some of these samples, parts of the population were overrepresented

(foreigners, families with many children or high-income families). Including these sample

fixed effects allows us to account for between-group differences which are inherent to the

survey design.

Tables A.5, A.6 and A.7 show the summary statistics for all control and outcome vari-

ables used in this study.
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Table A.5 – Summary statistics of all outcome variables

Mean Standard Minimum Maximum Sample
deviation size

Cognitive skills
Average cognitive skills 0.06 1.00 -3.00 2.53 1,847
Analogies 0.07 1.01 -2.27 3.17 1,847
Figures 0.05 1.00 -2.79 2.67 1,847
Maths operators 0.02 0.99 -2.51 1.42 1,847

School grades1

Average mark -0.03 1.00 -3.39 4.35 3,488
German mark -0.03 1.00 -2.82 3.99 3,488
Language mark -0.03 1.00 -2.45 3.07 3,488
Maths mark -0.02 1.01 -2.25 3.11 3,488

Personality
Conscientiousness 0.03 1.00 -3.15 1.95 1,815
Openness 0.06 1.01 -3.36 2.20 1,815
Agreeableness 0.02 1.00 -4.75 1.82 1,815
Extraversion 0.01 1.00 -3.13 1.69 1,815
Neuroticism 0.01 1.01 -2.51 2.72 1,815
Perceived control 0.02 0.99 -3.84 2.52 3,488

Time use
Watch TV daily 0.77 0.42 0.00 1.00 3,488
Read daily 0.26 0.44 0.00 1.00 3,488

Ambition
Student aims Abitur 0.46 0.50 0.00 1.00 3,488
Student aims university 0.32 0.47 0.00 1.00 3,488
Job success likely 0.71 0.19 0.00 1.00 3,488
Desired job likely 0.70 0.21 0.00 1.00 3,488

1 Note that in Germany, better performance is rewarded with a lower school grade.
Source: SOEP v29 (2001-2012 pooled), own calculations. Summary statistics of all outcome variables examined in
this paper. The mean and standard deviation of normalized variables differs from zero because they were normalized
within the control group.
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Table A.6 – Summary statistics of all control variables (part 1 of 2)

Mean Standard Minimum Maximum Sample
deviation size

Motivation to play music
Mother has no degree 0.16 0.37 0.00 1.00 3,941
Mother has completed only 9 years of

school
0.28 0.45 0.00 1.00 3,941

Mother has vocational degree 0.67 0.47 0.00 1.00 3,941
Mother has university degree 0.30 0.46 0.00 1.00 3,941
Mother has migration background 0.18 0.38 0.00 1.00 3,941
Mother’s age at birth 27.51 4.98 14.00 49.00 3,941
Parents care about school achievement 0.25 0.43 0.00 1.00 3,941
Parents do not support learning 0.23 0.42 0.00 1.00 3,941
Conflict with parents due to school re-

sults
0.54 0.50 0.00 1.00 3,941

Parents attend parent-teacher meeting 0.74 0.44 0.00 1.00 3,941
Parents attend teacher’s consultation

hours
0.56 0.50 0.00 1.00 3,941

Parents actively contact school teachers 0.22 0.42 0.00 1.00 3,941
Parents engage as parent representa-

tives
0.17 0.37 0.00 1.00 3,941

Parents do not engage with the child’s
school

0.10 0.30 0.00 1.00 3,941

Conscientiousness (mother) 0.87 0.11 0.33 1.00 3,941
Extraversion (mother) 0.72 0.15 0.14 1.00 3,941
Agreeableness (mother) 0.81 0.12 0.29 1.00 3,941
Openness (mother) 0.66 0.16 0.14 1.00 3,941
Neuroticism (mother) 0.59 0.16 0.14 1.00 3,941
Mother never attends cultural events 0.36 0.48 0.00 1.00 3,941
Mother attends cultural events every

month
0.11 0.31 0.00 1.00 3,941

Mother is never artistically active 0.51 0.50 0.00 1.00 3,941
Mother is artistically active every

month
0.19 0.39 0.00 1.00 3,941

Mother’s appreciation for the arts 0.63 0.24 0.14 1.00 3,941
More than 200 books at home 0.31 0.46 0.00 1.00 3,941
Fewer than 50 books at home 0.26 0.44 0.00 1.00 3,941

Constraints for playing music
Log monthly net household income 7.70 0.52 5.39 9.90 3,941
Log monthly net household income

(squared)
59.64 8.06 29.09 98.08 3,941

Number of siblings in the SOEP 1.45 1.19 0.00 11.00 3,941
Child is the firstborn 0.51 0.50 0.00 1.00 3,941
Rooms per person at home 1.14 0.44 0.23 6.00 3,941
Household lives in a rural area 0.25 0.43 0.00 1.00 3,941
Schleswig-Holstein 0.03 0.18 0.00 1.00 3,941
Hamburg 0.01 0.10 0.00 1.00 3,941
Lower Saxony 0.09 0.29 0.00 1.00 3,941
Bremen 0.01 0.08 0.00 1.00 3,941
North Rhine-Westphalia 0.21 0.41 0.00 1.00 3,941
Hesse 0.06 0.25 0.00 1.00 3,941
Rhineland-Palatinate 0.06 0.23 0.00 1.00 3,941

Source: SOEP v29 (2001-2012 pooled), own calculations. Summary statistics of all control variables included in the
estimations of this paper.
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Table A.7 – Summary statistics of all control variables (part 2 of 2)

Mean Standard Minimum Maximum Sample
deviation size

Constraints for playing music (continued)
Baden-Württemberg 0.13 0.34 0.00 1.00 3,941
Bavaria 0.14 0.35 0.00 1.00 3,941
Saarland 0.01 0.09 0.00 1.00 3,941
Berlin 0.04 0.19 0.00 1.00 3,941
Brandenburg 0.04 0.19 0.00 1.00 3,941
Mecklenburg-Vorpommern 0.02 0.15 0.00 1.00 3,941
Saxony 0.07 0.25 0.00 1.00 3,941
Saxony-Anhalt 0.04 0.20 0.00 1.00 3,941

Adolescent’s motivation to continue play-
ing music

Recommendation for upper secondary
school

0.39 0.49 0.00 1.00 3,941

Recommendation for lower secondary
school

0.15 0.36 0.00 1.00 3,941

Student attends upper secondary school 0.32 0.47 0.00 1.00 3,941
Girl 0.49 0.50 0.00 1.00 3,941
Born in 1984 0.08 0.28 0.00 1.00 3,941
Born in 1985 0.09 0.28 0.00 1.00 3,941
Born in 1986 0.09 0.29 0.00 1.00 3,941
Born in 1987 0.10 0.30 0.00 1.00 3,941
Born in 1988 0.09 0.29 0.00 1.00 3,941
Born in 1989 0.08 0.27 0.00 1.00 3,941
Born in 1990 0.09 0.28 0.00 1.00 3,941
Born in 1991 0.07 0.25 0.00 1.00 3,941
Born in 1992 0.06 0.24 0.00 1.00 3,941
Born in 1993 0.05 0.23 0.00 1.00 3,941

Survey-specific control variables
Sample A 0.20 0.40 0.00 1.00 3,941
Sample B 0.06 0.25 0.00 1.00 3,941
Sample C 0.13 0.33 0.00 1.00 3,941
Sample D 0.04 0.19 0.00 1.00 3,941
Sample E 0.05 0.21 0.00 1.00 3,941
Sample F 0.38 0.49 0.00 1.00 3,941
Sample G 0.07 0.25 0.00 1.00 3,941
In survey at age 5 0.38 0.49 0.00 1.00 3,941

Missing indicators
Missing: parents’ personality 0.12 0.32 0.00 1.00 3,941
Missing: Household income 0.07 0.25 0.00 1.00 3,941
Missing: Cultural consumption parents 0.06 0.25 0.00 1.00 3,941
Missing: Number of books at home 0.03 0.18 0.00 1.00 3,941
Missing: Secondary school recommen-

dation
0.02 0.15 0.00 1.00 3,941

Missing: mother’s age, education, mi-
gration

0.03 0.17 0.00 1.00 3,941

Missing: other convariates 0.02 0.14 0.00 1.00 3,941

Source: SOEP v29 (2001-2012 pooled), own calculations. Summary statistics of all control variables included in the
estimations of this paper.



166 Appendix to chapter 2

A.2 Estimation of the propensity score and matching

This section describes in detail how the present study takes control variables into account

using propensity score matching.

1. Estimation of the propensity score. The propensity score describes the proba-

bility to be treated given the covariates. It is estimated using a probit model. For a

list of all covariates, please refer to Table A.4. The propensity score was estimated

with the largest available sample of 3,941 observations, which excludes only those for

whom information on the treatment status is not available (please refer to Table A.1

for details on how the sample was constructed).

Table A.8 shows the marginal effects for all covariates of the probit model estimating

the propensity score. The treatment definition is given in the table header. Standard

errors are clustered at the family level and are given in parentheses. All coefficients

and standard errors are indicated in percent. Many coefficients are not significant,

which is partly due to the fact that most covariates are strongly correlated with

each other. We still include these insignificant coefficients in the estimation of the

propensity score, given that the aim is to balance all covariates as well as possible

(Stuart, 2010). Efron’s R-Square is 0.178 percent, which indicates that the model is

rather well able to explain adolescents’ participation in music training.

All coefficients point in the direction we would expect, according to which adoles-

cents from more favorable socio-economic backgrounds are more likely to play and

learn a musical instrument during their childhood. Some variables are particularly

important in explaining the decision to take up music lessons. Everything else equal,

an adolescent whose mother has a university degree is 3.3 percent more likely to make

music according to our treatment definition. The parents’ taste for the arts is also

decisive. An appreciation for artistic experiences as well as regular attendance at

cultural events are factors which are characteristic for parents with musically active

children. Moreover, the parents’ cultural capital, measured by the number of books

in the household, is strongly correlated with musical activities. Having more than

200 books increases the likelihood that the adolescent plays music by 2.6 percent.

Having fewer than 50 books decreases it to the same extent. As argued in the main
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Table A.8 – Estimation of the propensity score (probit model, marginal effects, in percent)

Play music at age 17, started at age 8 or before, take music lessons

Motivation to play music
Mother has no degree -0.2 (1.8)
Mother has completed only 9 years of school -0.4 (1.0)
Mother has vocational degree 0.8 (1.0)
Mother has university degree 3.3*** (0.9)
Mother has migration background 0.6 (1.3)
Mother’s age at birth 0.0 (0.1)
Parents care about school achievement 0.7 (0.8)
Parents do not support learning -0.5 (0.8)
Conflict with parents due to school results 0.1 (0.7)
Parents attend parent-teacher meeting 1.0 (1.0)
Parents attend teacher’s consultation hours -0.6 (0.7)
Parents actively contact school teachers 0.1 (0.8)
Parents engage as parent representatives 2.7*** (0.9)
Parents do not engage with the child’s school -1.1 (1.6)
Conscientiousness (mother) -0.4 (3.4)
Extraversion (mother) -1.0 (2.7)
Agreeableness (mother) -1.5 (3.0)
Openness (mother) -3.7 (4.0)
Neuroticism (mother) 2.9 (2.2)
Mother never attends cultural events -1.9+ (1.0)
Mother attends cultural events every month 2.6*** (1.0)
Mother is never artistically active -2.3** (0.9)
Mother is artistically active every month -0.1 (0.9)
Mother’s appreciation for the arts 7.0*** (2.6)
More than 200 books at home 2.6*** (0.9)
Fewer than 50 books at home -2.6** (1.3)

Constraints for playing music
Log monthly net household income -7.9 (12.1)
Log monthly net household income (squared) 0.5 (0.8)
Number of siblings in the SOEP 0.3 (0.4)
Child is the firstborn -0.6 (0.7)
Rooms per person at home 1.7** (0.8)
Household lives in a rural area -0.9 (1.1)

Adolescent’s motivation to continue playing music
Recommendation for upper secondary school 4.9*** (0.9)
Recommendation for lower secondary school -0.7 (1.5)
Student attends upper secondary school 1.9** (0.9)
Girl 4.6*** (0.7)

Missing indicators, birth and region fixed effects Yes

Number of observations 3,941
Efron’s R-Square 0.178

Source: SOEP v29 (2001-2012 pooled), own calculations. Probit model estimating the probability to be treated.
Treatment definition: Play music at age 17, started at age 8 or before, take music lessons. In addition, the estimation
controls for an indicator whether the individual entered the SOEP after age 5, as well as SOEP sample indicators
(see Appendix A for details). Standard errors in parentheses are clustered at the family level. Significance levels:
+ p < 0.1 ∗ ∗ p < 0.05 ∗ ∗ ∗ p < 0.01
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Figure A.1 – Common support
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text of this study, financial resources of the household play an insignificant role, once

the other characteristics are taken into account. In Table A.8, the marginal effect of

household income is even negative, albeit insignificant.

2. Check common support. Comparing the distribution of the propensity score

between treatment and control group indicates whether we can find comparable

control observations for each treated individual. Figure A.1 provides graphical ev-

idence that this common support assumption holds. The graph shows the number

of observations in the treatment (dark grey) and control group (light grey) along

the distribution of the propensity score. The majority of individuals in the control

group have very low predicted probabilities to be part of the treatment group. Still,

due to the high number of observations in the control group, we observe a sufficient

number of control observations with high propensity scores as well.

3. Radius matching. We construct a control group, which is comparable to the

treatment group by using radius matching with replacement and a caliper of one

percent. This allows us to benefit from the large number of control observations (only

about ten percent of the observations in our sample belong to the treatment group).

For each treated observation, we match all individuals of the control group with the

same propensity score plus or minus one percent. Each of these matched observations

receives a weight of 1 divided by the number of matched control observations for that
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treated individual. Thus, the weights of all control observations, which are matched

to a treated individual, sum to one.

4. Check balancing of covariates. Table A.9 shows the mean differences between

treatment and control groups for each covariate before and after matching. We can

see that after matching there remain virtually no differences between both groups.

Matching thus successfully allowed us to construct a control group, which is compa-

rable to the treatment group in terms of observable characteristics.

5. Calculate outcome difference. The estimation results presented in all outcome

tables of this paper are obtained by calculating the mean outcome difference between

the treatment and matched control group. Algebraically, we estimate:

ˆATT = 1
NT

NT∑
i=1

Tiyi −
1
NC

NC∑
i=1

(1− Ti)ŵiyi (A.1)

where NT and NC are the number of treated and control observations, Ti is the

treatment indicator, and yi the outcome for individual i. Control observations are

weighted with weight ŵi, which is obtained from matching as described above. Stan-

dard errors are clustered at the family level and estimated by bootstrap with 1999

replications.
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Table A.9 – Balancing of covariates after propensity score matching

Before matching After matching

Difference t-value Difference t-value

Motivation to play music
Mother has no degree -0.12*** -6.09 0.01 0.49
Mother has completed only 9 years of school -0.18*** -7.66 0.01 0.42
Mother has vocational degree -0.05** -2.17 0.02 0.52
Mother has university degree 0.35*** 15.35 -0.01 -0.16
Mother has migration background -0.09*** -4.44 -0.01 -0.36
Mother’s age at birth 2.10*** 8.22 -0.16 -0.49
Parents care about school achievement 0.02 0.78 0.01 0.17
Parents do not support learning -0.04+ -1.74 0.00 0.15
Conflict with parents due to school results -0.07*** -2.64 -0.03 -0.84
Parents attend parent-teacher meeting 0.10*** 4.17 0.01 0.29
Parents attend teacher’s consultation hours -0.00 -0.03 0.00 0.07
Parents actively contact school teachers 0.03 1.49 -0.00 -0.16
Parents engage as parent representatives 0.16*** 8.29 -0.01 -0.16
Parents do not engage with the child’s school -0.05*** -3.06 -0.01 -0.54
Conscientiousness (mother) -0.01** -2.17 -0.00 -0.04
Extraversion (mother) 0.00 0.44 -0.01 -0.78
Agreeableness (mother) -0.01 -1.24 -0.00 -0.20
Openness (mother) 0.04*** 4.47 -0.01 -0.51
Neuroticism (mother) -0.01 -0.98 0.00 0.19
Mother never attends cultural events -0.26*** -10.56 0.00 0.13
Mother attends cultural events every month 0.18*** 11.04 0.01 0.32
Mother is never artistically active -0.26*** -10.08 -0.01 -0.18
Mother is artistically active every month 0.19*** 9.19 0.03 0.89
Mother’s appreciation for the arts 0.09*** 7.31 -0.00 -0.13
More than 200 books at home 0.34*** 14.49 -0.00 -0.00
Fewer than 50 books at home -0.22*** -9.96 0.00 0.05

Constraints for playing music
Log monthly net household income 0.32*** 11.95 -0.00 -0.13
Log monthly net household income (squared) 4.99*** 12.18 -0.07 -0.12
Number of siblings in the SOEP 0.01 0.18 0.02 0.22
Child is the firstborn -0.04 -1.36 0.02 0.54
Rooms per person at home 0.17*** 7.35 0.01 0.40
Household lives in a rural area -0.06** -2.46 0.00 0.03

Adolescent’s motivation to continue playing music
Recommendation for upper secondary school 0.40*** 16.27 -0.01 -0.25
Recommendation for lower secondary school -0.12*** -6.43 0.00 0.19
Student attends upper secondary school 0.35*** 14.80 -0.01 -0.24
Girl 0.16*** 6.25 0.01 0.21

Source: SOEP v29 (2001-2012 pooled), own calculations. Differences between adolescents with and without music
training before and after matching. Further variables used for matching, but not displayed in this table are: missing
indicators, birth and region fixed effects, an indicator whether the individual entered the SOEP after age 5, SOEP
sample indicators. Significance levels: + p < 0.1 ∗ ∗ p < 0.05 ∗ ∗ ∗ p < 0.01
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A.3 Further results

Robustness I: Heterogeneous effects

Tables A.11 and A.12 show the heterogeneity of outcome differences between musically

active and inactive adolescents by examining different subgroups. Estimations were sepa-

rately carried out by gender, living area, household income, parental education, cultural

capital as well as the type of secondary school the adolescent attends. All estimations use

the same treatment definition, according to which an adolescent plays music at age 17,

has started no later than age 8 and takes or has taken music lessons outside of school. The

sample size of the treatment and control group for each subgroup is given in Table A.10.

A comparison of the share of musically active individuals in the different subgroups

reveals an expected pattern. Music is more prevalent in families with higher socio-economic

status. The most pronounced differences are observed if we distinguish by the household’s

cultural capital and by the type of secondary school attended by the adolescent. In both

Table A.10 – Sample sizes for heterogeneous results

Sample definition (Column in Table A.11 / A.12) Control
group

Treatment
group

% treated

Full sample from baseline specification 3,524 417 10.6

Subgroups by gender:
Male (1) 1,844 151 7.6
Female (2) 1,680 266 13.7

Subgroups by living area:
Urban area (3) 2,620 333 11.3
Rural area (4) 904 84 8.5

Subgroups by household income:
Household income below median (5) 1,738 114 6.2
Household income above median (6) 1,786 303 14.5

Subgroups by parental education:
Mother without Abitur/university degree (7) 2,068 115 5.3
Mother with Abitur/university degree (8) 1,371 298 17.9

Subgroups by cultural capital:
Fewer than 200 books at home (9) 2,560 162 6.0
More than 200 books at home (10) 964 255 20.9

Subgroup by type of secondary school attended:
Adolescent does not attend upper secondary school (11) 2,534 155 5.8
Adolescent attends upper secondary school (12) 990 262 20.9

Source: SOEP v29 (2001-2012 pooled), own calculations. Number of treatment and control observations for the
subgroup estimations presented in Tables A.11 and A.12. Sample sizes are given for the full sample with which the
propensity score is estimated. Sample sizes for the three outcome groups (general, cognitive skills, Big Five) can be
provided by the authors on request.
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cases, 21 percent of the more advantaged group play and learn a musical instrument and

have done so since age eight or earlier. Only 6 percent of the adolescents from vocational

school tracks and with fewer books at home are engaged with music. Stark differences

in attendance at extracurricular music lessons can also be observed if we distinguish by

parental education and income. 15 to 18 percent of the children from richer and more

educated parents play music according to our treatment definition. Only around 5 percent

of those from less highly educated and poorer families do so. Unsurprisingly, girls are more

likely to play music than boys (14 versus 8 percent). Probably related to opportunities in

the neighborhood of the household, adolescents in urban areas are more likely to engage

with music than those living in rural areas (11 versus 9 percent).

Heterogeneities in outcome differences between musically active and inactive adolescents

can be summarized as follows. The association between musical activities and better school

grades is considerably stronger among adolescents from less educated family backgrounds.

Coefficients are higher in the subgroups with less highly educated parents, with fewer books

at home and attending medium or lower secondary school. On average, school grades

among the musically active in these groups are one fifth of a standard deviation above

those of their musically inactive peers. Among adolescents from more highly educated

backgrounds, these differences are at most half as large and insignificant. Surprisingly, the

distinction by household income provides conflicting results. Outcome differences with

respect to school grades between those who play music and those who do not can only

be observed among those with greater household income. In addition, musically active

adolescents who attend upper secondary school have better cognitive skills than their

non-musical peers, a difference which amounts to one fifth of a standard deviation.

If we distinguish by gender and living area (rural or urban), we observe almost no

heterogeneities. However, outcome differences in conscientiousness are larger for girls and

in urban areas. Furthermore, musically active boys, as well as adolescents from families

with few books at home, have a higher perception of control than their peers. Other

than that, only small and insignificant heterogeneities can be observed with respect to

personality in all subgroups. Insignificant coefficients, which are due to the small number of

treated individuals in some of the subgroups, make more detailed comparisons impossible.
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Table A.11 – Outcome differences between adolescents with and without music training (heterogeneous effects, part 1 of 2)

Gender Living area Household income
male female not rural rural <median >median
(1) (2) (3) (4) (5) (6)

Cognitive skills (in std. dev.)
Average cognitive skills 0.02 (0.16) 0.05 (0.11) 0.09 (0.09) 0.11 (0.25) -0.07 (0.19) 0.10 (0.10)
Analogies 0.07 (0.16) 0.14 (0.12) 0.13 (0.10) 0.24 (0.31) 0.10 (0.21) 0.07 (0.11)
Figures 0.09 (0.17) 0.03 (0.11) 0.11 (0.10) 0.03 (0.31) 0.04 (0.21) 0.11 (0.11)
Maths operators -0.08 (0.15) -0.04 (0.12) 0.01 (0.10) 0.00 (0.29) -0.23 (0.19) 0.06 (0.10)

School grades1 (in std. dev.)
Average school grade -0.15 (0.13) -0.17** (0.09) -0.17** (0.07) -0.15 (0.25) 0.01 (0.17) -0.20** (0.08)
German grade -0.18 (0.13) -0.15+ (0.08) -0.15** (0.07) -0.11 (0.24) -0.08 (0.17) -0.16+ (0.08)
Foreign language grade -0.12 (0.14) -0.12 (0.09) -0.14+ (0.07) -0.17 (0.26) 0.07 (0.17) -0.20** (0.08)
Mathematics grade -0.06 (0.13) -0.12 (0.10) -0.11 (0.08) -0.08 (0.26) 0.02 (0.17) -0.11 (0.09)

Personality (in std. dev.)
Conscientiousness 0.17 (0.16) 0.29** (0.14) 0.24** (0.11) 0.14 (0.34) 0.36 (0.23) 0.16 (0.12)
Openness 0.45*** (0.17) 0.11 (0.13) 0.19+ (0.11) 0.42 (0.34) 0.33+ (0.20) 0.22+ (0.12)
Agreeableness 0.15 (0.17) 0.09 (0.13) 0.07 (0.10) 0.22 (0.34) 0.31 (0.21) 0.05 (0.11)
Extraversion -0.04 (0.17) -0.07 (0.13) -0.04 (0.10) -0.12 (0.34) -0.12 (0.23) 0.02 (0.11)
Neuroticism 0.01 (0.16) 0.07 (0.13) -0.01 (0.11) 0.22 (0.34) 0.17 (0.23) -0.01 (0.12)
Perceived control 0.18 (0.12) -0.07 (0.09) 0.01 (0.07) -0.09 (0.25) 0.09 (0.16) 0.02 (0.08)

Time use (in %)
Watch TV daily -8.73 (6.39) -9.41** (4.74) -9.38** (3.85) -24.71** (11.49) -16.02+ (8.23) -9.38** (4.33)
Read books daily 3.36 (6.30) 7.52 (4.77) 10.87*** (3.95) 5.61 (12.21) 4.07 (8.08) 6.31 (4.42)

Ambition (in %)
Aim Abitur 1.63 (4.44) 4.38 (3.08) 3.55 (2.32) 3.99 (10.35) 8.99 (7.63) 2.64 (2.72)
Aim university 11.21** (5.37) 7.12+ (4.19) 11.24*** (3.36) 4.72 (12.06) 14.72+ (8.27) 6.61+ (3.65)
Job success likely 1.81 (2.20) 0.69 (1.53) -0.54 (1.29) 6.17 (3.79) 4.81+ (2.87) -0.74 (1.47)
Desired profession likely 3.41 (2.46) 0.94 (1.78) 0.12 (1.44) 7.30 (4.64) 6.96** (3.27) 0.00 (1.69)

1 Note that in Germany, better performance is rewarded with a lower school grade.
Source: SOEP v29 (2001-2012), own calculations. The table shows the effects of music for different subgroups of the population. (1) Boys. (2) Girls. (3) Not living in rural
areas. (4) Living in rural areas. (5) Household income below median. (6) Household income above median. Propensity score matching is used to account for control variables
(radius matching with caliper 0.01). Standard errors in parentheses are clustered at the household level and estimated by bootstrap (1999 replications). Significance levels:
+ p < 0.1 ∗ ∗ p < 0.05 ∗ ∗ ∗ p < 0.01
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2 Table A.12 – Outcome differences between adolescents with and without music training (heterogeneous effects, part 2 of 2)

Parents’ education Cultural capital Secondary school
low high low high lower upper
(7) (8) (9) (10) (11) (12)

Cognitive skills (in std. dev.)
Average cognitive skills 0.08 (0.16) 0.09 (0.10) 0.06 (0.13) 0.05 (0.12) 0.14 (0.12) 0.22+ (0.11)
Analogies 0.14 (0.18) 0.12 (0.11) 0.17 (0.14) -0.01 (0.13) 0.23 (0.14) 0.21+ (0.12)
Figures 0.05 (0.17) 0.07 (0.11) 0.14 (0.14) 0.08 (0.13) 0.15 (0.14) 0.21+ (0.12)
Maths operators 0.01 (0.17) 0.03 (0.10) -0.12 (0.13) 0.04 (0.13) -0.00 (0.14) 0.11 (0.12)

School grades1 (in std. dev.)
Average school grade -0.21 (0.14) -0.12 (0.08) -0.23** (0.11) -0.03 (0.10) -0.23+ (0.12) -0.08 (0.09)
German grade -0.18 (0.14) -0.13 (0.08) -0.14 (0.11) -0.11 (0.10) -0.31** (0.12) -0.04 (0.09)
Foreign language grade -0.09 (0.15) -0.10 (0.08) -0.09 (0.11) -0.05 (0.10) -0.13 (0.12) -0.08 (0.09)
Mathematics grade -0.19 (0.15) -0.06 (0.09) -0.28** (0.13) 0.08 (0.10) -0.11 (0.12) -0.05 (0.10)

Personality (in std. dev.)
Conscientiousness 0.25 (0.19) 0.17 (0.13) 0.23 (0.14) 0.13 (0.15) 0.20 (0.14) 0.16 (0.15)
Openness 0.35+ (0.18) 0.22+ (0.12) 0.43*** (0.16) 0.12 (0.15) 0.29+ (0.15) 0.21 (0.13)
Agreeableness 0.16 (0.17) 0.10 (0.12) 0.23 (0.15) 0.09 (0.14) 0.16 (0.16) 0.07 (0.13)
Extraversion 0.07 (0.18) 0.01 (0.12) -0.04 (0.15) 0.00 (0.14) -0.07 (0.17) 0.04 (0.12)
Neuroticism -0.13 (0.20) 0.08 (0.12) 0.02 (0.16) -0.00 (0.14) 0.12 (0.16) -0.00 (0.14)
Perceived control 0.15 (0.14) -0.01 (0.08) 0.27** (0.11) -0.10 (0.09) -0.00 (0.11) 0.06 (0.09)

Time use (in %)
Watch TV daily -7.14 (6.55) -12.17*** (4.38) -12.99** (5.37) -10.13** (5.12) -14.38** (5.62) -9.55** (4.75)
Read books daily 3.81 (7.05) 7.67+ (4.66) 14.14*** (5.44) 1.11 (5.37) 9.12 (5.65) 4.50 (4.85)

Ambition (in %)
Aim Abitur 4.60 (6.33) 3.47 (2.79) 6.04 (4.65) 2.90 (3.32) 6.79 (5.68) 1.99 (2.29)
Aim university 7.43 (6.76) 8.57** (3.95) 8.81 (5.49) 7.55 (4.59) 6.84 (5.84) 6.80+ (4.02)
Job success likely 1.51 (2.45) 0.64 (1.53) 3.70+ (2.06) -0.06 (1.70) 0.74 (2.14) 1.13 (1.62)
Desired profession likely 5.47+ (2.95) 0.76 (1.73) 5.49** (2.24) -0.79 (2.06) 1.80 (2.32) 1.51 (1.87)

1 Note that in Germany, better performance is rewarded with a lower school grade.
Source: SOEP v29 (2001-2012), own calculations. The table shows the effects of music for different subgroups of the population. (7) Mother does not have upper secondary
school or university degree. (8) Mother has upper secondary school or university degree. (9) Fewer than 200 books at home. (10) More than 200 books at home. (11)
Adolescent attends lower or medium secondary school. (12) Adolescent attends upper secondary school (Gymnasium). Propensity score matching is used to account for control
variables (radius matching with caliper 0.01). Standard errors in parentheses are clustered at the household level and estimated by bootstrap (1999 replications). Significance
levels: + p < 0.1 ∗ ∗ p < 0.05 ∗ ∗ ∗ p < 0.01
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Robustness II: Varying treatment definitions

Table A.14 shows outcome differences between musically active and inactive adolescents for

different treatment definitions. The sample sizes for each treatment and control group are

given in Table A.13. All alternative definitions are variants of the one used in the baseline

specification of this paper, according to which an individual plays a musical instrument

at age 17, has started to do so at age 8 or before and has taken music lessons outside

of school. In columns (1) to (3) of Table A.14, one or both of the latter two restrictions

are left out progressively. Column (4) examines adolescents who play music and take

music lessons, but have only started to play at age 9 or after. This allows distinguishing

whether the focus on playing music in childhood drives our results. The sample size is

smaller in column (4), given that adolescents who started to play music before age 9 were

dropped. Finally, we extend the main definition by additionally requiring individuals to

play classical music (column 5) or to play music at least on a weekly basis (column 6). For

the last two definitions, the sample size is slightly smaller as well, due to missing answers

on the variables required to define them.

