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Abstract

We study the effect of having high socioeconomic status (SES) peers on pupils’ well-
being, absence rate, and academic performance in elementary school. We compare
pupils in the same school who started school in different years and, consequently,
were exposed to different shares of high-SES peers. We use a unique combination
of administrative, survey, and test data on pupils in Danish public schools. We find
that a higher share of high-SES peers increases well-being and performance while
lowering absence rates slightly. Our results imply that educational inequalities may

increase due to the growing concentration of high-SES pupils in certain schools.

Keywords: peer effects, well-being, academic performance, primary school

JEL Codes: 1210, 1240, 1310

*Acknowledgments: We are grateful for comments from Mette Ejrnzes, Fane Groes, Claus Thustrup
Kreiner, Sgren Leth-Petersen, Hans Henrik Sievertsen, and Miriam Wiist as well as comments from CEBI
seminar participants. We thank participants at the Copenhagen Education Network 2024 and the Nordic
PhD workshop in the Economics of Education 2024 for useful comments and discussions. Center for
Economic Behavior and Inequality (CEBI) is a center of excellence at the University of Copenhagen
financed by grant DNRF134 from the Danish National Research Foundation. Contact information: jes-
per.fries@econ.ku.dk (Jesper Fries) and isabel@olufsen.dk (Isabel Skak Olufsen).



1 Introduction

In recent decades, Western countries have experienced growing socioeconomic segregation
(Fischer and Mattson, 2009; Smith et al., 2014; Berkes et al., 2022). This trend has
led to growing imbalances in pupil composition across schools, with pupils from high
socioeconomic status (SES) families concentrating in certain schools (Owens et al., 2016;
Caspersen, 2024). Consequently, schools’ pupil compositions are changing, with the share
of high-SES pupils rising in some schools and falling in others. This change affects the
learning environment. More high-SES pupils may improve the learning environment by
being academic role models and fostering a positive classroom dynamic that can improve
pupils’ well-being and academic level. Yet, more high-SES peers might not benefit all

pupils and could even leave some feeling marginalized or left behind.

Existing literature on peer effects in education generally finds that having high-SES
peers improves pupils’ academic performance.! Performance alone does not fully capture
peer effects on the learning environment, as it neglects pupils’ well-being. Pupils’ well-
being is important because it captures the social aspects of the learning environment.
Furthermore, pupils’ well-being likely matters for their incentive to invest in current and
future education (Boneva et al., 2022). However, to the best of our knowledge, there is

no evidence of the effect of high-SES peers on pupils’ well-being.

In this paper, we investigate the effect of high-SES peers on the learning environment
in elementary school. Specifically, we estimate the causal effect of the share of high-SES
peers on well-being, absence rates, and academic performance from grade 0 to grade 3,
where pupils are between 5 and 9 years old. To estimate the causal effect, we compare
pupils in the same school who started school in different years and, as a consequence,
were exposed to different shares of high socioeconomic status (SES) peers in the first

year of schooling.? Our main identifying assumption is that given the choice of school,

1See Sacerdote (2011) and Barrios-Fernandez (2023) for a review of the literature on peer effects in
education.

2By comparing pupils in the same school, we remove the concern for selection into schools. Further-
more, to overcome the concern that trends in pupil composition affect parental enrollment decisions, we
also control for school-specific trends in pupil composition. This identification strategy was pioneered by
Hoxby (2000).



the share of high-SES peers in the cohort is exogenous. We use a unique combination of
administrative, survey, and test data, which covers all pupils and their peers in Danish
public schools from 2010 to 2018. An important advantage of our data is the ability to link
administrative data on pupils’ parents’ income to pupils’ responses to a well-being survey,
performances on standardized tests, and their school-reported illness-related absences.
We define high-SES peers based on combined parental income prior to school start. Our

data enables us to estimate the effect of high-SES peers on a novel set of outcomes.

We find that having a higher share of high-SES peers in elementary school positively
impacts the learning environment. Increasing the share of high-SES peers by a standard
deviation increases well-being by around 1 pct. of a standard deviation and academic
performance by around 2-3 pct. of a standard deviation. This corresponds to around 10
pct. of the effect attributed to pupils’ own SES. The effects on well-being and performance
are persistent until at least grade 6. Our estimates also suggest that increasing the share
of high-SES peers slightly reduces illness-related absence rates in elementary school. Our
estimated effect sizes are relatively modest compared to existing research on peer effects
in education, which often finds effect sizes between 5 to 10 pct. of a standard deviation
(Ammermueller and Pischke, 2009). However, our estimates are likely lower bounds for
two reasons: (i) To avoid endogeneity concerns, we proxy pupils’ classroom peers based on
their cohort peers in the first year of schooling, which potentially attenuates our results.
(ii) Our study estimates the effect on pupils in Denmark, which is characterized by low
levels of inequality compared to other countries (Causa et al., 2016). Thus, differences
between high- and low-SES pupils are likely smaller, resulting in smaller peer effects. This
could imply that the positive effect of high-SES peers is larger in countries with higher

inequality.

Multiple mechanisms may drive the positive effect of high-SES peers on the learning
environment. For example, high-SES peers may contribute to fostering a good classroom
dynamic or their parents may invest more in improving the school environment. The
quality of teaching could also be improved if, for example, high-SES peers need less as-

sistance, leaving more time for teachers to help other pupils. To hint at the potential



mechanisms, we estimate the effect on the individual questions used to compute pupils’
average well-being. There is no effect of the share of high-SES peers on questions con-
cerning teaching, which suggests that the quality of teaching does not improve in response
to the peer composition. In contrast, questions about whether pupils like their class, like
to be in their classroom, and think their classmates like them are the most positively
affected. This suggests that the improvement in the learning environment stems from

high-SES peers having a positive effect on the classroom dynamics.

Next, we investigate whether some pupils benefit more from having high-SES peers
than others. We find that pupils with, on average, lower well-being and performance ben-
efit more from the presence of high-SES peers. In particular, the effect on low-SES pupils’
performance is larger than the effect on high-SES pupils’ performance. Interestingly, the
effect on well-being is the same for both low- and high-SES pupils, which suggests that
a higher share of high-SES peers does not make low-SES pupils feel more marginalized.
Pupils whose parents do not cohabit, and who thus may have less support at home, also
benefit more from a higher share of high-SES peers compared to pupils whose parents
cohabit. The fact that both low-SES pupils and pupils whose parents do not cohabit
benefit more from a higher share of high-SES peers suggests that the school environment
is more important for pupils with fewer resources available at home. Additionally, boys
have significantly lower well-being and performance than girls and benefit significantly
more from high-SES peers. We also find that a higher share of high-SES peers among
girls positively affects the performance of both boys and girls, while a higher share of
high-SES peers among boys only benefits boys. Our heterogeneity analysis suggests that
the presence of high-SES peers can lift pupils with lower well-being and performance and,

consequently, reduce the gaps in outcomes in elementary schools.

We contribute to the existing literature on the effect of peers on mental health by
being the first to study the effect of high-SES school peers on well-being. Existing research
finds that a higher ability and higher SES rank among one’s peers in high school leads to
improved depression scores (Kiessling and Norris, 2023; Paffenholz, 2023). We contribute

by analyzing the effect on well-being, a broader measure of pupils’ mental health, allowing



us to capture more subtle changes to mental health due to pupil composition. Further-
more, in contrast to existing literature, we find that it is the average characteristics of
peers that matter for well-being in elementary school and not the pupils’ relative rank.
This discrepancy could be due to the existing literature studying the effect of peers on
mental health among adolescents. In contrast, we study the effect in elementary school,
where SES differences may be less pronounced. It could also be due to existing studies
studying pupils in the United States, where inequality is higher and SES differences are

more pronounced.

Additionally, we contribute to the extensive literature on peer effects in education.
Existing research has found significant effects of peers’ ability and SES on academic per-
formance, educational attainment, and labor market outcomes (Sacerdote, 2011; Bertoni
et al., 2020; Barrios-Fernandez, 2023). Closest to our work is Ammermueller and Pischke
(2009), who find that peers’” SES has a positive effect on reading performance in grade
4. We contribute by showing that peers’ SES already matters for performance in grade 2
when pupils are only 8 years old. Understanding how peers affect the elementary school
environment is particularly important because evidence suggests that i) the early child-
hood environment matters for later life outcomes and ii) the effect of peers’ SES may
increase with the length of exposure (Phillips and Shonkoff, 2000; Chetty et al., 2016).
We also contribute by finding that peers’ SES not only affects performance but also has
a positive impact on well-being in elementary school. The positive effect of peers’ SES
on well-being could be one of the mechanisms underlying the positive effect of high-SES
peers on academic performance if, for example, higher well-being increases the willingness

to apply effort to improve performance.

The remainder of the paper is structured as follows: Section 2 introduces the in-
stitutional setting and our data, section 3 outlines our identification strategy, section 4

presents our results and robustness analysis, and section 5 concludes.



2 Institutional Setting and Data

2.1 Danish School System

Our analysis focuses on pupils in grades 0 to 3 in the Danish public school system, where
pupils are between 5 and 9 years old. In Denmark, children usually start school in grade 0
in August of the year they turn 6.3 Parents can enroll their child in the public or private
school system. All public schools are free of charge and administered at the municipal
level. By law, parents have the right to enroll their child in the district school associated
with their residential address. In other words, if parents want to enroll their child in
the public district school, they are guaranteed a spot free of charge. If parents wish to
enroll their child in another public school, enrollment in that school is conditional on
sufficient free capacity. Unlike the public school system, the private school system offers
no guaranteed admission, as private schools reserve the right to select their pupils and
typically cost between 130 and 270 euros per month. This means that private schools may
not be as easily accessible due to varying admission criteria and admission costs. About
80 percent of a school cohort are enrolled in public schools, while 18 percent opt for the

private school system.*

The specific enrollment process into public schools is managed at the municipal level
and, thus, varies slightly across municipalities. Parents can usually enroll their child online
between October and January if the child starts school in August. Once the number of
incoming pupils is determined, it is the individual school’s responsibility to allocate pupils
to classes. There is no law dictating how pupils should be assigned to classes. Instead, it is
up to the municipality to create a framework for class assignment and the school boards to

set principles for the division of pupils into classes. In other words, the division of pupils

3From August in the calendar year a child turns 6, Danish children are by law required to receive
education. Some parents postpone their child’s school enrollment to the year they turn 7 (approx. 6
percent), while others choose to enroll their children a year early (approx. 1 percent). For further de-
tails on the statistics as well as school starting procedures, see https://uddannelsesstatistik.dk/
Documents/Grundskole/Notater/Boernehaveklasse.pdf and https://www.uvm.dk/folkeskolen/
fag-timetal-og-overgange/skolestart-og-boernehaveklassen/skolestart.

