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Abstract

It is still widely debated how non-cognitive skills can be affected by policy intervention. For ex-
ample, 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 pri-
mary 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 ef-
fectively than the alternative policy of reducing fees at public music schools. I further find
that participation reduces conduct problems and improves student teacher relationships, es-
pecially among boys.
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1. Introduction

The importance of personality traits and other non-cognitive skills for educational and la-
bor 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 child-
hood (Heckman and Kautz, 2014), although it is still widely debated how they can be success-
fully affected by policy interventions. Model programs are regularly found to be more success-
ful than large-scale policies, partly due to the fact that they are typically more carefully im-
plemented 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 educa-
tion 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., 2013). These programs, organized
by local communities or schools, aim to provide deprived children access to music education.
In addition to the regular school curriculum, participating children learn to play a musical in-
strument for several years. Lessons are taught in small groups or orchestras, with a duration
between one or two hours per week in developed countries (Hille, 2010; JeKi-Stiftung, 2014) to
several hours per day in the original El Sistema program (Creech et al., 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 abbreviated 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 pro-
grams, policymakers praise the benefits of universal music education for personality develop-
ment (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., 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 person-
ality development of young people, as well as their social skills” (CDU, 2013, p. 90). If uni-
versal 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 policies on non-music
related outcomes. In an extensive meta-study of 85 research papers evaluating 44 programs in
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19 countries, Creech et al. (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 aca-
demic quality or carried out by program administrators themselves. To my knowledge, not one
sufficiently takes endogenous selection into account (Creech et al., 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 cur-
riculum. 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 pa-
pers 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. How-
ever, 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 com-
pare 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, teach-
ers, 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.

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 house-
holds, SOEP and FiD contain a variety of child development measures, as well as detailed infor-
mation 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 tem-
poral variation in the implementation of the program. Given that participating schools were
not chosen randomly, I use a difference-in-differences estimator to eliminate potential time-
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constant unobserved heterogeneity between participating and non-participating schools. More-
over, to eliminate bias resulting from self-selection into JeKi schools, I estimate 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. Further-
more, 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 bene-
fit 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 per-
centage 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. More-
over, 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 uni-
versal music education program on music activities and socio-emotional behavior. Contrary
to the most closely related work by Nonte and Schwippert (2014), I use a random 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. Moreover, 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.,
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 experimen-
tal and uses data on self-selected study participants (Schellenberg, 2004), or analyzes observa-
tional 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 observa-
tional 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 im-
portant 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 3). Sections 4 and 5 present the data and
method used for the empirical estimations. Section 6 discusses the results and their robustness
with respect to measurement, estimation and identifying assumptions.
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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 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 out-
side the general school system.1 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 background. Chil-
dren with richer or more highly educated parents are considerably more likely to learn a mu-
sical instrument in their leisure time (Hille and Schupp, 2015). In multivariate 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,
2015), an amount that is rather low in comparison with the average costs of extracurricular mu-
sic 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 pro-
grams in Germany. It was first created as pilot project in 2007 and subsequently expanded
to cover large parts of the Ruhr area. With 576 primary schools in 41 municipalities, approx-
imately 20 % of North Rhine-Westphalia’s primary schools, JeKi reached its full scale in the
2011/12 school year.2

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,

1The regular school curriculum also includes music education, which may include some active music partici-
pation.

2In 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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Figure 1 – Distribution of JeKi projects in 2011
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Primary schools with (triangles) and without (dots) the JeKi program. Source: Data from IT.NRW (2011), see Section 4, own representation.

2015). Among the submitted proposals, the program’s coordinating body – the JeKi founda-
tion – 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 1 shows a map of North Rhine-Westphalia’s primary schools. Primary schools par-
ticipating 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 Ruhr area. How-
ever, 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 Ta-
ble 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. Par-
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Table 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 20e/monthb

(reduction possible)
35e/monthb

(reduction possible)
35e/monthb

(reduction possible)

Costs (instruments) Free Free Free Free

Sources: JeKi-Stiftung (2014); JeKi-Stiftung (2013), own summary.
a The share of participating students is taken from Busch and Kranefeld (2013).
b 100% fee reductions for welfare recipients. 14% of the participants do not pay these fees (JeKi-Stiftung, 2008).
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ticipating 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, 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 4). Instruments are loaned to children free of charge and can be taken home.