Table A.13 – Sample sizes for treatment definitions

Control Treatment %
Treatment definition (Column in Table A.14) group group treated

Main definition:
Play music at age 17, started at age 8 or before, take music lessons

3,524 417 10.6

Main definition without music lessons (1):
Play music at 17, started at age 8 or before

3,476 465 11.8

Main definition without age restriction (2):
Play music at age 17, take music lessons

3,232 709 18.0

Main definition without age restriction and lessons (3):
Play music at age 17

2,978 963 24.4

Main definition with different age restriction (4):
Play music at 17, started at age 9 or later, take music lessons

3,267 257 7.3

Main definition, classical music only (5):
Music at 17, started at 8 or before, have lessons, play classical
music

3,649 154 4.0

Main definition, play at least weekly (6):
Music at 17, started at 8 or before, have lessons, play weekly

3,528 360 9.3

Source: SOEP v29 (2001-2012 pooled), own calculations. Number of treatment and control observations for the
treatment definitions presented in Table A.14. Sample sizes are given for the full sample with which the propensity
score is estimated. Sample sizes for the three outcome groups (general, cognitive skills, Big Five) can be provided
by the authors on request.
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Comparing the results obtained from various treatment definitions reveals the following

pattern. First, if we drop the requirement that the individual takes music lessons outside

of school (columns 1 and 3), all effects on school grades become much smaller. This could

either be due to the fact that music lessons are somewhat similar to school lessons, which

explains the positive effect on the latter. Alternatively, adolescents with better school

grades prior to playing music might be more inclined to take lessons rather than only

playing music for themselves.

Second, if we drop the age restriction or look at adolescents who started to play music

rather late (columns 2, 3 and 4), the effect on conscientiousness vanishes. Such a result

supports the explanation that long-term exposure to music fosters non-cognitive skills such

as conscientiousness. However, it contradicts the competing hypothesis that individuals

who start to play music in their adolescence are those who are particularly conscientious.

Third, if we consider adolescents who started to play music later than age 8 (column 4),

all effects are much smaller. This is not astonishing if we believe that the duration of

exposure to music plays a role.

Fourth, in addition to outcome differences which we find for all treatment definitions,

adolescents who play and learn classical music (column 5) score much better in the cogni-

tive skills test. On average, they score one fifth of a standard deviation above those who

play other types of music or do not play music at all. This confirms previous findings,

according to which music improves cognitive skills (Schellenberg, 2004). It also raises the

question whether only classical music affects intelligence or whether the more intelligent

individuals play classical rather than other types of music.

Finally, the only effect which is stable both in significance and magnitude throughout all

treatment definitions is the aim to attend university. This is not surprising if we consider

that this outcome variable is only the affirmation of an intention, expressed at age 17.

Current exposure to music is likely to be more relevant than past exposure in determining

this intention. However, all treatment definitions involve being active in music at age 17.
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Table A.14 – Outcome differences between adolescents with and without music training (different treatment definitions)

≤ age 8 & 17 age 17 age 17 > age 8 & 17 ≤ age 8 & 17 ≤ age 8 & 17
lessons lessons lessons lessons

classical weekly
(1) (2) (3) (4) (5) (6)

Cognitive skills (in std. dev.)
Average cognitive skills 0.06 (0.07) 0.05 (0.06) 0.00 (0.06) 0.05 (0.09) 0.22 (0.14) 0.04 (0.08)
Analogies 0.11 (0.08) 0.09 (0.07) 0.06 (0.06) 0.07 (0.10) 0.21 (0.15) 0.08 (0.09)
Figures 0.09 (0.08) 0.10 (0.07) 0.09 (0.06) 0.12 (0.10) 0.21 (0.15) 0.12 (0.09)
Maths operators -0.03 (0.08) -0.05 (0.07) -0.11+ (0.06) -0.04 (0.10) 0.12 (0.15) -0.07 (0.09)

School grades1 (in std. dev.)
Average school grade -0.13** (0.06) -0.18*** (0.05) -0.13*** (0.04) -0.12 (0.08) -0.21+ (0.12) -0.11+ (0.07)
German grade -0.13** (0.06) -0.16*** (0.05) -0.14*** (0.05) -0.14+ (0.08) -0.16 (0.11) -0.12+ (0.07)
Foreign language grade -0.12+ (0.06) -0.06 (0.05) -0.06 (0.05) 0.02 (0.08) -0.17 (0.11) -0.11 (0.07)
Mathematics grade -0.06 (0.06) -0.17*** (0.06) -0.10** (0.05) -0.16+ (0.08) -0.14 (0.13) -0.05 (0.07)

Personality (in std. dev.)
Conscientiousness 0.20** (0.09) 0.14+ (0.08) 0.08 (0.07) 0.06 (0.11) 0.16 (0.16) 0.23** (0.09)
Openness 0.29*** (0.09) 0.33*** (0.08) 0.32*** (0.07) 0.34*** (0.11) 0.10 (0.18) 0.31*** (0.10)
Agreeableness 0.12 (0.08) 0.14+ (0.07) 0.14** (0.07) 0.17 (0.11) -0.06 (0.16) 0.11 (0.09)
Extraversion -0.08 (0.09) 0.02 (0.08) 0.04 (0.07) 0.08 (0.11) -0.13 (0.16) -0.04 (0.09)
Neuroticism 0.12 (0.09) 0.06 (0.07) 0.08 (0.07) 0.05 (0.11) 0.02 (0.18) 0.02 (0.09)
Perceived control -0.00 (0.06) 0.04 (0.05) 0.04 (0.04) 0.05 (0.08) -0.02 (0.11) 0.07 (0.06)

Time use (in %)
Watch TV daily -10.08*** (3.02) -7.64*** (2.63) -5.04** (2.18) -2.67 (3.51) -11.40** (5.67) -12.48*** (3.57)
Read books daily 5.69+ (3.20) 6.02** (2.78) 7.67*** (2.31) 5.73 (3.71) 9.00 (6.08) 7.72** (3.68)

Ambition (in %)
Aim Abitur 3.61+ (2.14) 6.08*** (1.84) 4.87*** (1.68) 7.26** (3.02) 1.81 (3.59) 4.36+ (2.23)
Aim university 8.10*** (2.73) 9.49*** (2.36) 9.61*** (2.11) 8.79** (3.66) 9.87** (4.89) 7.96** (3.10)
Job success likely 0.35 (1.04) 0.49 (0.94) -0.26 (0.83) 0.41 (1.50) -1.54 (2.09) 1.14 (1.15)
Desired profession likely 1.37 (1.17) 1.65 (1.05) 0.61 (0.95) 2.54 (1.64) -0.36 (2.34) 2.32+ (1.34)

1 Note that in Germany, better performance is rewarded with a lower school grade.
Source: SOEP v29 (2001-2012), own calculations. The table shows the effects of music for different treatment definitions. (1) Play music at 17, started at age 8 or before. (2)
Play music at age 17, take music lessons. (3) Play music at age 17. (4) Play music at 17, started at age 9 or later, take music lessons. (5) Music at 17, started at 8 or before,
have lessons, play classical music. (6) Music at 17, started at 8 or before, have lessons, play weekly. See Table A.13 for the number of treated and control observations of each
treatment definition. Propensity score matching is used to account for control variables (radius matching with caliper 0.01). Standard errors in parentheses are clustered at
the household level and estimated by bootstrap (1999 replications). Significance levels: + p < 0.1 ∗ ∗ p < 0.05 ∗ ∗ ∗ p < 0.01
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Robustness III: Varying specifications and subsamples

In order to further examine the robustness of our estimations, we carry out a variety of

robustness checks, the results of which are presented in Tables A.16 and A.17. Due to

variations in sample composition and treatment definitions, sample sizes are not necessarily

comparable between all robustness estimations. Therefore, Table A.15 presents the sample

sizes of treatment and control group for each robustness specification.

Table A.15 – Sample sizes for robustness checks

Estimation details Control Treatment % Treatment
(Column in Table A.16 and A.17) group group treated definition

OLS estimation (1) 3,524 417 10.6 Main

Propensity score matching: radius matching (2),
caliper 0.02 instead of 0.01 in main specification

3,524 417 10.6 Main

Propensity score matching: Kernel matching (3),
Epanechnikov kernel

3,524 417 10.6 Main

Subsample: complete information all outcomes (4),
one sample for all outcomes

1,074 165 13.3 Main

Subsample: complete information all covariates (5),
no missing indicators

2,607 327 11.1 Main

Subsample: individuals in sample before treatment
started (6),
other treated individuals dropped

3,524 171 4.6 Main

Subsample: Individuals in sample at age five (7),
when covariates were measured

1,345 151 10.1 Main

Controls: add number of siblings X household in-
come and firstborn X household income (8),
keep original control variables

3,524 417 10.6 Play music

Controls: take father’s characteristics instead of
mother’s (use mother’s if father’s not available) (9),
replace original control variables

3,524 417 10.6 Play music

Treatment: play music at age 17 (10),
original treatment group dropped

2,978 546 15.5 Play music

Treatment: play music at least sometimes (11),
original treatment group dropped

2,067 1,405 40.5 Some
music

Treatment: music age 12, gave up before 17 (12),
subsample with complete music history

223 55 19.8 Give up

Source: SOEP v29 (2001-2012 pooled), own calculations. Number of treatment and control observations for the
robustness checks presented in Tables A.16 and A.17. Treatment definitions (right column): Main definition: Play
music at age 17, started at age 8 or before, take music lessons. Play music: Answer yes to the question Do you play
a musical instrument or pursue singing seriously? Some music: Answer daily, weekly, monthly or less often (but
not never!) to the question assessing the frequency of playing music. Give up: Play music at age 12, but give up
before age 17. Sample sizes are given for the full sample with which the propensity score is estimated. Sample sizes
for the three outcome groups (general, cognitive skills, Big Five) can be provided by the authors on request.
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The pattern of sample sizes is as expected – approximately ten percent of the individuals

are treated, if we consider the treatment definition used in the main specification of this

paper. Unsurprisingly, if we drop parts of the treatment group, the share of treated indi-

viduals is lower (as in specification 6, where we drop treated individuals who entered our

sample after starting to play music). A broader treatment definition (as in specifications

10 and 11, where we consider as treated those who had some contact with music) leads

to a larger share of treated individuals. In specification (4), we restrict our estimations

to those individuals for whom we have valid information on all outcome variables (rather

than examining the results by group of outcomes). Here, the share of treated individu-

als is slightly higher, which might be due to non-random non-response in the outcomes.

However, an estimation of the effect of music on a variable coded to “1” if at least one

outcome is missing (and “0” if we have complete information about all outcomes for an

individual) shows no significant coefficient. Thus, we have no evidence that playing music

is correlated with missing outcome information.

Specifications (1) to (7) confirm the robustness of this paper’s main results by applying

different estimation methods and sample restrictions. Varying the estimation method by

using ordinary least squares (OLS), by doubling the caliper for radius matching as well as

by applying kernel rather than radius matching provides us with exactly the same results as

found in the baseline specification (columns 1 to 3). Changing the sample we study yields

similar results as well, with some outcomes being insignificantly different. Column (4)

restricts the sample to observations for which we observe all outcome variables. Doing

so considerably reduces the sample size, which is the reason why we created groups of

outcome variables in the main specification. Column (5) restricts the sample to individuals

for whom we observe all covariates, rather than recoding missing covariates and adding a

missing indicator, as we do in the main specification. In column (6), we check whether

our results are robust to the fact, that covariates were measured after the start of music

classes for some individuals. We restrict the treatment group to those who we observe

in the sample before they start to engage with music. This restriction does not alter our

results, despite a small and negative effect for cognitive skills. Similarly, in column (7), we

restrict the sample to those for whom we can measure the covariates at age 5. Measuring all

covariates at the same age provides us with a more homogeneous and therefore comparable
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sample. Still, the results do not change, despite small negative effects in the test of

mathematics operators.

Specifications (8) and (9) modify the control variables used in the estimations. In

column (8), we maintain all covariates of the main specification, but additionally control for

two interaction terms. Given that household income might influence music participation

differently, depending on the number of siblings in the household, we control for a variable

interacting the number of siblings with log monthly net household income. Moreover, we

interact this income with an indicator of whether the individual is the firstborn child of

his parents. In column (9), we construct our control variables with information on the

father rather than on the mother, as in our main specification. Our results are robust to

these modifications.

Specifications (10) to (12) address the issue of partly treated individuals in the control

group. Due to our treatment definition, some individuals in the control group played music

as well, but less intensely. This is true for those who play music at age 17, but started

later than age 8 (our main treatment definition considers adolescents who started at age

8 or before). Partly treated are also those who play music, but did not receive music

lessons outside of school. Finally, some adolescents state that they do not “play a musical

instrument or pursue singing seriously” (question 16 of the SOEP Youth Questionnaire),

but still indicate that they play music daily, weekly, monthly or less often, but not never

(question 15 of the SOEP Youth Questionnaire).

Columns (10) and (11) of Table A.17 estimate the effect of music for these partly treated

adolescents. In both columns, those who were treated according to our main specification

(play music at age 17, have started at age 8 or before, have music lessons outside of school)

are dropped. The respective group is compared to those who do not engage with music,

examining how being partly treated is associated with cognitive and non-cognitive skills.

Outcome differences of the opposite direction, compared to our main specification would

indicate that partly treated individuals respond to music negatively. In this case, we which

would overestimate the true effects of music, because we would add the positive effect of

playing music according to our main definition to the negative effect of playing music less

intensely, rather than subtracting these from each other. Columns (10) and (11) show

that adolescents who play music at age 17, but have done so less intensely score either

weekly better or similar to those who do not play music at 17.
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Amajor shortcoming of our data is related to the fact that we cannot observe adolescents

who played music when they were young, but gave up before age 17. These individuals are

part of our control group, because the SOEP Youth Questionnaire does not ask them about

past musical activities. Those who answer “No” to question 16 “Do you play a musical

instrument or pursue singing seriously” skip the following four questions on the details of

involvement with music. Around 60 percent of all musically active children give up in their

early teenage years. The three most important reasons are a lack of motivation, critical

life events, and dissatisfaction with the teacher (Switlick and Bullerjahn, 1999). Hence,

ending music training is possibly related to weaker school performance. We can test this

hypothesis using the SOEP household questionnaire, which has been asking parents about

their child’s leisure time activities on a biannual basis since 2006. As the interview year

depends on birth year, this allows us to construct a random subsample of 328 individuals,

for whom we observe the complete history of musical activities since age 12. In this

subsample, we compare outcome differences between those who never played a musical

instrument after age 12 to those who played a musical instrument at age 12 and gave

up before age 17. Similar to all other estimations, we apply propensity score matching

to account for observable family background characteristics. However, due to the small

sample size, we had to omit some covariates in order to avoid collinearity. Moreover, the

sample size is too small to estimate standard errors by bootstrap. We present standard

errors which do not take into account that the propensity score was estimated.

The effects of music for this subsample are presented in column (12) of Table A.17.

Due to the small sample size, none of the outcome differences are significant. Still we

see that the direction of the effect points in the same direction for most outcomes, even

though magnitudes are greatly reduced. However, individuals who gave up music seem

to have school grades below those who were never involved with music. Our main results

might therefore overestimate the true effect of music on school grades, given that some of

the partly treated individuals might actually suffer from music practice. However, this is

compensated by the fact that other partly treated adolescents weakly benefit from music,

as described above.
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2 Table A.16 – Outcome differences between adolescents with and without music training (Robustness checks, part 1 of 2)

OLS Caliper Kernel No missing No missing In sample
matching matching outcomes covariates before
(r = 0.02) treatment

(1) (2) (3) (4) (5) (6)

Cognitive skills (in std. dev.)
Average cognitive skills 0.08 (0.06) 0.07 (0.07) 0.08 (0.07) 0.14 (0.10) 0.03 (0.09) -0.11 (0.11)
Analogies 0.14** (0.07) 0.14+ (0.08) 0.14+ (0.08) 0.17 (0.11) 0.06 (0.09) -0.01 (0.13)
Figures 0.07 (0.07) 0.09 (0.08) 0.10 (0.08) 0.15 (0.11) 0.10 (0.09) -0.08 (0.13)
Maths operators 0.00 (0.07) -0.04 (0.08) -0.01 (0.08) 0.03 (0.10) -0.06 (0.09) -0.14 (0.12)

School grades1 (in std. dev.)
Average school grade -0.15*** (0.05) -0.16*** (0.06) -0.16*** (0.06) -0.19+ (0.11) -0.09 (0.07) -0.21** (0.11)
German grade -0.14*** (0.05) -0.15** (0.06) -0.15*** (0.06) -0.23** (0.11) -0.09 (0.07) -0.20+ (0.11)
Foreign language grade -0.09+ (0.05) -0.10+ (0.06) -0.12** (0.06) -0.11 (0.11) -0.09 (0.07) -0.17 (0.11)
Mathematics grade -0.11** (0.06) -0.12+ (0.06) -0.10+ (0.06) -0.11 (0.12) -0.03 (0.08) -0.13 (0.11)

Personality (in std. dev.)
Conscientiousness 0.25*** (0.07) 0.21** (0.09) 0.20** (0.09) 0.16 (0.12) 0.22** (0.10) 0.29** (0.13)
Openness 0.27*** (0.07) 0.27*** (0.09) 0.26*** (0.09) 0.30** (0.12) 0.23** (0.10) 0.26** (0.13)
Agreeableness 0.13+ (0.07) 0.14+ (0.08) 0.11 (0.08) 0.05 (0.12) 0.09 (0.10) 0.11 (0.14)
Extraversion -0.03 (0.07) -0.01 (0.09) -0.00 (0.08) -0.08 (0.13) -0.00 (0.10) -0.11 (0.15)
Neuroticism 0.06 (0.07) 0.06 (0.09) 0.04 (0.09) 0.02 (0.13) 0.04 (0.10) 0.04 (0.15)
Perceived control 0.04 (0.05) 0.04 (0.06) 0.04 (0.06) 0.15 (0.11) -0.00 (0.07) 0.08 (0.10)

Time use (in %)
Watch TV daily -11.77*** (2.83) -10.83*** (3.28) -11.14*** (3.14) -7.34 (6.10) -12.39*** (3.78) -9.81+ (5.52)
Read books daily 7.04** (2.86) 5.23 (3.35) 6.18+ (3.21) 9.58 (6.21) 2.69 (3.82) 4.96 (5.67)

Ambition (in %)
Aim Abitur 3.83+ (1.99) 4.09** (1.97) 5.10** (1.98) 4.26 (4.29) 4.88** (2.44) 4.78 (4.35)
Aim university 9.78*** (2.44) 8.44*** (2.81) 9.48*** (2.75) 12.76** (5.39) 11.38*** (3.21) 10.06+ (5.24)
Job success likely 1.13 (0.99) 1.03 (1.09) 1.01 (1.05) 0.32 (2.10) 1.00 (1.31) 0.55 (1.80)
Desired profession likely 1.58 (1.12) 1.88 (1.22) 1.85 (1.18) 2.01 (2.28) 1.87 (1.53) 1.77 (1.95)

1 Note that in Germany, better performance is rewarded with a lower school grade.
Source: SOEP v29 (2001-2012), own calculations. The table shows the effects of music with different estimation methods, sample restrictions and specifications. (1) OLS
estimation. (2) PSM: radius matching with caliper 0.02. (3) PSM: Kernel matching. (4) Complete info outcomes. (5) Complete info covariates. (6) In sample before treatment
starts. See Table A.15 for the number of treated and control observations of each treatment definition. Propensity score matching is used to account for control variables
(radius matching with caliper 0.01). Standard errors in parentheses are clustered at the household level and estimated by bootstrap (1999 replications). Significance levels:
+ p < 0.1 ∗ ∗ p < 0.05 ∗ ∗ ∗ p < 0.01
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Table A.17 – Outcome differences between adolescents with and without music training (Robustness checks, part 2 of 2)

In sample Interactions Father’s Music, but Some music Give up
at age 5 sibl. x HHinc characteristics not treated (not never) before age 17

(7) (8) (9) (10) (11) (12)

Cognitive skills (in std. dev.)
Average cognitive skills -0.15 (0.13) 0.08 (0.08) 0.08 (0.08) 0.02 (0.06) -0.03 (0.06) 0.04 (0.27)
Analogies 0.07 (0.15) 0.13 (0.08) 0.12 (0.08) 0.06 (0.07) -0.01 (0.06) 0.01 (0.26)
Figures -0.12 (0.14) 0.08 (0.08) 0.11 (0.08) 0.12+ (0.07) 0.02 (0.06) 0.08 (0.27)
Maths operators -0.25+ (0.15) -0.01 (0.08) -0.02 (0.08) -0.09 (0.07) -0.06 (0.06) 0.01 (0.26)

School grades1 (in std. dev.)
Average school grade -0.24+ (0.13) -0.16*** (0.06) -0.18*** (0.06) -0.06 (0.05) -0.08+ (0.04) 0.20 (0.26)
German grade -0.22+ (0.12) -0.14** (0.06) -0.18*** (0.06) -0.08 (0.06) -0.13*** (0.04) -0.12 (0.26)
Foreign language grade -0.17 (0.12) -0.12+ (0.06) -0.13** (0.06) -0.01 (0.05) -0.02 (0.04) 0.31 (0.25)
Mathematics grade -0.16 (0.13) -0.11+ (0.07) -0.12+ (0.07) -0.04 (0.06) -0.03 (0.04) 0.20 (0.24)

Personality (in std. dev.)
Conscientiousness 0.27+ (0.15) 0.21** (0.09) 0.23** (0.09) -0.01 (0.08) 0.12+ (0.06) 0.10 (0.20)
Openness 0.25+ (0.15) 0.25*** (0.09) 0.28*** (0.09) 0.39*** (0.08) 0.34*** (0.06) 0.07 (0.26)
Agreeableness 0.26+ (0.15) 0.12 (0.09) 0.08 (0.08) 0.16** (0.08) -0.06 (0.06) 0.10 (0.20)
Extraversion -0.15 (0.15) -0.01 (0.09) -0.05 (0.09) 0.12 (0.08) 0.17*** (0.06) 0.28 (0.23)
Neuroticism 0.06 (0.16) 0.06 (0.09) -0.03 (0.09) 0.06 (0.08) 0.03 (0.06) 0.31 (0.22)
Perceived control 0.11 (0.11) 0.03 (0.06 ) 0.04 (0.06) 0.01 (0.05) 0.00 (0.04) -0.05 (0.22)

Time use (in %)
Watch TV daily -10.06+ (5.87) -10.64*** (3.42) -11.01*** (3.35) -2.68 (2.43) -3.08+ (1.81) -6.31 (11.26)
Read books daily 5.66 (6.34) 6.64+ (3.42) 7.04** (3.46) 9.68*** (2.57) 0.63 (1.91) -16.54+ (9.26)

Ambition (in %)
Aim Abitur 7.19 (5.17) 3.91+ (2.17) 4.77** (2.15) 5.42** (2.16) 2.80 (1.75) 4.30 (12.74)
Aim university 8.32 (6.30) 8.69*** (2.94) 9.27*** (2.84) 8.74*** (2.39) 3.07+ (1.84) 3.00 (12.74)
Job success likely 1.56 (2.06) 1.32 (1.12) 0.94 (1.14) -0.49 (1.07) 1.32+ (0.77) 5.56 (4.14)
Desired profession likely 3.56 (2.36) 2.16+ (1.27) 2.01 (1.29) 0.69 (1.17) 2.28*** (0.89) 2.47 (4.44)

1 Note that in Germany, better performance is rewarded with a lower school grade.
Source: SOEP v29 (2001-2012), own calculations. The table shows the effects of music with different estimation methods, sample restrictions and specifications. (7) In sample
at age 5. (8) Controls: add interactions nb of siblings and firstborn with HH income. (9) Controls: father’s instead of mother’s characteristics. (10) Treatment: music, but not
original treatment (which is dropped). (11) Treatment: some music (original treatment dropped). (12) Treatment: give up music before 17 (subsample). See Table A.15 for the
number of treated and control observations of each treatment definition. Propensity score matching is used to account for control variables (radius matching with caliper 0.01).
Standard errors in parentheses are clustered at the household level and estimated by bootstrap (1999 replications). Significance levels: + p < 0.1 ∗ ∗ p < 0.05 ∗ ∗ ∗ p < 0.01





Appendix to “Mozart or Pelé? The effect of

teenagers’ participation in music and sports”

B.1 Data

Activity definitions and selection of sample

Table B.1 – Definitions of musical and athletic activities

Activity Definition

Music - Play music at age 16 or 17 (answer “yes” to Question 16 of youth questionnaire)
- Have started to play music at age 14 or earlier
(answer “14” or less to Question 19 of youth questionnaire)

Sports
(competitively and
non-competitively)

- Play sports at age 16 or 17 (answer “yes” to Question 21 of youth questionnaire)
- Have started to play sports at age 14 or earlier
(answer “14” or less to Question 24 of youth questionnaire)

Sports
(only competitively)

- Play sports at age 16 or 17 (answer “yes” to Question 21 of youth questionnaire)
- Have started to play sports at age 14 or earlier
(answer “14” or less to Question 24 of youth questionnaire)
- Regularly take part in sports competitions
(answer “yes” to Question 25 of youth questionnaire)

Note: SOEP v29, 2001-2012. Detailed questions of youth questionnaire are described in Table 3.1. The question
numbers used here refer to that table.
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Table B.2 – Sample selection

Step Remaining
# of
observa-
tions

Pooled data of all individuals who have answered the SOEP youth questionnaire when
they were 17 (complete youth data contains survey years 2000 to 2012)

4,190

Drop survey year 2000 (music-related questions were not asked) 3,958

Drop individuals with missing information on music or sports participation (missing an-
swers to questions 16, 19, 21, 24 and 25, see Table 3.1)

3,835

Missing information on the outcomes

Sample with no missing information on cognitive skills: Cognitive skills were measured
since 2006, however, some individuals from survey years 2004 and 2005 were also given the
opportunity to take the test. Moreover, the test can only be administered among survey
participants with a personal interview (test is not possible for adolescents who answered the
questionnaire alone for themselves on paper or on a computer). Therefore, for estimations
using cognitive skills as outcome measures, the following individuals are dropped:

1,806

- survey years 2001 to 2003
- individuals who did not have the opportunity to take the test (telephone interview or
self-administered interview)
- individuals who refused to take the test

Sample with no missing information on outcomes only measured since 2006: Big Five
personality traits, risk aversion, trust and time preferences were only measured since 2006.
Therefore, in all estimations using these variables as outcomes, the following individuals
were dropped:

1,742

- individuals who answered youth questionnaire between 2001 and 2005
- individuals who refused to provide answers to the questions

Sample with no missings on health measures at age 18. Individuals were dropped who were
no longer part of the SOEP at age 18 or who refused to provide an answer on any of the
outcomes.

2,166

Sample with no missings on standard outcome measures. For all other outcomes (school
type attended, class repeated, school grades, opinions about means of success and perceived
control), individuals were dropped, who did not provide an answer on at least one of the
outcomes.

