
Does school choice increase social segregation?
Evidence from private schools opening in France

between 2005 and 2019

Constance Frohly∗

Under the supervision of Pierre Cahuc
Sciences Po Paris

May 2022

Abstract

The general consensus in the literature is that school choice – the possibility

to choose between private and public education – is responsible for an increas-

ing share of the total social segregation observed in French middle schools.

Overall, the literature has taken a mostly descriptive approach to the im-

pact of school choice on social segregation while the causal e↵ect is not yet

well documented. To fill this gap and to estimate a causal e↵ect of higher

school choice, I exploit the opening of private schools in France between 2005

and 2019. The identification strategy relies on an event-study with school

and year fixed e↵ects to account for observable and unobservable di↵erences

between treated and non-treated schools. The results show that following a

private school opening, the share of students from very high socio-economic

backgrounds in nearby public schools decreases. The magnitude of the e↵ect

corresponds to one student per grade per school exiting the public system on

average. The treatment e↵ect is mostly driven by the very privileged students

(CSP++) leaving public schools, in particular in urban areas among students

in 6
th

grade. On this population, the causal e↵ect of the treatment is persis-

tent and decreases the average share of highly privileged students in public

schools from roughly 15.5% to 13%.
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1 Introduction

Social segregation in schools - the concentration of di↵erent types of students in
di↵erent schools - is a highly sensitive topic in the French public debate, yet there
is relatively little academic evidence on the topic (Courtioux & Maury, 2020). It
is overall considered to impede on social cohesion, on equal opportunities between
children and on the average academic performance nation-wide. High levels of social
segregation decrease the likelihood for disadvantaged students to be in contact with
students from more advantaged backgrounds, who are also more likely to obtain
high grades in school (OECD, 2019). Although the literature on social segregation
and academic performance is mixed, there is significant evidence that exposure to
students with higher grades is in general beneficial to academic performance. Be-
cause of its numerous implications, social segregation is an important focus of public
education policies in France.

Two di↵erent mechanisms drive social segregation in schools: residential segre-
gation and school choice. Student allocation to public schools in France follows a
carte scolaire, a map of catchment areas that defines where students will attend
school according to their address. Therefore, public schools reflect mechanically the
residential segregation of their neighborhood. To reduce the relationship between
residential and social segregation in schools, public policies (in Sweden in the 1990s
or in France in 2007 for example) have tried to increase alternative school choice,
with mixed results (Garrouste & Zaiem, 2020). The general consensus in the litera-
ture is that school choice benefits mostly students from advantaged socio-economic
backgrounds and thereby increases the concentration of disadvantaged students in
public schools. The French system is characterized by a large number of ‘contracted’
private schools (écoles privées sous-contrat) which are funded by the State and fol-
low the same curriculum as public schools, yet they may select which students to
enrol. Students must also pay school fees to attend private schools which vary from
700 to over 2500e per year. Students in private schools in France are on average
wealthier, from higher socio-economic backgrounds and perform better in terms of
academic achievements. This in turn contributes to social segregation in the edu-
cation system, i.e. reduces the likelihood that a child is in contact with students
from other socio-economic backgrounds. For the purpose of this analysis and follow-
ing the literature, we define four categories of socio-economic background based on
the parents’ socio-professional category. This typology classifies each student back-
ground between ‘very advantaged’ (CSP++), ‘advantaged’ (CSP+), intermediate
and disadvantaged according to the parents’ occupations.

This master’s thesis focuses on the impact of school choice on social segregation
in middle schools, drawing on an exhaustive panel dataset of students in public and
‘contracted’ private schools in France between 2005 and 2019. Givord et al. (2016b)
show that, while the total social segregation in middle schools in France remained
stable between 2004 and 2015, di↵erences between the private and public education
systems are responsible for an increasing share of total segregation. This trend has
been compensated by a decrease in social segregation among public schools since
2004. In Paris for example, which experiences some of the highest levels of social
segregation nation-wide, school choice is responsible for 49% of the total social segre-

3



gation observed in middle schools (Boutchénik et al., 2021). It is important to note
that the authors, and the literature in general, have taken a descriptive approach to
the topic based on the decomposability property of social segregation indices, while
causal analyses are less common because endogeneity issues are inherent to school
choice.