4For further details on the Danish school system and the enrollment procedures, see https:
//uddannelsesstatistik.dk/Documents/Grundskole/Notater/Boernehaveklasse.pdf and Bjerre-
Nielsen and Gandil (2024).
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into classes varies across municipalities and schools. For the school years 2010 to 2018,
the classes must have no more than 28 pupils. The schools are also required to finalize the
class assignment by the end of grade 0 at the latest and aspire to keep the classes fixed
throughout primary school. This means that pupils’ classmates remain roughly constant

throughout elementary school, depending on the degree of school switching.

The first year of schooling, grade 0, acts as a transitional year where children can
acclimate to the school system. The goal is to prepare the pupils for subject-specific
teaching starting in grade 1, and usually, only one teacher is associated with each class.
In grades 1 to 3, pupils have eight subjects (ten in grade 3), and the same set of teachers
usually teach pupils from grades 1 to 3. This suggests that the educational setting,
including both teachers and the curriculum, changes from grade 0 to grade 1, where after

it is more stable.

In the Danish public school system, parents have the opportunity to play a significant
role in shaping the learning environment, both at the school and class level. At the school
level, parents can be on the school board. All public schools must have a board consisting
of representatives for the parents, the teaching personnel, and the pupils. The school
board is responsible for setting principles for the school’s operations, including establishing
rules and values to ensure pupil well-being and a good learning environment.® At the class
level, many schools have a tradition of forming parental councils. These councils unify
parental engagement, serve as forums for addressing class-related issues, and organize
social and academic activities for the pupils. Ultimately, despite formal expectations
from municipalities and schools, it is the parents’ choice how much they wish to engage

in the school environment.

5The principles also cover how to organize the teaching, cooperation between the school and parents,
events organized by the school, etc. Additionally, the board approves the school budget. For further
details on the responsibilities and organization of the school boards, please see https://www.uvm.dk/
folkeskolen/organisering-og-ledelse/skolens-ledelse/skolebestyrelsen.
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2.2 Data

For our analysis, we use four different data sources with information on pupils in public
schools between 2010 and 2018: Danish administrative data, data on pupils’ absences
reported by schools, data on pupils’ well-being from a national well-being survey, and
data on pupils’ performance on national tests. We use Danish administrative data to link
pupils to their parents along with information on their parents’ income. We use parental
income as a proxy for pupils’ socioeconomic status (SES).¢ Income is third-party reported
by their parents’ employer to the Tax Authorities. Our income measure includes wage
income, government transfers, and capital income. We define parental income as the sum
of both the mother’s and father’s income, averaged over three years when the pupil is aged
2 to 4.7 We define a pupil as high SES if the parental income is above the 75" percentile
among parents with children born in the same year. This implies that our definition of

pupils’ SES is constant throughout elementary school.

In the absence data, we observe pupils monthly, allowing us to identify their school,
grade, and peers at the beginning of each school year. All public schools must record
pupils’ absences daily to check whether the criteria of compulsory education are being
met.® Hence, the accuracy of reporting is important. Our measure of each pupil’s share
of high-SES peers is calculated as the share of high-SES pupils in their grade 0 school
cohort, excluding themselves. We link pupils to their responses on a well-being survey
and their performance on national tests in the respective grades. This leaves us with three
main outcomes to study: pupils’ well-being, absence rates, and academic performance.
For our empirical analysis, we standardize all three outcomes and the share of high-SES
peers to have a mean of zero and a standard deviation of one nationally within year and

grade.

60ur results remain consistent when defining SES based on parental wealth and education, see Ap-
pendix Figure A.9.

"We use this definition of parental income regardless of whether the pupil lives with both or only one
parent.

8If a pupil’s unexplained absence rate equals or exceeds 15 percent in a given quarter (6-9 school
days), the school must report it to the municipality, and the parents may lose their child and youth
benefits. For further details, see: https://www.uvm.dk/folkeskolen/organisering-og-ledelse/
foraeldrenes-rolle/fravaersregler-i-folkeskolen/baggrund.
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Well-being The well-being survey is conducted annually in all Danish public schools.
The survey is mandatory for public schools and is conducted at all grade levels between
January 20 and March 20 each year. It was first introduced in the school year 2014/15.
The survey is conducted digitally as part of the regular classroom activities. Pupils
access the survey using their own unique login, allowing us to link their responses to
administrative data. The survey interface allows questions to be read aloud, and the
teacher is also present to answer clarifying survey-related questions. Pupils in grades 0 to
3 answer 20 questions with three response categories.” For example, pupils are asked "Do
you like your school?" and are given the response options, "No", "Yes, a little", or "Yes,
alot" (the full set of questions can be found in Appendix Table A.1). This translates into
a recorded answer of either 1, 2, or 3. We align all questions such that a higher numeric
value is associated with higher well-being. We calculate pupils’ well-being as the average

of the first 19 questions.'®

As a general rule, all pupils have to complete the well-being survey annually, and
only absent pupils are exempted.!! 91 pct. of our sample responds to the well-being
survey each year, and 97 pct. of pupils have responded to the well-being survey at least
once in our sample period. The likelihood of participating in the well-being survey does
not correlate with the share of high-SES peers in pupils’ cohort, c¢f. Appendix Figure
A.3. Appendix Figure A.la shows the distribution of pupils’ average well-being. The
distribution is left-skewed, with a mean of 2.5 out of 3. This suggests that pupils in

elementary school generally have high well-being.

Absence rate The absence data includes the number of days the pupil attended a given

school and the number of days the pupil was absent. The days absent are divided into

9The questions are developed based on recommendations from an expert group ap-
pointed by the Ministry of FEducation in 2013. For further details, see: https://
www.uvm.dk/folkeskolen/laering-og-laeringsmiljoe/trivsel-og-undervisningsmiljoe/
ekspertgruppen-om-elevernes-trivsel. For additional information on the survey in general,
see: https://www.uvm.dk/folkeskolen/test-evaluering-og-skoleudvikling/trivselsmaaling.

10Question 20 is related to how clean the toilets are at the school. We do not find that relevant in
order to assess the pupils’ well-being and therefore exclude it from the mean.

HUParents can also ask for their child’s responses to remain anonymous, which means that we cannot
link their responses to the administrative data. However, less than 2 pct. of parents ask for their child’s
responses to be anonymous.
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legal, illegal, and illness-related absences. We focus on illness-related absences because
legal absences are likely predominately due to vacation outside of school holidays or family
events, while illegal absences are rare among pupils in elementary school. Therefore, we
compute pupils’ absence rates as the number of days absent due to illness divided by
the total number of days at school in the given year. Appendix Figure A.1b shows the
distribution of the absence rates. The absence rates are right-skewed, with the average

absence rate being less than 3 pct.

Performance The National Tests are a mandatory testing program covering all Danish
public schools. The national tests were introduced in the school year 2009/10, and the
tests are carried out each spring.'? The program consists of subject-specific tests spanning
grades 2 to 8. Our analysis focuses on the Danish reading test in grade 2 and the Math
test in grade 3. Pupils access the test by using their our unique login. All tests are
computerized adaptive tests, meaning that the questions adjust based on the pupil’s
previous answers. The test algorithm aims for a 50 percent success rate by the end of
the test. Pupils must spend 45 minutes on the test. Each test consists of three domains,
each covering different aspects of the given subject. A final score within each subject is

calculated automatically.!3

All pupils are expected to complete the national tests. However, pupils can be ex-
empted if school representatives, in agreement with parents, believe that the pupil will
not obtain a result that is beneficial for tracking their progress. Only 2 pct. of pupils do
not complete the national test in a given year. The likelihood of completing the national
test is uncorrelated with the share of high-SES peers, cf. Appendix Figure A.4. Appendix
Figure A.1c and A.1d show the distribution of the raw scores for our sample, which is close

to symmetrically distributed. We follow Beuchert and Nandrup (2017)’s approach and

12The tests have recently been adapted, but for our sample period, the tests have had the same format.
For more information about the national tests and the procedure, see Beuchert and Nandrup (2017) as
well as https://www.uvm.dk/statistik/grundskolen/karakterer-og-test/nationale-test.

13The score is computed based on an underlying psychometric model named the Rasch model that
guides the adaptive test algorithm. The pupil scores are calculated on the logit scale, which ranges from
minus to plus infinity, with values commonly between -7 and +7. For more details on how the scores are
calculated, see Beuchert and Nandrup (2017).
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standardize pupils’ scores within each test domain and year to mean zero and standard
deviation one. We then compute a simple average of each pupil’s standardized scores and
standardize the average score to mean zero and standard deviation one within each year

and test.

2.3 Sample Restrictions and Summary Statistics

We focus on pupils in grades 0 to 3 from the school year 2014/2015 to 2018/2019. To
be included in our main sample, pupils must have attended a public school in grade 0,
which ensures that we have information on the share of high-SES peers at the beginning
of school. We focus on general public schools, removing independent schools and schools
for children with special needs.'* At the pupil level, we restrict the sample to pupils with

data on parental income prior to starting school, which is required to define their SES.

Our restrictions leave us with a final sample of 336,615 pupils, who we observe in
grade 0 and who attend elementary school between 2014/15 and 2018/19. Table 1 shows
summary statistics for our main sample and the sub-sample of pupils who completed the
well-being survey and the national tests, respectively (see Appendix Table A.2 for more
detailed summary statistics at each grade level). The well-being sample is based on fewer
pupils due to attrition from the survey, and the reading and math samples are smaller
because they exclude pupils who entered grade 0 in 2017 and 2018. This is because we

do not observe these pupils in grades 2 and 3, where the national tests are conducted.