3,345
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Descriptive statistics

Table B.3 – Covariates by type of activity

One activity

Not Sports (competi- Sports Music Both
active tive and non- (competitive activities

competitive) only)

Female 0.55 0.41 0.35 0.59 0.56
Recommendation upper sec. school 0.25 0.38 0.44 0.55 0.68
Difference: birth year - 1981 6.96 7.61 7.65 8.07 8.44
Birth year 1982 or 1983 0.10 0.06 0.06 0.07 0.04
Birth order 1.68 1.72 1.70 1.65 1.72
Single parent household 0.26 0.22 0.22 0.17 0.17
Number of siblings in SOEP 2.26 2.27 2.28 2.32 2.41
Household lives in rural area 0.28 0.24 0.24 0.29 0.22
North West Germany 0.13 0.15 0.14 0.12 0.16
North Rhine Westphalia 0.20 0.23 0.22 0.17 0.18
Hesse 0.06 0.08 0.08 0.05 0.07
Berlin and Brandenburg 0.09 0.07 0.06 0.08 0.05
Saxony 0.07 0.06 0.06 0.08 0.07
South East Germany 0.09 0.08 0.08 0.09 0.04
City states: Bremen, Hamburg, Berlin 0.05 0.04 0.03 0.06 0.06
HH net overall wealth (100,000 Euros) 1.46 2.05 2.39 2.64 3.02
Log labor market inc. (both parents) 14.03 14.37 14.46 14.59 14.82
Age of mother at birth 26.81 27.40 27.52 28.38 29.19
Hours working (mother) 21.15 22.10 23.18 23.14 21.16
Hours working (father) 37.64 39.48 40.41 42.44 42.91
Mother working in services 0.52 0.58 0.61 0.65 0.63
Father working in services 0.29 0.34 0.35 0.44 0.45
Mother in manufacturing or agriculture 0.11 0.11 0.11 0.12 0.11
Father in manufacturing or agriculture 0.32 0.35 0.36 0.32 0.32
ISEI socio-economic status (highest
among parents, scale from 0 to 90)

39.06 44.66 46.41 52.00 53.95

Mother’s job requires no training 0.25 0.21 0.19 0.16 0.16
Father’s job requires no training 0.18 0.13 0.13 0.08 0.07
Willingness to take risk (mother, 0 to 10) 4.01 4.19 4.29 4.06 4.04
Willingness to take risk (father, 0 to 10) 4.85 5.11 5.15 4.93 4.99
Missing: Willingn. to take risk (mother) 0.09 0.06 0.06 0.08 0.05
Missing: Willingn. to take risk (father) 0.26 0.21 0.21 0.16 0.15
Parent with university degree 0.19 0.31 0.35 0.47 0.51
Parent with vocational degree 0.77 0.75 0.73 0.67 0.68
Parent with upper sec. school degree 0.17 0.30 0.34 0.49 0.52
Parent with migration background 0.24 0.20 0.18 0.14 0.17
Agreeableness (mother, 0 to 1) 0.80 0.81 0.81 0.80 0.80
Conscientiousness (mother, 0 to 1) 0.87 0.87 0.87 0.86 0.85
Extraversion (mother, 0 to 1) 0.72 0.72 0.72 0.72 0.71
Neuroticism (mother, 0 to 1) 0.59 0.59 0.60 0.59 0.58
Openness (mother, 0 to 1) 0.65 0.65 0.65 0.68 0.67
Agreeableness (father, 0 to 1) 0.75 0.75 0.75 0.76 0.77
Conscientiousness (father, 0 to 1) 0.86 0.86 0.86 0.85 0.86
Extraversion (father, 0 to 1) 0.67 0.68 0.68 0.67 0.68
Neuroticism (father, 0 to 1) 0.55 0.54 0.54 0.54 0.53
Openness (father, 0 to 1) 0.61 0.62 0.62 0.65 0.65
Note: SOEP v29, 2001-2012, own calculations. Shares except if otherwise indicated. The exact definitions of each
activity are given in Table B.1.
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Table B.4 – Outcomes by type of activity

One activity

Not Sports (competi- Sports Music Both
active tive and non- (competitive activities

competitive) only)

Cognitive skills and school achievements at age 17
Cognitive skills - Average -0.24 -0.00 0.13 0.19 0.36
Cognitive skills - Analogies -0.23 -0.03 0.08 0.26 0.39
Cognitive skills - Figures -0.25 0.02 0.07 0.17 0.35
Cognitive skills - Math -0.13 0.02 0.17 0.08 0.15
School grades - Average -0.15 -0.02 0.01 0.20 0.32
School grades - Maths -0.12 0.03 0.08 0.02 0.22
School grades - German -0.13 -0.03 -0.02 0.29 0.24
School grades - 1st for. lang. -0.11 -0.03 -0.03 0.18 0.26
Attends upper sec. school 0.23 0.38 0.44 0.57 0.66
Aim to enrol at university 0.17 0.29 0.34 0.51 0.60
Attends university at age 20 0.13 0.20 0.21 0.30 0.36

Personality at age 17
Big 5: Conscientiousness -0.09 0.03 0.03 -0.05 0.13
Big 5: Extraversion -0.11 0.04 0.11 -0.16 0.19
Big 5: Neuroticism 0.03 -0.03 -0.13 0.09 -0.03
Big 5: Openness -0.15 -0.09 -0.11 0.34 0.34
Big 5: Agreeableness -0.07 -0.03 -0.00 0.05 0.17
Willingness to take risk -0.10 0.08 0.16 -0.05 0.00

Subjective health and life style at age 18
Satisfaction with health 7.92 8.18 8.16 8.01 8.04
Current health situation 2.03 1.88 1.87 2.03 1.94
Currently smoking 0.32 0.26 0.24 0.18 0.14

Other leisure activities at age 17
Watching TV daily 0.81 0.80 0.79 0.69 0.67
Playing computer games daily 0.26 0.30 0.31 0.20 0.21
Reading daily 0.22 0.22 0.21 0.35 0.39

Aggregate outcome indices (Anderson, 2008)
Cognitive skills & school grades 0.06 0.02 0.04 -0.04 -0.09
Big Five -0.09 -0.02 -0.01 0.07 0.19
Non-cognitive skills -0.10 0.00 0.02 0.04 0.17

Outcomes that should not be affected
Own room at home 0.86 0.91 0.93 0.94 0.94
Amount of weekly pocket money
(Euros)

10.49 10.73 10.36 10.26 9.93

25% or more foreign students in
school class

0.34 0.31 0.30 0.21 0.23

Attending church monthly 0.14 0.18 0.18 0.24 0.38
Note: SOEP v29, 2001-2012, own calculations. The exact definitions of each activity are given in Table B.1. The
exact measurement of all outcomes is described in Table B.32. School grades, cognitive skills, personality, and
aggregate outcomes are normalised to mean zero and variance 1 (higher value of grades is better). Aggregate
outcome indices are generated following Anderson (2008) and refer to groups from the standard outcomes in the
upper part of the table. All other outcome variables are binary, except for the following: Satisfaction with health (0
“Worst” to 10 “Best”), current health situation (1 “Bad” to 5 “Very good”), and ‘amount of weekly pocket money’
(in Euros).
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Table B.5 – Characteristics of musical and athletic activities by gender

Neither Music Sports only Competi- Music + sports
music nor only (competitive tive sports (competitive
sports and non- only and non-

competitive) competitive)

Music Sports Music Sports
(1) (2) (3) (4) (5)

Boys
Average starting age 8.8 9.1 8.6 8.6 9.1
Share (%)...
...doing sports/music
in team

3 12 60 73 86 56 65

...with
lessons/instructions

1 21 76 73 93 77 74

...playing
sports/music daily

8 9 50 32 39 44 39

Number of adoles-
cents in sample

616 135 973 577 220

Girls
Average starting age 8.5 9.6 9.4 8.1 9.2
Share (%)...
...doing sports/music
in team

1 11 48 49 66 48 54

...with
lessons/instructions

1 13 81 70 92 80 77

...playing
sports/music daily

7 4 33 25 33 34 22

Number of adoles-
cents in sample

758 198 667 307 281

Note: SOEP v29, 2001-2012, own calculations. Column (4) is a subgroup of column (3), otherwise each column
contains distinct individuals, who carry out either nothing (1), music (2), sports (3 with subgroup 4) or both (5).
The exact definitions of sports and music participation are given in Table B.1.
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B.2 Further estimation results

Results of the estimation of the propensity score

Table B.6 – Average marginal effects of the estimation of the propensity score

Music only Music only Music + sport Music + sport
vs. vs. vs. vs.

sport only sport (comp- sport only music only
etitive only)

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

Marginal p-value Marginal p-value Marginal p-value Marginal p-value
effects in % effects in % effects in % effects in %

Constant -0.743 0 -0.531 0 -0.729 0 -0.187 40
Female 0.106 0 0.250 0 0.096 0 -0.035 31
Recommendation for
upper secondary school

0.044 2 0.089 0 0.148 0 0.141 0

Difference: birth year -
1981

0.007 1 0.006 14 0.006 3 0.000 94

Birth year 1982 or 1983 0.053 22 0.006 91 -0.053 17 -0.138 13
Birth order -0.033 1 -0.043 2 -0.040 0 0.004 88
Single parent household -0.007 78 0.005 89 0.018 50 0.021 71
Number of siblings in
SOEP

0.023 1 0.030 2 0.032 0 0.011 50

Household lives in rural
area

0.039 9 0.058 8 0.011 65 -0.055 23

North West Germany -0.056 1 -0.105 0 -0.051 4 0.056 30
North Rhine Westphalia -0.058 1 -0.100 0 -0.092 0 -0.020 72
Hesse -0.058 4 -0.064 19 -0.060 5 0.041 55
Berlin and Brandenburg -0.031 45 -0.044 51 -0.095 0 -0.094 37
Saxony 0.070 11 0.133 1 0.074 9 -0.047 51
South East Germany 0.008 82 -0.075 14 -0.089 1 -0.166 5
City states: Bremen,
Hamburg, Berlin

0.083 17 0.239 0 0.141 2 -0.003 98

Household net overall
wealth (in 100,000 Eu-
ros)

0.001 80 -0.002 47 0.001 73 0.000 100

Log of labour market in-
come (both parents)

-0.001 89 0.012 28 0.005 59 0.017 35

Age of mother at birth 0.005 3 0.011 0 0.009 0 0.004 42
Hours working (mother) -0.001 19 -0.002 5 -0.002 1 -0.001 60
Hours working (father) 0.001 13 0.002 12 0.002 4 0.001 70
Mother working in ser-
vices

0.073 1 0.056 17 0.056 6 -0.051 38

Father working in ser-
vices

-0.005 88 -0.028 58 -0.019 60 -0.044 52

Mother working in man-
ufacturing or agriculture

0.120 1 0.138 2 0.077 9 -0.056 48

Father working in manu-
facturing or agriculture

-0.020 55 -0.072 15 -0.041 25 -0.061 37

ISEI socio-economic sta-
tus (highest among par-
ents, 0 to 90)

0.001 51 0.000 85 0.001 31 0.001 70

Table B.6 to be continued.



B.2 Further estimation results 191

Table B.6 continued.
Music only Music only Music + sport Music + sport

vs. vs. vs. vs.
sport only sport (comp- sport only music only

etitive only)
(1) (2) (3) (4)

Marginal p-value Marginal p-value Marginal p-value Marginal p-value
effects in % effects in % effects in % effects in %

Mother’s job requires no
training

-0.033 15 0.008 83 -0.008 76 0.036 47

Father’s job requires no
training

-0.014 62 -0.062 13 -0.042 17 -0.021 77

Willingness to take risks
(mother, 0 to 10)

-0.008 7 -0.015 3 -0.008 8 0.005 61

Willingness to take risks
(father, 0 to 10)

-0.011 1 -0.015 2 -0.011 1 0.002 80

Missing: Willingness to
take risks (mother)

0.107 3 0.132 2 0.080 10 -0.046 58

Missing: Willingness to
take risks (father)

-0.056 6 -0.118 1 -0.045 18 0.016 82

Parent with university
degree

0.004 90 0.012 76 0.048 9 0.035 55

Parent with vocational
degree

-0.021 38 -0.003 92 0.035 12 0.061 20

Parent with upper sec-
ondary school degree

0.039 14 0.050 18 0.033 21 -0.038 47

Parent with migration
background

-0.023 34 0.015 68 0.027 31 0.078 12

Agreeableness (mother,
0 to 1)

-0.162 3 -0.288 1 -0.129 10 0.130 42

Conscientiousness
(mother, 0 to 1)

0.010 91 -0.041 76 -0.092 31 -0.243 17

Extraversion (mother, 0
to 1)

-0.081 22 -0.152 12 -0.088 21 -0.041 77

Neuroticism (mother, 0
to 1)

-0.025 66 -0.106 21 -0.042 48 -0.058 61

Openness (mother, 0 to
1)

0.142 3 0.227 2 0.120 8 -0.065 63

Agreeableness (father, 0
to 1)

0.079 32 0.184 12 0.124 11 0.054 73

Conscientiousness (fa-
ther, 0 to 1)

0.048 57 0.120 37 0.120 18 0.179 37

Extraversion (father, 0
to 1)

-0.072 30 -0.075 46 -0.077 29 0.059 68

Neuroticism (father, 0 to
1)

0.157 1 0.099 28 0.087 17 -0.099 45

Openness (father, 0 to 1) 0.141 5 0.243 2 0.172 2 -0.034 82

Efron’s R Square 0.111 0.186 0.160 0.069
Number of observations 1973 1463 2141 834

Note: SOEP v29, 2001-2012, own calculations. All covariates are binary except if otherwise indicated. The exact
definitions of each activity are given in Table 3.2. Inference based on 4999 bootstrap replications.
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Table B.7 – Average marginal effects of the estimation of the propensity score (comparisons
to inactive adolescents)

Sports only Music only Music + sport
vs. vs. vs.

doing nothing doing nothing doing nothing
(1) (2) (3)

Marginal p-value Marginal p-value Marginal p-value
effects in % effects in % effects in %

Constant -0.162 22 -0.794 0 -0.731 0
Female -0.140 0 0.052 0 0.030 10
Recommendation for upper secondary
school

0.102 0 0.113 0 0.219 0

Difference: birth year - 1981 0.005 9 0.012 0 0.011 0
Birth year 1982 or 1983 -0.103 1 0.010 79 -0.076 3
Birth order 0.018 18 -0.021 14 -0.028 4
Single parent household -0.011 72 -0.012 69 -0.006 84
Number of siblings in SOEP 0.001 94 0.023 1 0.030 0
Household lives in rural area -0.040 10 0.026 27 -0.008 76
North West Germany 0.044 13 -0.028 33 -0.013 63
North Rhine Westphalia 0.033 22 -0.055 3 -0.087 0
Hesse 0.064 8 -0.031 41 -0.017 66
Berlin and Brandenburg -0.005 91 -0.055 14 -0.114 0
Saxony -0.071 9 0.023 57 0.017 67
South East Germany -0.023 56 -0.015 66 -0.090 1
City states: Bremen, Hamburg, Berlin -0.065 20 0.034 51 0.065 19
Household net overall wealth (in
100,000 Euros)

0.003 42 0.002 42 0.002 36

Log labour market income (both parents) -0.012 55 0.006 76 0.031 12
Age of mother at birth -0.002 39 0.004 8 0.008 0
Hours working (mother) -0.001 33 -0.001 18 -0.002 4
Hours working (father) 0.000 85 0.001 46 0.000 73
Mother working in services 0.040 20 0.097 0 0.078 1
Father working in services -0.004 92 -0.010 77 -0.029 41
Mother working in manufacturing or agri-
culture

0.037 35 0.146 0 0.094 3

Father working in manufacturing or agri-
culture

0.029 45 -0.017 64 -0.054 13

ISEI socio-economic status (highest among
parents 0 to 90)

0.000 94 0.001 16 0.001 8

Mother’s job requires no training -0.029 24 -0.047 5 -0.022 39
Father’s job requires no training -0.044 12 -0.034 22 -0.056 5
Willingness to take risk (mother, 0 to 10) 0.005 31 -0.004 44 -0.004 45
Willingness to take risk (mother, 0 to 10) 0.010 4 -0.003 53 -0.001 84
Missing: Willingness to take risk (mother) -0.033 43 0.089 5 0.067 13
Missing: Willingness to take risk (father) 0.003 94 -0.051 13 -0.042 22
Parent with university degree 0.053 9 0.021 51 0.055 9
Parent with vocational degree 0.000 100 -0.033 21 0.033 14
Parent with upper sec. school degree 0.076 1 0.106 0 0.098 0
Parent with migration background -0.042 11 -0.044 8 0.012 66
Agreeableness (mother, 0 to 1) 0.140 10 -0.029 72 0.030 71
Conscientiousness (mother, 0 to 1) -0.087 37 -0.069 47 -0.219 2
Extraversion (mother, 0 to 1) -0.005 95 -0.040 58 -0.024 74
Neuroticism (mother, 0 to 1) 0.054 36 0.035 57 0.007 91
Openness (mother, 0 to 1) -0.027 69 0.103 13 0.075 26
Table B.7 to be continued.
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Table B.7 continued.
Sports only Music only Music + sport

vs. vs. vs.
doing nothing doing nothing doing nothing

(1) (2) (3)

Marginal p-value Marginal p-value Marginal p-value
effects in % effects in % effects in %

Agreeableness (father, 0 to 1) -0.061 48 0.039 67 0.149 8
Conscientiousness (father, 0 to 1) 0.064 52 0.061 53 0.152 13
Extraversion (father, 0 to 1) 0.226 0 0.050 56 0.087 27
Neuroticism (father, 0 to 1) -0.039 57 0.178 1 0.123 7
Openness (father, 0 to 1) -0.143 6 0.124 10 0.071 34

Efron’s R Square 0.111 0.186 0.160
Number of observations 1973 1463 2141

Source: SOEP v29, 2001-2012, own calculations. All covariates are binary, except if otherwise indicated. The
exact definitions of each activity are given in Table 3.2. Inference based on 4999 bootstrap replications.
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Table B.8 – Balancing of covariates after matching

Music only Music only Music + sport Music + sport
vs. vs. vs. vs.

sport only sport (comp- sport only music only
etitive only)

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

Std. bias p-value Std. bias p-value Std. bias p-value Std. bias p-value
in % in % in % in % in % in % in % in %

Female 0.0 100 0.0 100 0.0 100 0.0 100
Recommendation for
upper secondary school

-0.8 80 -2.5 40 -1.7 59 -1.7 59

Difference: birth year -
1981

-2.9 33 3.3 27 0.4 89 0.5 87

Birth year 1982 or 1983 -0.1 98 -1.0 75 -1.0 76 -1.0 76
Birth order 1.3 67 0.8 78 -1.0 74 -1.1 73
Single parent household -0.2 96 1.1 71 0.9 77 0.9 77
Number of siblings in
SOEP

1.5 62 0.5 87 -0.8 80 -0.8 80

Household lives in rural
area

-0.6 83 1.7 58 0.9 76 1.0 75

North West Germany -0.9 77 1.2 70 1.5 63 1.5 63
North Rhine Westphalia -4.5 13 -1.4 65 -1.8 56 -1.8 56
Hesse 1.2 70 0.8 78 -0.4 91 -0.4 91
Berlin and Brandenburg 0.5 85 -0.7 80 0.0 99 0.0 99
Saxony 0.0 100 1.4 63 0.2 94 0.2 94
South East Germany -0.1 96 -0.5 87 -2.2 49 -2.2 49
City states: Bremen,
Hamburg, Berlin

1.4 65 1.1 72 -0.2 96 -0.2 96

Household net overall
wealth (in 100,000 Eu-
ros)

1.2 69 0.2 96 -1.0 74 -1.1 73

Log labour market in-
come (both parents)

-2.9 33 -2.0 50 -5.5 8 -5.5 8

Age of mother at birth 1.8 54 1.4 64 1.3 69 1.3 68
Hours working (mother) -0.7 82 -1.2 69 -2.9 36 -2.8 37
Hours working (father) 0.3 91 0.9 77 -0.4 91 -0.4 90
Mother working in ser-
vices

-1.0 74 -0.9 76 -0.5 87 -0.4 89

Father working in ser-
vices

-1.6 59 -0.4 89 -1.8 57 -1.8 56

Mother working in man-
ufacturing or agriculture

0.6 85 0.3 93 -1.8 56 -1.8 56

Father working in manu-
facturing or agriculture

1.6 60 0.6 83 -0.7 83 -0.6 84

ISEI socio-economic sta-
tus (highest among par-
ents, 0 to 90)

-1.4 63 -2.3 44 -4.4 16 -4.4 15

Mother’s job requires no
training

1.5 62 0.1 98 -4.7 13 -4.7 13

Father’s job requires no
training

-1.2 69 -1.6 59 -1.7 58 -1.7 58

Willingness to take risks
(mother, 0 to 10)

-0.7 82 -0.8 78 -4.2 18 -4.1 19

Table B.8 to be continued.
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Table B.8 continued.
Music only Music only Music + sport Music + sport

vs. vs. vs. vs.
sport only sport (comp- sport only music only

etitive only)
(1) (2) (3) (4)

Std. bias p-value Std. bias p-value Std. bias p-value Std. bias p-value
in % in % in % in % in % in % in % in %

Willingness to take risks
(father, 0 to 10)

1.6 58 2.1 48 -1.6 61 -1.6 60

Missing: Willingness to
take risks (mother)

0.7 82 1.6 60 -1.6 62 -1.6 61

Missing: Willingness to
take risks (father)

-0.6 83 2.3 43 2.3 46 2.3 46

Parent with university
degree

-1.0 73 -0.4 90 -1.3 68 -1.3 68

Parent with vocational
degree

1.1 71 -0.8 79 -0.1 97 -0.2 95

Parent with upper sec-
ondary school degree

-2.0 51 -1.5 62 -1.9 55 -1.9 55

Parent with migration
background

-2.1 49 0.1 97 2.5 43 2.5 43

Agreeableness (mother,
0 to 1)

-1.8 54 -1.8 54 -0.9 78 -0.9 77

Conscientiousness
(mother, 0 to 1)

-1.4 64 -2.0 51 0.6 84 0.6 85

Extraversion (mother, 0
to 1)

-2.1 48 -2.3 43 -3.1 32 -3.1 33

Neuroticism (mother, 0
to 1)

0.2 94 1.6 59 0.8 79 0.8 79

Openness (mother, 0 to
1)

-1.5 63 -0.9 75 0.4 89 0.4 89

Agreeableness (father, 0
to 1)

-2.5 41 -1.1 71 -3.7 23 -3.8 23

Conscientiousness (fa-
ther, 0 to 1)

-1.3 67 -2.4 42 -1.1 72 -1.1 73

Extraversion (father, 0
to 1)

0.5 86 -1.6 59 0.3 93 0.1 97

Neuroticism (father, 0 to
1)

-0.3 93 -1.3 67 1.1 73 1.1 72

Openness (father, 0 to 1) -0.2 93 -1.1 72 -0.2 95 -0.2 94

Note: SOEP v29, 2001-2012, own calculations. The table indicates the standard bias (including the p-value)
between treatment and control group after matching when estimating the Average Treatment Effect on the Treated
(ATET). The biases for the estimation of the Average Treatment Effect on the Non-treatet (ATENT) are not
significant for any of the covariates either and can be provided by the authors on request. All covariates are binary,
except if otherwise indicated. The exact definitions of each activity are given in Table 3.2. Inference based on 4999
bootstrap replications.
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Table B.9 – Balancing of covariates after matching

Sports only Music only Music + sport
vs. vs. vs.

doing nothing doing nothing doing nothing
(1) (2) (3)

Std. bias p-value Std. bias p-value Std. bias p-value
in % in % in % in % in % in %

Female 0.0 100 0.0 100 0.0 100
Recommendation for upper secondary
school

0.0 99 0.2 98 -2.2 75

Difference: birth year - 1981 -1.6 64 0.2 98 -1.7 80
Birth year 1982 or 1983 1.9 59 -0.4 96 2.6 70
Birth order 0.9 80 -2.4 76 -0.9 89
Single parent household -2.1 54 6.5 42 -0.4 95
Number of siblings in SOEP 2.7 43 -0.5 95 -1.9 77
Household lives in rural area 0.2 95 2.9 71 -3.0 65
North West Germany 4.5 20 9.6 23 -4.2 53
North Rhine Westphalia -0.8 83 -0.6 94 2.3 73
Hesse -0.7 83 -2.8 72 -5.8 39
Berlin and Brandenburg -1.0 77 -13.4 9 -4.4 51
Saxony -2.5 48 -11.1 16 5.5 42
South East Germany -0.6 85 10.2 20 -2.0 77
City states: Bremen, Hamburg, Berlin 0.7 84 -4.1 61 -2.4 72
Household net overall wealth (in 100,000
Euros)

6.4 7 -3.6 65 -10.0 14

Log labour market income (both parents) -1.8 60 7.2 37 -2.6 70
Age of mother at birth -1.0 78 -0.3 97 -1.9 78
Hours working (mother) -2.0 56 -4.6 56 -2.7 69
Hours working (father) -2.1 55 2.0 80 0.5 94
Mother working in services -1.7 62 -1.4 86 -0.8 90
Father working in services 0.0 99 2.1 79 3.7 59
Mother working in manufacturing or agri-
culture

0.4 92 -0.6 94 0.9 90

Father working in manufacturing or agri-
culture

0.8 81 -9.2 25 -2.9 66

ISEI socio-economic status (highest among
parents, 0 to 90)

-1.0 77 2.0 80 5.1 45

Mother’s job requires no training 0.5 89 7.8 33 -1.6 81
Father’s job requires no training 1.0 78 -2.6 74 5.7 40
Willingness to take risks (mother, 0 to 10) -2.1 55 7.3 36 0.0 99
Willingness to take risks (father, 0 to 10) 0.8 82 5.4 50 -1.0 88
Missing: Willingness to take risks (mother) 1.6 64 4.3 58 -0.1 98
Missing: Willingness to take risks (father) -0.6 87 9.0 26 0.0 100
Parent with university degree -2.8 42 0.8 92 3.5 60
Parent with vocational degree 2.8 42 3.7 64 -6.8 31
Parent with upper secondary school degree 0.5 89 1.6 84 3.2 63
Parent with migration background 0.4 90 -7.4 35 -2.3 73
Agreeableness (mother, 0 to 1) 2.2 53 0.9 91 -4.7 49
Conscientiousness (mother, 0 to 1) -2.9 41 -0.1 99 -5.4 42
Extraversion (mother, 0 to 1) -0.2 95 0.8 92 -5.4 42
Neuroticism (mother, 0 to 1) -3.1 37 -4.5 57 9.4 16
Openness (mother, 0 to 1) -1.9 58 5.6 48 -3.1 64
Agreeableness (father, 0 to 1) -1.7 62 9.6 23 6.0 38
Conscientiousness (father, 0 to 1) -1.3 70 7.3 36 -3.1 64
Table B.9 to be continued.
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Table B.9 continued.
Sports only Music only Music + sport

vs. vs. vs.
doing nothing doing nothing doing nothing

(1) (2) (3)

Std. bias p-value Std. bias p-value Std. bias p-value
in % in % in % in % in % in %

Extraversion (father, 0 to 1) -2.0 56 -2.2 78 4.7 49
Neuroticism (father, 0 to 1) 1.5 66 -8.8 27 -6.3 35
Openness (father, 0 to 1) -1.5 67 2.3 77 9.7 15

Note: SOEP v29, 2001-2012, own calculations. The table indicates the standard bias (including the p-value)
between treatment and control group after matching when estimating the Average Treatment Effect on the Treated
(ATET). The biases for the estimation of the Average Treatment Effect on the Non-treatet (ATENT) are not
significant for any of the covariates either and can be provided by the authors on request. All covariates are binary,
except if otherwise indicated. The exact definitions of each activity are given in Table 3.2. Inference based on 4999
bootstrap replications.
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Full set of effects

Table B.10 – Average effects of music vs. sports

Music only Music only Music + sport Music + sport
vs. vs. vs. vs.

sport only sport (comp- sport only music only
etitive only)

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

Effect p-value Effect p-value Effect p-value Effect p-value
in % in % in % in %

Cognitive skills and school achievements at age 17
Cognitive skills - Average 0.012 90 0.073 48 0.233 1 0.230 5
Cognitive skills - Analogies 0.054 58 0.143 17 0.216 1 0.169 15
Cognitive skills - Figures 0.053 59 0.108 26 0.276 0 0.229 5
Cognitive skills - Math -0.045 63 -0.065 51 0.070 45 0.123 30
School grades - Average 0.034 66 0.091 19 0.151 3 0.123 20
School grades - Maths -0.119 14 -0.075 30 0.113 12 0.233 2
School grades - German 0.172 2 0.196 0 0.113 11 -0.051 59
School grades - 1st for. lang. 0.063 42 0.130 6 0.103 13 0.046 63
Attends upper sec. school 0.081 4 0.083 2 0.135 0 0.063 18
Aim to enrol at university 0.106 1 0.115 0 0.187 0 0.087 6
Attends university at age 20 0.024 48 0.085 2 0.084 1 0.065 13

Personality at age 17
Big 5: Conscientiousness -0.114 21 -0.053 60 0.059 51 0.165 14
Big 5: Extraversion -0.165 9 -0.171 8 0.128 13 0.294 1
Big 5: Neuroticism 0.103 31 0.104 26 0.013 88 -0.090 47
Big 5: Openness 0.407 0 0.348 0 0.349 0 -0.058 63
Big 5: Agreeableness 0.048 60 0.032 73 0.206 2 0.152 17
Willingness to take risk -0.211 4 -0.239 1 -0.181 6 0.021 87

Subjective health and life style at age 18
Satisfaction with health -0.119 45 -0.341 2 -0.143 28 -0.050 80
Current health situation -0.138 4 -0.195 0 -0.048 39 0.083 30
Currently smoking -0.007 88 0.008 83 -0.110 0 -0.107 5

Other leisure activities at age 17
Watching TV daily -0.099 0 -0.080 1 -0.115 0 -0.016 71
Playing computer games daily -0.075 2 -0.099 0 -0.044 14 0.029 47
Reading daily 0.067 5 0.134 0 0.127 0 0.062 14

Aggregated outcome indices (Anderson, 2008)
Cognitive skills & school grades -0.020 75 0.011 87 -0.084 16 -0.016 83
Big Five 0.050 39 0.086 11 0.148 0 0.130 6
Non-cognitive skills 0.015 76 0.041 42 0.107 1 0.116 5

Outcomes that should not be affected
Own room at home 0.041 5 0.025 21 0.017 36 -0.014 55
Weekly pocket money (Euros) -0.330 73 -0.278 85 -0.793 48 0.782 66
25% or more foreign students in
school class

-0.048 20 -0.039 30 0.004 91 0.022 63

Attending church monthly 0.007 88 0.065 8 0.126 0 0.144 0
Note: Effects presented are average treatment effects for the target population. Inference is based on 4999 bootstrap
replications. The measurement of all outcomes is described in Table B.32. School grades, cognitive skills, personality,
and aggregate outcomes are normalised to mean zero and variance 1 (higher value of grades is better). Aggregate
outcome indices are generated following Anderson (2008) and refer to groups from the standard outcomes in the
upper part of the table. All other outcome variables are binary, except for the following: Satisfaction with health (0
“Worst” to 10 “Best”), current health situation (1 “Bad” to 5 “Very good”), and ‘weekly pocket money’ (in Euros).
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Heterogeneity of the effects

Table B.11 – Average effects of music vs. sports (female adolescents)

Music only Music only Music + sport Music + sport
vs. vs. vs. vs.

sport only sport (comp- sport only music only
etitive only)

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

Effect p-value Effect p-value Effect p-value Effect p-value
in % in % in % in %

Cognitive skills and school achievements at age 17
Cognitive skills - Average 0.250 5 -0.018 89 -0.042 73 -0.282 5
Cognitive skills - Analogies 0.267 3 0.150 27 0.076 48 -0.184 18
Cognitive skills - Figures 0.210 14 -0.067 63 -0.021 86 -0.220 15
Cognitive skills - Math 0.139 26 -0.056 68 -0.120 39 -0.255 9
School grades - Average 0.103 28 -0.145 42 0.087 27 -0.011 91
School grades - Maths 0.003 96 -0.233 10 -0.028 76 -0.029 84
School grades - German 0.248 2 0.043 62 0.102 24 -0.139 22
School grades - 1st for. lang. 0.017 84 -0.110 59 0.108 19 0.094 41
Attends upper sec. school 0.073 12 0.014 75 0.014 76 -0.055 41
Aim to enrol at university 0.054 26 0.038 41 0.057 18 0.006 89
Attends university at age 20 0.036 50 0.027 55 0.041 41 0.007 92

Personality at age 17
Big 5: Conscientiousness 0.001 96 -0.162 28 0.110 29 0.108 49
Big 5: Extraversion -0.049 70 -0.053 76 0.029 79 0.081 61
Big 5: Neuroticism -0.024 86 0.193 25 0.124 46 0.150 43
Big 5: Openness 0.468 0 0.251 8 0.105 44 -0.359 13
Big 5: Agreeableness 0.093 52 -0.014 90 0.188 13 0.092 56
Willingness to take risk -0.004 96 -0.143 27 -0.078 47 -0.071 61

Subjective health and life style at age 18
Satisfaction with health -0.070 75 -0.178 31 -0.204 29 -0.130 63
Current health situation -0.047 71 -0.073 37 -0.115 17 -0.061 69
Currently smoking -0.066 14 0.001 96 -0.023 63 0.042 50

Other leisure activities at age 17
Watching TV daily -0.065 13 -0.026 52 -0.009 75 0.055 25
Playing computer games daily -0.028 32 -0.009 74 -0.027 44 0.001 96
Reading daily 0.149 0 0.132 0 0.132 0 -0.016 78
Note: Effects presented are average treatment effects for the target population. Inference is based on 499 bootstrap
replications. The measurement of all outcomes is described in Table B.32. School grades, cognitive skills, personality,
and aggregate outcomes are normalised to mean zero and variance 1 (higher value of grades is better). All other
outcome variables are binary, except for the following: Satisfaction with health (0 “Worst” to 10 “Best”) and current
health situation (1 “Bad” to 5 “Very good”).
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Table B.12 – Average effects of music vs. sports (male adolescents)

Music only Music only Music + sport Music + sport
vs. vs. vs. vs.

sport only sport (comp- sport only music only
etitive only)

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

Effect p-value Effect p-value Effect p-value Effect p-value
in % in % in % in %

Cognitive skills and school achievements at age 17
Cognitive skills - Average -0.246 15 -0.001 97 0.216 42 0.467 20
Cognitive skills - Analogies -0.119 57 0.141 33 0.315 21 0.436 24
Cognitive skills - Figures -0.204 28 -0.007 95 0.055 82 0.265 40
Cognitive skills - Math -0.235 8 -0.125 54 0.043 87 0.282 35
School grades - Average -0.109 41 -0.017 89 0.208 19 0.319 14
School grades - Maths -0.234 8 -0.117 27 0.123 31 0.357 6
School grades - German 0.146 25 0.066 61 0.144 43 0.001 97
School grades - 1st for. lang. -0.205 36 0.015 90 0.191 22 0.397 17
Attends upper sec. school 0.048 55 0.012 85 0.138 2 0.093 36
Aim to enrol at university 0.122 7 0.121 1 0.172 1 0.051 59
Attends university at age 20 0.048 38 0.081 8 0.186 5 0.138 15