To fill this research gap, we use the opening of private schools in France between
2005 and 2019 as variation in school choice in order to estimate its impact on social
segregation. More specifically, we estimate the impact of a private school opening
on the share of students from di↵erent socio-economic backgrounds in nearby public
schools. Endogeneity stems from the fact that the treatment is not exogenous. Pri-
vate schools open in areas where the population is, on average, wealthier, and thus
nearer to schools where privileged students are already over-represented. Addition-
ally, parents from high socio-economic backgrounds may anticipate the opening of
a private school and move towards this school, thereby increasing social segregation
independently from the treatment. To identify the causal impact of the treatment,
the results rely on an event-study with school and year fixed e↵ects. Following Gar-
rouste and Zaiem (2020), we use the fact that school and year fixed e↵ects control
for observable and unobservable di↵erences between the treatment and the control
group. Under this identification strategy, the assumption of no pre-trends in the
outcome is satisfied and the results are robust to heterogeneous treatment e↵ects
across cohorts (i.e. considering that schools exposed to openings in di↵erent years
may experience di↵erent e↵ects).

In France, private schools must be open for at least five years before requesting
the contracted status from the State and benefit from public funding. Switching a
school to a ‘contracted’ status means that the school can charge significantly lower
fees. Furthermore, the legal framework associated with it also provides a guarantee
to parents who would not consider it otherwise. The five-year waiting period may
be relaxed in two situations: first, the waiting period is reduced to one year when a
private school opens in a new district with a high population growth. Secondly, high
schools that have already signed a contract with the State may open contracted mid-
dle school classes with no restriction. The treatment e↵ect therefore encompasses
both the e↵ect of opening a middle school grade and the e↵ect of switching a grade
from un-contracted to contracted.

The results show first that a private school opening decreases the share of priv-
ileged students in nearby public schools by a small but significant amount. This
e↵ect corresponds, on average, to one to two very privileged students switching to
a private school. In addition, the shares of students from intermediate and disad-
vantaged backgrounds increase after the treatment. In line with the literature, we
find that school choice increases the concentration of students from di↵erent back-
grounds in di↵erent schools. Moreover, the results show that the average e↵ect of
a private school opening is mainly driven by students in sixth grade and in urban
areas (as opposed to rural or suburban areas). A private school opening reduces the
share of very privileged students in sixth grade in urban areas by approximately 2.5
percentage points from 15 to 13.5% and the e↵ect is persistent. Private openings
also increase social segregation significantly among the same population during the
six years that follow the treatment. In line with Boutchenik et al.(2021) and Cour-
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tioux and Maury (2020), we show that private school openings provide evidence that
school choice is used as a tool to circumvent the catchment areas. In addition, we
show that this strategy is mainly used by students from the higher socio-economic
backgrounds (CSP++).

The second section presents the French education system, its ties to social seg-
regation and the literature. The third section presents the data and descriptive
statistics. The fourth section presents the empirical strategy. The fifth section
presents the results and the robustness checks. The sixth section concludes.

2 Context

2.1 The French education system

In this subsection, I present the education system of middle schools in France. Stu-
dents usually start middle school at the age of 11 and finish at the age of 14, which
corresponds to 6th to 9th grades in the American system (and to years 7 to 10 in the
British education system). Education is compulsory in France until the age of 16.
In 2021, there were 3.4 million students in middle schools (DEPP, 2021a). Most of
those students attend the same types of classes and follow the same general curricu-
lum until the end of middle school where they have to decide between continuing
their studies in general, applied, or vocational schools. There are however some
exceptions, such as Segpa classes for students with academic di�culties, which are
not usually included in the scope of the literature and are out of the scope of this
study. With stable demographics, the number of students enrolled in middle school
has been fairly constant for over 20 years. Enrollment decreased by 0.2 percentage
points in public middle schools in 2021 and increased slightly in ’contracted’ private
schools (0.7 percentage points). However, the number of students enrolled in ’un-
contracted’ private schools increased much more, by almost 10 percentage points
in 2021 (which still represents less than 1% of the population) (DEPP, 2021b). A
year of middle school education costs on average 8,790e per year per student to the
State (DEPP, 2021a).