Table 1 shows that for the average pupil, the grade 0 cohort consists of 63 pupils,
and 24.5 pct. of the peers are from high-SES families. This is in line with 25 pct. of the
population being defined as high SES and some parents opting out of the public school

system, reducing the share of high-SES peers. The share of high-SES peers is roughly

4 Additionally, we exclude schools with data missing for at least a year, which is quite restrictive.
However, as our identification strategy partly relies on controlling for school trends in pupil enrollment,
we want to observe enrollment at the school level in all years. We also exclude schools that have an
extremely low pupil enrollment. In particular, we discard observations from schools with less than 40
pupils enrolled across grades 0 to 3 in a given year in the period 14/15-18/19. With a high probability,
this includes schools within the special needs education system that are not coded as such. We are not
interested in including these schools as classroom dynamics are likely quite different from general public
schools.
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constant across the four samples. Further, the share of parents living together, mom’s age
at birth, and parental income are also roughly constant across the samples. In contrast,
the share of immigrants and the share of pupils whose parents have no more than primary
education is lower in the reading and math samples. This is likely due to pupils with
immigrant backgrounds or from low-SES families being more likely to be exempted from
the national tests. Note that exemptions from the national tests or attrition from the well-
being survey do not appear to affect our results. When we weight our main estimates
by the likelihood of completing the national tests or the likelihood of responding to the

well-being survey, the results remain unchanged, cf. Section 4.3.

Table 1: Summary Statistics, Grade 0

Main sample Survey sample Reading sample Math sample

Age, grade 0 6.1 6.1 6.1 6.1
(0.3) (0.3) (0.3) (0.3)
Female (%) 48.7 48.8 49.2 49.1
(50.0) (50.0) (50.0) (50.0)
Birth order 1.8 1.8 1.8 1.8
(0.9) (0.9) (0.9) (0.9)
Number of siblings 1.4 1.4 1.4 1.4
(0.9) (0.9) (0.9) (0.9)
Immigrant/descendant (%) 9.5 9.4 8.5 8.2
(29.4) (29.2) (27.9) (27.4)
Parents live togehter (%) 76.8 77.0 77.1 77.3
(42.2) (42.1) (42.0) (41.9)
Absence rate (%) 2.7 2.6 2.6 2.6
(2.9) (2.8) (2.8) (2.8)
Cohort Size 62.5 62.4 63.8 63.0
(26.7) (26.6) (26.9) (26.0)
Class Size 23.2 23.3 23.4 24.1
(9.0) (9.0) (8.9) (9-8)
High SES (%) 24.8 24.9 25.3 25.4
(43.2) (43.3) (43.5) (43.5)
High SES peers, grade 0 (%) 24.5 24.5 24.7 24.8
(17.4) (17.4) (17.3) (17.3)
Mom age at birth 30.7 30.7 30.8 30.7
(4.9) (4.9) (4.9) (4.8)
Parental income (DKK), before school start 718,322 720,044 720,594 707,809
(481,373) (482,007) (506,652) (475,094)
Parental wealth (DKK), before school start 28,473 24,638 5,414 88,521
(2,412,192)  (2,403,525) (2,122,073) (2,117,260)
Primary as highest parental education (%) 8.2 8.1 7.7 7.6
(27.5) (27.2) (26.7) (26.5)
University as highest parental education (%) 24.8 24.8 24.7 23.6
(43.2) (43.2) (43.1) (42.5)
Observations (No. of pupils) 336,615 325,596 202,114 196,756

Notes: The table reports summary statistics for our four samples when the pupils are in grade 0. It spans
the school years 2010/11 to 2018/19. Pupils are defined as high SES if their parents’ income, when the
pupil is 2-4 years old, is above the 75'" percentile in their birth cohort. Each cell contains the mean and
standard deviation in parentheses below.
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3 Empirical Strategy

To identify the effect of having high-SES peers in elementary school on well-being, ab-
sence rates, and academic performance, we need exogenous variation in peer composition
(Manski, 1993). Without exogenous variation in peer composition, the estimated effect
of peers’ SES on pupils’ outcomes may be due to peers’ SES influencing pupils’ outcomes
(social effects) or due to peers being similar and exposed to similar environments leading
to similar outcomes (correlated effects). In this setting, correlated effects can arise due
to parents selecting into neighborhoods, schools, and classes within schools, as well as
pupils being exposed to shocks that affect both well-being and pupil composition. Thus,
we need exogenous variation in peer composition to disentangle the social effects from the

correlated effects.

To estimate the social effects, we use variation in the share of high-SES peers within
schools across cohorts, which is an identification strategy pioneered by Hoxby (2000). We
compare pupils in the same school who started school in different years and, consequently,
were exposed to different shares of high-SES peers. This allows for variation in the share
of high-SES peers while accounting for selection into a given school. The basis for selection
into a school may change over time. For example, a school may exhibit a positive trend
in pupil outcomes, which some parents may notice. If high-SES parents are more likely to
choose schools based on these trends, it could lead to a higher concentration of high-SES
pupils in schools with better outcomes. This, in turn, could create an upward bias in our
estimates. To account for selection based on school trends, we control for school-specific

linear trends.

We define the share of high-SES peers based on the peer composition in pupils’ school
cohort in grade 0 because as pupils progress through the school system, the composition
of each cohort is observed, which may affect selection in and out of the school. We believe
the share of high-SES peers in their grade 0 to be a good proxy for peers throughout
elementary school as only a few pupils switch schools, which means that the differences

in pupil composition between grade 0 and grade 3 peers are small, c¢f. Table 5 and
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Appendix Figure A.2 panel (b). Our identifying variation comes from deviations from
the linear school trend in the share of high-SES peers in grade 0 across cohorts within
the same school. Consequently, our main identifying assumption is that given parent’s
school choice the share of high-SES peers in their child’s grade 0 cohort is exogenous.
This implies that for our identification to break down, we need school-specific factors that
are not constant or follow a trend that affects the number of high-SES pupils and pupils

outcomes.

Our main empirical model is

Yvicks = 50 + BlHZghSESzcks + BQPGGTH'ighSESShGTGiCkS + Qeks + year X 55 + ’YXXicks + €icks»
(1)

where Y. is the outcome for pupil ¢ from cohort ¢ in grade k in school s, HighS ES;.js
is an indicator for whether pupil 7 is high-SES, and Peer HighSESShare;.s is the share
of high-SES peers in pupils’ school cohort in grade 0. a5 includes cohort and school-by-
grade fixed effects. Cohort fixed effects capture time-invariant differences in the outcome
across birth cohorts. School-by-grade fixed effects capture time-invariant differences across
schools, for example, sorting into schools, and time-invariant confounding factors at the
school level affecting all students in a specific grade. When estimating the effect in specific
grades, a.s only includes cohort and school fixed effects. year x d, are school-specific
linear trends, which capture time-variant school characteristics correlated with both the
outcome and cohort composition. X is a vector of individual level controls, including
age, immigration status, gender, parental education, whether parents cohabit, birth order,
number of siblings, mom age at birth, and class size. We cluster the standard errors, €.,
at the school cohort level to allow pupils’ outcomes to correlate among those starting in

the same school in the same year (Angrist and Pischke, 2009).

(2 is our coefficient of interest, and it captures the effect of a higher share of high-SES
peers in grade 0 on the outcome. As pupils are likely exposed to the same peers through-
out elementary school, 35 estimates the effect of exposure to high-SES peers throughout

elementary school. By captures both the endogenous social effects, i.e., the effect of high-
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SES peers’ behavior on pupils’ outcomes, and the exogenous social effects, i.e., the effect
of high-SES peers’ background on the pupils’ outcomes (Manski, 1993). Both effects are
important to fully capture the effect of high-SES peers on pupils’ outcomes. Lastly, as
we standardize the outcomes and the share of high-SES peers, 5 should be interpreted
as the standard deviation change in the outcome from a one standard deviation increase

in the share of high-SES peers.

3.1 Validation of the Identification Strategy

For our identification strategy to succeed: (i) we need sufficient variation in the share of
high-SES peers to obtain precise estimates, and (ii) the share of high-SES peers needs
to be exogenous across cohorts within the same school. First, we follow Bifulco et al.
(2011) and show that we have sufficient variation in the share of high-SES peers when
including school-by-grade fixed effects and school-specific trends. Table 2 row 1 shows
the raw variation in the share of high-SES peers in grade 0. The standard deviation is
0.174. The residual variance from regressing the share of high-SES peers on school-by-
grade fixed effects is 0.056, and it decreases to 0.048 when including school-specific linear
trends. Thus, we exploit very small changes in the share of high-SES peers, and our
estimated effects should be interpreted as such. This implies that we must be cautious

when extending our results to settings with large changes in the share of high-SES peers.

Table 2: Variation in the Share of High-SES Peers in Grade 0

Obs. Mean Standard deviation

Peer High-SES share, grade 0 336,615 0.245 0.174
- Removing school FE 336,615 0.000 0.056
- Removing school-specific linear trend 336,615 0.000 0.048

Notes: The table shows the variation in the share of high-SES peers in grade 0. The first row shows the
raw variation, the second row shows the variation once including school FE, and the third row shows the
variation once controlling for school-specific linear trends.
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Second, we test the exogeneity of the share of high-SES peers in pupils’ grade 0
cohort. First, we estimate whether the share of high-SES peers predicts pupils’ own
SES.'® Table 3 shows estimates of pupils’ own SES regressed on the share of high-SES
peers. In column (1), there is a positive correlation between the share of high-SES peers
and pupils’ SES. Including school fixed effects reduces the coefficient by two-thirds. In
column (3), we include school-specific linear trends, which leads to the coefficient on
the share of high-SES peers becoming insignificant and negligible in magnitude. This
means that when accounting for both selection into schools and school trends, the share
of high-SES peers is not correlated with pupils’ own SES. Second, we carry out a series of
balance tests. Figure 1 shows coefficient estimates on the share of high-SES peers when
regressing pupils’ characteristics against the share of high-SES peers, own SES, cohort-
fixed effects, school-fixed effects, and school-specific linear trends. The estimates suggest
that the share of high-SES peers in pupils’ grade 0 cohort is not correlated with any of
the pupil’s characteristics, except for mom’s age at birth. This supports the assumption
that the share of high-SES peers within in a school is exogenous. To be certain that
differences in mom age at birth do not drive the results, we include the list of variables as
controls in our main regressions. Overall, the two balance tests suggest that the share of
high-SES peers in the pupil’s grade 0 cohort is exogenous, suggesting that our identifying

assumption holds.