Personality at age 17
Big 5: Conscientiousness -0.167 29 -0.233 26 0.068 67 0.235 30
Big 5: Extraversion -0.310 7 -0.283 4 0.108 53 0.421 4
Big 5: Neuroticism 0.138 48 0.106 41 0.056 72 -0.084 72
Big 5: Openness 0.480 0 0.482 0 0.481 0 0.003 97
Big 5: Agreeableness 0.072 65 -0.076 61 0.066 56 -0.005 95
Willingness to take risk -0.304 13 -0.171 28 -0.174 54 0.135 58

Subjective health and life style at age 18
Satisfaction with health 0.139 46 -0.015 90 -0.291 51 -0.428 29
Current health situation -0.073 42 -0.055 46 -0.102 45 -0.029 88
Currently smoking -0.073 55 -0.008 93 -0.106 7 -0.033 80

Other leisure activities at age 17
Watching TV daily 0.003 95 -0.044 31 -0.162 1 -0.166 5
Playing computer games daily 0.050 76 0.002 95 -0.083 17 -0.133 39
Reading daily 0.045 40 0.050 42 0.101 9 0.056 47
Note: Effects presented are average treatment effects for the target population. Inference is based on 499 bootstrap
replications. The measurement of all outcomes is described in Table B.32. School grades, cognitive skills, personality,
and aggregate outcomes are normalised to mean zero and variance 1 (higher value of grades is better). All other
outcome variables are binary, except for the following: Satisfaction with health (0 “Worst” to 10 “Best”) and current
health situation (1 “Bad” to 5 “Very good”).
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Table B.13 – Average effects of music vs. sports (adolescents without recommendation for
upper secondary school at the end of primary school)

Music only Music only Music + sport Music + sport
vs. vs. vs. vs.

sport only sport (comp- sport only music only
etitive only)

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

Effect p-value Effect p-value Effect p-value Effect p-value
in % in % in % in %

Cognitive skills and school achievements at age 17
Cognitive skills - Average 0.120 57 -0.032 89 -0.170 43 -0.292 31
Cognitive skills - Analogies 0.137 51 0.186 41 -0.021 89 -0.161 53
Cognitive skills - Figures 0.058 74 0.022 92 -0.258 36 -0.320 28
Cognitive skills - Math 0.100 59 -0.235 9 -0.172 46 -0.271 39
School grades - Average -0.051 65 -0.005 95 0.035 78 0.093 53
School grades - Maths -0.194 13 -0.235 3 -0.131 32 0.068 66
School grades - German 0.180 8 0.156 12 0.038 74 -0.138 29
School grades - 1st for. lang. -0.076 59 0.088 44 0.139 26 0.218 22
Attends upper sec. school 0.032 49 0.017 67 0.045 35 0.014 81
Aim to enrol at university 0.012 80 0.023 54 0.081 9 0.069 27
Attends university at age 20 0.015 76 0.034 42 0.056 29 0.044 45

Personality at age 17
Big 5: Conscientiousness -0.222 27 -0.407 24 -0.059 65 0.141 52
Big 5: Extraversion -0.230 24 -0.405 1 0.100 41 0.340 15
Big 5: Neuroticism 0.160 50 0.028 86 -0.187 26 -0.367 21
Big 5: Openness 0.191 22 0.156 34 0.235 4 0.019 91
Big 5: Agreeableness 0.049 82 0.033 85 -0.069 70 -0.127 57
Willingness to take risk -0.091 67 -0.092 54 -0.080 66 0.009 96

Subjective health and life style at age 18
Satisfaction with health -0.288 40 -0.210 28 -0.261 44 0.019 94
Current health situation -0.121 20 -0.183 6 -0.078 43 0.041 76
Currently smoking -0.022 81 -0.042 49 -0.147 3 -0.126 25

Other leisure activities at age 17
Watching TV daily 0.017 69 -0.005 89 -0.026 62 -0.044 40
Playing computer games daily 0.054 34 0.031 53 -0.007 90 -0.063 47
Reading daily 0.025 58 0.126 0 0.068 23 0.044 54
Note: Effects presented are average treatment effects for target population. Inference based on 499 bootstrap
replications. The measurement of all outcomes is described in Table B.32. School grades, cognitive skills, personality,
and aggregate outcomes are normalised to mean zero and variance 1 (higher value of grades is better). All other
outcome variables are binary, except for the following: Satisfaction with health (0 “Worst” to 10 “Best”) and current
health situation (1 “Bad” to 5 “Very good”).
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Table B.14 – Average effects of music vs. sports (adolescents with recommendation for upper
secondary school at the end of primary school)

Music only Music only Music + sport Music + sport
vs. vs. vs. vs.

sport only sport (comp- sport only music only
etitive only)

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

Effect p-value Effect p-value Effect p-value Effect p-value
in % in % in % in %

Cognitive skills and school achievements at age 17
Cognitive skills - Average 0.095 48 0.002 95 0.186 4 0.085 46
Cognitive skills - Analogies 0.209 12 0.173 26 0.183 9 -0.030 85
Cognitive skills - Figures 0.171 17 0.000 97 0.190 2 0.010 94
Cognitive skills - Math -0.094 57 -0.124 39 0.092 31 0.183 27
School grades - Average -0.094 70 0.049 64 0.011 92 0.099 49
School grades - Maths -0.195 35 0.111 50 0.078 52 0.270 6
School grades - German -0.034 87 0.008 92 -0.035 67 -0.007 96
School grades - 1st for. lang. 0.030 74 -0.028 85 -0.029 72 -0.064 54
Attends upper sec. school 0.092 1 0.039 34 0.099 0 0.009 78
Aim to enrol at university 0.160 0 0.099 6 0.143 0 -0.017 71
Attends university at age 20 0.022 72 -0.006 96 0.058 30 0.037 55

Personality at age 17
Big 5: Conscientiousness -0.095 52 -0.181 58 0.081 39 0.181 34
Big 5: Extraversion -0.109 56 -0.143 31 0.224 7 0.318 3
Big 5: Neuroticism 0.125 31 0.247 9 0.053 59 -0.078 53
Big 5: Openness 0.548 0 0.480 0 0.429 0 -0.119 35
Big 5: Agreeableness -0.042 74 -0.140 33 0.215 6 0.259 7
Willingness to take risk -0.158 24 -0.201 13 -0.020 86 0.135 33

Subjective health and life style at age 18
Satisfaction with health 0.218 27 -0.053 77 0.071 80 -0.150 41
Current health situation -0.143 14 -0.055 48 -0.006 95 0.135 39
Currently smoking -0.028 71 0.055 30 -0.055 24 -0.027 81

Other leisure activities at age 17
Watching TV daily -0.075 15 -0.095 3 -0.069 7 0.005 92
Playing computer games daily -0.092 4 -0.070 10 -0.058 7 0.033 47
Reading daily 0.109 4 0.102 7 0.118 0 0.006 91
Note: Effects presented are average treatment effects for the target population. Inference based on 499 bootstrap
replications. The measurement of all outcomes is described in Table B.32. School grades, cognitive skills, personality,
and aggregate outcomes are normalised to mean zero and variance 1 (higher value of grades is better). All other
outcome variables are binary, except for the following: Satisfaction with health (0 “Worst” to 10 “Best”) and current
health situation (1 “Bad” to 5 “Very good”).



B.2 Further estimation results 203

Table B.15 – Average effects of music vs. sports (adolescents with parents who did not receive
an upper secondary school degree)

Music only Music only Music + sport Music + sport
vs. vs. vs. vs.

sport only sport (comp- sport only music only
etitive only)

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

Effect p-value Effect p-value Effect p-value Effect p-value
in % in % in % in %

Cognitive skills and school achievements at age 17
Cognitive skills - Average 0.099 43 0.050 68 -0.062 79 -0.160 47
Cognitive skills - Analogies 0.087 52 0.101 46 0.030 85 -0.054 77
Cognitive skills - Figures 0.134 26 0.021 87 -0.070 78 -0.203 33
Cognitive skills - Math 0.039 78 -0.019 89 -0.203 36 -0.242 30
School grades - Average 0.034 78 -0.035 75 -0.057 60 -0.091 52
School grades - Maths -0.051 67 -0.103 30 0.012 91 0.070 69
School grades - German 0.075 55 0.007 94 -0.145 34 -0.221 11
School grades - 1st for. lang. 0.044 76 -0.055 60 -0.047 68 -0.099 56
Attends upper sec. school 0.067 25 0.017 71 0.138 3 0.075 53
Aim to enrol at university 0.065 23 0.041 33 0.065 25 0.006 92
Attends university at age 20 -0.017 73 0.053 13 0.051 44 0.069 27

Personality at age 17
Big 5: Conscientiousness -0.123 32 -0.028 86 -0.097 59 0.024 91
Big 5: Extraversion -0.260 5 -0.111 40 0.277 4 0.535 0
Big 5: Neuroticism 0.235 12 0.228 7 -0.092 49 -0.327 11
Big 5: Openness 0.337 2 0.419 0 0.207 18 -0.130 51
Big 5: Agreeableness 0.172 27 0.115 35 0.085 39 -0.083 64
Willingness to take risk -0.355 4 -0.103 52 0.127 22 0.481 3

Subjective health and life style at age 18
Satisfaction with health 0.115 56 -0.176 29 -0.430 37 -0.553 30
Current health situation -0.128 9 -0.151 9 -0.040 66 0.089 41
Currently smoking 0.033 84 0.008 90 -0.106 13 -0.139 41

Other leisure activities at age 17
Watching TV daily -0.060 25 -0.056 17 -0.022 68 0.036 60
Playing computer games daily -0.051 41 -0.024 58 0.011 92 0.065 51
Reading daily 0.078 18 0.102 3 0.060 24 -0.022 77
Note: Effects presented are average treatment effects for the target population. P-values are based on 499 bootstrap
replications. The measurement of all outcomes is described in Table B.32. School grades, cognitive skills, personality,
and aggregate outcomes are normalised to mean zero and variance 1 (higher value of grades is better). All other
outcome variables are binary, except for the following: Satisfaction with health (0 “Worst” to 10 “Best”) and current
health situation (1 “Bad” to 5 “Very good”).
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Table B.16 – Average effects of music vs. sports (adolescents with parents who have an upper
secondary school degree)

Music only Music only Music + sport Music + sport
vs. vs. vs. vs.

sport only sport (comp- sport only music only
etitive only)

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

Effect p-value Effect p-value Effect p-value Effect p-value
in % in % in % in %

Cognitive skills and school achievements at age 17
Cognitive skills - Average -0.103 45 -0.146 34 0.136 31 0.235 14
Cognitive skills - Analogies -0.018 86 -0.004 95 0.093 56 0.107 50
Cognitive skills - Figures -0.156 25 -0.169 24 0.073 53 0.233 15
Cognitive skills - Math -0.068 65 -0.148 37 0.146 39 0.207 20
School grades - Average -0.055 53 0.029 77 0.026 89 0.079 59
School grades - Maths -0.194 5 -0.098 33 -0.036 82 0.156 33
School grades - German 0.049 69 0.029 81 -0.013 95 -0.063 61
School grades - 1st for. lang. 0.051 57 0.149 13 0.126 26 0.072 59
Attends upper sec. school 0.074 8 -0.018 72 0.029 55 -0.045 51
Aim to enrol at university 0.113 1 0.078 13 0.078 16 -0.036 58
Attends university at age 20 0.080 21 -0.033 79 0.036 56 -0.042 63

Personality at age 17
Big 5: Conscientiousness -0.069 63 0.066 65 0.016 89 0.081 63
Big 5: Extraversion -0.254 18 -0.098 55 0.044 80 0.294 16
Big 5: Neuroticism 0.035 86 -0.068 73 0.013 93 -0.014 93
Big 5: Openness 0.322 7 0.334 0 0.350 0 0.027 90
Big 5: Agreeableness -0.073 60 -0.072 53 0.169 41 0.236 25
Willingness to take risk -0.089 55 -0.063 84 -0.276 6 -0.185 28

Subjective health and life style at age 18
Satisfaction with health -0.253 27 -0.004 97 0.058 77 0.312 27
Current health situation -0.196 5 -0.035 75 -0.129 11 0.070 52
Currently smoking -0.086 10 -0.023 61 -0.094 10 -0.008 89

Other leisure activities at age 17
Watching TV daily -0.014 83 -0.020 72 -0.028 71 -0.015 78
Playing computer games daily -0.094 3 -0.014 75 0.003 94 0.096 8
Reading daily 0.094 8 0.123 1 0.117 1 0.023 72
Note: Effects presented are average treatment effects for the target population. Inference based on 499 bootstrap
replications. The measurement of all outcomes is described in Table B.32. School grades, cognitive skills, personality,
and aggregate outcomes are normalised to mean zero and variance 1 (higher value of grades is better). All other
outcome variables are binary, except for the following: Satisfaction with health (0 “Worst” to 10 “Best”) and current
health situation (1 “Bad” to 5 “Very good”).
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Table B.17 – Average effects of music vs. sports (adolescents with parents having an average
labour market income below 1500 euros per month)

Music only Music only Music + sport Music + sport
vs. vs. vs. vs.

sport only sport (comp- sport only music only
etitive only)

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

Effect p-value Effect p-value Effect p-value Effect p-value
in % in % in % in %

Cognitive skills and school achievements at age 17
Cognitive skills - Average 0.063 63 0.003 96 -0.243 46 -0.301 32
Cognitive skills - Analogies 0.192 23 0.065 62 -0.019 90 -0.204 37
Cognitive skills - Figures 0.049 67 0.026 87 -0.201 43 -0.245 33
Cognitive skills - Math -0.048 71 -0.078 68 -0.364 33 -0.315 28
School grades - Average -0.013 91 -0.014 91 0.127 35 0.145 47
School grades - Maths -0.121 32 -0.072 45 0.035 73 0.157 30
School grades - German 0.146 15 0.093 29 0.083 52 -0.056 69
School grades - 1st for. lang. -0.058 63 -0.054 76 0.146 44 0.208 39
Attends upper sec. school 0.105 3 0.051 23 0.098 2 -0.006 92
Aim to enrol at university 0.092 5 0.094 2 0.119 1 0.028 68
Attends university at age 20 -0.003 92 0.078 11 0.037 55 0.041 40

Personality at age 17
Big 5: Conscientiousness -0.186 22 -0.085 55 0.077 72 0.262 28
Big 5: Extraversion -0.231 12 -0.166 19 0.063 61 0.292 5
Big 5: Neuroticism 0.326 2 0.314 8 -0.118 33 -0.444 1
Big 5: Openness 0.273 14 0.282 3 0.196 6 -0.080 71
Big 5: Agreeableness 0.239 5 0.082 59 0.183 23 -0.059 77
Willingness to take risk -0.332 7 -0.275 12 0.016 93 0.349 6

Subjective health and life style at age 18
Satisfaction with health -0.272 22 -0.404 13 0.305 34 0.573 17
Current health situation -0.192 2 -0.131 12 0.093 38 0.284 4
Currently smoking -0.084 11 -0.018 74 -0.146 0 -0.062 31

Other leisure activities at age 17
Watching TV daily -0.100 3 -0.044 37 -0.053 30 0.047 48
Playing computer games daily -0.003 94 0.032 52 -0.032 49 -0.030 68
Reading daily 0.130 0 0.110 2 0.181 1 0.053 49
Note: Effects presented are average treatment effects for the target population. Inference based on 499 bootstrap
replications. The measurement of all outcomes is described in Table B.32. School grades, cognitive skills, personality,
and aggregate outcomes are normalised to mean zero and variance 1 (higher value of grades is better). All other
outcome variables are binary, except for the following: Satisfaction with health (0 “Worst” to 10 “Best”) and current
health situation (1 “Bad” to 5 “Very good”).
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Table B.18 – Average effects of music vs. sports (adolescents with parents having an average
labour market income above 1500 euros per month)

Music only Music only Music + sport Music + sport
vs. vs. vs. vs.

sport only sport (comp- sport only music only
etitive only)

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

Effect p-value Effect p-value Effect p-value Effect p-value
in % in % in % in %

Cognitive skills and school achievements at age 17
Cognitive skills - Average 0.031 88 0.006 96 0.328 1 0.297 15
Cognitive skills - Analogies 0.076 76 0.079 70 0.314 2 0.237 40
Cognitive skills - Figures 0.134 67 0.050 73 0.305 1 0.171 50
Cognitive skills - Math -0.090 64 -0.069 63 0.182 15 0.274 19
School grades - Average -0.107 71 -0.057 84 0.117 30 0.225 26
School grades - Maths -0.256 17 -0.259 20 0.012 93 0.269 12
School grades - German 0.147 30 0.094 48 0.149 15 0.002 98
School grades - 1st for. lang. -0.090 64 0.052 76 0.120 35 0.211 16
Attends upper sec. school 0.013 83 -0.020 69 0.041 51 0.029 66
Aim to enrol at university 0.061 35 0.059 27 0.102 10 0.041 56
Attends university at age 20 0.072 28 0.140 5 0.047 36 -0.024 75

Personality at age 17
Big 5: Conscientiousness -0.293 31 0.029 83 0.183 14 0.475 7
Big 5: Extraversion -0.063 76 -0.180 25 0.239 11 0.304 9
Big 5: Neuroticism -0.006 96 -0.019 93 0.143 32 0.150 39
Big 5: Openness 0.233 22 0.478 1 0.454 0 0.223 37
Big 5: Agreeableness -0.297 10 -0.130 38 0.189 18 0.487 1
Willingness to take risk -0.122 46 -0.250 11 -0.521 2 -0.399 6

Subjective health and life style at age 18
Satisfaction with health 0.094 69 -0.064 78 -0.207 28 -0.303 25
Current health situation -0.094 25 -0.044 72 -0.115 15 -0.022 84
Currently smoking -0.033 61 0.013 82 0.059 71 0.092 34

Other leisure activities at age 17
Watching TV daily -0.030 64 -0.042 38 -0.019 78 0.011 88
Playing computer games daily -0.063 23 -0.067 12 -0.016 75 0.047 49
Reading daily 0.076 15 0.158 1 0.115 0 0.040 52
Note: Effects presented are average treatment effects for the target population. Inference based on 499 bootstrap
replications. The measurement of all outcomes is described in Table B.32. School grades, cognitive skills, personality,
and aggregate outcomes are normalised to mean zero and variance 1 (higher value of grades is better). All other
outcome variables are binary, except for the following: Satisfaction with health (0 “Worst” to 10 “Best”) and current
health situation (1 “Bad” to 5 “Very good”).
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Table B.19 – Average effects of music vs. sports (target population: all adolescents)

Music only Music only Music + sport Music + sport
vs. vs. vs. vs.

sport only sport (comp- sport only music only
etitive only)

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

Effect p-value Effect p-value Effect p-value Effect p-value
in % in % in % in %

Cognitive skills and school achievements at age 17
Cognitive skills - Average 0.058 54 0.021 84 0.181 6 0,123 27
Cognitive skills - Analogies 0.171 11 0.109 22 0.161 16 -0.010 95
Cognitive skills - Figures -0.001 99 0.045 64 0.172 8 0.173 18
Cognitive skills - Math -0.008 93 -0.076 48 0.069 51 0.077 56
School grades - Average 0.070 37 0.055 45 0.172 3 0.101 30
School grades - Maths -0.159 13 -0.078 30 0.101 16 0.260 4
School grades - German 0.236 1 0.142 4 0.112 11 -0.124 20
School grades - 1st for. lang. 0.135 19 0.088 18 0.124 18 -0.011 93
Attends upper sec. school 0.065 11 0.082 7 0.123 0 0.058 24
Aim to enrol at university 0.079 6 0.109 1 0.157 0 0.078 14
Attends university at age 20 0.029 44 0.097 3 0.100 1 0.071 12

Personality at age 17
Big 5: Conscientiousness -0.212 15 -0.109 39 0.054 56 0.266 10
Big 5: Extraversion -0.099 38 -0.238 5 0.208 4 0.307 1
Big 5: Neuroticism 0.097 38 0.150 11 -0.075 59 -0.172 24
Big 5: Openness 0.370 0 0.219 20 0.333 0 -0.037 77
Big 5: Agreeableness 0.025 84 0.085 37 0.075 70 0.050 76
Willingness to take risk -0.113 33 -0.234 4 -0.028 79 0.084 56

Subjective health and life style at age 18
Satisfaction with health -0.457 3 -0.240 23 -0.203 25 0.255 33
Current health situation -0.081 42 -0.168 4 -0.061 45 0.020 87
Currently smoking -0.018 72 -0.005 91 -0.036 41 -0.017 78

Other leisure activities at age 17
Watching TV daily -0.064 6 -0.066 3 -0.077 2 -0.013 78
Playing computer games daily -0.068 5 -0.070 2 -0.059 2 0.008 85
Reading daily 0.106 0 0.174 0 0.134 0 0.027 56
Note: SOEP v29, 2001-2012, own calculations. Effects presented are average treatment effects for all individuals,
irrespective of whether they are active or not. Inference is based on 4999 bootstrap replications. The measurement
of all outcomes is described in Table B.32. School grades, cognitive skills, personality, and aggregate outcomes are
normalised to mean zero and variance 1 (higher value of grades is better). All other outcome variables are binary,
except for the following: Satisfaction with health (0 “Worst” to 10 “Best”) and current health situation (1 “Bad”
to 5 “Very good”).
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Robustness analysis

Table B.20 – Average effects of music vs. sports (additional requirement for being considered
to play music: take music lessons outside of school)

Music only Music only Music + sport Music + sport
vs. vs. vs. vs.

sport only sport (comp- sport only music only
etitive only)

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

Effect p-value Effect p-value Effect p-value Effect p-value
in % in % in % in %

Cognitive skills and school achievements at age 17
Cognitive skills - Average 0.122 32 0.156 22 0.262 2 0.162 26
Cognitive skills - Analogies 0.186 15 0.226 2 0.256 2 0.089 55
Cognitive skills - Figures 0.159 18 0.189 9 0.339 0 0.198 17
Cognitive skills - Math -0.009 94 0.001 98 0.073 52 0.100 47
School grades - Average 0.063 47 0.116 11 0.239 0 0.192 6
School grades - Maths -0.113 23 -0.008 91 0.254 0 0.371 0
School grades - German 0.229 0 0.195 1 0.123 7 -0.086 39
School grades - 1st for. lang. 0.060 49 0.100 15 0.140 9 0.094 41
Attends upper sec. school 0.140 0 0.097 1 0.173 0 0.052 29
Aim to enrol at university 0.169 0 0.139 0 0.227 0 0.071 16
Attends university at age 20 0.073 10 0.075 8 0.122 0 0.056 29

Personality at age 17
Big 5: Conscientiousness -0.079 48 0.044 59 0.105 24 0.176 17
Big 5: Extraversion -0.245 2 -0.223 4 0.057 53 0.300 2
Big 5: Neuroticism 0.081 51 0.267 2 0.081 32 0.001 98
Big 5: Openness 0.392 0 0.401 0 0.392 0 -0.001 97
Big 5: Agreeableness 0.119 28 0.125 14 0.264 0 0.142 33
Willingness to take risk -0.181 11 -0.303 0 -0.109 25 0.063 68

Subjective health and life style at age 18
Satisfaction with health -0.243 14 -0.211 15 -0.091 61 0.132 59
Current health situation -0.131 10 -0.119 8 0.032 61 0.161 8
Currently smoking -0.071 12 -0.038 31 -0.102 0 -0.041 45

Other leisure activities at age 17
Watching TV daily -0.096 2 -0.111 1 -0.139 0 -0.045 37
Playing computer games daily -0.120 0 -0.101 0 -0.074 3 0.040 59
Reading daily 0.102 2 0.126 0 0.120 0 0.024 65
Note: SOEP v29, 2001-2012, own calculations. Effects presented are average treatment effects for the target
population. Inference based on 999 bootstrap replications. The measurement of all outcomes is described in
Table B.32. School grades, cognitive skills, personality, and aggregate outcomes are normalised to mean zero and
variance 1 (higher value of grades is better). All other outcome variables are binary, except for the following:
Satisfaction with health (0 “Worst” to 10 “Best”) and current health situation (1 “Bad” to 5 “Very good”)
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Table B.21 – Average effects of music vs. sports (in addition to standard definition, adoles-
cents are considered as active if they play music or sports at least monthly)

Music only Music only Music + sport Music + sport
vs. vs. vs. vs.

sport only sport (comp- sport only music only
etitive only)

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

Effect p-value Effect p-value Effect p-value Effect p-value
in % in % in % in %

Cognitive skills and school achievements at age 17
Cognitive skills - Average 0.082 41 -0.050 60 0.209 2 0.128 26
Cognitive skills - Analogies 0.182 15 0.098 26 0.255 0 0.076 56
Cognitive skills - Figures -0.003 97 0.013 90 0.326 0 0.329 1
Cognitive skills - Math 0.030 76 -0.171 6 -0.042 70 -0.073 60
School grades - Average 0.038 57 0.159 6 0.172 1 0.137 10
School grades - Maths -0.110 14 -0.014 84 0.141 5 0.248 1
School grades - German 0.154 2 0.218 0 0.127 3 -0.021 79
School grades - 1st for. lang. 0.079 31 0.180 3 0.119 4 0.046 60
Attends upper sec. school 0.100 1 0.055 12 0.146 0 0.049 27
Aim to enrol at university 0.115 0 0.105 0 0.171 0 0.059 18
Attends university at age 20 0.056 16 0.077 2 0.073 5 0.020 71

Personality at age 17
Big 5: Conscientiousness -0.169 18 -0.003 98 0.091 47 0.259 4
Big 5: Extraversion -0.223 4 -0.239 1 0.194 4 0.417 0
Big 5: Neuroticism 0.087 40 0.056 58 -0.098 31 -0.186 18
Big 5: Openness 0.495 0 0.357 0 0.443 0 -0.052 66
Big 5: Agreeableness -0.044 69 0.096 29 0.144 15 0.188 12
Willingness to take risk -0.100 35 -0.243 4 0.019 87 0.117 41

Subjective health and life style at age 18
Satisfaction with health -0.002 98 -0.238 9 -0.002 97 0.001 98
Current health situation -0.065 58 -0.150 2 -0.015 82 0.049 65
Currently smoking -0.115 0 -0.057 10 -0.066 16 0.047 52

Other leisure activities at age 17
Watching TV daily -0.081 3 -0.094 0 -0.074 5 0.006 90
Playing computer games daily -0.057 12 -0.096 0 -0.049 13 0.007 87
Reading daily 0.105 2 0.155 0 0.131 0 0.025 58
Note: SOEP v29, 2001-2012, own calculations. Effects presented are average treatment effects for the target
population. Inference based on 999 bootstrap replications. The measurement of all outcomes is described in
Table B.32. School grades, cognitive skills, personality, and aggregate outcomes are normalised to mean zero and
variance 1 (higher value of grades is better). All other outcome variables are binary, except for the following:
Satisfaction with health (0 “Worst” to 10 “Best”) and current health situation (1 “Bad” to 5 “Very good”).
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Table B.22 – Average effects of music vs. sports (using a different common support rule)

Music only Music only Music + sport Music + sport
vs. vs. vs. vs.

sport only sport (comp- sport only music only
etitive only)

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

Effect p-value Effect p-value Effect p-value Effect p-value
in % in % in % in %

Cognitive skills and school achievements at age 17
Cognitive skills - Average 0.100 28 0.103 27 0.302 0 0.213 6
Cognitive skills - Analogies 0.080 58 0.198 5 0.269 0 0.201 10
Cognitive skills - Figures 0.161 10 0.167 5 0.345 0 0.191 10
Cognitive skills - Math 0.029 74 -0.065 48 0.126 15 0.107 32
School grades - Average 0.058 44 0.124 8 0.193 0 0.152 8
School grades - Maths -0.086 26 -0.025 72 0.175 2 0.264 1
School grades - German 0.171 2 0.204 0 0.137 4 -0.012 89
School grades - 1st for. lang. 0.068 36 0.132 6 0.106 26 0.055 52
Attends upper sec. school 0.081 6 0.097 1 0.190 0 0.123 3
Aim to enrol at university 0.126 0 0.118 0 0.218 0 0.103 4
Attends university at age 20 0.056 15 0.073 3 0.128 0 0.078 9

Personality at age 17
Big 5: Conscientiousness -0.054 53 -0.047 63 0.106 23 0.168 9
Big 5: Extraversion -0.121 27 -0.173 7 0.114 17 0.250 5
Big 5: Neuroticism 0.014 92 0.139 14 0.032 70 0.003 97
Big 5: Openness 0.411 0 0.377 0 0.413 0 -0.003 96
Big 5: Agreeableness 0.022 82 0.080 38 0.327 0 0.319 2
Willingness to take risk -0.114 28 -0.236 1 -0.151 25 -0.026 84

Subjective health and life style at age 18
Satisfaction with health -0.134 37 -0.421 0 -0.015 89 0.128 43
Current health situation -0.119 9 -0.175 0 -0.039 51 0.084 26
Currently smoking -0.040 43 -0.022 53 -0.104 0 -0.075 25

Other leisure activities at age 17
Watching TV daily -0.097 2 -0.096 0 -0.122 0 -0.028 49
Playing computer games daily -0.072 1 -0.088 0 -0.064 2 0.006 88
Reading daily 0.082 3 0.147 0 0.126 0 0.051 21
Note: SOEP v29, 2001-2012, own calculations. Effects presented are average treatment effects for the target
population. The common support quantile is now fixed to 97%. Inference based on 999 bootstrap replications (except
column 2, in which p-values do not take into account that the propensity score is estimated). The measurement
of all outcomes is described in Table B.32. School grades, cognitive skills, personality, and aggregate outcomes are
normalised to mean zero and variance 1 (higher value of grades is better). All other outcome variables are binary,
except for the following: Satisfaction with health (0 “Worst” to 10 “Best”) and current health situation (1 “Bad”
to 5 “Very good”).
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Table B.23 – Average effects of music vs. sports on missing outcomes

Music only Music only Music + sport Music + sport
vs. vs. vs. vs.

sport only sport (comp- sport only music only
etitive only)

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

Effect p-value Effect p-value Effect p-value Effect p-value
in % in % in % in %

Indicators: 1 if at least one outcome in the respective group is missing
Missing cognitive skills -0.006 88 0.037 61 -0.044 24 -0.039 38
Missing: One of the outcomes
measured since 2006

-0.012 58 -0.001 97 0.026 28 0.037 21

Missing: Health outcomes at
age 18

0.061 11 0.026 38 0.008 79 -0.051 25

Missing: Outcomes measured in
every survey year

-0.023 46 0.001 96 0.015 60 0.037 26

Note: SOEP v29, 2001-2012, own calculations. Effects presented are average treatment effects for the target
population. Inference based on 4999 bootstrap replications.
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Table B.24 – Average effects of music vs. sports (using survey weights)

Music only Music only Music + sport Music + sport
vs. vs. vs. vs.

sport only sport (comp- sport only music only
etitive only)

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

Effect p-value Effect p-value Effect p-value Effect p-value
in % in % in % in %

Cognitive skills and school achievements at age 17
Cognitive skills - Average 0.169 16 0.008 93 0.267 0 0.100 45
Cognitive skills - Analogies 0.246 4 0.093 36 0.292 0 0.047 74
Cognitive skills - Figures 0.184 16 0.051 62 0.184 4 0.002 99
Cognitive skills - Math 0.020 85 -0.114 27 0.107 26 0.088 50
School grades - Average -0.006 95 0.070 39 0.122 10 0.135 18
School grades - Maths -0.175 19 -0.036 60 0.090 22 0.263 1
School grades - German 0.168 3 0.115 16 0.084 20 -0.072 44
School grades - 1st for. lang. 0.039 63 0.096 19 0.095 21 0.063 52
Attends upper sec. school 0.131 0 0.065 9 0.156 0 0.032 53
Aim to enrol at university 0.097 4 0.093 0 0.182 0 0.090 7
Attends university at age 20 0.023 73 0.084 1 0.111 0 0.088 7

Personality at age 17
Big 5: Conscientiousness -0.161 15 -0.027 77 0.107 19 0.263 3
Big 5: Extraversion -0.219 4 -0.181 3 0.174 1 0.390 0
Big 5: Neuroticism 0.172 9 0.173 5 -0.002 96 -0.175 12
Big 5: Openness 0.355 0 0.379 0 0.377 0 0.023 86
Big 5: Agreeableness 0.099 43 0.094 30 0.234 1 0.135 32
Willingness to take risk -0.070 54 -0.227 3 -0.019 83 0.053 70

Subjective health and life style at age 18
Satisfaction with health -0.357 19 -0.140 28 0.125 48 0.481 1
Current health situation -0.188 4 -0.093 12 0.024 76 0.214 2
Currently smoking -0.046 32 -0.050 14 -0.128 0 -0.083 9

Other leisure activities at age 17
Watching TV daily -0.060 8 -0.080 1 -0.093 0 -0.034 43
Playing computer games daily -0.074 4 -0.066 1 -0.053 7 0.020 64
Reading daily 0.091 1 0.137 0 0.144 0 0.057 22
Note: SOEP v29, 2001-2012, own calculations. Effects presented are average treatment effects for the target
population. Inference based on 499 bootstrap replications (except columns 1 and 4, in which p-values do not take
into account that the propensity score is estimated). The measurement of all outcomes is described in Table B.32.
School grades, cognitive skills, personality, and aggregate outcomes are normalised to mean zero and variance 1
(higher value of grades is better). All other outcome variables are binary, except for the following: Satisfaction with
health (0 “Worst” to 10 “Best”) and current health situation (1 “Bad” to 5 “Very good”).
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B.3 Details on the matching estimator

Table B.25 gives the detailed matching protocol used. See Huber et al. (2013) and Huber

et al. (2015) for further details on the implementation and the properties of this estimator,

including trimming and common support rules.