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 ) en-
ters 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 de-
velopment. 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 } (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 (∆J Y ) is:

∆J Y = f (Jp , ·)− f (F ′
p , ·) (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 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 instru-
ment throughout childhood is associated with better school grades, as well as higher consci-
entiousness, 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
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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 Car-
bonaro, 2010). As a group activity, JeKi participation might therefore raise self-esteem and im-
prove 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 interpersonal 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 attention
students receive from being part of a new and widely debated project. JeKi received substan-
tial 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 de-
pends 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 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 personal-
ity 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 musical instru-
ment 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). There-
fore, 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 pro-
ductive 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 nei-
ther 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 interactions
between JeKi participation with school and family inputs productivity, in the sense of the dy-
namic complementarity described by Cunha and Heckman (2007). For example, JeKi might
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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 improves are behav-
ior, 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 reducation in peer problems, and increased
pro-social behavior. The other two dimensions of the SDQ – hyperactivity and emotional symp-
toms – are probably less affected. Additionally, the JeKi program is likely to influence how chil-
dren 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 mar-
ket 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 con-
sidered 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 deter-
minants of lower educational and labor market success.

4. Data

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 Ger-
man 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, alterna-
tively, 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 A.

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 variables indicat-
ing whether the school offers the JeKi program and, if applicable, the year it first participated.
I received this information from the JeKi foundation, which coordinates the program.3 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.

3The list of JeKi schools can also be found on the program’s website (www.jedemkind.de).
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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, 2009,
2013).4 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, rev-
enues 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).5 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.6

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 devel-
oped above.

Given each child’s place of residence, I calculate the distance to and merge the character-
istics 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.7

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.

4The German Association of Public Music Schools (Verein deutscher Musikschulen) generously provided me
these statistics in Excel files.

5Socio-Economic Panel (SOEP), data for years 1984-2013, version 30, SOEP, 2015, doi:10.5684/soep.v30.
6Starting from survey year 2014 (SOEP wave 31 and FiD wave 5), both data sets are distributed together under

the label SOEP (v31).
7A specially secure procedure in accordance with strict German data privacy legislation allows on site re-

searchers 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.
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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 ques-
tionnaire 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 par-
ents 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 activi-
ties matters for the results (see Section 6).

Further outcomes are taken from SOEP and FiD’s parent-child questionnaires, which mea-
sure 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.8 The SDQ
describes whether children experience emotional symptoms, conduct problems, hyperactiv-
ity, peer problems, and to what extent they show pro-social 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 stud-
ies 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 A.7 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 8.9 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.

8In the SOEP, the relevant variables are only available for age 10.
9In this aggregated group, outcomes were measured at age 8 for about a third of the children.
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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 hetero-
geneities, I include characteristics of the county of residence, which are available from the Fed-
eral 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 A.7 presents the full list of control variables and how they are measured.

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 ques-
tionnaires noted above. Being in the sample depends on birth year and questionnaire design,
which are unrelated to any of the treatment or outcome variables.10 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.11 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 vari-
ables, 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 pri-
mary 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 ra-
dius of 5km.12 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 2 explains the exact steps of how the treatment was defined. In various robustness

10I 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 A.6 for details on how the sample was constructed.

11To 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.

12See Section 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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Table 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 avail-
able in school enrollment year

→
→

do target schools have JeKi program? (if not: JeKi not available)
check whether JeKi was created in the year of school enrollment or be-
fore (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 offering
JeKi in the year of school enrollment
divide this number by the total number of students in all target schools

4. Transform into binary variable → 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 variable →

→

Identify the public music school closest to the child’s home (target mu-
sic school)
1 if target music school fees < 33rd percentile within federal state
0 if target music school fees ≥ 33rd percentile within federal state

a Alternative treatment definitions were tested as robustness checks.

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 6, as well as Appendix B.3 for
more details.

Figure 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. The sample
is split into JeKi and non-JeKi areas, given that the estimations rely on difference-in-differences
(see section 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 al-
ready offer the program. Figure 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 A.5 shows the same graph for each outcome sample separately.

As described in Section 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
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Figure 2 – Number of observations in treatment and control group for each school enrollment year
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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 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 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 6, as well as Appendix B.3.

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 A.6). This results from the fact that public music schools are
the primary school’s cooperating partner for most of the JeKi projects. JeKi participants there-
fore 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, mak-
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ing their average fees decline. Nonetheless, many public music schools charge fees at a simi-
larly 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 de-
tailed descriptions of how each variable was constructed, are found in Appendix A.