15Simply regressing pupils’ own SES on the share of high-SES peers will return estimates that are
negatively biased. The estimates are negatively biased because as the share of high-SES peers increases,
the likelihood of pupil ¢ being high-SES decreases. Guryan et al. (2009) solve this problem by controlling
for the population mean, which in our case is the share of high-SES peers in grades 0 to 3 in each school.
See Guryan et al. (2009) for more information on the problem.
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Table 3: Balancing Test: Pupil High-SES Against the Share of High-SES Peers in Grade
0

(1) (2) (3)
High SES High SES High SES
Peer high-SES share 0.022%** 0.007** 0.002
(0.003) (0.002) (0.002)

Constant 0.029**  367.357*** 367.720***
(0.004) (2.676) (2.674)
School high-SES share Yes Yes Yes
School F.E. No Yes Yes
Cohort F.E. No Yes Yes
School trend, linear No No Yes
Observations 336,615 336,615 336,615
R? 0.146 0.825 0.827

Notes: The table shows coeflicient estimates from regressing pupils’ own SES status against the cohort
share of high-SES peers in grade 0. High SES is an indicator equal to one if a pupil’s parents’ combined
income is above the 75th percentile in the pupil’s birth cohort prior to school start. Peer high-SES share
is the share of high-SES peers in pupils’ grade 0 school cohort. The regressions include the share of
high-SES pupils in elementary school from 2010 to 2018 to control for negative bias as highlighted by
Guryan et al. (2009). Standard errors clustered at the school cohort level are shown in parentheses. *
p < 0.10, ** p < 0.05, *** p < 0.01.

Figure 1: Balancing Test in Grade 0

Female —p—
Immigrant - 1o
Number of siblings —e—L
Birth order ——i
Parents cohabit o
Mom age at birth - ——
Parent high educ O
Parent med educ [l
Parent low educ e
Parent income —e—
Parent wealth - —
Class size | *
-.‘1 -.d75 -.65 -.d25 0 .0‘25 .65 40‘75 ‘1

Coefficient on peer high-SES share

Notes: The figure shows coefficient estimates on the share of high-SES peers in grade 0. The coefficient
estimates are obtained by regressing the variables on the y-axis against the share of high-SES peers and a
dummy for pupils’ own SES, including cohort-fixed effects, school-fixed effects, and school-specific linear
trends. Peer high-SES share is the share of high-SES peers in pupils’ grade 0 school cohort, where pupils
are defined as high SES if combined parental income is above the 75th percentile in the pupils’ birth cohort
prior to school start. Female, immigrant status, parent high, med, and low educ are dummy variables,
while the remaining variables are standardized within birth cohorts at the national level. Parent high
educ is a dummy equal to one if the parents’ highest educational achievement is a university degree, and
parent low educ is a dummy equal to one if the parents’ highest educational achievement is completing
primary school. Parent med educ is a dummy equal to one if the parents’ highest educational achievement
is above completing primary school but below a university degree. The bars represent 95 pct. confidence
intervals based on standard errors clustered at the school cohort level.
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4 Results

4.1 The Average Effect of High-SES Peers on the Learning Envi-

ronment

Table 4 presents estimates of the effect of the share of high-SES peers on the learning
environment in elementary school from estimating equation (1). Panel A shows the esti-
mates for well-being. We find a significant gap in well-being across SES, with high-SES
pupils having roughly 10 pct. of a standard deviation higher well-being than non-high-
SES pupils.!6:!" Turning to the coefficient on the share of high-SES peers in column (1),
a one standard deviation increase in the share of high-SES peers is associated with a
3.3 pct. of a standard deviation increase in well-being. The coefficient is halved when
including school and cohort fixed effects in column (2) and roughly unchanged when in-
cluding school-specific linear trends and controls in columns (3) and (4).'® In our preferred
specification, column (4), increasing the share of high-SES peers by one standard devia-
tion increases the well-being of pupils by 1.3 pct. of a standard deviation. This implies
that increasing the share of high-SES peers by a standard deviation can improve pupils’

well-being by around 13 pct. of the difference in well-being attributed to their own SES.!

The estimated effect on well-being is based on pupils in grades 0 to 3. When estimat-
ing equation (1) at the grade level, we find that the effect of high-SES peers on well-being
increases slightly throughout elementary school, ¢f. Appendix Figure A.6. In grade 0,
there is no effect of high-SES peers on well-being, while in grades 1, 2, and 3, a standard
deviation increase in the share of high-SES peers leads to an increase in well-being of

approximately 1.8 pct. standard deviations.

6Note, the coefficient on high SES decreases to 6 pct. of a standard deviation in column (4). This is
because we include controls, such as parental education, which capture part of the difference across SES,
reducing the difference attributed to our SES definition.

"This is in line with Loft and Waldfogel (2021) who also find a significant SES-gap in well-being in
Danish elementary school.

18Tn unreported regressions, we test the sensitivity of our estimates to non-linear school-specific trends,
and we find that including a squared-trend does not affect our results.

9The difference in well-being attributed to their own SES is the coefficient on high SES in Table 4
column (3) before we include additional controls that also capture SES. Thus, the 13 pct. stems from
0.013/0.101 * 100 = 12.87.
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Table 4: Main Results: Peer Effect Estimates by Pupil Outcomes

(1) (2) (3) (4)
Panel A Average Well-being

High SES 0.110™*  0.105***  0.101***  0.059***
(0.003)  (0.004)  (0.004)  (0.004)
Peer high-SES share, grade 0 0.033**  0.014**  0.015**  0.013**
(0.003)  (0.006)  (0.006)  (0.006)

Observations 761,917 761,917 761,917 761,917
R? 0.005 0.057 0.066 0.076
Panel B Absence

High SES -0.200™*  -0.200*** -0.194** -0.155***

(0.003)  (0.003)  (0.003)  (0.004)
Peer high-SES share, grade 0 -0.010** -0.013** -0.010**  -0.007
(0.003)  (0.005)  (0.005)  (0.005)

Observations 830,599 830,599 830,599 830,599
R? 0.008 0.051 0.059 0.072

Panel C Reading (grade 2)

High SES 0.300**  0.286™  0.271**  0.099™*

(0.005)  (0.006)  (0.006)  (0.005)
Peer high-SES share, grade 0 0.106**  0.047*  0.039"*  0.024***
(0.005)  (0.008)  (0.008)  (0.008)

Observations 202,114 202,114 202,114 202,114
R? 0.038 0.097 0.121 0.183
Panel D Math (grade 3)

High SES 0.349*  0.335"*  0.322"*  (0.158"**

(0.006)  (0.006)  (0.006)  (0.006)
Peer high-SES share, grade 0 0.097***  0.043**  0.048***  0.033*"*
(0.005)  (0.008)  (0.007)  (0.007)

Observations 196,756 196,756 196,756 196,756
R? 0.043 0.101 0.127 0.171
School(-by-grade) FE Yes Yes Yes
Cohort FE Yes Yes Yes
School trend, linear Yes Yes
Controls, individual level Yes
Controls, family level Yes

Notes: The table shows coefficient estimates of 1 and 35 from estimating equation (1) separately for each
outcome. Peer high-SES share, well-being, absence, reading, and math performance are all standardized
to mean 0 and std. dev. 1 nationally within year and grade. High SES is an indicator equal to one if a
pupil’s parents’ combined income is above the 75th percentile in the pupil’s birth cohort prior to school
start. Peer high-SES share is the share of high-SES peers in pupils’ grade 0 school cohort. Regressions
in Panels A and B include school-by-grade fixed effects, while regressions in Panels C and D only include
school-fixed effects. The controls include dummies for gender, immigration status, parental education,
whether parents cohabit, and continuous controls for mom age, birth order, number of siblings, and class
size. Standard errors in parentheses are clustered at the school cohort level. * p < 0.10, ** p < 0.05, ***
p < 0.01.



Table 4 Panel B shows the coefficient estimates for absence. We find a small negative
effect of high-SES peers on illness-related absence rates in elementary school. However,
the effect becomes insignificant when we include individual- and family-level controls.
Estimating the effect of high-SES peers at the grade level also suggests that high-SES
peers may have a negative effect on absence rates, cf. Appendix Figure A.6. In contrast,
the share of high-SES peers has a significant positive effect on both reading and math
performance in grades 2 and 3. A standard deviation increase in the share of high-SES
peers leads to a 2.4 pct. of a standard deviation increase in reading performance and a
3.3 pct. of standard deviation increase in math performance, cf. column (4) in Table 4
Panel C and D. The effect of a standard deviation increase in the share of high-SES peers
increases performance by roughly 10 pct. of the SES-gap in performance, similar to the

effect of high-SES peers on well-being.

To investigate the persistence of the effects, we estimate the impact of high-SES
peers on a sub-sample of pupils in grades 4 to 6. The share of high-SES peers has a
positive effect on well-being until at least grade 6, cf. Appendix Figure A.7.2° There is a
borderline significant negative effect of high-SES peers on absence rates in grades 4 and
6. Additionally, the share of high-SES peers has a significant positive effect on reading
performance in grade 4 and math performance in grade 6.2! These findings indicate that
the positive impact of high-SES peers on well-being and academic performance extends

at least until grade 6.

The positive effect of high-SES peers on the learning environment may operate
through various channels. For instance, high-SES peers may contribute to fostering a
good classroom dynamic, high-SES parents may engage more in improving the school en-
vironment, or high-SES peers may give teachers more time to focus on each pupil. With
our data, we cannot determine the exact mechanisms behind the improvement in the

learning environment. Yet, to explore the potential mechanisms, we investigate how the

20Note, for pupils in grades 4 to 6, the well-being survey consists of 40 questions instead of 20, which
pupils answer on a scale from 1 to 5. 29 of the questions are used to construct a general well-being
measure. The questions are shown in Appendix Table A.3.

2INote, pupils in grades 4 to 6 complete a national test in reading in grade 4 and both reading and
math in grade 6.
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share of high-SES peers affects the response to each individual question underlying the
average well-being. Figure 2 shows the coefficient on the share of high-SES peers from
estimating equation (1) separately for each question. There is no effect of the share of
high-SES peers on questions concerning teaching, which suggests that changes to teaching
are unlikely to drive the improvement in the learning environment. Conversely, questions
about whether pupils like their class, like to be in their classroom, and think their class-
mates like them are affected the most. This suggests that a higher share of high-SES peers
has a positive effect on the classroom atmosphere, which could be due to either high-SES
peers fostering good classroom dynamics or parental initiatives to ensure inclusiveness in
the classroom.