Table B.25 – Matching protocol for the estimation of a counterfactual outcome and the effects

Step A-1 Choose one observation in the subsample defined by d = 1 and delete it from that pool.

Step B-1 Find an observation in the subsample defined by d = 0 that is as close as possible to the one
chosen in step A-1 in terms of (x), x̃. ‘Closeness’ is based on the Mahalanobis distance.

Step C-1 Repeat A-1 and B-1 until no observation with d = 1 is left.

Step D-1 Compute the maximum distance (dist) obtained for any comparison between a member of
the reference distribution and matched comparison observations.

Step A-2 Repeat A-1.

Step B-2 Repeat B-1. If possible, find other observations in the subsample of d = 0 that are at least
as close as R· dist to the one chosen in step A-2. Do not remove these observations, so that
they can be used again. Compute weights for all chosen comparisons observations that are
proportional to their distance. Normalise the weights such that they add to one.

Step C-2 Repeat A-2 and B-2 until no participant in d = 1 is left.

Step D-2 For any potential comparison observation, add the weights obtained in A-2 and B-2.

Step E Using the weights w(xi) obtained in D-2, run a weighted linear regression of the outcome
variable on the variables used to define the distance (and an intercept).

Step F-1 Predict the potential outcome y0(xi) of every observation using the coefficients of this re-
gression: ŷ0(xi)

Step F-2 Estimate the bias of the matching estimator for E(Y 0|D = 1) as:
∑N

i=1
(1−di)wiŷ0(xi)

N0
−

diŷ0(xi)
N1

.

Step G Using the weights obtained by weighted matching in D-2, compute a weighted mean of the
outcome variables in d = 0. Subtract the bias from this estimate to get E(Y 0|D = 1).

Note: R is set to 150%. Gender is used as additional matching variable (x̃). The weight of the propensity score
coming from the Mahalanobis metric is multiplied by 5. Control observations with weights larger than 5% are
removed.

Table C.1 shows how to compute the average treatment effects on the treated (ATET).

The average treatment effects on the non-treated (ATENT) are computed in the same

way but the role of treated and controls are reversed in the algorithm. The average

treatment effect (ATE) is computed by aggregating both effects using the treatment share

(ATE = ATET · P (D = 1) + ATENT · P (D = 0)). These estimations are performed

for each of the six subsamples separately. The weights used to aggregate these estimates

over specific groups or the population are proportional to the number of treated (for the

ATET) / controls (ATENT) / populations (ATE) in the respective subsamples.
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See also Huber et al. (2015) for operational details of this estimator. The particular

version of this estimator used is the RAD_MATCH Gauss package version 3.2.1. It has the

feature that sampling weights may be accounted for in general. Furthermore, bootstrap

inference as described in Huber et al. (2015) is based on weights that are combination of

sampling weights, matching weights as well as regression weights. The improved bootstrap

smoother as proposed by Racine and MacKinnon (2007) is used to economize on the

required bootstrap replications. In addition, the variable gender is used as additional

variables in the Mahalanobis step, in which the propensity score is overweighed by a

factor of 5. The distance measure is set to 150%.

B.4 Robustness with respect to the validity of the selection on

observables assumption

Sensitivity test – Ichino et al. (2008)

The test relies on the simulation of a confounder, U , that is correlated to the outcomes and

to the treatment. The sensitivity of the specification to a violation of the CIA is assessed by

comparing results with the simulated confounder U and results without. The confounder

U is binary and independent of included covariates. The confounder is simulated such

that its probability (pij) for taking a value of 1 varies for the four strata defined by the

outcome and the treatment i.e. pij = P (U = 1|D = i, Y = j), i, j ∈ {0, 1} (Y denotes

the outcome variable and D denotes the treatment). Setting pij to 0.5 for all cases would

therefore be the same as simulating a confounder U that does not bias the results. This

probability scenario is similar to the “without the confounder U” scenario (scenario 1).

It is used as the baseline when comparing results. To simulate a confounder U which

pij varies with treatment and outcome, we use the correlation pattern of an important

observed confounder: gender (scenario 2). In other words, the probability (pij) is similar

to the probability for gender, which varies among the strata (and among the different

treatments that we use). By doing so we test the sensitivity of our specification to a missing

unobserved confounder that is correlated to treatment and potential outcome in the same

way as gender is. We choose gender because it is the most important confounder in

terms of size and significance in the p-score. Furthermore, we believe that the unobserved
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confounders are closely related to gender (behaviours, parents’ education and preferences,

for example). A third scenario is simulated in which we use the correlation pattern of

another important covariate: the recommendation for upper secondary school (scenario 3).

This covariate is also an important confounder which is used as a proxy for cognitive skills.

We believe that the unobserved confounders might be correlated with this proxy.

Following Ichino et al. (2008) suggestion, we repeat the simulations several times and

take the mean of the effects over the simulations. We draw 19 times U (i.e. we have 19

random realisations of U for each observation) within each bootstrap replication and use

99 bootstrap replications for each scenario. Then, we compare the results between the

baseline (pij = 0.5,∀i, j) and the two biased scenario (scenario 2 and 3). The deviations

from the baseline results and their significance are reported in Table B.26 for scenario 2

and in Table B.27 for scenario 3. The deviation is computed for the ATE for the target

population with linear bias correction for the 4 treatments. The deviation is never signif-

icant at the 5% threshold. Our specification is not sensitive to a violation of the CIA in

the tested scenario.
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Table B.26 – Average effects of music vs. sports (scenario 2: a confounder similar to gender)

Music only Music only Music + sport Music + sport
vs. vs. vs. vs.

sport only sport (com- sport only music only
petitive) only

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

Difference to Difference to Difference to Difference to
baseline baseline baseline baseline

Cognitive skills and school achievement at age 17
Cognitive skills - Average 0.007 -0.020 0.001 -0.015
Cognitive skills - Analogies -0.028 -0.025 0.031 -0.003
Cognitive skills - Figures 0.005 0.011 -0.008 -0.017
Cognitive skills - Math 0.033 -0.027 -0.012 -0.006
School grades - Average -0.004 0.024 0.008 -0.016
School grades - Maths -0.012 0.002 0.014 -0.016
School grades - German -0.001 0.038 0.005 -0.019
School grades - 1st for. lang. 0.008 0.009 0.001 -0.005
Attends upper sec. school -0.008 -0.011 0.003 0.014
Attends university at age 20 0.003 -0.007 -0.006 0.028
Aim to enrol at university 0.001 -0.002 0.005 0.012

Personality at age 17
Big 5: Conscientiousness 0.013 0.004 -0.034 0.012
Big 5: Extraversion 0.040 0.018 -0.041 0.085
Big 5: Neuroticism 0.007 -0.007 0.031 0.007
Big 5: Openness -0.024 0.008 -0.012 0.081
Big 5: Agreeableness 0.015 -0.013 -0.006 -0.008
Willingness to take risk 0.035 0.002 -0.006 0.028

Subjective health and life style at age 18
Satisfaction with health -0.008 -0.050 0.026 0.052
Current health situation 0.017 0.015 -0.003 -0.032
Currently smoking -0.010 0.001 0.003 0.007

Other leisure activities at age 17
Watching TV daily 0.001 -0.005 0.001 0.010
Playing computer games daily 0.004 -0.010 -0.004 0.001
Reading daily -0.002 -0.009 -0.008 0.015
Note: SOEP v29, 2001-2012, own calculations. Difference of effects in confounding scenario to baseline scenario. For
the confounding scenario, a confounder U is simulated with probabilities: P (U = 1|Y = 1, D = 1); P (U = 1|Y =
0, D = 1); P (U = 1|Y = 1, D = 0); P (U = 1|Y = 0, D = 0) according to those of the variable gender. Inference
based on 99 bootstrap replications and 19 draws of simulated binary confounder; quantile method, smoothed version,
linear bias adjustment, symmetric p-values used. None of the differences are statistically significant at the 10% level.
The measurement of all outcomes is described in Table B.32. School grades, cognitive skills and personality are
normalised. All other outcome variables are binary, except for the following: Satisfaction with health (0 “Worst” to
10 “Best”) and current health situation (1 “Bad” to 5 “Very good”).
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Table B.27 – Average effects of music vs. sports (scenario 3: a confounder similar to the
rec-ommendation for upper secondary school)

Music only Music only Music + sport Music + sport
vs. vs. vs. vs.

sport only sport (com- sport only music only
petitive) only

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

Difference to Difference to Difference to Difference to
baseline baseline baseline baseline

Cognitive skills and school achievement at age 17
Cognitive skills - Average -0.027 0.004 -0.011 0.010
Cognitive skills - Analogies -0.033 0.002 0.001 0.005
Cognitive skills - Figures -0.009 0.015 -0.017 -0.033
Cognitive skills - Math -0.020 -0.007 -0.014 0.026
School grades - Average 0.002 -0.014 0.008 -0.002
School grades - Maths 0.003 -0.012 0.007 -0.006
School grades - German 0.004 -0.008 0.001 0.001
School grades - 1st for. lang. -0.005 -0.014 0.012 0.007
Attends upper sec. school -0.011 -0.007 -0.003 0.007
Attends university at age 20 -0.018 -0.001 -0.015 0.016
Aim to enrol at university -0.008 -0.001 0.000 0.001

Personality at age 17
Big 5: Conscientiousness -0.026 0.027 -0.014 0.000
Big 5: Extraversion 0.009 -0.026 -0.020 0.092
Big 5: Neuroticism 0.032 -0.008 0.007 0.015
Big 5: Openness 0.007 -0.003 -0.030 0.028
Big 5: Agreeableness 0.034 -0.011 0.000 -0.081
Willingness to take risk 0.025 -0.048 -0.009 0.064

Subjective health and life style at age 18
Satisfaction with health 0.012 -0.024 0.001 0.064
Current health situation 0.015 0.002 -0.012 -0.019
Currently smoking -0.007 0.000 0.004 0.007

Other leisure activities at age 17
Watching TV daily -0.013 0.002 0.000 0.033
Playing computer games daily 0.006 -0.006 0.004 0.000
Reading daily 0.001 0.003 -0.011 0.003
Note: SOEP v29, 2001-2012, own calculations. Difference of effects in confounding scenario to baseline scenario.
For the confounding scenario, a confounder U is simulated with the following probabilities: P (U = 1|Y = 1, D = 1);
P (U = 1|Y = 0, D = 1); P (U = 1|Y = 1, D = 0); P (U = 1|Y = 0, D = 0) according to those of the variable
recommendation for upper secondary school. Inference based on 99 bootstrap replications and 19 draws of simulated
binary confounder; quantile method, smoothed version, linear bias adjustment, symmetric p-values used. None of the
differences are statistically significant at the 10% level. The measurement of all outcomes is described in Table B.32.
School grades, cognitive skills and personality are normalised. All other outcome variables are binary, except for
the following: Satisfaction with health (0 “Worst” to 10 “Best”) and current health situation (1 “Bad” to 5 “Very
good”).
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Instrumental variable estimation

Concepts and instruments used

We need an instrumental variable (IV) as an exogenous source of variation in the choice of

an extracurricular activity. This IV should induce the individual to choose music rather

than sports: we use an indicator of whether either parent played a musical instrument in

their youth. It is a binary indicator coded to “1” if either parent declares having played

a musical instrument, “0” otherwise. In order to identify a causal effect, this IV must be

strong and valid.

We argue that parental engagement in musical activities during their own adolescence

is a strong IV for the child’s decision to play music rather than or in addition to sports.

The relevance of that variable can be justified both theoretically and empirically. Parents

play an important role in choosing their children’s extracurricular activities, given that

they provide financial, logistic and psychological support (Gustafson and Rhodes, 2006).

Following a classical Becker-type reasoning (Becker, 1965), the decision to enrol in music

classes or a sports club is likely to be motivated by maximizing utility, both with respect

to current pleasure and future investments in skills. Assuming that individuals have

imperfect information, personal experience is likely to influence their choice with respect

to their child’s leisure activity. In addition, the choice of activity is likely to depend

on taste. This reinforces the relevance of our IV. Taste is shaped either by education

or repeated consumption (Garboua and Montmarquette, 1996; Lunn and Kelly, 2009;

Seaman, 2006). Hence, the child is likely to share the same taste as her parents. Hille and

Schupp (2015) argue that the parents’ taste for the arts is a very strong predictor of their

child’s enrolment into music practice.

The crucial assumption for an IV to be valid is that it has no direct effect on the

outcome. This assumption is known as exogeneity or mean exclusion restriction (Frölich,

2007). The mean exclusion restriction may be invalid due to reverse causality, observable

and unobservable characteristics determining the IV as well as a direct effect of the IV

through a channel other than the treatment. We discuss each of these potential violations

in the following.

Reverse causality can be ruled out since the IV is measured prior to the child’s birth.

Still, the IV – childhood musical activity of the parents – may affect the outcome due to
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the influence of its determinants. If education or other parental characteristics – besides

providing an incentive to engage with music – influence the child’s skill development, the

exogeneity assumption is violated. Parental participation in artistic activities is linked

to their level of education and their socio-economic environment. These characteristics

are correlated with their labour-market success and thus with their child’s development.

We take this endogeneity into account by adding covariates (the same we use for in the

selection-on-observables framework in the main part of this paper).

A final source of violation of the exogeneity assumption exists, if the IV has a direct

effect on the outcomes due to the effects of parental activities on parental skills. If being

active in music has affected parental skill development differently than being active in

sports and if this has consequences on the child’s skill development, our IV is no longer

exogenous. Music activities might have benefited the parents’ skills during childhood

and youth. While personality has been found malleable during childhood (e.g. Cobb-

Clark and Schurer, 2012; Donnellan and Lucas, 2008; Heckman and Kautz, 2012; Specht

et al., 2011), it is considered stable among adults (Pervin et al., 2005). We control for

parental personality, which may have been affected by childhood leisure activities. Some

of the advantages resulting from parental differences in past leisure activity are taken into

account by controlling for education, income and labour market situation as described

above.

Finally, the identification of the local average treatment effect using IV requires the

assumption of monotonicity (Frölich, 2007). We need to assume that no adolescent chooses

to become active in sports rather than music, even though their parents were engaged in

artistic activities several years before. While we cannot rule out the existence of rebellious

children, we argue that, given the age at which children decide between music and sports,

they are unlikely to drive our results and that the monotonicity assumption is satisfied

due to our sample choice.

Sample selection and descriptive statistics

The subsample for which the IV is available is roughly half the size of the original sample

and somewhat different. The high-income group is overrepresented and immigrants as well

as East Germans are underrepresented. Being part of the SOEP design, these differences in
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sample composition are exogenous to our questions of interest. We expect mean outcomes

to differ from the original sample.

Results

As suggested by Frölich (2007), we estimate the LATE non-parametrically by using a

propensity score to reduce dimensionality. This is necessary, given that the sample is rela-

tively small and that we need to control for a large number of covariates. The estimation of

the LATE with covariates (propensity score in our case) is equivalent to the computation

of two matching estimators: the effect of the instrument on the outcome divided by the

effect of the instrument on the treatment (conditional on a set of covariates). This effect

concerns solely the subpopulation of compliers: individuals who react to the instrument

(i.e. adolescents who play music because at least one of their parents was artistically active

at the age of 16).

The results of the estimations are reported in Table B.28. The first stage represents the

effect of the instrument on the probability of being treated. The fact that at least one of

the parents played a musical instrument during their adolescence is a good predictor of the

probability that the adolescent herself is engaged in music. As stated above, the LATE

is different from the ATE; therefore, the results cannot be directly compared to the main

results of the paper. We find that practicing music instead of sports has a detrimental

effect on school grades in mathematics for the complier population (columns 1 and 2 of

Table B.28). Last, practicing music instead of doing sport competitively increases the

openness of the adolescent.
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Table B.28 – Average effects of music vs. sports (IV estimations)

Music only Music only Music + sport
vs. vs. vs.

sport only sport (com- sport only
petitive) only

(1) (2) (3)

Effect p-value Effect p-value Effect p-value
in % in % in %

First stage 0.071 1 0.144 0 0.099 0

Cognitive skills and school achievement at age 17
Cognitive skills - Average 0.593 89 0.293 88 0.424 94
Cognitive skills - Analogies -2.460 65 -1.214 60 -1.760 66
Cognitive skills - Figures -0.962 84 -0.475 81 -0.688 85
Cognitive skills - Math 4.456 54 2.199 48 3.188 81
School grades - Average -0.907 17 -0.448 13 -0.649 23
School grades - Maths -2.614 6 -1.290 2 -1.870 18
School grades - German -0.326 68 -0.161 63 -0.234 67
School grades - 1st for. lang. -0.226 79 -0.112 76 -0.162 88
Attends upper sec. school 0.126 75 0.062 69 0.090 81
Attends university at age 20 -0.561 18 -0.277 11 -0.402 22
Aim to enrol at university -0.057 86 -0.028 85 -0.041 88

Personality at age 17
Big 5: Conscientiousness -0.130 56 -0.064 50 -0.093 75
Big 5: Extraversion -0.014 94 -0.007 94 -0.010 96
Big 5: Neuroticism 0.150 48 0.074 40 0.107 66
Big 5: Openness 0.297 26 0.147 9 0.213 27
Big 5: Agreeableness 0.213 27 0.105 18 0.152 67
Willingness to take risk 0.944 69 0.466 66 0.676 71

Subjective health and life style at age 18
Satisfaction with health -0.429 86 -0.212 83 -0.307 87
Current health situation -0.313 75 -0.155 72 -0.224 83
Currently smoking -0.334 55 -0.165 49 -0.239 61

Other leisure activities at age 17
Watching TV daily -0.092 82 -0.045 79 -0.066 84
Playing computer games daily 0.412 43 0.203 30 0.294 75
Reading daily 0.371 48 0.183 37 0.266 42
Note: SOEP v29, 2001-2012, own calculations. Inference based on 399 bootstrap replications. Contrary to the
estimations in other tables of this paper, school grades, cognitive skills and personality are not normalised, but
measured from 0 to 20 for cognitive skill, from 6 to 1 for school grades and from 0 to 1 for personality. The
measurement of all other outcomes is described in Table B.32. All other outcome variables are binary, except for
some health measures as indicated.
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Characteristics of dropouts

Potential threat to identification:

Differences in reasons to give up music or sports

Our treatment definition considers adolescents as playing music or sports if they do so at

age 17 and have started at age 14 or earlier. With other words, those who played sports

or a musical instrument as a child and gave up before age 17 (before answering the SOEP

youth questionnaire), are not considered treated. Moreover, we have no information on

sports and music participation for these adolescents, given that questions on starting age

and other details of involvement with music or sports are only asked if the adolescent

states to be still engaged with the activity at age 17. When describing our identification

strategy, we argue that this is not a problem, because the reasons for giving up music and

sports are similar, and we therefore consider similar adolescents as not being active, even

though they gave up their activity before age 17 and might differ from those who never

played music or sports.

Possible test:

Subsample with information on history of music/sports involvement

Since 2006, parents are asked about extracurricular activities for each of their children

under the age of 16. These questions are included biannually in the SOEP household

questionnaire. Using these answers, we can compare the characteristics of adolescents who

gave up music or sports before answering the SOEP youth questionnaire for a subsample of

752 individuals. For them, we have biannual information on music and sports participation

at least from age 13/14.

For both music and sports, we constructed a variable taking the values 0 “Never played”,

1 “Played at least at the time of one SOEP interview between age 11 and 14, but does not

play at age 17 (is not treated)” and 2 “Treated (plays at age 17 and started at age 14 or

before)”. Table B.29 illustrates the coding of this variable. According to this definition,

only 65 of the 752 adolescents (8.6%) gave up music before age 17 and 133 adolescents

(17.7%) gave up sports.

Table B.30 shows the history of sports and music participation between age 14 and 17

by treatment status within the reduced sample described above. The table shows that
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among those who only play sports, 15% also played music at age 14, but gave up before

answering the SOEP youth questionnaire at age 17. Among music participants, even 45%

gave up sports between age 14 and 17. With other words, only 85% of the sports and 55%

of the music participants were not involved with the other activity between age 14 and 17.

These figures are comparable given the prevalence of both activities among adolescents:

for every four adolescents who are active in music or sports according to our definition

(playing at age 17 and having started at age 14 or before), approximately another three

were active at age 14, but gave up before age 17. Among those who play neither of the

activities according to our definition, 43% actually played sports and 8% played music a

couple of years earlier, but gave up before answering the youth questionnaire.

Whether the existence of adolescents who gave up one activity within the treatment

group of those active in the other threatens our identification strategy depends on whom

we actually compare. If the reasons to give up music and sports are similar, these ‘partly

treated’ individuals should not be of concern. Although we have no information on the

reasons for giving up music or sports activities, we can compare the characteristics adoles-

cents who gave up one of these activities between age 14 and 17 to those who did not play

at age 14, as well as those who we consider as treated (who started at age 14 or before

and still play at 17).

Table B.31 shows covariates and outcomes for different histories of sports and music

participation. In general, adolescents who gave up music or sports are similar. In terms

of socio-economic status, they are situated between those who still play at age 17 and

those who never played between age 14 (or 12) and 17. The only exception is migration

background: Parents of adolescents who gave up sports are more likely to have a migration

background than parents of other adolescents. With respect to the parents’ ISEI status

and education, drop-outs are more similar to treated than to never-playing individuals.

With respect to individual characteristics, drop-outs do have some notable character-

istics. In contrast to the finding for SES stated above, school grades of drop-outs are

more similar to those who never played than to treated adolescents. This might reflect

the fact that difficulties at school are an important reason to stop playing music or sports.

Moreover, music drop-outs are slightly less conscientious and more emotionally stable.

Drop-outs of both music and sports also have a higher willingness to take risks and are

slightly more often smokers. Table B.31 is restricted to variables that help characterize



224 Appendix to chapter 3

Table B.29 – Possible patterns of music/sports participation and how we summarize it

Possible patterns of music/sports participation and treatment status Coding of new
variable

Playing at age 11 or 12 Playing at age 13 or 14 Playing at age 16/17
and having started at
age 14 or before
(Treated)

No No No Never played
(information missing) No No
No (information missing) No

Yes No No Gave up before
No Yes No age 17
Yes Yes No
(information missing) Yes No
Yes (information missing) No

Yes Treated
Note: Each line represents one possible pattern of for the three variables “Playing at age 11 or 12”, “Playing at age
13 or 14” and “Treated” and how they were interpreted when coding the variable “Giving up”.

Table B.30 – History of music and sports participation by treatment status

Comparison groups used in this study

Neither sports Sports only Music only Music
nor music and sports

Total sample (N) 1374 1640 333 501
Reduced sample (N)
(information on sports/music
available since age 12 or 14)

219 311 84 138

Actual history of sports participation (in % of reduced sample)
Never played 57 0 55 0
Gave up between age 14 and 17 43 0 45 0
Started at age 14 or before, played at age
17

0 100 0 100

Actual history of music participation (in % of reduced sample)
Never played 92 85 0 0
Gave up between age 14 and 17 8 15 0 0
Started at age 14 or before, played at age
17

0 0 100 100

Note: SOEP v29, 2001-2012, own calculations. History of sports and music participation between age 12 (14 for
some adolescents) and 17 by treatment group status. For each activity, the values show the percent of adolescents
among the reduced sample, who never played the activity between age 14 and 17, who played at age 14, but no
longer did so at age 17, and those who played at age 14 and 17.
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adolescents, who give up music or sports during adolescence. Many further characteristics

are very similar across these groups of extracurricular participation. Despite the small dif-

ferences stated above, music and sports drop-outs do not differ much and should therefore

not threaten the main results of this paper.

Table B.31 – Characteristics of never-players, drop-outs and active adolescents by activity

Sports Music

Never Gave Treated Never Gave Treated
played up Treated played up Treated

Covariates
Female 0.59 0.47 0.45 0.47 0.49 0.53
Recommendation for upper sec. school 0.23 0.40 0.51 0.34 0.49 0.59
Household net wealth (in 100,000 Euros) 2.19 1.49 2.36 1.57 2.20 3.42
ISEI socio-economic status (0 to 90) 42 48 50 44 54 54
Parent with upper sec. school degree 0.26 0.34 0.43 0.28 0.55 0.53
Parent with migration background 0.21 0.29 0.19 0.23 0.18 0.18
Willingness to take risks (mother, 0 to 10) 3.84 4.09 4.03 3.99 4.36 3.92

Outcome variables
Average cognitive skills -0.18 -0.11 0.13 -0.11 0.04 0.27
Average mark 0.05 -0.05 0.14 -0.04 0.07 0.34
Conscientiousness -0.07 -0.03 0.08 0.02 -0.11 0.09
Neuroticism 0.11 -0.01 -0.03 0.02 -0.17 0.03
Willingness to take risks -0.20 0.14 0.02 -0.03 0.12 0.01
Currently smoking (age 18) 0.18 0.23 0.13 0.17 0.19 0.12
Note: SOEP v29, 2001-2012, own calculations. Covariates and outcomes for different histories of sports and music
participation. Most covariates are binary, except if otherwise indicated (household wealth and ISEI status). Most
outcome variables are normalized to have mean zero and variance 1, except ‘currently smoking’ (binary).
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B.5 Measurement of outcome variables

Table B.32 – Description of outcome variables

Outcome variables Description

Cognitive skills and school achievement at age 17
Cognitive skills - Average Mean value of analogies, figures and math (see below)
Cognitive skills - Analogies Identify word pairs (e.g. forest – tree is equivalent to meadow – ?

[grass])
Cognitive skills - Figures Identify the following symbol in a row of symbols
Cognitive skills - Math Insert maths operators in small calculus problems
School grades - Average Mean value of maths, German and foreign language grade (see below)
School grades - Maths Mathematics grade in latest school report (self-reported)
School grades - German German grade in latest school report (self-reported)
School grades - 1st for. lang. 1st foreign language grade in latest school report (self-reported)
Attends upper sec. school The adolescent attends an upper secondary school at age 17
Aim to enroll at university Self-reported aim (at age 17) to attend higher education
Attends university at age 20 Available for adolescents who are still part of the SOEP at age 20

(about 2/3 of full sample)

Personality at age 17
Big 5: Mean value of 3 or 4 items. For each, the adolescent states the
degree of approval on a 7-point Likert scale. The items are: “I see
myself as someone who...”

Big 5: Conscientiousness ...does a thorough job; ...does things effectively; ...tends to be lazy
(reversed)

Big 5: Extraversion ...is communicative, talkative; ...is outgoing, sociable; ...is reserved
(reversed)

Big 5: Neuroticism ...worries a lot; ...gets nervous easily; ...is relaxed, handles stress well
(reversed)

Big 5: Openness ...is original, comes up with new ideas; ...values artistic experiences;
...has an active imagination; ...is eager for knowledge

Big 5: Agreeableness ...is sometimes somewhat rude to others (reversed); ...has a forgiving
nature; ...is considerate and kind to others

Willingness to take risk 0 (not at all willing to take risks) ... 10 (very willing to take risks)

Subjective health and life style at age 20
Satisfaction with health 0 (not at all satisfied) ... 10 (very satisfied)
Current health situation 1 “bad” 2 “less good” 3 “satisfactory” 4 “good” 5 “very good”
Currently smoking Yes/no

Other leisure activities at age 17
Watching TV daily Yes/no
Playing computer games daily Yes/no
Reading daily Yes/no
Note: SOEP v29, 2001-2012, own calculations. The exact definitions of each activity are given in Table B.1.
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C.1 Estimation sample

Treatment of missing covariates

1. Mother’s work hours, labor market status and age at birth (originally 105 missings):
These variables are replaced with the father’s values if the child lived only with
the father in 2010 or if it lived with both parents, but only the father answered
the FiD individual questionnaire. Given that the mother was either not present in
the household, or did not take the time to respond to the individual questionnaire,
I assume that the father takes the most important household decisions (also with
respect to the child). Thus, the father’s information on these variables might be
relevant. In cases, where the mother answered the individual questionnaire, but did
not provide information on these variables, I leave them missing. This step reduces
the number of missings for mother’s work hours to 37 (see step 5 below), mother’s
labor market status to 1 and mother’s age to 0.

2. Migration background of the child (originally 11 missings): This variable is replaced
by that of the parents in the following way: a) if the child lived with only one parent
in 2010, it is replaced with that parent’s value (5 cases); b) if the child lived with
both parents in 2010 and both have valid information on migration background, it
is set to 1 if one of the parents has a migration background (4 cases); c) if the child
lived with both parents in 2010 and parental migration background is missing for at
least one parent, the variable is left missing (2 cases).

3. One parent with Abitur and one parent with university degree (92 missings): I recode
missing values to 0 and additionally include a missing indicator, which is 1 if one of
the two variables is missing.