5. Empirical strategy

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 chosen randomly. The
same is true for the alternative treatment of low public music school fees, which might be deter-
mined as a function of local demand. Such non-random selection biases the estimated treat-
ment 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 environ-
ments. 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 treatment
effect. As the program is systematically implemented in poorer areas (see Section 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 heterogeneity.
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 pro-
gram 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
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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 the endogeneity problem, thus al-
lowing 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 possi-
bility to participate, irrespective of whether they actually sign up. As described in Section 4,
individuals belong to the treatment group if the share of students with access to the JeKi pro-
gram 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. Policymak-
ers 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 po-
tentially 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 pro-
gram 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 parents
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.13 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 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 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 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 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 2, the program
was gradually implemented starting in 2007 until it reached its full level of expansion in 2011.

13In 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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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 Section 4). By in-
cluding 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 be-
tween 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 heterogeneity, I therefore included various music
school characteristics as control variables. These contain information on the number of stu-
dents 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 co-
variates describing characteristics of the child, the parents and the county of residence. Please
refer to Section 4, as well as Appendix A for further details and summary statistics of all control
variables.

With the identification strategy described so far, I identify causal effects under two assump-
tions. 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 pri-
mary 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 6, along with some robustness tests.

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 estima-
tion procedure. Even though an analytical approximation exists, standard errors are usually
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estimated from bootstrap replications (Huber et al., 2015). Given the small sample size, and es-
pecially 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 specifications were estimated using ordinary least squares
(OLS). In any case, the distribution of covariates is rather similar between treatment and con-
trol group. However, the results 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 +β4Xcount y +ηcount y +εi (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 unob-
served 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 hav-
ing 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 (Xcount y ), as
well as county fixed effects (ηcount y ). In all estimations, standard errors are clustered at the
county level.

6. Results

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 chil-
dren from less favorable social backgrounds. Table 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 to 29% of the children living elsewhere.14 The last
four columns of Table 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.

14Differences 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 3 the characteristics only vary across the 55
counties of North Rhine-Westphalia.
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Table 3 – Individual and county-level background characteristics by treatment group status (in %)

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 HH 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.

Given that participation in the JeKi program is voluntary after the first year, merely imple-
menting JeKi in poorer areas is not sufficient to ensure that children from disadvantaged back-
grounds actually start learning a musical instrument. To further investigate this hypothesis,
Table 4 shows the causal effects of access to the JeKi program using the identification strat-
egy 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 repre-
sents 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. Sample sizes by treatment and control group, as well as the R-square for each
regression are presented in Tables B.15 and B.16.

The first part of Table 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 partic-
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ularly strong, reaching 30 percentage points. This amounts to an increase of 115%, if we con-
sider that on average only 26% of the children from households with a below-median income
are musically active. Table 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 B.18). 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).

Table 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 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 B.15 and B.16. “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 A.7.
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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 development 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 particularly 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 section 3). The second part of
Table 4 shows the effects of the JeKi program on these and 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 Ques-
tionnaire 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 stan-
dard deviation. Effects of this size seem plausible, given that despite of measuring intention-to-
treat effects, most children living near JeKi schools actually follow the JeKi program. Nonethe-
less, 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. Mu-
sic 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 pub-
lic music schools receive traditional musical instrument lessons (see Table A.10). 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 B.17).

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 appre-
ciation 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
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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. Poten-
tially due to the small sample size, the pattern of heterogeneities is rather unstable when socio-
economic background is defined using parental education or the child’s migration background
(see Table B.18). 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 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 out-
come 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 (Anderson, 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 ag-
gregate outcomes are similar in size, but only statistically significant in the index, which sum-
marizes all non-cognitive skills. The previous finding is confirmed, according to which effects
are larger for boys and children from richer households.

6.3. Graphical evidence on the effects on music and socio-emotional skills

Figure 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.

The graphs confirm the regression results from Table 4. Before JeKi was created, music ac-
tivities 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.
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Figure 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.

Difference-in-differences estimators identify causal effects under the assumption of a com-
mon 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 3
shows that the positive trend in music activities in treatment 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 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 treatment
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 mi-
gration background. The lower part of Figure 4, however, shows that some covariates clearly do
not move similarly in both groups. These are very relevant variables, which have been shown to
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Figure 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.

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 uncorrelated with the control variables included in this study.