Figure 2: Peer Effect Estimates on Individual Well-Being Questions

General
Are you happy with your school?
Is your classroom a nice place to be?
Do you have a stomachache when you are at school?
Do you have a headache when you are at school?
Are you good at solving your problems?
Peer behavior 4
Are you happy with your class?
Are you able to focus during lessons?
Is it difficult to hear what the teachers say during lessons?
Do you feel lonely in school?
Are you good at helping each other in the class?
Do you think that the other children in the class like you?
Is there anyone who teases you, making you sad?
Are you worried that the other children will laugh at you in school?
Do you like recess at school?
Teacher
Are you happy with your teachers?
Are the teachers good at helping you in school?
Are the lessons boring?
Are you learning anything interesting at school?
Do you have a say in what you do during lessons?

i

- -05 05 A
Coefficient on peer high-SES share

Notes: The figure shows coefficient estimates of S5 from estimating equation (1) with the outcome being
each of the 19 questions in the well-being survey, respectively. Peer high-SES share is the share of high-
SES peers in pupils’ grade 0 school cohort, where pupils are defined as high SES if combined parental
income is above the 75th percentile in the pupils’ birth cohort prior to school start. The bands show 95
pct. confidence intervals based on standard errors clustered at the school cohort level.

Overall, we show that a higher share of high-SES peers has a positive effect on the
learning environment. A standard deviation increase in the share of high-SES peers im-
proves well-being and performance by 1-3 pct. of a standard deviation, which persists
until at least grade 6. We show that the effect of high-SES peers likely stems from im-
provements in classroom dynamics and not from improvements in teaching. Our findings
complement the existing literature on peer effects in education by finding that high-SES
peers not only positively affect academic performance but also well-being. The positive

effect on well-being could be one of the mechanisms behind the positive effect on academic
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performance.

Our estimates are in the lower end compared to the existing literature on peer effects,
which finds effects in the range of 5-10 pct. of a standard deviation (Ammermueller and
Pischke, 2009). Our estimates are similar in size to Ammermueller and Pischke (2009)’s
estimates for the effect of high-SES peers on reading performance in grade 4 in Norway,
which has a similar level of inequality. However, our estimates are likely lower-bound
estimates of the effect of high-SES peers on educational outcomes for two reasons. First,
we define peers as pupils in the school cohort rather than pupils in the class. Second,
our peer measure is based on pupils’ peers in grade 0, which does not capture changes in
pupils’ peers throughout elementary school. Both mean that our measure of peers is only
a proxy for actual peers, which adds noise to our estimates and likely attenuates them.
Estimating the effect with either current peers or peers based on class definitions gives

slightly higher estimates, cf. section 4.3.

4.2 Heterogeneous Effects

Effect by SES The share of high-SES peers may impact pupils differently depending
on their own SES. For example, an increased presence of high-SES peers could cause low-
SES pupils to feel marginalized. Contrarily, if the effect goes through parental engagement
in the school environment, the effect may benefit all pupils. To investigate whether the
effect differs across pupils’ own SES, we split pupils into three categories based on parental
income prior to school start: high-SES pupils, middle-SES pupils, and low-SES pupils.
High-SES pupils are pupils with parental income above the 75th percentile in their cohort,
middle-SES pupils are pupils with parental income between the 75th and 25th percentile,
and low-SES pupils are pupils with parental income below the 25th percentile. We include
two interaction terms to test whether the effect differs by SES: one interaction term
between the share of high-SES peers and a dummy for low SES and one interaction term

between the share of high-SES peers and a dummy for high SES.

Figure 3 shows the effect of the share of high-SES peers by pupils’ own SES. The effect
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of peer high-SES share on well-being does not differ across pupils’ SES. This suggests that
a higher share of high-SES peers benefits all pupils and does not cause low-SES pupils
to feel more marginalized. Turning to the effect on absence, the small negative average
effect seems to be driven by high- and low-SES pupils, while middle-SES pupils’ absence
rates are unaffected by the share of high-SES peers. In contrast, low- and middle-SES
pupils improve their performance on the reading and math tests more than high-SES
pupils when the share of high-SES peers increases. The larger improvement in academic
performance for low-SES pupils implies that a higher share of high-SES peers can reduce
the performance gap between low- and high-SES pupils. These results also hold when
estimating equation (1) separately for low-, middle- and high-SES pupils, c¢f. Appendix
Figure A.13. The greater performance gain for low-SES pupils could be due to teachers
having more time to help low-ability pupils when the share of high-SES peers increases.
This, however, goes against the evidence from analyzing the effect on the individual well-

being questions, which suggests that teaching is unchanged.

Figure 3: Peer Effect Estimates by Pupil SES
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Notes: The figure shows coefficients estimates from estimating equation (1), where we include an indicator
for the pupil being low-SES and two interaction terms between the share of high-SES peers and a dummy
for high- and low-SES, respectively. The estimated effects are also shown in table format in Appendix
Table A.4. The effect for low-SES is the sum of 53 and the interaction term between the share of high-SES
peers and the dummy for low-SES; and the effect for high-SES is the sum of S5 and the interaction term
between the share of high-SES peers and the dummy for high-SES. The bands show 95 pct. confidence
intervals based on standard errors clustered at the school cohort level.

Effect by parental cohabitation Another potential channel for differing effects across

pupils is the level of support provided at home, as the school environment may impact
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well-being and performance less if the pupil has a supportive environment at home. To
assess this, we estimate whether the effect of having high-SES peers differs between pupils
whose parents cohabit and those whose parents do not. Pupils whose parents do not co-
habit may have a less stable home environment than pupils whose parents cohabit. This
is also suggested by pupils whose parents do not cohabit having lower well-being, worse
performance, and higher absence rates than pupils whose parents cohabit, cf. Appendix
Table A.5. Figure 4 shows the estimated effects of high-SES peers split by whether pupils’
parents cohabit. The effect on well-being, reading, and math performance is significantly
higher for pupils whose parents do not cohabit. Further, pupils with non-cohabiting par-
ents are less likely to be absent as the share of high-SES peers increases, while pupils
whose parents cohabit are unaffected. These findings suggest that the classroom environ-
ment is more important for pupils who are arguably more vulnerable and may have less

support at home.

Figure 4: Peer Effect Estimates by Parental Cohabitation Status
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Notes: The figure shows coefficient estimates from estimating equation (1) with an interaction term
between the share of high-SES peers and a dummy indicating if pupil i’s parents cohabit or not. The
estimates are shown in Appendix Table A.5. The estimated effect for pupils whose parents cohabit is the
sum of B and the coefficient on the interaction term between the share of high-SES peers and a dummy
indicating if the pupils’ parents cohabit. The bands show 95 pct. confidence intervals based on standard
errors clustered at the school cohort level.

Effect by gender Lastly, we look at whether the effects differ by gender as well as
whether the effects depend on the share of boys who are high-SES and the share of

girls who are high-SES. We find that girls generally have higher well-being, absence, and
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performance in reading than boys, cf. Appendix Table A.6. Their performance in math
is significantly lower than boys’, but the difference is very small compared to the gap
in reading performance. When looking at the effect of high-SES peers, Figure 5 shows
that girls benefit significantly less than boys. This is especially true for reading and
math, where the effect is approximately halved for girls, and the effect on reading is even
insignificant. This could be because girls generally are more self-sufficient than boys, so

their well-being and performance are less dependent on their peers.

Figure 5: Peer Effect Estimates by Gender
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Notes: The figure shows coefficient estimates from estimating equation (1) with an interaction term
between the share of high-SES peers and a gender dummy. The estimates are shown in Appendix Table
A.6. The estimated effect for female pupils is the sum of S5 and the coefficient on the interaction term
between the share of high-SES peers and a gender dummy. The bands show 95 pct. confidence intervals
based on standard errors clustered at the school cohort level.

Appendix Table A.7 reports estimates from estimating equation (1), where the share
of high-SES peers is split into the share of girls that are high SES and the share of
boys that are high SES. We also include two interaction terms between a gender dummy
and the gender-specific shares of high-SES peers. The share of high-SES girls does not
significantly affect well-being, but it does affect the performance of all pupils. A standard
deviation increase in the share of high-SES girls increases performance by 2-3 pct. of
a standard deviation. Girls do not benefit significantly more than boys. In contrast,
a standard deviation increase in the share of high-SES boys increases well-being by 1.3
pct. of a standard deviation for boys and has no effect on girls’ well-being. Likewise, the
effect on performance is approximately 2 pct. of a standard deviation for boys, but the

estimates are only borderline significant. The effect among girls is significantly lower than
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among boys. This suggests that the share of girls that are high-SES benefits the entire

cohort, while the share of boys only benefits other boys.

4.3 Robustness

School switching and attrition One concern is that the estimated peer effects are
driven by pupils systematically switching schools based on the share of high-SES peers in
their grade 0 cohort. Table 5 shows descriptive statistics for school switching and attrition.
Only 10 pct. of pupils in our sample switch schools between grade 0 and grade 3, with
approx. 4.5 pct. of pupils switching between each grade. Notably, low-SES pupils are
significantly more likely to switch schools than high-SES pupils. If these school switches
depend on pupils’ grade 0 composition, the school switches could affect our results. To
investigate whether school switches are systematic, we estimate equation (1) separately
for each grade, using a dummy equal to one if the pupil switched school the following year
as the outcome. This includes both school switches to other public schools and switches to
private schools. Estimates of 85 are close to zero and insignificant, cf. Appendix Figure
A.5. This implies that the share of high-SES peers in pupils’ grade 0 cohort does not

correlate with school switches.

Another concern is attrition from the sample due to pupils not participating in the
well-being survey or the national tests. 18 pct. of the sample do not participate in at
least one of the four well-being surveys in elementary school, cf. Table 5. Yet, 97 pct.
of the sample participate in the well-being survey at least once, suggesting that the vast
majority participate in the survey. Low-SES pupils are also more likely to not complete
the well-being survey at least once, which could be due to a higher absence rate among
low-SES pupils. Only 2 pct. of the sample do not complete the national tests, which
again is higher for low-SES than high-SES pupils. This is likely explained by low-SES
pupils generally having higher absence rates and being more likely to be exempted from
the test. We test whether the lack of participation in either the well-being survey or the

national tests is correlated with the share of high-SES peers, and we find that the share
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of high-SES peers does not predict attrition, cf. Appendix Figure A.3 and A.4.