4. Household expenditure on education, culture and leisure (116 missings): I recode
missing values to the variable’s mean and include a missing indicator, which is 1 if
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one of the three variables is missing. In only 6 cases, both parental education and
household expenditures are missing.

5. Mother’s work hours in 2010 (37 missings): I recode missing values to the variable’s
mean and include a missing indicator, which is 1 if mother’s work hours are missing.
In only 3 cases, both mother’s work hours and parental education are missing, in 4
cases, both mother’s work hours and household expenditures are missing.

6. Child’s migration background, mother’s labor force status, school grade: I drop the 9
individuals for whom this information is missing even after the corrections desribed
above (see Table C.1).

Table C.1 – Sample construction

Sample... Remaining observations

Basic sample
All children (below 17) in FiD 11252
...drop if born after 2007 (too young)1 8256

Sample Sample
2010-2012 2010-2013

...in sample as a child in 2010 and 2012/20132 4243 3483

Treatment
...without missing treatment in 2010 and 2012/2013 4243 3482

Covariates
...drop children living neither with father nor mother

(2010)
4239 3479

...drop if the child’s migration background or school
grade, or the mother’s work hours are missing

4232 3474

All All
children Students children Students

Outcomes
...part of outcome sample subgroup 4232 2440 3474 1913
...without missings on any outcome in any year 4221 2432 3462 1902

Final sample 4221 2432 3462 1902
Sample for propensity score matching estimation3 4216 2386 3457 1871

1 Due to the focus of FiD on very young children, the sample is considerably reduced in this step.
2 The strong reduction in sample size is due to the fact that 1959 children enter the sample only after 2010
(exogenous). 1910 children are no longer in the sample in 2012 (361 because they are no longer children, 832
because they dropped out of the study and 717 because parents did not provide information for the child). Among
the 760 children, who are in the sample in 2012, but no longer in 2013, 223 are no longer children, 21 left the data,
and for 516, parents did not provide any information (which could also mean that they have left the data, but are
still considered as survey households). 144 children are left out of Sample 2010-2013, because parents answered the
relevant questions of the household questionnaire in 2013, but not in 2012.
3 Excludes treatment observations with a propensity score higher than the highest propensity score in the control
group. Figure C.1 illustrates, how many treated observations are “off support”.
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Table C.2 – Detailed description of all variables

Variable Description Type Available

Treatment variable

Eligibility Educational pack-
age

Household receives basic income for job-
seekers, social assistance, housing assistance,
or complentary child allowance

Binary 2010, 2012,
2013

Outcome variables

Sports outside school Schoolchildren, directly asked in household
questionaire

Binary 2010, 2012,
2013

Music/sports outside school Schoolchildren, constructed from 2 questions
(sports, music) in household questionnaire

Binary 2010, 2012,
2013

Music/sports at/outside Schoolchildren, constructed from 4 questions
(sports/music; at school/outside school)

Binary 2010, 2012,
2013

Sports outside Outside school or kindergarden, all children,
constructed from 2 questions (for schoolchil-
dren and pre-school children)

Binary 2010, 2012,
2013

Music/sports at/outside Outside school or kindergarden, all chil-
dren, constructed from 8 questions
(schoolchildren/pre-school children; mu-
sic/sports; at school or kindergarden/outside
school or kindergarden)

Binary 2010, 2012,
2013

Group variables for heterogeneity analysis

Household income >/< me-
dian

Median calculated among eligible children Binary 2012, 2013

Single parent home Child lives with only one parent: constructed
from comparison of child’s household ID with
that of each parent. “Yes” if household ID
matches 1 parent and the other parent is un-
known or has a different household ID. Chil-
dren living with neither parent are dropped
(see Table C.1)

Binary 2012, 2013

Monthly household expendi-
ture for culture above median

Median calculated among eligible children Binary 2012, 2013

Female 0 “male”, 1 “female”, fieldwork information Binary –

Variables used in Section 4.5 (subsection on take-up)

Take-up of
Educational package

Question in household questionnaire for each
child: did child receive subsidy from Educa-
tional package? One item per subsidy: cul-
tural participation, school trips (one day),
class trips (several days), transportation to
school, school lunch. Information for school
and class trips were summarized in one vari-
able, given that both subsidies are very similar

Binary 2012, 2013

Control variables

Individual characteristics
Table C.2 to be continued.
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Table C.2 continued.
Variable Description Type Available

Female 0 “male”, 1 “female”, fieldwork information Binary –
Migration background (child) Direct or indirect migration background, from

recruitment interview, replaced with that of
the parents if missing

Binary –

Attending school Information from parents asked in household
questionnaire

Binary 2010

School type Information from parents asked in household
questionnaire, includes answer options pri-
mary school, lower secondary school, medium
secondary school, upper secondary school,
comprehensive school, other school type,
coded 0 if not in school

Dummy 2010

School grade Information from parents asked in household
questionnaire, coded 0 if not in school

Binary 2010

Full-day school Information from parents asked in household
questionnaire, 0 “No” 1 “Yes”, coded 0 if not
in school

Binary 2010

Birth year Fieldwork information Dummy –

Household characteristics
Nb of children under 16 in
household

Fieldwork information Contin-
uous

2010

Single parent home Child lives with only one parent: constructed
from comparison of child’s household ID with
those of each parent. “Yes” if household ID
matches 1 parent and the other parent is un-
known or has a different household ID. Chil-
dren living with neither parent are dropped
(see Table C.1)

Binary 2010

Parent with Abitur At least 1 parent has upper sec. school degree
(university entrance certificate), from gener-
ated individual information of parents, takes
value from 2012 if available, otherwise re-
placed in the following order: 2011, 2010,
2013. For each year constructed in 4 steps:
1) 1 if either parent has Abitur if information
non-missing for both parents
2) 1 if either parent has Abitur and child liv-
ing with both parents
3) 1 if mother has Abitur and child lives with
mother only
4) 1 if father has Abitur and child lives with
father only

Binary –

Parent with university degree At least 1 parent has university degree, other-
wise coding identical to previous variable

Binary –

Log monthly net household
income

From household questionnaire, if missing: 1st
imputed value (provided by FiD)

Contin-
uous

2010

Monthly household expendi-
ture for education

Euros, asked in household questionnaire Contin-
uous

2010

Monthly household expendi-
ture for culture

Euros, asked in household questionnaire Contin-
uous

2010

Table C.2 to be continued.
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Table C.2 continued.
Variable Description Type Available

Monthly household expendi-
ture for leisure

Euros, asked in household questionnaire Contin-
uous

2010

Household lives in rural area Population < 20,000, from household ques-
tionnaire

Binary 2010

Household lives in large city Population > 100,000, from household ques-
tionnaire

Binary 2010

Federal state Fieldwork information Dummy 2010
FiD subsample Fieldwork information, categories: single-

parent families, multi-child families, low-
income families, cohort samples of 2007, 2008,
2009, 2010

Dummy –

Missing: Parental education “Parent with Abitur” or “Parent with univer-
sity degree” missing

Binary –

Missing: Household expendi-
ture

Monthly household expenditure for education,
culture or leisure missing

Binary 2010

Mother-related covariates
Age of mother at birth Birth year child – birth year mother, fieldwork

information, replaced with father’s if missing
Contin-
uous

–

Mother’s work hours Actual work hours if available, otherwise
agreed upon work hours, 0 if not working,
from mother’s individual questionnaire, re-
placed with father’s if missing

Contin-
uous

2010

Mother not working From mother’s individual questionnaire.
“Yes” if labour force status is “not working”,
replaced with father’s if missing

Binary 2010

Missing: Mother’s work hours Binary 2010
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C.2 Summary statistics

Table C.3 – Summary statistics by eligibility (2012)

All children Schoolchildren

Non-eligible Eligbile Non-eligible Eligbile

Individual-level covariates
Female 0.49 0.51 0.50 0.53
Migration background 0.32 0.40 0.29 0.36
Attends school 0.57 0.61 1.00 1.00
Primary school 0.31 0.36 0.55 0.60
Lower secondary school track 0.04 0.06 0.07 0.09
Middle secondary school track 0.08 0.07 0.14 0.12
Upper secondary school track 0.09 0.04 0.16 0.06
Comprehensive secondary school 0.02 0.04 0.04 0.06
Other school 0.46 0.44 0.04 0.08
School grade 2.36 2.34 4.17 3.82
Full-day school 0.12 0.18 0.21 0.29
Birth year 2002.10 2001.87 1999.47 1999.63

Household-level covariates
Nb of children in household 2.48 2.74 2.52 2.76
Single-parent household 0.21 0.44 0.30 0.50
One parent with Abitur 0.37 0.08 0.33 0.07
Parent with university degree 0.33 0.06 0.29 0.06
Log monthly net household income 7.90 7.45 7.87 7.47
Monthly HH exp: education 28.34 11.54 30.50 11.71
Monthly HH exp: culture 18.01 8.90 21.43 9.97
Monthly HH exp: leisure 66.90 30.01 72.13 32.61
Rural area (population < 20k) 0.51 0.39 0.52 0.38
Large city (population > 100k) 0.24 0.28 0.24 0.29
Federal state 7.38 7.60 7.30 7.62
FiD subsample 63.96 64.14 64.50 64.44
Missing: parental education 0.04 0.03 0.04 0.02
Missing: household expenditure 0.04 0.04 0.05 0.04

Mother-related covariates
Work hours 14.81 7.00 16.45 8.48
Mother not working 0.40 0.68 0.33 0.62
Age at birth 30.24 27.75 29.77 27.61
Missing: mother’s work hours 0.02 0.00 0.02 0.01

Number of observations 3094 1127 1748 684
Source: FiD v4, own calculations. Summary statistics by eligibility in 2013 are presented in main text (Table 4.3).
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Table C.4 – Patterns of eligibility (sample restricted to schoolchildren)

Sample 2010-12 Sample 2010-13

Pattern of eligibility Pattern of eligibility
2010 2012 N % 2010 2013 N %

No No 1454 59.8 No No 1109 58.3
Yes No 294 12.1 Yes No 268 14.1
No Yes 132 5.4 No Yes 108 5.7
Yes Yes 552 22.7 Yes Yes 417 21.9

Source: FiD v4, own calculations. Patterns of eligibility for all children are found in main text (Table 4.1).

Table C.5 – Summary statistics of all variables used

Mean Standard Min Max Number
deviation missings

Treatment variables
Eligible (2012) 0.27 0.44 0.00 1.00 0
Eligible (2013) 0.26 0.44 0.00 1.00 497

Outcomes
Sports outside school (2010) 0.56 0.50 0.00 1.00 1784
Music or sports outside school (2010) 0.64 0.48 0.00 1.00 1784
Music or sports, at or outside school (2010) 0.74 0.44 0.00 1.00 1784
Sports outside school or kindergarten (2010) 0.49 0.50 0.00 1.00 0
Music or sports, at or outside school or kinder-
garten (2010)

0.62 0.49 0.00 1.00 0

Sports outside school (2012) 0.56 0.50 0.00 1.00 1060
Music or sports outside school (2012) 0.63 0.48 0.00 1.00 1060
Music or sports, at or outside school (2012) 0.73 0.45 0.00 1.00 1060
Sports outside school or kindergarten (2012) 0.54 0.50 0.00 1.00 0
Music or sports, at or outside school or kinder-
garten (2012)

0.72 0.45 0.00 1.00 0

Sports outside school (2013) 0.57 0.49 0.00 1.00 1397
Music or sports outside school (2013) 0.64 0.48 0.00 1.00 1397
Music or sports, at or outside school (2013) 0.73 0.44 0.00 1.00 1397
Sports outside school or kindergarten (2013) 0.56 0.50 0.00 1.00 759
Music or sports, at or outside school or kinder-
garten (2013)

0.73 0.44 0.00 1.00 759

Variables for heterogeneity analysis
HH income > median (among eligible 2012) 0.78 0.41 0.00 1.00 0
HH income > median (among eligible 2013) 0.74 0.44 0.00 1.00 759
Single parent household (2012) 0.27 0.44 0.00 1.00 2
Single parent household (2013) 0.27 0.44 0.00 1.00 757
Exp. f. culture > median (among eligible 2012) 0.70 0.46 0.00 1.00 0
Exp. f. culture > median (among eligible 2013) 0.71 0.45 0.00 1.00 759
Female 0.49 0.50 0.00 1.00 0

Variables on take-up of Educational package
Membership fees (2012) 0.04 0.19 0.00 1.00 0
Membership fees (2013) 0.04 0.20 0.00 1.00 497
School or class trips (2012) 0.07 0.26 0.00 1.00 0
School or class trips (2013) 0.09 0.29 0.00 1.00 497
Table C.5 to be continued.
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Table C.5 continued.
Mean Standard Min Max Number

deviation missings

Transport to school (2012) 0.03 0.16 0.00 1.00 0
Transport to school (2013) 0.03 0.16 0.00 1.00 497
School lunch (2012) 0.07 0.26 0.00 1.00 0
School lunch (2013) 0.07 0.26 0.00 1.00 497
Tutoring (2012) 0.01 0.12 0.00 1.00 0
Tutoring (2013) 0.01 0.11 0.00 1.00 497

Covariates (measured in 2010 or time-constant)
Female 0.49 0.50 0.00 1.00 0
Migration background 0.34 0.47 0.00 1.00 0
Attends school 0.58 0.49 0.00 1.00 0
Primary school 0.32 0.47 0.00 1.00 0
Lower secondary school track 0.05 0.21 0.00 1.00 0
Middle secondary school track 0.08 0.27 0.00 1.00 0
Upper secondary school track 0.08 0.27 0.00 1.00 0
Comprehensive secondary school 0.03 0.16 0.00 1.00 0
Other school 0.45 0.50 0.00 1.00 0
School grade 2.35 2.59 0.00 13.00 0
Full-day school 0.13 0.34 0.00 1.00 0
Birth year 2002.04 3.55 1996.00 2007.00 0
Nb of children in household 2.55 1.09 1.00 8.00 0
Single-parent household 0.27 0.44 0.00 1.00 0
One parent with Abitur 0.30 0.46 0.00 1.00 0
Parent with university degree 0.26 0.44 0.00 1.00 0
Log monthly net household income 7.78 0.49 5.91 9.77 0
Monthly HH exp: education 23.86 97.37 0.00 3000.00 0
Monthly HH exp: culture 15.57 50.88 0.00 2000.00 0
Monthly HH exp: leisure 57.05 107.31 0.00 2000.00 0
Rural area (population < 20k) 0.47 0.50 0.00 1.00 0
Large city (population > 100k) 0.25 0.43 0.00 1.00 0
Federal state 7.44 3.73 1.00 16.00 0
FiD subsample 64.00 1.55 61.00 65.00 0
Work hours 12.72 15.34 0.00 75.00 0
Mother not working 0.47 0.50 0.00 1.00 0
Age at birth 29.57 5.64 15.00 56.00 0
Missing: parental education 0.04 0.19 0.00 1.00 0
Missing: household expenditure 0.04 0.20 0.00 1.00 0
Missing: mother’s work hours 0.01 0.11 0.00 1.00 0

Source: FiD v4, own calculations.
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C.3 Propensity score matching

The predicted probability to be eligible is called the propensity score. For each observation

in the treatment group (being eligible), I perform radius matching with a caliper of 2%,

which means that I match all individuals from the control group, who have the same

predicted probability to be treated (plus/minus 2%). In the matching step I impose

common support, which means that treatment observations are dropped, if they have a

propensity score higher than the highest of the control group. For each treated, all control

observations receive identical weights that sum to 1. Next, I estimate the first-differences

specification described in equation (4.3), in which control observations are weighted by

the weights resulting from propensity score matching. Standard errors are obtained by

bootstrapping with 999 replications and are clustered at the household level.

Table C.6 – Selection into eligibility for educational package: Probit model (2012, full model)

All children Schoolchildren

Marginal P-value Marginal P-value
effect in % effect in %

Individual-level covariates
Female 0.02 19 0.02 17
Migration background 0.05 1 0.06 3
Attends school 0.08 15
School type (Reference: primary school)
Lower secondary school -0.00 98 -0.01 88
Medium secondary school -0.02 63 -0.03 53
Upper secondary school -0.05 16 -0.06 13
Comprehensive school 0.00 97 0.01 90
Other 0.06 9 0.06 12

School grade -0.01 34 -0.01 28
Full-day school 0.04 6 0.04 9
Birth year (Reference: 1996)
1997 0.01 73 0.01 84
1998 0.00 96 0.01 86
1999 -0.05 32 -0.06 28
2000 -0.02 75 -0.03 64
2001 -0.06 38 -0.07 34
2002 -0.05 53 -0.07 43
2003 -0.03 70 -0.05 57
2004 -0.02 84
2005 -0.09 24
2006 -0.05 59
2007 -0.04 61

Household-level covariates
Nb of children in household 0.12 0 0.12 0
Single-parent household 0.12 0 0.13 0
One parent with Abitur -0.11 0 -0.14 0

Table C.6 to be continued.
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Table C.6 continued.
Marginal P-value Marginal P-value
effect in % effect in %

Parent with university degree -0.07 2 -0.09 4
Log monthly net household income -0.36 0 -0.35 0
Monthly HH exp: education -0.00 42 -0.00 50
Monthly HH exp: culture -0.00 55 -0.00 75
Monthly HH exp: leisure -0.00 6 -0.00 11
Rural area (population < 20k) -0.06 1 -0.08 1
Large city (population > 100k) 0.01 59 0.01 74
Federal state (Reference: Schleswig-Holstein)
Hamburg -0.23 0 -0.22 1
Lower Saxony -0.14 4 -0.09 27
Breme -0.04 77 0.15 37
North Rhine-Westphalia -0.15 2 -0.09 24
Hesse -0.20 0 -0.13 12
Rhineland-Palatina -0.22 0 -0.22 1
Baden Wuerttemberg -0.19 1 -0.14 7
Bavaria -0.24 0 -0.19 1
Saarland -0.25 1 -0.15 25
Berlin -0.06 52 0.04 72
Brandenburg -0.10 22 -0.05 56
Mecklenburg-Vorpommern 0.07 57 0.26 7
Saxony -0.09 22 -0.02 83
Saxony-Anhalt -0.03 75 0.08 40
Thuringia -0.01 91 0.15 20

FiD sample (Reference: Birth cohort 2007)
Birth cohort 2008 -0.04 30 -0.09 11
Birth cohort 2009 -0.03 41 -0.05 37
Birth cohort 2010 0.03 50 0.03 62
Screening (sampled 2010) 0.01 65 0.01 89

Missing: parental education -0.08 10 -0.11 11
Missing: household expenditure -0.02 67 -0.09 11

Mother-related covariates
Mother’s work hours (in 10h/week) -0.02 5 -0.00 3
Mother not working 0.04 17 0.05 23
Age at birth -0.00 3 -0.00 31
Missing: mother’s work hours -0.26 0 -0.24 1

Number of observations 4221 2432
Efron’s R-square (in %) 40.7 39.7

Source: FiD v4, own calculations. Marginal effects are calculated at the mean for each covariate.
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Table C.7 – Selection into eligibility for educational package: Probit model (2013, full model)

All children Schoolchildren

Marginal P-value Marginal P-value
effect in % effect in %

Individual-level covariates
Female -0.02 22 -0.00 96
Migration background 0.07 0 0.09 0
Attends school 0.08 27
School type (Reference: primary school)
Lower secondary school -0.02 63 -0.03 53
Medium secondary school -0.06 17 -0.08 12
Upper secondary school -0.11 2 -0.12 2
Comprehensive school -0.06 29 -0.05 38
Other 0.04 43 0.05 38

School grade -0.02 9 -0.04 1
Full-day school 0.00 89 0.01 79
Birth year (Reference: 1997)
1998 0.02 74 0.01 86
1999 -0.07 21 -0.11 10
2000 -0.09 20 -0.16 5
2001 -0.10 21 -0.18 5
2002 -0.16 7 -0.25 1
2003 -0.17 6 -0.27 1
2004 -0.15 10
2005 -0.19 4
2006 -0.16 9
2007 -0.17 8

Household-level covariates
Nb of children in household 0.10 0 0.10 0
Single-parent household 0.09 0 0.11 0
One parent with Abitur -0.13 0 -0.17 0
Parent with university degree -0.02 61 0.02 68
Log monthly net household income -0.35 0 -0.31 0
Monthly HH exp: education -0.00 34 -0.00 34
Monthly HH exp: culture 0.00 53 0.00 94
Monthly HH exp: leisure -0.00 23 -0.00 34
Rural area (population < 20k) -0.06 2 -0.08 3
Large city (population > 100k) 0.04 21 0.01 71
Federal state (Reference: Schleswig-Holstein)
Hamburg -0.19 1 -0.21 0
Lower Saxony -0.08 18 -0.03 73
Breme -0.02 84 0.18 33
North Rhine-Westphalia -0.09 12 -0.03 71
Hesse -0.13 4 -0.09 23
Rhineland-Palatina -0.14 3 -0.14 9
Baden Wuerttemberg -0.11 8 -0.07 38
Bavaria -0.18 0 -0.15 3
Saarland -0.07 63 0.12 56
Berlin -0.02 80 0.03 76
Brandenburg 0.03 66 0.10 29
Mecklenburg-Vorpommern 0.10 37 0.14 26
Saxony -0.02 77 0.04 70
Saxony-Anhalt -0.03 74 0.05 61
Thuringia -0.01 91 0.14 20

Table C.7 to be continued.
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Table C.7 continued.
Marginal P-value Marginal P-value
effect in % effect in %

FiD sample (Reference: Birth cohort 2007)
Birth cohort 2008 -0.00 96 -0.05 47
Birth cohort 2009 0.02 65 0.02 80
Birth cohort 2010 0.07 14 0.13 13
Screening (sampled 2010) 0.00 93 -0.02 72

Missing: parental education -0.17 2 -0.21 3
Missing: household expenditure -0.03 60 -0.07 29

Mother-related covariates
Mother’s work hours (in 10h/week) -0.04 0 -0.01 0
Mother not working -0.01 79 -0.02 63
Age at birth -0.00 2 -0.00 9
Missing: mother’s work hours -0.25 1 -0.29 1

Number of observations 3462 1902
Efron’s R-square (in %) 37.0 35.7

Source: FiD v4, own calculations. Marginal effects are calculated at the mean for each covariate.

Figure C.1 – Common support graphs

5

19
30 30

46 42
53 59 55 47

63 60

90
72

90
65 65 73

60
46

57

1264 431 295

185
172 166

106
86

74 75

45
58

32 27 23 18 13 9 11 4

...
20

0
10

0
50

0
50

10
0

N
um

be
r 

of
 o

bs
er

va
tio

ns

0 .2 .4 .6 .8 1
Propensity score

Treatment group (on support) Treatment group (off support)
Control group (on support)

All children (2010-12)

12 34

17 19 13 15

41
28 31 38 30 36 36 46 46 52 43 46 53

34
14

615 266

177

135

99 89
74

52
41 51

31 33
18 25

11 13 11 3 4

...
20

0
10

0
50

0
50

10
0

N
um

be
r 

of
 o

bs
er

va
tio

ns

0 .2 .4 .6 .8 1
Propensity score

Treatment group (on support) Treatment group (off support)
Control group (on support)

School children (2010-12)

5
21 23 31 24

39 42 44
68

53
66 61 61 69 66

54 54
42 32 28 21

910 369 313

198

150

113
90 88

71
59 53

35 25 17 21 24
9 8 3 2

...
20

0
10

0
50

0
50

10
0

N
um

be
r 

of
 o

bs
er

va
tio

ns

0 .2 .4 .6 .8 1
Propensity score

Treatment group (on support) Treatment group (off support)
Control group (on support)

All children (2010-13)

5 15 11
13 16 22 14 16

27 21
34 29 38

27 36
51

38 40 30 27
15

420
226

164

107

79 73
60

45 49 40
19

30
16 19 9 12 6 3

...
20

0
10

0
50

0
50

10
0

N
um

be
r 

of
 o

bs
er

va
tio

ns

0 .2 .4 .6 .8 1
Propensity score

Treatment group (on support) Treatment group (off support)
Control group (on support)

School children (2010-13)

Source: FiD v4, own calculations.



C.3 Propensity score matching 239

Table C.8 – Balancing of covariates after propensity score matching (Sample 2010-12)

All children Schoolchildren

Difference P-value Difference P-value
in % in %

Individual-level covariates
Female -0.02 42 -0.02 56
Migration background 0.01 50 0.02 55
Attends school -0.01 63 0.00 .
Primary school -0.01 49 0.01 84
Lower secondary school track -0.00 76 -0.00 84
Middle secondary school track 0.00 96 -0.01 54
Upper secondary school track -0.00 94 0.01 71
Comprehensive secondary school -0.00 85 -0.00 94
Other school 0.02 37 0.01 71
School grade -0.03 80 -0.03 78
Full-day school -0.01 66 -0.02 35
Birth year 0.06 69 0.07 57

Household-level covariates
Nb of children in household 0.08 18 -0.06 44
Single-parent household 0.01 49 0.03 32
One parent with Abitur 0.01 63 -0.00 77
Parent with university degree -0.01 37 -0.02 17
Log monthly net household income 0.05 1 0.02 36
Monthly HH exp: education -2.94 16 -4.38 12
Monthly HH exp: culture 0.96 17 0.18 87
Monthly HH exp: leisure -0.30 86 -2.63 29
Rural area (population < 20k) -0.01 66 -0.03 29
Large city (population > 100k) 0.01 74 0.03 24
Federal state 0.20 25 0.05 85
FiD subsample -0.07 25 0.05 48
Missing: parental education 0.00 66 0.00 86
Missing: household expenditure -0.02 4 -0.03 4

Mother-related covariates
Work hours -1.08 5 -1.34 9
Mother not working 0.02 22 0.02 42
Age at birth 0.15 56 0.02 96
Missing: mother’s work hours 0.00 84 0.00 66

Number of observations 4216 2386
Source: FiD v4, own calculations.
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Table C.9 – Balancing of covariates after propensity score matching (Sample 2010-13)

All children Schoolchildren

Difference P-value Difference P-value
in % in %

Individual-level covariates
Female -0.01 60 -0.03 42
Migration background -0.03 27 -0.00 93
Attends school -0.01 73 0.00 .
Primary school 0.00 86 -0.01 70
Lower secondary school track -0.00 72 0.00 97
Middle secondary school track -0.00 86 0.01 69
Upper secondary school track -0.01 41 -0.01 71
Comprehensive secondary school 0.01 44 0.01 45
Other school 0.00 93 -0.00 94
School grade -0.05 66 0.02 84
Full-day school -0.01 58 0.01 71
Birth year 0.04 81 -0.03 83

Household-level covariates
Nb of children in household 0.06 35 -0.14 10
Single-parent household 0.01 80 0.03 38
One parent with Abitur -0.02 19 -0.02 36
Parent with university degree -0.02 20 -0.02 28
Log monthly net household income 0.04 8 -0.01 80
Monthly HH exp: education -2.66 18 -2.55 35
Monthly HH exp: culture 0.30 71 -0.78 44
Monthly HH exp: leisure -1.94 35 -4.07 20
Rural area (population < 20k) 0.03 20 -0.01 80
Large city (population > 100k) -0.02 32 -0.00 96
Federal state -0.04 84 0.13 61
FiD subsample -0.09 18 0.07 35
Missing: parental education -0.01 14 -0.01 28
Missing: household expenditure -0.02 2 -0.02 11

Mother-related covariates
Work hours -0.39 49 0.01 99
Mother not working 0.00 82 -0.01 77
Age at birth -0.17 55 0.17 67
Missing: mother’s work hours -0.00 24 -0.00 76

Number of observations 3457 1871
Source: FiD v4, own calculations.
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C.4 Further outcomes

C.1 Results for all years combined

Table C.10 – Regression results (all years)

Schoolchildren All children

Sports Music/sports Music/Sports Sports Music/sports
outside outside at/outside outside at/outside
(1) (2) (3) (4) (5)

Regression 1: Fixed effects model
Treatment effect 2012 -0.01 -0.03 -0.02 -0.03 -0.02

(66) (29) (43) (19) (33)
Treatment effect 2013 -0.00 0.01 -0.00 -0.02 -0.01

(95) (78) (89) (37) (83)
N 5613 5613 5613 10371 10371

Regression 2: Fixed effects model, subgroup eligible 2010
Treatment effect 2012 0.00 -0.01 -0.01 0.01 0.03

(90) (79) (75) (69) (37)
Treatment effect 2013 0.01 0.02 -0.00 0.01 0.03

(86) (67) (100) (62) (38)
N 1968 1968 1968 3540 3540
Source: FiD v4, own calculations. Significance: * 10% ** 5% *** 1%. P-values (in %) in parentheses.
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C.2 Heterogeneous results 2013

Table C.11 – Heterogeneous results (treatment: eligibility 2013)

Schoolchildren All children

Sports Music/sports Music/Sports Sports Music/sports
outside outside at/outside outside at/outside
(1) (2) (3) (4) (5)

HH income < median (among eligible 2013)
Regression 1: First differences model
Treatment effect -0.05 -0.04 -0.00 -0.02 0.06

(31) (41) (93) (57) (13)
N 516 516 516 879 879

Regression 2: First differences model & propensity score matching
Treatment effect -0.10 -0.09 0.04 -0.02 0.08

(26) (28) (64) (79) (19)
N 506 506 506 845 845

HH income > median (among eligible 2013)
Regression 1: First differences model
Treatment effect 0.07 0.10** 0.07 -0.00 0.02

(14) (4) (14) (97) (67)
N 1355 1355 1355 2578 2578

Regression 2: First differences model & propensity score matching
Treatment effect 0.10 0.09 -0.04 0.04 -0.04

(11) (13) (57) (40) (48)
N 1325 1325 1325 2510 2510
Source: FiD v4, own calculations. Significance: * 10% ** 5% *** 1%. P-values (in %) in parentheses. Propensity
score matching results were obtained with radius matching (caliper 0.02). Standard errors were computed with
999 bootstrap replications.
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Table C.12 – Heterogeneous results (treatment: eligibility 2013)

Schoolchildren All children

Sports Music/sports Music/Sports Sports Music/sports
outside outside at/outside outside at/outside
(1) (2) (3) (4) (5)

Both parents present (2013)
Regression 1: First differences model
Treatment effect 0.10** 0.11** 0.09* 0.02 0.04

(3) (1) (5) (59) (22)
N 1239 1239 1239 2534 2534

Regression 2: First differences model & propensity score matching
Treatment effect 0.07 0.06 0.00 0.02 -0.01

(22) (28) (97) (56) (78)
N 1218 1218 1218 2486 2486

Single parent household (2013)
Regression 1: First differences model
Treatment effect -0.05 -0.03 -0.04 -0.03 0.01

(29) (55) (38) (50) (73)
N 631 631 631 922 922

Regression 2: First differences model & propensity score matching
Treatment effect -0.06 -0.05 0.01 -0.05 -0.00

(58) (66) (90) (59) (99)
N 604 604 604 887 887
Source: FiD v4, own calculations. Significance: * 10% ** 5% *** 1%. P-values (in %) in parentheses. Propensity
score matching results were obtained with radius matching (caliper 0.02). Standard errors were computed with
999 bootstrap replications.