6.4. Comparing JeKi to varying local public music school fee levels

As described in Section 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 advanta-
geous 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 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 for-
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Table 5 – Effect of a combined treatment (OLS estimates)

Comparison 1: Comparison 2: Comparison 3:
Treatment =⇒ JeKi JeKi Low music school fees
Control =⇒ Low music school fees High music school fees High music school fees

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 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 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 A.7.

mer 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 instru-
ment 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 perfectly illustrate the cost differences for taking music
lessons according to the level of music school fees. JeKi increases the probability to play a mu-
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sical 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 there-
fore the opportunity created by JeKi potentially matters more, 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 partici-
pation being 8 percentage points higher in regions with cheaper music schools. However, this
difference is not statistically significant.

The lower part of Table 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. Moreover, in this
comparison, JeKi reduces children’s general level of difficulties by almost a third of a standard
deviation. By contrast, the improved relation with the teacher, which is caused by JeKi, is some-
what stronger in comparison to regions with low music school fees. An interpretation, which is
in line with the hypotheses discussed in section 3, would be that playing music improves chil-
dren’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.

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 pro-
cedures as well as the identifying assumptions. All tables showing these tests are presented in
Appendix B.3.

As the construction of both treatment variables involved various steps (see Section 4), I ex-
tensively test whether the results change for alternative treatment definitions. For each treat-
ment (JeKi and below-average music school fees), I test six alternative definitions and find that
they all yield qualitatively similar results (Tables B.19 and B.20).

As described in Section 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. Out-
comes 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 B.21). All effects are rather similar for both ages, which might seem sur-
prising 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.

The outcome variable describing music activities is composed of the answers to two ques-
tionnaire items, referring to music activities at or outside school. To test the robustness of
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the results with respect to the decision to pool these two questionnaire items, I separately ex-
amined the results for music activities at and outside school (Table B.22). 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 consider 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 B.23,
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 B.23, 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 B.22). 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 B.24, 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 B.24, 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 iden-
tifying 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 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 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 assumption 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 B.25, 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 B.25, column 2). Low music school fees also have an effect on
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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 B.26). First, I assumed that
children only attend schools within their municipality. Second and third, I restricted the esti-
mation 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 enter-
ing 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.

7. Conclusion

This paper examines if the universal music education program JeKi (Jedem Kind ein Instru-
ment, an instrument for every child) affects its stated goal of providing access to musical in-
strument 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 low-
est 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 in-
terpreted with care, given that they estimate intention-to-treat effects and the exact share of
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participating students is unknown. Effects are larger among boys and children 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 multiple
hypothesis testing, measurement error and the identifying assumptions. JeKi improves an ag-
gregate 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 rejections of the null hy-
pothesis. All results are also robust to defining treatments, outcomes and socio-economic sta-
tus differently, measuring outcomes at various ages, changing the estimation method, includ-
ing 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 re-
gional 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 or-
chestra 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 intensi-
fied 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 par-
ticipation not entirely 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 backgrounds
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 dis-
tinguish the mechanisms at work by comparing similar policies that differ in terms of content
and implementation. A cost-benefit or cost-effectiveness analysis 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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Appendix A. Data

Appendix A.1. Construction of data set

Table A.6 – 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 activities Non-cognitive 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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Table A.7 – Detailed description of all variables

Variable Description Type Data source

TREATMENT VARIABLES

Treatments for main results

T1: Jeki share > 50% Main treatment, see Table 2 Binary Primary schools

T2: Music sc. fees in lowest third Main treatment, see Table 2 Binary Music schools

Combined treatment 1: T1 = 1 (JeKi share >50%)
2: T1 = 0 and T2 = 1
(No JeKi, music school fees in lowest
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 binary Continuous Primary schools

JeKi share (weighted by distance) T1, but not transformed into binary, each
school receives weight, which linearly de-
creases with distance to child’s residence

Continuous Primary schools

JeKi at closest school Yes/no in year of school enrollment Binary Primary schools

JeKi at 1 of 5 closest schools Yes/no in year of school enrollment 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 percentile
and transforming into binary

Continuous Music schools

Fees (in Euros, alt. def.) Like previous, but alternative calculation
of fees: Fee revenues divided 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

Table A.7 to be continued.

35



Table A.7 continued.

Variable Description Type Data source

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 situations,
loses self-confidence easily (R)
...has many fears, becomes frightened
easily (R)

3-point
Likert scale
(normalized)

SOEP/FiD2

No conduct problems ...often has tantrums, has a temper (R)
...quarrels a lot with other children, 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 concentra-
tion (R)
...finishes tasks, is able to concentrate
...thinks before acting

3-point
Likert scale
(normalized)

SOEP/FiD2

No peer problems ...is a loner, usually plays by herself (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

Table A.7 to be continued.
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Table A.7 continued.