The descriptive statistics in Table 5 suggest that high-SES pupils are over-represented
compared to low-SES pupils. To analyze whether the results are affected by the over-
representation of high-SES pupils, we estimate our main regressions, where we weight
observations by the likelihood of responding to the well-being survey or completing the
national test, given that they attended a public school in grade 0.22 The estimates are
shown in Appendix Figure A.8. The estimates are largely unchanged when weighting the

estimates. Thus, school switching and attrition does not affect our results.

Table 5: Descriptive Statistics on School Switching and Attrition

Main sample Low SES Middle SES High SES

Switched school between grade 0 and grade 3 0.10 0.16 0.09 0.06
Did not participate in well-being survey in grades 0-3 0.18 0.22 0.17 0.17
Did not participate in reading test in grade 2 0.02 0.04 0.02 0.01
Did not participate in math test in grade 3 0.02 0.04 0.02 0.01
Observations (No. of pupils) 336,615 81,970 171,067 83,578

Notes: The table shows the average of a dummy for whether pupils switched school at least once between
grade 0 and grade 3, whether they did not participate in the well-being survey at least once, whether
they did not participate in the reading test or the math test. SES is defined based on combined parental
income prior to school start. High-SES pupils have combined parental income above the 75th percentile
in their cohort, middle-SES pupils have combined parental income between the 75th and 25th percentile,
and low-SES pupils have combined parental income below the 25th percentile. Note that the average
for the reading test is based on 206,808 pupils observed in grade 2, and the average for the math test is
based on 201,204 pupils observed in grade 3.

Definition of SES We define high-SES pupils as pupils whose parents’ combined in-
come, when the pupil is 2-4 years old, is above the 75" percentile in the pupil’s birth
cohort. This definition of SES may be correlated with being the firstborn as having
younger siblings means that mothers may be on maternity leave prior to school start,
reducing combined parental income and the likelihood of being classified as high-SES. To
overcome this, we try defining pupils as high SES based on father income prior to school

start, as fathers are less likely to take parental leave. When defining SES based on father

22We estimate the likelihood of being in the absence data, participating in the well-being survey, and
completing the national test separately for each grade and outcome. We estimate it for a sample, who
went to grade O in a public school. It is important to restrict on being observed in 0 grade so that
we can compute the grades for pupils switching to the private school system, where we do not have
information on grades. The probability of participating is predicted by SES, gender, age, immigration
status, municipality fixed effects, parental education dummies, mom age, birth order, number of siblings,
and whether parents cohabit.
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income, the share of high-SES peers still has a positive and significant effect on well-being
and math, cf. Appendix Figure A.9. The effect on reading performance is still positive

but only borderline significant.

To evaluate how sensitive our estimated effect sizes are to our chosen definition of
high SES, we test additional definitions of SES. Appendix Figure A.9 includes coefficient
estimates from regressions, where high-SES pupils are pupils with combined parental
income above the 80" percentile, combined parental income above the 70" percentile,
combined parental wealth above the 75" percentile, or with at least one parent who has
a university degree. The estimates are roughly unchanged across the different definitions,
with larger effects when high-SES is defined based on education. Thus, the results remain

qualitatively robust to different definitions of SES.

Defining pupils’ peers As aforementioned, our estimates are likely a lower bound
for the effect of high-SES peers on the learning environment due to our peer definition.
Throughout our analysis, we define peers at the cohort level in grade 0, which comes
with two weaknesses. First, defining the share of high-SES peers at the cohort level
does not fully capture who the pupils interact with during teaching. Alternatively, we
could define the share of high-SES peers at the class level. There are primarily only
small differences between the share of high-SES peers at the class and cohort level, cf.
Appendix Fig A.2a, but it still means that there is noise in our peer measure. We do not
define peer composition at the class level because we are concerned that class composition
within a grade is endogenous. For example, parents may ask the school to place their
child in a certain class, or the school may design classes based on information from the
kindergartens. This will lead to a positive bias if more engaged parents ensure their
children attend classes with a high share of high-SES peers and have children with higher
well-being and better academic performance. In line with this, when we define the share
of high-SES peers at the class level instead of the cohort level, we obtain effect sizes that
are slightly larger in magnitude for well-being and absence, cf. Appendix Figure A.10. In

contrast, the effect is smaller for performance. Note, when we estimate the effect based on
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the share of high-SES peers at the class level, we use variation across classes in the same

school and grade in a given year and not variation across school cohorts across years.

Second, defining the share of high-SES peers in grade 0 does not capture changes in
the cohort composition throughout elementary school. The differences between grade 0
and grade 3 share of high-SES peers are generally small, cf. Figure. A.2b. 18 pct. of
pupils experience less than 0.5 pct. point change in the share of high-SES peers from
grade 0 to grade 3, and 90 pct. of pupils experience less than a 7 pct. point change. The
changes may, however, add noise, which could attenuate our estimates. We do not define
the peer composition based on the current grade as it is likely endogenous because parents
observe the peer composition and may move their child accordingly. When we define the
share of high-SES peers based on the current grade, the estimates are slightly larger in
magnitude, especially the effect on performance, cf. Appendix Figure. A.11. However,

there is no effect on absence rates.

The Effect of Pupils’ SES Rank In our main equation, the coefficient on the share of
high-SES peers, (s, captures the effect of average peer characteristics on pupils’ outcomes.
However, pupils may also be affected by their SES relative to their peers. For example,
Paffenholz (2023) finds that a higher SES rank within a pupils’ cohort improves pupils’
mental health in high school, while Inoue and Tanaka (2024) finds that a higher SES
rank increases absence and the likelihood of being a victim of school bullying in grade
8. We investigate the effect of pupils’ relative rank by estimating a regression similar to

Paffenholz (2023). We estimate,

Y = 5Rankicks + f(SESzcks) + Qs + year X s + Xicks + €icks» (2)

where Rank is pupil i’s parents’ rank in the income distribution within their grade 0
school cohort and f(SES) includes decile dummies for parental income prior to school
start. We include the same fixed effects and controls as in equation (1). Pupils’ rank
does not have a significant effect on well-being, absence, or performance, cf. Appendix

Figure A.12. This suggests that it is the share of high-SES peers that is important in
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elementary school and not pupils’ relative position. This could be because pupils are still
very young in elementary school, and the SES rank is not yet as apparent as later in the

school system.

5 Concluding Remarks

Sparked by growing income segregation across schools and its consequences for pupil
compositions, we provide new causal evidence on the effect of high-SES peers on the
learning environment in elementary school. To identify the causal effect, we compare
pupils who started in the same school in different years and, consequently, were exposed
to different shares of high-SES pupils. We use a unique combination of Danish data,
allowing us to link pupils’ parents’ income to pupils’ well-being, academic performances,
and illness-related absence rates. We find that a higher share of high-SES peers increases
well-being and performance in elementary school, while reducing absence rates slightly.
We show that the share of high-SES peers matters more for pupils who have lower well-
being and academic performance, specifically low-SES pupils, pupils whose parents do
not cohabit, and boys. This implies that more high-SES peers can potentially reduce
educational gaps within the classroom. Our data does not allow us to pin down the specific
mechanisms underlying the positive effect of high-SES peers on the learning environment.
However, when investigating the effect on individual components of pupils’ well-being, we
find suggestive evidence that the improvement in well-being stems from an improvement

in classroom dynamics.

Our estimated effect sizes are relatively modest compared to existing research on
peer effects in education. However, our estimates are likely a lower bound for two rea-
sons: (i) We define pupils’ peers based on the pupils in their grade 0 cohort to avoid
endogeneity concerns. This definition of peers likely attenuates our estimates. (i) Our
study estimates the effect on pupils in Denmark, which is characterized by low levels of
inequality compared to other countries. This could imply that the differences between

pupils are smaller, resulting in smaller peer effects in comparison with existing studies.
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Ammermueller and Pischke (2009) find similar sized peer effects in Norway, where the
level of inequality is also low, while other studies generally find peer effects between 5 and
10 pct. of a standard deviation depending on the setting. Thus, the effect of high-SES

peers could be larger in countries with higher inequality.

Our results suggest that high-SES peers have a positive impact on the learning envi-
ronment in elementary school. Consequently, increased income segregation across schools,
which reduces the share of high-SES pupils in some schools and increases the share in
others, may widen differences in well-being and performance across young pupils. This
trend can exacerbate inequality in education. Our results cannot guide policies aiming
to reduce segregation across schools, for example, by distributing pupils based on their
SES, as we only estimate the partial effect of small changes in pupil composition within
a school. Thus, we do not capture the general equilibrium effects of distributing pupils
across schools.?® Still, our results could imply that more resources should be invested in
schools located in less affluent neighborhoods to compensate for a low share of high-SES
pupils. However, more research is needed to understand the mechanisms behind the doc-
umented peer effects and whether school resources can indeed compensate for a low share

of high-SES pupils (Barrios-Fernandez, 2023).

23For such evaluations, we refer to the numerous studies that attempt to evaluate how desegregation
policies affect pupil outcomes (see, for example, Angrist and Lang (2004); Guryan (2004); Bergman (2018);
Abdulkadiroglu et al. (2018); Damm et al. (2021)). However, evaluating the general equilibrium effects of
desegregation policies is difficult due to behavioral responses among affected pupils and households. For
example, Bjerre-Nielsen and Gandil (2024) shows that altering pupil compositions by redesigning school
districts is inefficient as high-SES households tend to defy reassignment to low-SES schools.
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Appendices

A Appendix

Figure A.1: Density Plots of the Four Outcome Measures

(a) Well-being (b) Absence
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Notes: Each graph plots the distribution of the given outcome measure. The solid line marks the average,

and the dotted line marks the median. The distributions are obtained using kernel density estimation
(Epanechnikov kernel) with a bandwidth of 0.1 in Graph (a), 2 in Graph (b), and 0.5 in Graphs (c¢) and
(d). In Graphs (c) and (d), the score is computed based on an underlying psychometric model named the
Rasch model that guides the adaptive test algorithm. The pupils’ scores are calculated on the logit scale,
which ranges from minus to plus infinity, with values commonly between -7 and +7. For more details on
how the scores are calculated, see Beuchert and Nandrup (2017).
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Table A.1: Well-being Questions, Grades 0 to 3

Question # Questions text

Ql
Q2
Q3
Q4
Q5
Q6
Q7
Q8
Q9
Q10
Q11
Q12
Q13
Q14
Q15
Q16
Q17
Q18
Q19

Are you happy with your school?