Figure C.2 – Density in treatment and control group for local polynomial graph (Figure 4.5)
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Table C.13 – Heterogeneous results (treatment: eligibility 2013)

Schoolchildren All children

Sports Music/sports Music/Sports Sports Music/sports
outside outside at/outside outside at/outside
(1) (2) (3) (4) (5)

Exp. f. culture < median (among eligible 2013)
Regression 1: First differences model
Treatment effect -0.02 -0.02 -0.04 -0.04 -0.04

(77) (74) (46) (31) (30)
N 509 509 509 1000 1000

Regression 2: First differences model & propensity score matching
Treatment effect 0.02 0.02 -0.06 -0.01 -0.02

(87) (85) (55) (79) (76)
N 498 498 498 967 967

Exp. f. culture > median (among eligible 2013)
Regression 1: First differences model
Treatment effect 0.03 0.05 0.03 -0.02 0.01

(49) (20) (40) (57) (87)
N 1362 1362 1362 2457 2457

Regression 2: First differences model & propensity score matching
Treatment effect -0.05 -0.02 -0.05 -0.01 0.04

(48) (71) (38) (84) (38)
N 1363 1363 1363 2458 2458
Source: FiD v4, own calculations. Significance: * 10% ** 5% *** 1%. P-values (in %) in parentheses. Propensity
score matching results were obtained with radius matching (caliper 0.02). Standard errors were computed with
999 bootstrap replications.
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Table C.14 – Heterogeneous results (treatment: eligibility 2013)

Schoolchildren All children

Sports Music/sports Music/Sports Sports Music/sports
outside outside at/outside outside at/outside
(1) (2) (3) (4) (5)

Male
Regression 1: First differences model
Treatment effect 0.01 0.03 0.03 -0.04 0.00

(81) (43) (51) (21) (91)
N 936 936 936 1776 1776

Regression 2: First differences model & propensity score matching
Treatment effect 0.01 -0.01 0.03 0.01 0.09

(92) (90) (66) (82) (11)
N 924 924 924 1764 1764

Female
Regression 1: First differences model
Treatment effect 0.02 0.03 -0.01 -0.01 -0.01

(59) (55) (89) (78) (79)
N 935 935 935 1681 1681

Regression 2: First differences model & propensity score matching
Treatment effect -0.05 -0.04 -0.10 -0.04 -0.08

(55) (59) (24) (51) (20)
N 936 936 936 1669 1669
Source: FiD v4, own calculations. Significance: * 10% ** 5% *** 1%. P-values (in %) in parentheses. Propensity
score matching results were obtained with radius matching (caliper 0.02). Standard errors were computed with
999 bootstrap replications.
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C.3 Main results for 2012

Table C.15 – Regression results (treatment: eligibility 2012)

Schoolchildren All children

Sports Music/sports Music/Sports Sports Music/sports
outside outside at/outside outside at/outside
(1) (2) (3) (4) (5)

Regression 1: First differences model
Treatment effect 0.00 -0.01 -0.00 -0.03 -0.03

(90) (76) (87) (20) (22)
N 2386 2386 2386 4216 4216

Regression 2: First differences model, subgroup eligible 2010
Treatment effect 0.01 0.02 0.01 -0.00 0.01

(82) (72) (77) (93) (71)
N 804 804 804 1399 1399

Regression 3: First differences model & propensity score matching
Treatment effect -0.04 -0.04 -0.00 -0.05 -0.02

(32) (31) (98) (16) (48)
N 2386 2386 2386 4216 4216

Regression 4: First differences model & propensity score matching, subgroup eligible 2010
Treatment effect 0.00 0.00 0.14* -0.03 0.01

(95) (100) (7) (49) (84)
N 785 785 785 1340 1340
Source: FiD v4, own calculations. Significance: * 10% ** 5% *** 1%. P-values (in %) in parentheses. Propensity
score matching results were obtained with radius matching (caliper 0.02). Standard errors were computed with
999 bootstrap replications.
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C.4 Heterogeneous results for 2012

Table C.16 – Heterogeneous results (treatment: eligibility 2012)

Schoolchildren All children

Sports Music/sports Music/Sports Sports Music/sports
outside outside at/outside outside at/outside
(1) (2) (3) (4) (5)

HH income < median (among eligible 2013)
Regression 1: First differences model
Treatment effect 0.02 0.03 0.05 0.01 0.03

(73) (61) (31) (88) (43)
N 565 565 565 906 906

Regression 2: First differences model & propensity score matching
Treatment effect 0.09 0.07 0.17* 0.07 0.12*

(30) (46) (10) (27) (9)
N 496 496 496 839 839

HH income > median (among eligible 2013)
Regression 1: First differences model
Treatment effect 0.01 -0.01 0.00 -0.03 -0.01

(73) (75) (91) (37) (72)
N 1821 1821 1821 3310 3310

Regression 2: First differences model & propensity score matching
Treatment effect -0.04 -0.06 -0.08 -0.06 -0.08*

(46) (29) (21) (12) (7)
N 1771 1771 1771 3203 3203
Source: FiD v4, own calculations. Significance: * 10% ** 5% *** 1%. P-values (in %) in parentheses. Propensity
score matching results were obtained with radius matching (caliper 0.02). Standard errors were computed with
999 bootstrap replications.
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Table C.17 – Heterogeneous results (treatment: eligibility 2012)

Schoolchildren All children

Sports Music/sports Music/Sports Sports Music/sports
outside outside at/outside outside at/outside
(1) (2) (3) (4) (5)

Both parents present (2013)
Regression 1: First differences model
Treatment effect 0.05 0.03 0.03 -0.00 -0.01

(17) (48) (52) (92) (81)
N 1572 1572 1572 3079 3079

Regression 2: First differences model & propensity score matching
Treatment effect -0.01 -0.04 -0.07 -0.05 -0.05

(84) (46) (27) (22) (21)
N 1519 1519 1519 2984 2984

Single parent household (2013)
Regression 1: First differences model
Treatment effect -0.06 -0.05 -0.03 -0.04 0.02

(15) (23) (54) (29) (65)
N 812 812 812 1135 1135

Regression 2: First differences model & propensity score matching
Treatment effect -0.02 -0.01 0.08 0.06 0.08

(79) (92) (38) (31) (20)
N 780 780 780 1051 1051
Source: FiD v4, own calculations. Significance: * 10% ** 5% *** 1%. P-values (in %) in parentheses. Propensity
score matching results were obtained with radius matching (caliper 0.02). Standard errors were computed with
999 bootstrap replications.

Figure C.3 – Changes in music/sports participation by household income (local polynomial
estimations)
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Source: FiD v4, own calculations. Figure C.4 shows the kernel density for the entire distribution of household
income. Epanechnikov kernel with a bandwidth of 500 (household income). Children with a household income
larger than 4500 Euros were deleted from the sample, because for them, the graph would become very noisy due to
the small density of very rich families.
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Table C.18 – Heterogeneous results (treatment: eligibility 2012)

Schoolchildren All children

Sports Music/sports Music/Sports Sports Music/sports
outside outside at/outside outside at/outside
(1) (2) (3) (4) (5)

Exp. f. culture < median (among eligible 2013)
Regression 1: First differences model
Treatment effect -0.04 -0.05 -0.01 -0.03 -0.04

(47) (32) (77) (33) (31)
N 635 635 635 1255 1255

Regression 2: First differences model & propensity score matching
Treatment effect -0.05 -0.12 -0.03 -0.03 -0.03

(53) (20) (75) (60) (58)
N 622 622 622 1195 1195

Exp. f. culture > median (among eligible 2013)
Regression 1: First differences model
Treatment effect 0.01 0.00 -0.01 -0.03 -0.04

(71) (91) (84) (31) (14)
N 1751 1751 1751 2961 2961

Regression 2: First differences model & propensity score matching
Treatment effect -0.07 -0.07 -0.02 -0.06 -0.04

(18) (20) (68) (17) (36)
N 1750 1750 1750 2947 2947
Source: FiD v4, own calculations. Significance: * 10% ** 5% *** 1%. P-values (in %) in parentheses. Propensity
score matching results were obtained with radius matching (caliper 0.02). Standard errors were computed with
999 bootstrap replications.

Figure C.4 – Density in treatment and control group for local polynomial graph (Figure C.3)
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Table C.19 – Heterogeneous results (treatment: eligibility 2012)

Schoolchildren All children

Sports Music/sports Music/Sports Sports Music/sports
outside outside at/outside outside at/outside
(1) (2) (3) (4) (5)

Male
Regression 1: First differences model
Treatment effect -0.03 -0.03 -0.03 -0.04 -0.03

(47) (43) (48) (15) (30)
N 1190 1190 1190 2142 2142

Regression 2: First differences model & propensity score matching
Treatment effect -0.13* -0.14** -0.10 -0.07 -0.03

(5) (4) (21) (15) (60)
N 1173 1173 1173 2131 2131

Female
Regression 1: First differences model
Treatment effect 0.03 0.01 0.02 -0.01 -0.02

(37) (72) (59) (68) (45)
N 1196 1196 1196 2074 2074

Regression 2: First differences model & propensity score matching
Treatment effect -0.01 -0.00 -0.01 -0.01 -0.06

(88) (99) (86) (80) (26)
N 1198 1198 1198 2046 2046
Source: FiD v4, own calculations. Significance: * 10% ** 5% *** 1%. P-values (in %) in parentheses. Propensity
score matching results were obtained with radius matching (caliper 0.02). Standard errors were computed with
999 bootstrap replications.

Figure C.5 – Heterogeneity in take-up of the subsidy for non-formal education and
pattern of activities among beneficiaries of the subsidy (2012)
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C.5 Robustness tests (2013 results)

Table C.20 – Robustness with respect to estimation method (2013)

Music or sports outside of school

by household income by household composition

All children < median > median both parents single parent
(1) (2) (3) (4) (5)

Caliper changed to 1% (rather than 2%)
Treatment effect -0.01 -0.09 0.07 0.06 -0.00

(79) (35) (34) (40) (97)

Kernel matching (instead of radius matching)
Treatment effect -0.01 -0.11 0.08 0.07 -0.08

(82) (23) (25) (32) (52)

Entropy balancing (instead of propensity score matching)
Treatment effect -0.00 0.02 0.07 0.07 -0.03

(94) (81) (24) (19) (55)

Simple first differences model including survey weights
Treatment effect 0.04 -0.05 0.11* 0.09 -0.01

(30) (46) (8) (11) (80)

First differences model with propensity score matching, including survery weights
Treatment effect 0.01 -0.07 0.09 0.05 -0.01

(88) (41) (19) (51) (91)
Source: FiD v4, own calculations. Significance: * 10% ** 5% *** 1%. P-values (in %) in parentheses. Standard
errors of propensity score matching results were computed with 999 bootstrap replications. Results for 2012 can be
provided by the author on request.





Appendix to “How a universal music

education program affects time use,

behavior, and school attitude”

D.1 Data

Construction of data set

Table D.1 – Detailed description of all variables

Variable Description Type Data
source

Treatment variables

Treatments for main results
T1: Jeki share > 50% Main treatment, see Table 5.2 Binary Primary

schools
T2: Music sc. fees in lowest third Main treatment, see Table 5.2 Binary Music

schools
Combined treatment 1: T1 = 1 (JeKi share >50%)

2: T1 = 0 and T2 = 1
(No JeKi, music school fees in low-
est third)
3: T1 = 0 and T2 = 0
(No JeKi, music school fees above
lowest third)

Categories Music
schools
Primary
schools

Treatments for robustness checks
JeKi share > 5% T1, but cutoff at 5% Binary Primary

schools
JeKi share > 50% (no radius limit) T1, but includes schools farther

than 5km
Binary Primary

schools
JeKi share (continuous) T1, but not transformed into bi-

nary
Continuous Primary

schools
Table D.1 to be continued.
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Table D.1 continued.
Variable Description Type Data

source

JeKi share (weighted by distance) T1, but not transformed into bi-
nary, each school receives weight,
which linearly decreases with dis-
tance to child’s residence

Continuous Primary
schools

JeKi at closest school Yes/no in year of school enroll-
ment

Binary Primary
schools

JeKi at 1 of 5 closest schools Yes/no in year of school enroll-
ment

Binary Primary
schools

Fees below median T2, average replaced by median Binary Music
schools

Music school fees < average T2, 33rd percentile replaced by
average

Binary Music
schools

Fees (in Euros) T2, without calculating 33rd per-
centile and transforming into bi-
nary

Continuous Music
schools

Fees (in Euros, alt. def.) Like previous, but alternative cal-
culation of fees: Fee revenues di-
vided by number of classes instead
of number of students

Continuous Music
schools

Fees in lowest third (alt. def.) T2, with alternative calculation of
fees

Binary Music
schools

Placebo treatments
Jeki share > 50% (placebo) T1, but as if JeKi started 1 year

earlier
Binary Primary

schools
Fees in lowest third (placebo) Random draw of same number of

music schools as in T2
Binary Music

schools

Outcome variables

Music activities
Plays music Yes, if “Attends music club at

school” or “Music or singing
lessons outside school”

Binary SOEP/FiD1

Plays music at school Yes, if “Attends music club at
school”

Binary SOEP/FiD1

Plays music outside school Yes, if “Music or singing lessons
outside school”

Binary SOEP/FiD1

Strengths and Difficulties Questionnaire (SDQ)
Average for following items:
Child...

No emotional symptoms ...is often unhappy or dejected
(Reversed)
...is nervous or clingy in new situ-
ations, loses self-confidence easily
(R)
...has many fears, becomes fright-
ened easily (R)

3-point
Likert
scale
(normalized)

SOEP/FiD2

Table D.1 to be continued.



D.1 Data 255

Table D.1 continued.
Variable Description Type Data

source

No conduct problems ...often has tantrums, has a tem-
per (R)
...quarrels a lot with other chil-
dren, picks on them (R)

3-point
Likert
scale
(normalized)

SOEP/FiD2

Not hyperactive ...is agitated, hyperactive, cannot
sit still (R)
...is fidgety (R)
...is easily distracted and lacks
concentration (R)
...finishes tasks, is able to concen-
trate
...thinks before acting

3-point
Likert
scale
(normalized)

SOEP/FiD2

No peer problems ...is a loner, usually plays by her-
self (R)
...is popular with other children
...is often made fun of or picked on
by other children (R)
...gets along better with adults
than with other children (R)

3-point
Likert
scale
(normalized)

SOEP/FiD2

Pro-social behavior ...is considerate
...likes to share with others
(sweets, toys, crayons)
...is helpful if others are hurt, sick
or sad
...helps others of his/her own
accord (parents, teachers, other
children)

3-point
Likert
scale
(normalized)

SOEP/FiD2

Attitude toward school
Likes to go to school “fully applies” to “does not apply” 4-point

Likert
scale
(normalized)

SOEP/FiD2

Likes to study “fully applies” to “does not apply” 4-point
Likert
scale
(normalized)

SOEP/FiD2

Follows lessons well “fully applies” to “does not apply” 4-point
Likert
scale
(normalized)

SOEP/FiD2

Gets along well with classmates “fully applies” to “does not apply” 4-point
Likert
scale
(normalized)

SOEP/FiD2

Gets along well with teacher “fully applies” to “does not apply” 4-point
Likert
scale
(normalized)

SOEP/FiD2

Table D.1 to be continued.
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Table D.1 continued.
Variable Description Type Data

source

Combined non-cognitive skills scores
Non-cognitive skills (weighted) Summary index of all outcomes

from SDQ and attitude toward
school (see above). Based on An-
derson (2008)

Continuous
(normal-
ized)

SOEP/FiD2

Difficulties (from SDQ) Average of the 4 “difficulties” vari-
ables from the SDQ (see below):
No emotional symptoms, no con-
duct problems, not hyperactive,
no peer problems
(higher number = fewer problems)

Continuous
(normal-
ized)

SOEP/FiD2

Group variables for heterogeneity analysis

Household income >/< median3 Median calculated within sample Binary SOEP/FiD4

University/No university At least 1 parent has university
degree

Binary SOEP/FiD5

High/low education (parents) At least 1 parent has upper
sec. school degree (university en-
trance certificate)

Binary SOEP/FiD5

Migration background (child) Yes if direct or indirect migration
background

Binary SOEP/FiD6

Gender Male/female Binary SOEP/FiD6

Control variables

Individual characteristics
Female 0 “male”, 1 “female” Binary SOEP/FiD6

Migration background (child) Direct or indirect migration back-
ground

Binary SOEP/FiD6

Late school enrollment Year of school enrolment > Birth
year + 6

Binary SOEP/FiD6

Year of school enrollment Source 1: Directly asked at age 8
Source 2: Directly asked at age 10
Source 3: Legal school entry year
calculated from birth month &
cutoff date

Categorical
(fixed ef-
fects)

SOEP/FiD2,6

Parental, family and household characteristics
Age of mother at birth Birth year child – birth year

mother
Continuous SOEP/FiD6

Parent with Abitur At least 1 parent has upper
sec. school degree (university en-
trance certificate)

Binary SOEP/FiD5

Parent with university degree At least 1 parent has university
degree

Binary SOEP/FiD5

Actual work hours of parents3 Average of both parents,
rescaled such that 40h = 1

Continuous SOEP/FiD5

Table D.1 to be continued.



D.1 Data 257

Table D.1 continued.
Variable Description Type Data

source

Only one parent at home3 Parent in household if household
ID
(parent)7 = household ID (child)

Binary SOEP/FiD6

Nb of children under 16 in HH3 Calculated from fieldwork infor-
mation

Continuous SOEP/FiD1

Rural area3 Population in town of residence <
20,000 (fieldwork information)

Binary SOEP/FiD9

Large city3 Population in town of residence >
100,000 (fieldwork information)

Binary SOEP/FiD9

Log monthly net HH income3 If missing: 1st imputed value Continuous SOEP/FiD4

Missing: Work hours (parents) “Actual work hours of parents”
missing11

Binary –

Missing: Mother’s age “Age of mother at birth”
missing11

Binary –

Missing: Migration background “Migr. background (child)”
missing11

Binary –

County-level characteristics (merged for the county of residence9)
Share of employed (%) 2012 Continuous INKAR8

Yearly GDP/person (1000 euros) 2012 Continuous INKAR8

Av. monthly HH income (euros) 2012, per adult member of the
household

Continuous INKAR8

Share highly qualified workers (%) 2012 Continuous INKAR8

School age population share (%) 2012 Continuous INKAR8

Pupils share (%) 2012 Continuous INKAR8

Share foreign pupils (%) 2012 Continuous INKAR8

Share students with Abitur (%) 2012 Continuous INKAR8

Share students without degree (%) 2012 Continuous INKAR8

Share children in daycare (%) 2012 Continuous INKAR8

Share village population (%) 2012 Continuous INKAR8

Population within 100km radius In 1000, 2012 Continuous INKAR8

Youth unemployment rate (%) 2012 Continuous INKAR8

Child poverty rate (%) 2012 Continuous INKAR8

Net incoming commuter share (%) Workers, 2012 Continuous INKAR8

County identifier3 Used to include fixed effects Categorical SOEP/FiD9

Music school characteristics10

Participation at JeKi Acts as JeKi cooperating partner Binary Music
schools

Number of students Taking classes at music school Continuous Music
schools

Total revenues (1000 Euros) Per year Continuous Music
schools

Cooperations with schools Number per year Continuous Music
schools

Table D.1 to be continued.
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Table D.1 continued.
Variable Description Type Data

source

Share federal state subsidies Share of total revenues Continuous Music
schools

Share basic classes Among total classes given Continuous Music
schools

Share instrument lessons Among total classes given Continuous Music
schools

Share ensemble lessons Among total classes given Continuous Music
schools

Missing: Music school information Any music school covariate
missing11

Binary –

1 The KIDLONG file contains all child-related information, which was survey in the SOEP or FiD household
questionnaire.
2 Mother-child questionnaires answered by parent in the year the child turns 6, 8 and 10.
3 Time-varying covariates were measured in the first year they were available between age 7 and 11. They were
measured at age 7 (63% of the sample), 8 (13%), 9 (12%) or 10 (12%).
4 The HGEN file contains household-related information generated from answers to the household questionnaire.
5 The PGEN file contains person-related information generated from answers to current and previous individual
questionnaires.
6 The PPFAD file contains person-related meta data available for SOEP and FiD.
7 The parent identifiers were taken from the KIDLONG file.
8 The INKAR file contains detailed statistics on various regional levels and is provided by the Federal Institute for
Research on Building, Urban Affairs and Spatial Development (BBSR, 2015).
9 Regional information on the place of residence of SOEP and FiD households is stored on a secure server on site
at DIW Berlin.
10 These numbers are either for year 2008 (for children whose covariates were measured in 2010 or before) or 2012
(for children whose covariates were measured in 2011 or later).
11 Missing covariates were replaced by 0 (binary variables) or their mean (continuous variables). Missing indicators
were included as additional control variables. The results are robust to only examining the subsample without
missing covariates.
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Table D.2 – Sample construction

Sample... Remaining observations

...including all children observed at least once between age 8 and 10 (in
SOEP/FiD, includes the entire Federal Republic of Germany)

11302

...with complete information on federal state 11086

...restricted to North Rhine-Westphalia 2445

Music Non-cognitive
activities skills

Outcomes
...which received questions on the outcomes1 1018 736
...with complete information on all outcomes (no missing answers) 1018 697

Treatments
...with complete information on both treatments2 997 689

Covariates
...with complete information on individual covariates3 997 689
...with complete information on regional covariates 997 689
...with complete information on music school covariates4 997 689

Final sample 997 689
Valid observations in both outcome groups 548
Valid observations in at least one of the two outcome groups 1138

1To receive the questions on music activities, parents had to answer the SOEP or FiD household questionnaire in
2006, 2008, 2010, 2011, 2012 or 2013. To receive questions on the non-cognitive skills studied in this paper (SDQ
and school attitude), parents had to answer the FiD mother-child questionnaire at age 8 (administered every year
between 2010 and 2013) or the SOEP or FiD mother-child questionnaire at age 10 (administered every year between
2010 and 2013 for the FiD sample, and in 2012 and 2013 for the SOEP sample). In other years, the relevant
questions were not part of the survey, the drop in observations compared to the previous line is therefore exogenous.
2The treatment status is not available for some individuals due to missing information on the number of students
at some primary schools (needed to calculate the JeKi share), and the fee revenues at some music schools (needed
to calculate the average fees).
3The only covariates with missing values were the parents’ work hours (7% missing), the mother’s age (2% missing)
and the child’s migration background (1% missing). To prevent a further reduction of the sample size, I replaced
missing values by 0 for binary and by the sample mean for continuous variables and added missing indicators in all
regressions for these variables.
4These covariates are only included in the estimations on below-average music school fees. 3% of the observations
with missing values were replaced by the sample mean. A missing indicator was included in all regressions.
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Figure D.1 – Number of observations in treatment and control group for the two outcome
group subsamples
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Source: SOEP v30 and FiD v4, own calculations.

Figure D.2 – Distribution of children by treatment status and music school fee level
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Source: SOEP v30 and FiD v4, own calculations. The figure shows the distribution of observations within 2 Euro-
windows of monthly music school fees. The bars with three different shadings represent the three groups of the
combined treatment. The two main treatments (JeKi share above 50% and music school fees below 33rd percentile)
are visible as well. In the first, JeKi students (darkest gray) are simply compared to everyone else. In the second, I
contrast areas with low and high music school fees (left and right part of the graph), irrespective of whether JeKi
exists. Average music school fees in North Rhine-Westphalia vary between 12 and 60 Euros per month. The 33rd
percentile is at 29.4 Euros, which explains why both bars, representing low and high fee levels, are visible in the
interval ranging from 28 Euros to 30 Euros.
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Summary statistics

Table D.3 – Summary statistics of all treatment variables

Mean Standard Minimum Maximum Sample
deviation size

Main treatment definitions
Jeki share > 50% 0.12 0.32 0.00 1.00 1138
Music sc. fees in lowest third 0.32 0.46 0.00 1.00 1138

Alternative definitions of JeKi
Jeki share > 5% 0.19 0.39 0.00 1.00 1138
Jeki share > 50% (no radius limit) 0.12 0.32 0.00 1.00 1138
JeKi share (continuous) 0.12 0.28 0.00 1.00 1138
JeKi share (weighted by distance) 0.12 0.28 0.00 1.00 1138
JeKi at closest school 0.11 0.32 0.00 1.00 1138
JeKi at 1 of 5 closest schools 0.19 0.39 0.00 1.00 1138

Alternative definitions for music school fees
Music school fees < median 0.61 0.49 0.00 1.00 1138
Music school fees < average 0.43 0.49 0.00 1.00 1138
Monthly fees (in euros) 32.56 8.15 13.07 58.35 1138
Monthly fees (in euros, alt. def.) 27.19 12.66 9.84 284.31 1138
Fees in lowest third (alt. def.) 0.32 0.47 0.00 1.00 1138

Placebo treatments
Jeki share > 50% (placebo) 0.16 0.36 0.00 1.00 1138
Fees in lowest third (placebo) 0.44 0.50 0.00 1.00 1138

Source: SOEP v30 and FiD v4, own calculations.
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Table D.4 – Summary statistics of all outcome variables

Mean Standard Minimum Maximum Sample
deviation size

Music activities
Plays music 0.37 0.48 0.00 1.00 997

Non-cognitive skills
Strengths and Difficulties Questionnaire
No emotional symptoms -0.04 1.01 -3.51 0.90 689
No conduct problems -0.02 0.99 -3.29 0.88 689
Not hyperactive -0.04 1.00 -2.78 1.29 689
No peer problems -0.01 1.01 -3.85 0.90 689
Pro-social behavior 0.01 1.00 -3.03 1.08 689

Attitude towards school
Likes to go to school -0.04 1.01 -3.72 0.82 689
Likes to study -0.03 1.00 -2.83 1.05 689
Follows lessons well -0.04 1.02 -3.75 0.78 689
Gets along well...
...with classmates 0.05 0.97 -1.39 1.05 689
...with teacher -0.00 0.99 -2.52 0.60 689

Aggregated non-cognitive skills scores
Non-cog. skills (aggregate) -0.02 0.58 -2.15 0.94 689
Difficulties (from SDQ) -0.04 1.00 -3.90 1.40 689

Source: SOEP v30 and FiD v4, own calculations. Outcomes in the groups “Strengths and Difficulties Questionnaire”
and “Attitude toward school” were normalized with mean 0 and a standard deviation of 1 within the control group
of the JeKi program treatment (i.e. children living in areas, which never had the JeKi program).
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Table D.5 – Summary statistics of all control variables

Mean Standard Minimum Maximum Sample
deviation size

Individual and family characteristics
Female 0.50 0.50 0.00 1.00 1138
Migration background (child) 0.35 0.48 0.00 1.00 1138
Late school enrollment 0.53 0.50 0.00 1.00 1138
Age of mother at birth 29.8 5.3 16.0 47.0 1138
Parent with Abitur 0.34 0.47 0.00 1.00 1138
Parent with university degree 0.28 0.45 0.00 1.00 1138
Actual work hours of parents 0.57 0.32 0.00 1.75 1138
Only one parent at home 0.15 0.36 0.00 1.00 1138
Nb of children under 16 in HH 2.6 1.1 1.0 8.0 1138
Rural area 0.14 0.35 0.00 1.00 1138
Large city 0.40 0.49 0.00 1.00 1138
Log monthly net HH income 7.9 0.5 6.0 10.5 1138
Missing: Work hours (parents) 0.07 0.26 0.00 1.00 1138
Missing: Mother’s age 0.02 0.13 0.00 1.00 1138
Missing: Migration background 0.01 0.10 0.00 1.00 1138
Year of school enrollment 2008 2 2004 2012 1138

County-level characteristics
Share of employed (%) 52 3 44 57 1138
Yearly GDP/person (1000 Euros) 33 9 21 70 1138
Av. monthly HH income/person (Euros) 1701 158 1359 2177 1138
Share highly qualified workers (%) 6 3 3 18 1138
School age population share (%) 14 1 11 17 1138
Pupils share (%) 12 1 10 14 1138
Share foreign pupils (%) 9 5 2 21 1138
Share students with Abitur (%) 36 5 25 52 1138
Share students without degree (%) 5 1 3 9 1138
Share children in daycare (%) 18 3 12 26 1138
Share village population (%) 6 12 0 68 1138
Population within 100km radius 960 523 217 1916 1138
Youth unemployment rate (%) 19 2 15 23 1138
Child poverty rate (%) 18 7 7 35 1138
Net incoming commuter share (%) -3 20 -46 43 1138
County identifier 5509 299 5111 5978 1138

Music school characteristics
Participation at JeKi 0.29 0.45 0.00 1.00 1138
Number of students 2169 2094 112 11347 1138
Total revenues (1000 Euros) 1891 1798 41 7294 1138
Cooperations with schools 16.8 19.0 0.0 91.0 1138
Share federal state subsidies 0.01 0.01 0.00 0.10 1138
Share basic classes 0.19 0.09 0.00 0.53 1138
Share instrument lessons 0.62 0.13 0.00 0.94 1138
Share ensemble lessons 0.14 0.08 0.00 0.94 1138
Missing: Music school information 0.03 0.16 0.00 1.00 1138

Source: SOEP v30 and FiD v4, own calculations.
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Table D.6 – Outcome variables by treatment status (in %)

Control Treatment Difference p-
group group value

Music activities
Plays music 0.36 0.47 0.11 1

Alternative treatment: Music school fees in lowest third
Plays music 0.36 0.41 0.05 24

Non-cognitive skills
Strengths and Difficulties Questionnaire
No emotional symptoms -0.02 -0.18 -0.16 13
No conduct problems -0.04 0.01 0.05 56
Not hyperactive -0.02 -0.23 -0.21 1
No peer problems -0.02 -0.05 -0.03 82
Pro-social behavior -0.01 0.08 0.09 42

Attitude towards school
Likes to go to school -0.05 -0.03 0.02 79
Likes to study -0.05 0.00 0.05 62
Follows lessons well -0.02 -0.14 -0.11 37
Gets along well...
...with classmates 0.02 0.15 0.13 18
...with teacher -0.01 0.11 0.12 16

Aggregated non-cognitive skills scores
Non-cog. skills (aggregate) -0.02 -0.04 -0.02 62
Difficulties (from SDQ) -0.04 -0.17 -0.13 23

Source: SOEP v30 and FiD v4, own calculations. Treatment: Share of JeKi students among all students in the
closest five schools is larger than 50% (except in the second row, where the treatment is: Average fees at the closest
public music school are in the lowest third among all music schools within the federal state).
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Table D.7 – Individual and county-level background characteristics by treatment group status
(in %): Combined treatment

Mean for each Differences (t-tests)
treatment status

T1 T2 T3 T2 - T1 T3 - T1 T3 - T2
JeKi Low fees, High fees Diff. p- Diff. p- Diff. p-

no JeKi no JeKi value value value

County-level characteristics
Av. monthly HH income/person
(Euros)

1584 1680 1729 95 1 145 0 50 13

Yearly GDP/person (1000 Euros) 31.7 33.1 33.6 1.4 61 1.9 45 0.5 83
Share students with Abitur (%) 37.0 35.1 36.7 -1.8 5 -0.3 81 1.6 7
Share students without degree (%) 5.9 5.2 4.9 -0.7 2 -1.1 0 -0.4 16
Youth unemployment rate (%) 18.5 19.1 19.6 0.6 26 1.1 4 0.5 13
Share foreign pupils (%) 11.6 9.1 8.1 -2.5 2 -3.4 0 -1.0 24
Child poverty rate (%) 25.4 18.7 16.5 -6.7 0 -8.9 0 -2.2 15

Individual-level characteristics
Monthly net HH income (Euros) 3082 2944 3201 -137 60 120 63 257 12
Parent with Abitur 35.6 27.6 35.3 -7.9 19 -0.3 96 7.6 6
Parent with university degree 24.4 22.2 30.7 -2.3 69 6.3 20 8.5 5
Migration background (child) 31.9 37.0 35.0 5.1 38 3.1 59 -2.0 65
Only one parent at home 17.0 17.5 14.2 0.5 92 -2.8 40 -3.3 26
Nb of children under 16 in HH 2.7 2.6 2.5 -0.1 66 -0.2 8 -0.1 35
Source: SOEP v30 and FiD v4, own calculations.