Variable Description Type Data source

Gets along well with teacher “fully applies” to “does not apply” 4-point
Likert scale
(normalized)

SOEP/FiD2

Combined non-cognitive skills scores
Non-cognitive skills (weighted) Summary index of all outcomes from

SDQ and attitude toward school (see
above). Based on Anderson (2008)

Continuous
(normalized)

SOEP/FiD2

Difficulties (from SDQ) Average of the 4 “difficulties” variables
from the SDQ (see below): No emotional
symptoms, no conduct problems, not hy-
peractive, no peer problems
(higher number = fewer problems)

Continuous
(normalized)

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 de-
gree (university entrance certificate)

Binary SOEP/FiD5

Migration background (child) Yes if direct or indirect migration back-
ground

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 background 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 calcu-
lated from birth month & cutoff date

Categorical
(fixed effects)

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 de-
gree (university entrance 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

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 information Continuous SOEP/FiD1

Table A.7 to be continued.
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Table A.7 continued.

Variable Description Type Data source

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

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%).
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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 covari-
ates 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.

Figure A.5 – Number of observations in treatment and control group for the two outcome group sub-
samples
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Figure A.6 – 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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Appendix A.2. Summary statistics

Table A.8 – 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 A.9 – 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 A.10 – 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 A.11 – 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).

44



Table A.12 – Individual and county-level background characteristics by treatment group status
(in %): Combined treatment

Mean for each 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

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) 308153.3 294437.7 320124.7 -13715.6 60 11971.3 63 25686.9 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 270.4 263.4 252.3 -6.9 66 -18.1 8 -11.1 35

Source: SOEP v30 and FiD v4, own calculations.
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Table A.13 – Outcomes by treatment group status: Combined treatment

Mean for each 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 A.14 – Covariates for each estimation sample

Music activities Non-cog. skills Combined 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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Appendix B. Further results

Appendix B.1. Further information for main results

Table B.15 – 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 4.

48



Table B.16 – 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 4.
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Table B.17 – Effects of treatments (main results from Table 4, including full set of outcomes for low
music school-treatment)

FULL SAMPLE HH INCOME < MEDIAN HH INCOME > MEDIAN

JeKi Music sc. JeKi Music sc. JeKi Music sc.
fees fees 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 emotional 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 characteristics 3 3 3 3 3 3
Regional characteristics 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 A.7.
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Appendix B.2. Heterogeneity

Table B.18 – Effects of treatments (OLS estimates): Heterogeneity – JeKi share above 50%

No Low High No
university University education education Migration migration
(parents) (parents) (parents) (parents) backgr. backgr.

(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 emotional 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 (aggregate) 0.24 2 -0.04 78 0.19 8 -0.08 53 0.05 77 0.17 26
Difficulties (from SDQ) 0.33 12 -0.27 45 0.24 15 -0.34 20 0.10 76 -0.00 100

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 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 A.7.
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Appendix B.3. Robustness checks

Table B.19 – Effects of treatments (OLS estimates): Variations in treatment definition – JeKi share
above 50%

JeKi JeKi share JeKi JeKi share JeKi in JeKi in
share >50% share (weighted closest 1 of 5
>5% (no radius (contin- by school closest

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 emotional 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 (aggregate) 0.07 58 0.15 5 0.02 83 0.03 76 0.10 37 0.07 58
Difficulties (from SDQ) 0.09 71 0.16 44 0.04 88 0.03 90 0.03 88 0.09 71

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 4 for more details on the treatment definition. All regres-
sions 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 A.7.
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Table B.20 – Effects of treatments (OLS estimates): Variations in treatment definition – Music school
fees in lowest third

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

MUSIC ACTIVITIES

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 A.7.

53



Table B.21 – Effects of treatments (OLS estimates) – Outcomes measured at age 8 or 10 only

Outcomes measured at age 8 only Outcomes measured 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 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 A.7.
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Table B.22 – 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 4 for more details on the treatment definitions. All regres-
sions 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 ob-
servations, 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 A.7.
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Table B.23 – 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 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 A.7: 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 A.7.
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Table B.24 – 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 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 A.7.
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Table B.25 – Effects of treatments (OLS estimates) – Placebo treatment and placebo outcomes

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 A.7 for more details on the placebo treatment variables were defined. All regres-
sions 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 A.7.
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Table B.26 – 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 (aggregate) 0.14 6 0.15 14 0.17 74
Difficulties (from SDQ) 0.16 44 0.25 39 0.27 77

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 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 A.7.
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