Are you happy with your class?

Do you feel lonely in school?

Do you like recess at school?

Are you happy with your teachers?

Do you have a stomachache when you are at school?

Do you have a headache when you are at school?

Are you good at solving your problems?

Are you able to focus during lessons?

Are you good at helping each other in the class?

Do you think the other children in the class like you?

Are the teachers good at helping you in school?

Is there anyone who teases you, making you sad?

Are you worried that the other children will laugh at you in school?
Do you have a say in what you do during lessons?

Are the lessons boring?

Are you learning anything interesting at school?

Is it difficult to hear what the teachers say during lessons?
Is your classroom a nice place to be?

Notes: The table states each question that compromises our measure of average well-being among pupils
in grades 0 to 3. In total, this includes 19 questions out of the 20 questions asked in the well-being
survey. For each question, the pupils face three response options: "Yes, a lot/often/most," "Yes, a lit-
tle/sometimes,/some," or "No." For each question, the pupils can also indicate that they do not wish to an-
swer it. The entire survey with response options can be found at https://www.uvm.dk/-/media/filer/
uvm/udd/folke/pdf19/nov/191120-spoergeskema-til-trivselsmaaling-0-3-klasse-ua.pdf
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Table A.2: Summary Statistics by Grade

Main Sample Survey Sample Reading Sample Math Sample
Grade level 0 1 2 3 0 1 2 3 2 3
Age 6.1 7.1 8.1 9.1 6.1 7.1 8.1 9.1 8.1 9.1
(0.3) (0.3) (0.3) (0.3) (0.3) (0.3) (0.3) (0.3) (0.3) (0.3)
Female (%) 48.7 48.9 48.8 48.8 49.0 49.1 49.1 49.0 49.2 49.1
(50.0) (50.0) (50.0) (50.0) (50.0) (50.0) (50.0) (50.0) (50.0) (50.0)
Birth order 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8
(0.9) (0.9) (0.9) (0.9) (0.9) (0.9) (0.9) (0.9) (0.9) (0.9)
Number of siblings 14 14 1.4 1.5 14 14 14 15 14 1.5
(0.9) (0.9) (0.9) (0.9) (0.9) (0.9) (0.9) (0.9) (0.9) (0.9)
Immigrant/descendant (%) 10.3 9.3 8.6 8.3 10.0 9.2 8.5 8.2 8.5 8.2
(30.4) (29.1) (28.0) (27.5) (30.0) (28.9) (27.9) (27.4) (27.9) (27.4)
Parents live togehter (%) 76.7 74.9 73.0 714 77.1 75.3 73.5 71.8 73.3 1.7
(42.3) (43.4) (44.4) (45.2) (42.0) (43.1) (44.1) (45.0) (44.2) (45.0)
Absence rate (%) 2.7 2.6 2.6 2.7 2.6 2.6 2.6 2.7 2.6 2.7
(2.8) (2.9) (3.1) (3.3) (2.7) (2.7) (2.8) (3.0) (2.9) (3.0)
Cohort Size 62.7 61.9 62.4 61.5 62.5 61.7 62.2 61.4 62.5 61.6
(27.6) (26.3) (25.8) (24.5) (27.6) (26.3) (25.8) (24.6) (25.8) (24.6)
Class Size 22.9 21.8 21.8 222 22.9 21.8 21.9 222 22.0 223
(9.0) (5.6) (5.5) (5.2) (8.7) (5.5) (5.4) (5.0) (5.2) (4.9)
High SES (%) 24.7 24.9 25.0 25.1 24.9 25.0 25.1 25.3 25.3 25.4
(43.1) (43.2) (43.3) (43.4) (43.2) (43.3) (43.4) (43.5) (43.5) (43.5)
High SES peers, grade 0 (%) 24.3 244 24.6 24.7 24.2 244 24.5 24.6 24.7 24.8
(17.6) (17.4) (17.3) (17.2) (17.6) (17.4) (17.3) (17.2) (17.3) (17.3)
Mom age at birth 30.8 30.8 30.7 30.7 30.8 30.8 30.8 30.7 30.8 30.7
(5.0) (5.0) (4.9) (4.8) (5.0) (4.9) (4.9) (4.8) (4.9) (4.8)
Parental income (DKK) 734,236 726,736 717,831 705,273 737,753 729,714 719,618 707,342 720,594 707,809
before school start (508,269) (496,544) (503,026) (473,029) (519,457) (506,795) (477,846) (468,904) (506,652) (475,094)
Parental wealth (DKK) -53,881 -46,226 3,112 84,973 -55,021 -44,789 3,540 81,689 5,414 88,521
before school start (2,609,755) (2,012,556) (2,107,059) (2,114,264) (2,674,098) (2,007,498) (2,109,497) (2,057,591) (2,122,073) (2,117,260)
Primary as highest 8.3 8.1 8.0 7.9 8.0 7.9 7.7 7.6 77 7.6
parental education (%) (27.7) (27.3) (27.1) (26.9) (27.2) (26.9) (26.7) (26.5) (26.7) (26.5)
University as highest 26.1 25.3 24.5 234 26.1 25.3 24.5 234 24.7 23.6
parental education (%) (43.9) (43.5) (43.0) (42.4) (43.9) (43.4) (43.0) (42.3) (43.1) (42.5)
Observations (No. of pupils) 213,654 208,933 206,808 201,204 194,506 191,004 190,789 185,618 202,114 196,756

Notes: The table reports summary statistics by grade level for our four samples. It spans the school years 2010/11 to
2018/19. The units of observation are pupils. Pupils are defined as high-SES if their parents’ income, when the pupil
is 2-4 years old, is above the 75" percentile in their birth cohort. Each cell contains the mean and standard deviation
in parentheses below.
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Figure A.2: Difference in the Share of High-SES Peers between Class and School Cohort
and between Grade 0 and Grade 3

(a) Difference in share between class and (b) Difference in share between grade 0 and

school cohort grade 3
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Notes: Panel (a) shows the distribution of the difference in the share of high-SES peers measured at the
class-level compared to the school cohort-level. Panel (b) shows the distribution of the difference in the
share of high-SES peers between the pupils’ school cohort in grade 0 and grade 3. The density is based
on the rolling mean across five observations to ensure that individual observations are not identifiable.
The solid line marks the average, and the dotted line marks the median. The distributions are cut at -10
and 10 pct. points. In panel (a), the distribution is cut at the 9th percentile and the 92th percentile, and
in panel (b) the distribution is cut at the 2.5th percentile the 97th percentile.

Figure A.3: Share of High-SES Peers does not Predict Participation in Well-being Survey
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Notes: The figure shows coefficients estimates of 82 from estimating equation (1) at the grade-level with
a dummy for participating in the well-being survey in the given year as the outcome. The bands show
95 pct. confidence intervals based on standard errors clustered at the school cohort level.
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Figure A.4: Share of High-SES Peers does not Predict Participation in the National Tests
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Notes: The figure shows coefficients estimates of 85 from estimating equation (1) at the grade-level with
a dummy for participating in the national tests in the given year as the outcome. The bands show 95
pct. confidence intervals based on standard errors clustered at the school cohort level.

Figure A.5: Share of High-SES Peers does not Predict School Switching
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Notes: The figure shows coefficients estimates of 3 from estimating equation (1) at the grade-level with
a dummy for switching school the following year as the outcome. The bands show 95 pct. confidence
intervals based on standard errors clustered at the school cohort level.
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Figure A.6: Peer Effect Estimates by Grade
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Notes: The figures shows coefficient estimates of 82 from estimating equation (1) separately for each grade
in elementary school. The bands show 95 pct. confidence intervals based on standard errors clustered at
the school cohort level.

Figure A.7: Peer Effect Estimates for Grades 4 to 6
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Notes: The figure shows coefficient estimates of S5 from estimating equation (1) separately for each grade
for a sub-sample attending grades 4 to 6 between 2014 and 2018. The bands show 95 pct. confidence
intervals based on standard errors clustered at the school cohort level.
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Table A.3: Well-being Questions, Grades 4 to 6

Question # Questions text

Q1 Are you happy with your school?

Q2 Are you happy with your class?

Q6 How often can you come up with a solution to a problem if you try hard enough?

Q7 How often do you succeed with what you set out to do?

Q8 Are you able to focus in class?

Q9 Do you feel lonely?

Q12 Are you worried about being mocked?

Q13 How often do you feel calm in school?

Q14 Have you been bullied in this school-year?

Q16 Are you and your classmates involved in the decision-making regarding subjects in class?
Q17 I am good at refocusing after being disturbed in class.

Q18 If there is a lot of noise in the classroom, my teachers are good at reestablishing a quiet atmosphere.
Q19 Is the teaching boring?

Q20 Is the teaching interesting?

Q23 Are your teachers punctual?

Q24 Do you find it easy to follow what the teacher says in class?

Q25 Do you find it easy to follow what the other students say in class?

Q26 Have you succeeded in learning what you find important in school?

Q27 Do you think the way your teachers teach works well for you?

Q28 What do your teachers think of your progress in school?

Q29 I do well academically in school.

Q30 I show good academic progress in school.

Q31 The teaching makes me want to learn more.

Q32 The teachers are good at helping and supporting me in school when needed.

Q33 I feel like I belong at my school.

Q34 I like recess time in school.

Q35 Most of the kids in my class are kind and helpful.

Q36 The other kids accept me as who I am.

Q37 The teachers ensure that the student’s ideas are included and implemented in the teaching.

Notes: The table states each question that compromises our measure of average well-being
among pupils in grades 4 to 6. In total, this includes 29 questions out of the 40 questions
asked in the well-being survey. For each question, the pupils face five response options: "Very
often/strongly agree," "Often/agree," "Sometimes/Neither agree or disagree," "Rarely/Disagree,"
and "Never/Strongly disagree (question 28 only have four response options). For each question,
the pupils can also indicate that they do not wish to answer it. The entire survey with re-
sponse options can be found at https://www.uvm.dk/-/media/filer/uvm/udd/folke/pdf19/nov/
191120-spoergeskema-til-trivselsmaaling-4-9-klasse-ua.pdf.
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Figure A.8: Main Results Weighted by Probability of Participation
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Notes: The figure shows coefficient estimates of 82 from estimating equation (1) where the observations
are weighted by the likelihood of being in the absence data, completing the well-being survey and national
test, respectively given the pupil attended grade 0 in a public school. The probability of participating is
predicted by SES, gender, age, immigration status, municipality fixed effects, parental education dum-
mies, mom age, birth order, number of siblings, and whether parents cohabit. The bands show 95 pct.
confidence intervals based on standard errors clustered at the school cohort level.