Table D.8 – Outcomes by treatment group status: Combined treatment

Mean by treatment status Differences (t-tests)

T1 T2 T3 T2 - T1 T3 - T1 T3 - T2
JeKi Low fees, High fees Diff. p- Diff. p- Diff. p-

no JeKi no JeKi value value value

Music activities
Plays music 0.47 0.37 0.36 -0 9.34 -0.11 1.15 -0 84.28

Non-cognitive skills
Strengths and Difficulties Questionnaire
No emotional symptoms -0.18 -0.19 0.03 -0 94.67 0.22 5.31 0 3.22
No conduct problems 0.01 -0.17 0.01 -0 5.85 -0.00 97.47 0 3.19
Not hyperactive -0.23 0.05 -0.05 0 0.91 0.18 3.54 -0 33.80
No peer problems -0.05 -0.08 0.00 -0 85.12 0.05 69.38 0 42.69
Pro-social behavior 0.08 -0.01 -0.00 -0 48.71 -0.08 47.28 0 94.06

Attitude towards school
Likes to go to school -0.03 -0.06 -0.05 -0 79.86 -0.02 84.20 0 91.20
Likes to study 0.00 -0.10 -0.03 -0 52.54 -0.03 72.70 0 59.26
Follows lessons well -0.14 0.03 -0.04 0 27.19 0.10 46.15 -0 51.13
Gets along well...
...with classmates 0.15 0.07 0.00 -0 58.56 -0.15 12.23 -0 55.60
...with teacher 0.11 -0.07 0.01 -0 9.27 -0.10 28.13 0 48.73

Aggregated non-cognitive skills scores
Non-cog. skills (aggregate) -0.04 -0.04 -0.01 0 97.38 0.03 54.19 0 50.85
Difficulties (from SDQ) -0.17 -0.14 -0.00 0 84.29 0.17 14.89 0 21.82

Source: SOEP v30 and FiD v4, own calculations.
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Table D.9 – Covariates for each estimation sample

Music Non-cognitive Combined
activities skills sample

Mean Std. dev. Mean Std. dev. Mean Std. dev.

Individual and family characteristics
Female 0.50 0.50 0.51 0.50 0.49 0.50
Migration background (child) 0.35 0.48 0.40 0.49 0.41 0.49
Late school enrollment 0.55 0.50 0.34 0.47 0.32 0.47
Age of mother at birth 29.8 5.3 29.7 5.4 29.8 5.4
Parent with Abitur 0.33 0.47 0.34 0.47 0.33 0.47
Parent with university degree 0.29 0.45 0.27 0.45 0.28 0.45
Actual work hours of parents 0.57 0.32 0.58 0.32 0.58 0.31
Only one parent at home 0.13 0.34 0.23 0.42 0.21 0.41
Nb of children under 16 in HH 2.6 1.1 2.8 1.1 2.8 1.1
Rural area 0.14 0.35 0.16 0.37 0.16 0.37
Large city 0.39 0.49 0.40 0.49 0.39 0.49
Log monthly net HH income 7.9 0.5 7.9 0.5 7.9 0.5
Missing: Work hours (parents) 0.08 0.26 0.08 0.28 0.09 0.29
Missing: Mother’s age 0.01 0.11 0.02 0.13 0.01 0.10
Missing: Migration background 0.01 0.10 0.01 0.10 0.01 0.10
Year of school enrollment 2008 2 2009 2 2009 1

County-level characteristics
Share of employed (%) 52 3 52 3 52 3
Yearly GDP/person (1000 Euros) 33 9 34 9 34 9
Av. monthly HH income/person (Euros) 1702 159 1704 155 1708 155
Share highly qualified workers (%) 6 3 6 3 6 3
School age population share (%) 14 1 14 1 14 1
Pupils share (%) 12 1 12 1 12 1
Share foreign pupils (%) 9 4 9 5 9 4
Share students with Abitur (%) 36 5 36 5 36 5
Share students without degree (%) 5 1 5 1 5 1
Share children in daycare (%) 18 3 18 3 18 3
Share village population (%) 6 12 6 12 6 12
Population within 100km radius 962 521 951 535 952 535
Youth unemployment rate (%) 19 2 19 2 19 2
Child poverty rate (%) 18 7 18 7 18 7
Net incoming commuter share (%) -3 20 -2 20 -2 19
County identifier 5510 301 5506 297 5508 300

Music school characteristics
Participation at JeKi 0.29 0.45 0.28 0.45 0.28 0.45
Number of students 2163 2111 2352 2287 2389 2360
Total revenues (1000 Euros) 1886 1810 2027 1893 2053 1937
Cooperations with schools 16.8 19.2 18.4 20.4 18.7 21.1
Share federal state subsidies 0.01 0.01 0.01 0.01 0.01 0.01
Share basic classes 0.19 0.09 0.19 0.09 0.18 0.09
Share instrument lessons 0.62 0.13 0.63 0.14 0.63 0.14
Share ensemble lessons 0.14 0.08 0.13 0.08 0.13 0.08
Missing: Music school information 0.02 0.15 0.02 0.15 0.02 0.13

Sample size 997 689 548
Source: SOEP v30 and FiD v4, own calculations.
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D.2 Further results

Further information for main results

Table D.10 – Number of observations (main results)

Full sample by household income by gender

< median > median Male Female
(1) (2) (3) (4) (5)

T C T C T C T C T C

Music activities
Plays music 129 868 56 446 73 422 61 382 68 486

Alternative treatment: Music school fees in lowest third
Plays music 314 683 161 341 153 342 149 294 165 389

Non-cognitive skills
Strengths and Difficulties Questionnaire
No emotional symptoms 94 595 40 301 54 294 39 288 55 307
No conduct problems 94 595 40 301 54 294 39 288 55 307
Not hyperactive 94 595 40 301 54 294 39 288 55 307
No peer problems 94 595 40 301 54 294 39 288 55 307
Pro-social behavior 94 595 40 301 54 294 39 288 55 307

Attitude towards school
Likes to go to school 94 595 40 301 54 294 39 288 55 307
Likes to study 94 595 40 301 54 294 39 288 55 307
Follows lessons well 94 595 40 301 54 294 39 288 55 307
Gets along well...
...with classmates 94 595 40 301 54 294 39 288 55 307
...with teacher 94 595 40 301 54 294 39 288 55 307

Combined non-cognitive skills scores
Non-cog. skills (aggregate) 94 595 40 301 54 294 39 288 55 307
Difficulties (from SDQ) 94 595 40 301 54 294 39 288 55 307

Source: SOEP v30 and FiD v4, own calculations. Sample sizes for main estimations presented in Table 5.4.
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Table D.11 – R squares (main results), in %

Full sample by household income by gender

< median > median Male Female
(1) (2) (3) (4) (5)

Music activities
Plays music 14.4 13.0 13.0 9.7 14.5

Alternative treatment: Music school fees in lowest third
Plays music 14.4 14.3 11.4 9.2 17.2

Non-cognitive skills
Strengths and Difficulties Questionnaire
No emotional symptoms 2.8 8.9 -0.4 3.0 0.4
No conduct problems 6.6 9.1 2.2 17.2 9.3
Not hyperactive 16.6 15.7 8.6 20.1 15.8
No peer problems 7.0 2.7 9.7 5.6 4.7
Pro-social behavior 5.8 8.2 -2.2 15.5 -1.1

Attitude towards school
Likes to go to school 8.6 6.0 4.1 10.8 2.8
Likes to study 6.7 6.0 -2.7 4.8 7.0
Follows lessons well 7.3 0.7 8.2 3.8 8.9
Gets along well...
...with classmates 6.9 3.2 8.9 7.1 4.4
...with teacher 7.3 2.1 10.2 11.2 1.6

Combined non-cognitive skills scores
Non-cog. skills (aggregate) 15.2 16.1 2.1 19.4 13.6
Difficulties (from SDQ) 12.9 16.5 4.5 21.3 12.9

Source: SOEP v30 and FiD v4, own calculations. R-squares for main estimations presented in Table 5.4.
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Table D.12 – Effects of treatments (main results from Table 5.4, including full set of out-
comes for low music school-treatment)

Full sample HH income < median HH income > median

JeKi Music JeKi Music JeKi Music
sc. fees sc. fees sc. fees

(1) (2) (3) (4) (5) (6)
Diff. p- Diff. p- Diff. p- Diff. p- Diff. p- Diff. p-

value value value value value value

Music and sports activities
Plays music 0.14 2 0.10 5 0.06 52 0.17 1 0.20 3 0.03 68

Non-cognitive skills
Strengths and Difficulties Questionnaire
No emot. symptoms -0.04 84 -0.12 33 0.02 91 -0.27 17 -0.21 49 0.09 62
No conduct problems 0.40 3 -0.19 16 0.38 14 -0.21 34 0.59 9 -0.11 61
Not hyperactive 0.15 37 0.09 45 0.28 33 0.22 20 0.32 29 0.09 68
No peer problems -0.03 86 -0.07 57 -0.23 49 -0.22 30 -0.03 88 0.01 93
Pro-social behavior 0.19 33 0.12 39 0.03 92 0.25 30 0.18 62 0.06 73

Attitude towards school
Likes to go to school 0.25 14 0.13 41 0.53 5 0.06 77 -0.06 84 0.25 15
Likes to study 0.34 12 0.05 71 0.94 0 -0.09 61 0.02 95 0.19 38
Follows lessons well 0.04 86 0.20 8 0.23 63 0.35 4 0.09 75 0.18 31
Gets along well...
...with classmates 0.14 46 -0.03 83 0.00 99 -0.22 19 0.09 76 0.18 45
...with teacher 0.27 2 -0.08 62 0.52 7 -0.28 28 -0.02 95 0.10 62

Combined non-cognitive skills scores
Non-cog. skills
(aggregate)

0.17 4 0.02 79 0.29 8 -0.02 82 0.10 44 0.10 39

Difficulties
(from SDQ)

0.18 41 -0.10 42 0.19 51 -0.15 42 0.26 42 0.03 89

Covariates included:
Individual char. 3 3 3 3 3 3

Regional char. 3 3 3 3 3 3

Music school char. 3 3 3

Time fixed effects 3 3 3 3 3 3

County fixed effects 3 3 3 3 3 3

Source: SOEP v30 and FiD v4, own calculations. Each cell is a separate OLS regression estimating how the
treatment in the column header affects the outcome denoted in the first column. Standard errors are clustered
at the county level. The number of observations, as well as the R-squares for each regression can be provided
on request. “Plays music” and “Play sports” are binary variables indicating whether the child played a musical
instrument/sports at or outside school at age 9. All other outcome variables are normalized with mean 0 and a
standard deviation of 1. The exact definitions of all outcome variables are given in Table D.1.



270 Appendix to chapter 5

Heterogeneity

Table D.13 – Effects of treatments (OLS estimates): Heterogeneity – JeKi share above 50%

University (parents) Education (parents) Migration backgr.

No Yes Low high Yes No
(1) (2) (3) (4) (5) (6)

Diff. p Diff. p Diff. p Diff. p Diff. p Diff. p

Music and sports activities
Plays music 0.18 3 0.10 51 0.20 0 0.03 69 0.23 1 0.14 11

Alternative treatment: Music school fees in lowest third
Plays music 0.08 11 0.22 8 0.07 28 0.18 9 0.09 40 0.09 14

Sample size 711 286 664 333 350 647

Non-cognitive skills
Strengths and Difficulties Questionnaire
No emot. symptoms 0.14 51 -0.52 24 0.11 56 -0.85 2 -0.36 43 -0.14 50
No conduct problems 0.54 0 -0.15 58 0.44 2 0.20 39 0.38 35 0.25 21
Not hyperactive 0.21 26 0.05 92 -0.02 88 0.22 55 0.22 26 -0.01 98
No peer problems -0.02 91 -0.16 73 0.17 38 -0.71 1 0.01 98 -0.15 53
Pro-social behavior 0.28 26 -0.46 3 0.28 37 -0.16 62 0.57 10 -0.02 97

Attitude towards school
Likes to go to school 0.37 14 0.07 76 0.33 25 -0.04 91 -0.00 99 0.58 4
Likes to study 0.40 17 0.21 65 0.25 39 0.14 79 -0.00 99 0.32 35
Follows lessons well -0.00 99 0.37 20 -0.09 78 0.21 50 -0.32 18 0.21 53
Gets along well...
...with classmates 0.06 76 0.05 92 0.24 22 0.15 72 -0.09 79 0.27 26
...with teacher 0.30 6 0.10 80 0.24 13 0.23 38 0.07 71 0.47 2

Aggregated non-cognitive skills scores
Non-cog. skills 0.24 2 -0.04 78 0.19 8 -0.08 53 0.05 77 0.17 26
(aggregate)
Difficulties 0.33 12 -0.27 45 0.24 15 -0.34 20 0.10 76 -0.00 100
(from SDQ)

Sample size 502 187 457 232 275 414
Source: SOEP v30 and FiD v4, own calculations. Each cell is a separate OLS regression estimating how access to
the JeKi program affects the outcome denoted in the first column. Please refer to Section 5.4 for more details on
the treatment definition. All regressions are estimated using difference-in-differences, and additionally control for
individual and regional characteristics, as well as county fixed effects. Effects of the alternative treatment (music
school fees in lowest third) are estimated with standard OLS (no difference-in-differences), additionally including
music school characteristics as control variables. Standard errors are clustered at the county level. The number of
observations, as well as the R-squares for each regression can be provided on request. “Plays music” is a binary
variable indicating whether the child played a musical instrument at or outside school at age 9. All other outcome
variables are normalized with mean 0 and a standard deviation of 1 within the control group. The exact definitions
of all outcome and control variables are given in Table D.1.
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Robustness checks

Table D.14 – Effects of treatments (OLS estimates): Variations in treatment definition –
JeKi share above 50%

JeKi JeKi sh. JeKi JeKi sh. JeKi in JeKi in
share >50% share (weighted closest 1 of 5
>5% (no radi- (contin- by school closest

us limit) uous) distance) schools
(1) (2) (3) (4) (5) (6)

Diff. p- Diff. p- Diff. p- Diff. p- Diff. p- Diff. p-
value value value value value value

Music and sports activities
Plays music 0.04 50 0.16 1 0.15 6 0.12 15 0.05 42 0.04 50

Sample size 997 997 997 997 997 997

Non-cognitive skills
Strengths and Difficulties Questionnaire
No emot. symptoms 0.34 35 0.02 93 0.07 83 0.05 88 -0.15 42 0.34 35
No conduct problems 0.05 85 0.37 2 0.38 8 0.44 3 0.38 9 0.05 85
Not hyperactive -0.12 52 0.09 57 -0.15 51 -0.17 48 -0.08 66 -0.12 52
No peer problems -0.01 96 -0.05 75 -0.25 15 -0.31 5 -0.08 70 -0.01 96
Pro-social behavior 0.27 32 0.16 41 0.07 73 0.10 60 0.07 60 0.27 32

Attitude towards school
Likes to go to school 0.16 38 0.24 15 0.08 69 0.07 69 0.27 31 0.16 38
Likes to study -0.06 85 0.33 13 0.07 80 0.09 76 0.15 62 -0.06 85
Follows lessons well -0.11 65 0.01 95 -0.14 54 -0.06 78 0.01 98 -0.11 65
Gets along well...
...with classmates 0.08 72 0.09 65 0.03 91 0.05 84 0.06 69 0.08 72
...with teacher 0.26 9 0.26 3 0.18 24 0.18 26 0.50 0 0.26 9

Aggregated non-cognitive skills scores
Non-cog. skills 0.07 58 0.15 5 0.02 83 0.03 76 0.10 37 0.07 58
(aggregate)
Difficulties 0.09 71 0.16 44 0.04 88 0.03 90 0.03 88 0.09 71
(from SDQ)

Sample size 689 689 689 689 689 689
Source: SOEP v30 and FiD v4, own calculations. Each cell is a separate OLS regression estimating how access to
the JeKi program (different definitions) affects the outcome denoted in the first column. Please refer to Section 5.4
for more details on the treatment definition. All regressions are estimated using difference-in-differences, and
additionally control for individual and regional characteristics, as well as county fixed effects. Standard errors are
clustered at the county level. The number of observations, as well as the R-squares for each regression can be
provided on request. “Plays music” is a binary variable indicating whether the child played a musical instrument
at or outside school at age 9. All other outcome variables are normalized with mean 0 and a standard deviation of
1 within the control group. The exact definitions of all outcome and control variables are given in Table D.1.
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Table D.15 – Treatment effects: Variations in treatment definition – Music school fees

Fees Fees Fees Fees (in euros, Fees < average
< median < average (in euros) alt. def.) (alt. def.)

(1) (2) (3) (4) (5)
Diff. p Diff. p Diff. p Diff. p Diff. p

Plays music -0.05 27 0.03 63 -0.00 46 -0.00 38 -0.01 86

Sample size 997 997 997 997 997
Source: SOEP v30 and FiD v4, own calculations. Each cell is a separate OLS regression estimating how different
definitions of low music school fees affect music activities. All regressions are estimated using OLS, controlling
for individual, regional and music school characteristics, as well as time and county fixed effects. Standard errors
are clustered at the county level. The number of observations, as well as the R-squares for each regression can be
provided on request. “Plays music” is a binary variable indicating whether the child played a musical instrument
at or outside school at age 9. The exact definitions of all outcome and control variables are given in Table D.1.

Table D.16 – Treatment effects (OLS estimates) – Outcomes measured at age 8 or 10 only

Outcomes measured Outcomes measured
at age 8 only at age 10 only

(1) (2)
Difference p-value Difference p-value

Music activities
Plays music 0.07 45 0.08 59

Alternative treatment: Music school fees in lowest third
Plays music 0.05 32 0.02 72

Sample size 769 554

Non-cognitive skills
Strengths and Difficulties Questionnaire
No emotional symptoms 0.46 55 -0.24 30
No conduct problems 0.70 24 0.65 0
Not hyperactive 0.46 19 -0.02 95
No peer problems -0.15 73 -0.05 82
Pro-social behavior -0.10 61 0.05 81

Attitude towards school
Likes to go to school -0.22 52 0.28 15
Likes to study 0.52 5 0.17 49
Follows lessons well 0.30 39 -0.16 53
Gets along well...
...with classmates 0.23 39 0.20 35
...with teacher 0.07 70 0.14 48

Aggregated non-cognitive skills scores
Non-cog. skills (aggregate) 0.06 42 0.13 15
Difficulties (from SDQ) 0.59 42 0.15 58

Sample size 383 467
Source: SOEP v30 and FiD v4, own calculations. Each cell is a separate OLS regression estimating how access to
the JeKi program affects the outcome denoted in the first column. Please refer to Section 5.4 for more details on
the treatment definition. All regressions are estimated using difference-in-differences, and additionally control for
individual and regional characteristics, as well as county fixed effects. Effects of the alternative treatment (music
school fees in lowest third) are estimated with standard OLS (no difference-in-differences), additionally including
music school characteristics as control variables. Standard errors are clustered at the county level. The number of
observations, as well as the R-squares for each regression can be provided on request. “Plays music” is a binary
variable indicating whether the child played a musical instrument at or outside school at age 9. All other outcome
variables are normalized with mean 0 and a standard deviation of 1 within the control group. The exact definitions
of all outcome and control variables are given in Table D.1.
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Table D.17 – Effects of treatments (OLS estimates) – Variations of “Playing music” variable
and effects on missing indicators

JeKi share > 50% Music school fees
in lowest third

(1) (2)
Difference p-value Difference p-value

Variations in the definition of music activities
Music at school 0.20 0 0.04 39
Music outside school -0.04 38 0.04 30

Sample size 997 997

Music at school (age 8) 0.20 5 0.01 90
Music outside school (age 8) -0.11 2 0.03 47

Sample size 769 769

Music at school (age 10) 0.02 83 -0.06 40
Music outside school (age 10) 0.07 48 0.00 95

Sample size 554 554

Effects on missing covariates
Missing: Work hours (parents) 0.03 22 0.05 10
Missing: Mother’s age -0.02 9 0.01 31
Missing: Migration background 0.02 20 -0.01 30
Missing: Music school information -0.05 7 -0.00 88

Sample size 1138 1138
Source: SOEP v30 and FiD v4, own calculations. Each cell is a separate OLS regression estimating how access to the
JeKi program and low music school fees affect the outcome denoted in the first column. Please refer to Section 5.4 for
more details on the treatment definitions. All regressions are estimated using difference-in-differences (for JeKi), and
control for individual and regional characteristics, as well as county fixed effects. Effects of the alternative treatment
(music school fees in lowest third) are estimated with standard OLS (no difference-in-differences), additionally
including music school characteristics as control variables. Standard errors are clustered at the county level. The
number of observations, as well as the R-squares for each regression can be provided on request. All outcome
variables are binary. The exact definitions of all outcome and control variables are given in Table D.1.
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Table D.18 – Effects of treatments – Different estimation method

Propensity score Entropy balancing Exclude missing
matching covariates

(1) (2) (3)
Diff. p Diff. p Diff. p

Music and sports activities
Plays music 0.15 6 0.11 16 0.13 5

Alternative treatment: Music school fees in lowest third
Plays music 0.07 9 0.08 5 0.07 16

Sample size 984 997 881

Non-cognitive skills
Strengths and Difficulties Questionnaire
No emotional symptoms -0.25 26 -0.15 49 -0.28 24
No conduct problems 0.31 16 0.41 5 0.45 2
Not hyperactive 0.06 78 0.15 47 0.21 30
No peer problems -0.20 38 -0.04 85 -0.16 35
Pro-social behavior 0.04 84 0.12 58 0.24 26

Attitude towards school
Likes to go to school 0.20 36 0.18 39 0.26 17
Likes to study 0.34 12 0.39 6 0.32 21
Follows lessons well 0.22 34 0.14 49 0.06 79
Gets along well...
...with classmates -0.00 98 0.04 84 0.21 29
...with teacher 0.31 12 0.26 19 0.20 10

Aggregated non-cognitive skills scores
Non-cog. skills (aggregate) 0.11 40 0.16 20 0.15 12
Difficulties (from SDQ) -0.01 98 0.15 50 0.10 66

Sample size 675 689 603
Source: SOEP v30 and FiD v4, own calculations. Each cell is a separate OLS regression estimating how access to
the JeKi program affects the outcome denoted in the first column. Please refer to Section 5.4 for more details on
the treatment definition. Regressions are estimated with different estimation methods as specified in the column
headers. The first uses propensity score matching (radius matching with a caliper of 2%), the second applies entropy
balancing (Hainmueller, 2012; Hainmueller and Xu, 2013), and the third excludes all observations with at least one
missing covariate. In order to ensure common support, estimations with propensity score matching only use a
subset of the full list of covariates from Table D.1: gender, migration background (child), late school enrollment,
parent with Abitur, parent with university degree, actual work hours of parents, only one parent at home, missing:
Work hours (parents), missing: Migration background, school age population share (%), pupils share (%), share
foreign pupils (%), share children in daycare (%). Standard errors are clustered at the county level. The number
of observations, as well as the R-squares for each regression can be provided on request. “Plays music” is a binary
variable indicating whether the child played a musical instrument at or outside school at age 9. All other outcome
variables are normalized with mean 0 and a standard deviation of 1 within the control group. The exact definitions
of all outcome and control variables are given in Table D.1.
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Table D.19 – Effects of treatments (OLS estimates) – Different specifications

Including Excluding covariates OLS without DiD
survey weights

(1) (2) (3)
Diff. p Diff. p Diff. p

Music and sports activities
Plays music 0.03 81 0.16 2 0.15 3

Alternative treatment: Music school fees in lowest third
Plays music -0.01 88 0.05 24

Sample size 906 997 997

Non-cognitive skills
Strengths and Difficulties Questionnaire
No emotional symptoms 0.10 71 -0.03 87 -0.09 68
No conduct problems 0.42 3 0.43 3 0.33 1
Not hyperactive 0.07 70 0.16 36 -0.06 72
No peer problems 0.03 91 -0.10 64 -0.12 29
Pro-social behavior 0.13 46 0.20 33 0.09 52

Attitude towards school
Likes to go to school 0.34 5 0.30 6 0.11 39
Likes to study 0.27 36 0.36 5 0.16 43
Follows lessons well -0.13 63 0.09 69 0.03 87
Gets along well...
...with classmates 0.03 90 0.09 53 -0.02 90
...with teacher 0.18 51 0.37 1 0.17 13

Aggregated non-cognitive skills scores
Non-cog. skills (aggregate) 0.15 12 0.19 4 0.06 45
Difficulties (from SDQ) 0.23 37 0.18 43 0.03 84

Sample size 682 689 689
Source: SOEP v30 and FiD v4, own calculations. Each cell is a separate OLS regression estimating how access to
the JeKi program affects the outcome denoted in the first column. Please refer to Section 5.4 for more details on the
treatment definition. The first regression weights observations using survey weights, which are provided in the SOEP
and FiD data to make them representative for the German population. The second regression excludes all covariates.
The third regression includes all covariates, but estimates a simple OLS without the JeKi group variable that is
necessary to obtain a difference-in-differences estimator. For all regressions, control variables include individual and
regional characteristics, as well as time and county fixed effects. Effects of the alternative treatment (music school
fees in lowest third) additionally control for music school characteristics. Standard errors are clustered at the county
level. The number of observations, as well as the R-squares for each regression can be provided on request. “Plays
music” is a binary variable indicating whether the child played a musical instrument at or outside school at age 9.
All other outcome variables are normalized with mean 0 and a standard deviation of 1 within the control group.
The exact definitions of all outcome and control variables are given in Table D.1.
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Table D.20 – Effects of treatments (OLS estimates) – Placebo treatment and placebo out-
comes

Placebo treatment Outcomes measured
pre-treatment (age 6)

(1) (2)
Difference p-value Difference p-value

Music activities
Plays music -0.02 81 0.01 94

Alternative treatment: Music school fees in lowest third
Plays music 0.03 42 0.10 5

Sample size 997 343

Non-cognitive skills
Strengths and Difficulties Questionnaire
No emotional symptoms 0.20 56 -0.24 52
No conduct problems -0.02 94 -0.60 15
Not hyperactive 0.12 51 -0.03 94
No peer problems 0.21 49 -0.14 75
Pro-social behavior -0.01 99 -0.40 8

Attitude towards school
Likes to go to school 0.32 41
Likes to study -0.19 55
Follows lessons well 0.06 80
Gets along well...
...with classmates 0.29 13
...with teacher 0.35 16

Aggregated non-cognitive skills scores
Non-cog. skills (aggregate) 0.11 33 -0.32 25
Difficulties (from SDQ) 0.17 40 -0.61 28

Sample size 689 164
Source: SOEP v30 and FiD v4, own calculations. Each cell is a separate OLS regression estimating how access
to the JeKi program affects the outcome denoted in the first column. Please refer to Table D.1 for more details
on the placebo treatment variables were defined. All regressions are estimated using difference-in-differences, and
additionally control for individual and regional characteristics, as well as county fixed effects. Effects of the alter-
native treatment (music school fees in lowest third) are estimated with standard OLS (no difference-in-differences),
additionally including music school characteristics as control variables. Standard errors are clustered at the county
level. The number of observations, as well as the R-squares for each regression can be provided on request. “Plays
music” is a binary variable indicating whether the child played a musical instrument at or outside school at age 9.
All other outcome variables are normalized with mean 0 and a standard deviation of 1 within the control group.
The exact definitions of all outcome and control variables are given in Table D.1.
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Table D.21 – Effects of treatments (OLS estimates) – Sensitivity to individual school choice

Primary schools Excluding movers Excluding movers
outside municipality (no moving between (no moving between

excluded first observation age 5 and
and last outcome) last outcome)

(1) (2) (3)
Diff. p Diff. p Diff. p

Music and sports activities
Plays music 0.17 1 0.15 1 0.11 44

Alternative treatment: Music school fees in lowest third
Plays music 0.10 8 0.12 20

Sample size 997 854 366

Non-cognitive skills
Strengths and Difficulties Questionnaire
No emotional symptoms -0.00 98 0.15 59 -0.56 61
No conduct problems 0.38 2 0.35 26 0.19 85
Not hyperactive 0.11 49 0.06 69 -0.21 85
No peer problems -0.07 69 0.15 60 1.66 9
Pro-social behavior 0.16 40 0.25 43 0.28 82

Attitude towards school
Likes to go to school 0.21 24 0.27 21 -0.12 91
Likes to study 0.30 16 0.07 76 -0.37 66
Follows lessons well -0.01 98 -0.18 40 -0.53 62
Gets along well...
...with classmates 0.13 54 0.04 85 0.96 41
...with teacher 0.26 3 0.41 1 1.43 29

Aggregated non-cognitive skills scores
Non-cog. skills 0.14 6 0.15 14 0.17 74
(aggregate)
Difficulties 0.16 44 0.25 39 0.27 77
(from SDQ)

Sample size 689 512 91
Source: SOEP v30 and FiD v4, own calculations. Each cell is a separate OLS regression estimating how access to
the JeKi program affects the outcome denoted in the first column. Please refer to Section 5.4 for more details on
the treatment definition. The first regression restricts the treatment definition to schools within the municipality
(new treatment definition: JeKi share among students attending the 5 closest primary schools within municipality
is larger than 50%). The second regression excludes all individuals who moved between the first time they enter
the data and the year the last outcome is observed (age 8, 9 or 10). The third regression excludes all individuals
who moved at least once between age 5 and 10. Here, the sample size is very small, given that only few children
are actually observed in the data for such a long period. For most individuals, this is due to the fact that, so far,
only 4 years of FiD data are available, by construction, children can thus not have been observed from age 5 to
10. For all regressions, control variables include individual and regional characteristics, as well as time and county
fixed effects. Effects of the alternative treatment (music school fees in lowest third) additionally control for music
school characteristics. Standard errors are clustered at the county level. The number of observations, as well as the
R-squares for each regression can be provided on request. “Plays music” is a binary variable indicating whether the
child played a musical instrument at or outside school at age 9. All other outcome variables are normalized with
mean 0 and a standard deviation of 1 within the control group. The exact definitions of all outcome and control
variables are given in Table D.1.
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