Figure A.9: Peer Effect Estimates with Different Definitions of High-SES
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Notes: The figure shows coefficients estimates of 8 from estimating equation (1) with different measures
of high-SES. Income (p75) is our main definition of high-SES, where pupils are defined as high-SES if
combined parental income is above the 75th percentile in the pupils’ birth cohort. For Income (p80),
pupils are defined as high-SES if combined parental income is above the 80th percentile, and for Income
(p70), pupils are defined as high-SES if combined parental income is above the 70th percentile. For
Wealth (p75), pupils are defined as high-SES if combined parental wealth is above the 75th percentile,
and for Education, pupils are defined as high-SES if at least one of the parents has a university degree.
The bands show 95 pct. confidence intervals based on standard errors clustered at the school cohort level.
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Figure A.10: Main Results with Share of High-SES Peers Defined at the Class Level

.05+

-.05

Coefficient on peer high-SES share
o

T T T T
Well-being Absence Reading Math

Notes: The figure shows coefficient estimates of 2 from estimating equation (1), where instead of calcu-
lating the share of high-SES peers at the cohort level, we calculate it at the class-level. Therefore, we use
school-by-grade-by-year fixed effects and exploit variation in peer high-SES share within a school grade
in the same year. The bands show 95 pct. confidence intervals based on standard errors clustered at the
school cohort level.

Figure A.11: Main Results with Share of High-SES Peers Defined at the Current School-
Grade Level
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Notes: The figure shows coefficient estimates of s from estimating equation (1), where instead of cal-
culating the share of high-SES peers in grade 0, we calculate it as the share of high-SES peers in the
current grade. The bands show 95 pct. confidence intervals based on standard errors clustered at the
school cohort level.
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Figure A.12: SES-Rank Estimates
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Notes: The figure shows coefficient estimates of 8 from estimating equation (2) separately for each grade.
Pupils’ ranks are based on their placement in the income distribution within their grade 0 school cohort.
The bands show 95 pct. confidence intervals based on standard errors clustered at the school cohort level.

Table A.4: Peer Effect Estimates with SES Interaction

(1) (2) 3) (4)
Well-being Absence Reading  Math
Low SES -0.043**  0.192** -0.095"** -0.098***
(0.004) (0.005)  (0.006)  (0.006)
High SES 0.052**  -0.118"*  0.092***  0.144***
(0.004) (0.004)  (0.006)  (0.006)
Peer high-SES share, grade 0 0.011* -0.002  0.029"*  0.031***
(0.006) (0.005)  (0.008)  (0.007)
Low SES x Peer high-SES share, grade 0 0.004 -0.006 0.011* 0.015**

(0.004)  (0.005)  (0.007)  (0.006)
High SES x Peer high-SES share, grade 0 -0.000  -0.009 -0.031*** -0.011**

(0.004)  (0.004)  (0.005)  (0.006)

Observations 761,917 830,599 202,114 196,756
R? 0.076 0.077 0.184 0.172
School-by-grade FE Yes Yes

School FE Yes Yes
Cohort FE Yes Yes Yes Yes
School trend, linear Yes Yes Yes Yes
Controls, individual level Yes Yes Yes Yes
Controls, family level Yes Yes Yes Yes

Notes: The table shows coefficient estimates from estimating: Yjos = Bo + B1HighSESicks +
BoHighSESshare;crs + B3LowSES;cks + BaHighSES x HighSESsharejzs + BsLowSES X
HighSESshareicks + aeps + year X vs + Xicks + €icks, where Yj.ps denotes our four outcome
measures, LowSFES;.s is an indicator for being low-SES, and the remaining variables are as defined by
eq. (1). Peer high-SES share, well-being, absence, reading, and math performance are all standardized
to mean 0 and std. dev. 1 nationally within year and grade. High SES (low SES) is an indicator equal
to one if a pupil’s parent’s combined income is above (below) the 75th (25th) percentile in the pupil’s
birth cohort prior to school start. Peer high-SES share is the share of high-SES peers in pupils’ grade
0 school cohort. The controls include dummies for gender, immigration status, parental education, and
continuous controls for mom age, birth order, number of siblings, and class size. Standard errors in
parentheses are clustered at the school cohort level. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Figure A.13: Peer Effect Estimates by SES
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Notes: The figure shows coefficients estimates from estimating equation (1) separately for low-, middle-
and high-SES pupils. The bands show 95 pct. confidence intervals based on standard errors clustered at
the school cohort level.

Table A.5: Peer Effect Estimates with Parental Cohabitation Interaction

(1) (2) 3) (4)
Well-being Absence Reading  Math

High SES 0.060**  -0.155* 0.100™*  0.159***
(0.004) (0.004)  (0.005)  (0.006)
Parents cohabit 0.160**  -0.114™>  0.103™*  (0.124™**
(0.004) (0.004)  (0.005)  (0.005)
Peer high-SES share, grade 0 0.022*  -0.015™*  0.035"**  0.041"**

(0.006) (0.006)  (0.008)  (0.008)
Parents cohabit x Peer high-SES share, grade 0 -0.012***  0.011*** -0.013"* -0.011**
(0.004) (0.004)  (0.005)  (0.005)

Observations 761,917 830,599 202,114 196,756
R? 0.076 0.072 0.182 0.170
School-by-grade FE Yes Yes

School FE Yes Yes
Cohort FE Yes Yes Yes Yes
School trend, linear Yes Yes Yes Yes
Controls, individual level Yes Yes Yes Yes
Controls, family level Yes Yes Yes Yes

Notes: The table shows coefficient estimates from estimating an extended version of equation (1) with an
interaction term between the share of high-SES peers and a dummy indicating if pupil ¢’s parents cohabit
or not. Peer high-SES share, well-being, absence, reading, and math performance are all standardized
to mean 0 and std. dev. 1 nationally within year and grade. High SES is an indicator equal to one
if a pupil’s parent’s combined income is above the 75th percentile in the pupil’s birth cohort prior
to school start. Peer high-SES share is the share of high-SES peers in pupils’ grade 0 school cohort.
Parents cohabit is an indicator equal to one if the pupils’ parents cohabit. The controls include dummies
for gender, immigration status, parental education, and continuous controls for mom age, birth order,
number of siblings, and class size. Standard errors in parentheses are clustered at the school cohort level.
*p<0.10, ** p < 0.05, *** p < 0.01.
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Table A.6: Peer Effect Estimates with Gender Interaction

(1) (2) ®3) (4)
Well-being  Absence Reading Math

High SES 0.059*  -0.155"*  0.099***  0.158"*
(0.004)  (0.004)  (0.005)  (0.006)
Female 0.039"  0.023"*  0.242°* -0.019"**
(0.003)  (0.003)  (0.005)  (0.005)
Peer high-SES share, grade 0 0.016"*  -0.006  0.036"*  0.045"

(0.006) (0.005)  (0.008)  (0.007)
Female x Peer high-SES share, grade 0 -0.006** -0.003  -0.024** -0.025***
(0.003) (0.003)  (0.004)  (0.004)

Observations 761,917 830,599 202,114 196,756
R? 0.076 0.072 0.183 0.171
School-by-grade FE Yes Yes

School FE Yes Yes
Cohort FE Yes Yes Yes Yes
School trend, linear Yes Yes Yes Yes
Controls, individual level Yes Yes Yes Yes
Controls, family level Yes Yes Yes Yes

Notes: The table shows coefficient estimates from estimating equation (1) when including an interaction

term between a dummy for being female and the share of high-SES peers. Peer high-SES share, well-
being, absence, reading, and math performance are all standardized to mean 0 and std. dev. 1 nationally
within year and grade. High SES is an indicator equal to one if a pupil’s parent’s combined income is
above the 75th percentile in the pupil’s birth cohort prior to school start. Peer high-SES share is the
share of high-SES peers in pupils’ grade 0 school cohort. Female is an indicator equal to one if the pupil
is female. The controls include dummies for immigration status, parental education, whether parents
cohabit, and continuous controls for mom age, birth order and number of siblings. Standard errors in
parentheses are clustered at the school cohort level. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table A.7: Gender-Specific Peer Effects Estimates

(1) (2) (3) (4)
Well-being Absence Reading  Math
High SES 0.059**  -0.155"* 0.099**  0.158***
(0.004) (0.004)  (0.005)  (0.006)
Female 0.039*** 0.023**  0.242**  -0.019**
(0.003) (0.003)  (0.005)  (0.005)
Female peer high-SES share, grade 0 0.004 -0.002  0.023**  0.030***
(0.006) (0.005)  (0.008)  (0.008)
Female x Female peer high-SES share, grade 0 0.006 -0.002 -0.006 -0.013
(0.006) (0.005)  (0.008)  (0.008)
Male peer high-SES share, grade 0 0.013* -0.003 0.015* 0.018*
(0.006) (0.005)  (0.008)  (0.008)
Female x Male peer high-SES share, grade 0 -0.012** -0.001  -0.019*  -0.013*
(0.005) (0.005)  (0.008)  (0.008)
Observations 761,722 830,380 202,075 196,703
R? 0.076 0.072 0.183 0.171
School-by-grade FE Yes Yes
School FE Yes Yes
Cohort FE Yes Yes Yes Yes
School trend, linear Yes Yes Yes Yes
Controls, individual level Yes Yes Yes Yes
Controls, family level Yes Yes Yes Yes

Notes: The table shows coefficient estimates from estimating an extended version of equation (1), where
the share of high-SES peers is replaced by the share of high-SES peers among boys and girls separately.
High SES is an indicator equal to one if a pupil’s parent’s combined income is above the 75th percentile in
the pupil’s birth cohort prior to school start, and female is an indicator equal to one if the pupil is female.
Female (male) peer high-SES share is the share of high-SES peers among girls (boys) in pupils’ grade 0
school cohort. The controls include dummies for immigration status, parental education, whether parents
cohabit, and continuous controls for mom age, birth order and number of siblings. Standard errors in
parentheses are clustered at the school cohort level. * p < 0.10, ** p < 0.05, *** p < 0.01.
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