The French education system is characterised by a very high share of students
in private schools (one in five children in middle schools) compared to other OECD
countries. However, most of the private schools in France (98%), called ’con-
tracted’ private schools, are legally binded to the State (Secrétariat Général de
l’Enseignement Catholique, 2022). They follow the same regulations and the same
curriculum as public schools in contrast to OECD countries, where the two educa-
tional systems are typically highly divergent. Di↵erences between private and public
schools in France contribute less to the total segregation than the OECD average
(OECD, 2019). It is also important to note that France is characterised by a high
social segregation within the private education system, above the OECD average,
because private schools are very heterogeneous. Fees may vary a lot across schools,
and while some schools target wealthy families, private schools are also very com-
mon in some regions such as Brittany, the Rhone Valley or the north-west of France.
In Vendée for example, 50% of students are enrolled in private schools, which are
sometimes the only school choice easily accessible. In these territories, the socio-
economic background of students in private schools is much more similar to public
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schools (Tavan, 2004). Private school fees are also highly heterogeneous, from 700
to over 2000 e per year.

2.1.1 The assignment to public schools reflects residential segregation.

In France, each student is assigned to one public school based on their address and
according to the carte scolaire, a map of catchment areas around each public school.
This map was introduced in 1963 under the principle of homogeneity (each school
should provide the same education to each student) to define strict rules allocating
students to public schools. Student enrollment was previously under the responsi-
bility of the school principals (Van Zanten & Obin, 2008). Nowadays, the catchment
areas are delimited by a local authority, the department council, on a micro level
(within municipalities) according to the schools’ capacities. Several schools may
coexist in the same municipality. The catchment areas generally assign students
to the closest school to their homes, except in some cases where the population is
particularly dense and schools may not be in the center of their catchment area
(Monso et al., 2018).

Because of the carte scolaire, social segregation in public schools reflects resi-
dential segregation (Ly and Riegert, 2015, Grenet and Souidi, 2018). On top of the
already existing urban segregation, there is extensive evidence that households take
into account the school choice when they decide where to live: Fack and Grenet
(2010) show that housing prices increased around high-achievement schools in Paris
because they attracted families from higher socio-economic backgrounds. The 2015
report addressed to the National Assembly on social diversity in schools (2015)
therefore concluded that rather than alleviating social segregation, the carte sco-
laire instead intensifies it.

To mitigate these dynamics, public policies have tried to increase school choice in
various experiments, for example in France in 2007 or in Sweden in the 1990s. How-
ever, the general consensus in the international literature is that increasing school
choice tends to increase social and academic segregation between schools (OECD,
2019). Indeed, families from higher socio-economic backgrounds have more informa-
tion, better financial means and more developed networks to exploit this increase
in school choice, thereby increasing the concentration of children from advantaged
backgrounds in certain schools. Furthermore, upon saturation, high-achievement
schools are also able to select the higher-achieving students.

2.1.2 Families can avoid their assigned public school by obtaining a
waiver or attending a private school.

First, if families are not satisfied with the school they were assigned to, they can ask
for a waiver to attend another public school. In 2007, the reasons to get a waiver
were expanded and were given priority levels: disabilities, medical needs and hold-
ing a grant were among the first prioritised. On the other hand, seeking a specific
curriculum such as Latin or Russian (the main channel through which children from
advantaged backgrounds choose their public school), was given a very low prior-
ity. Nonetheless, in Paris, the requests for specific classes represented a fairly large
share of the waivers granted (Merle, 2012). Overall, according to a 2007 survey of
sixth-graders (first year in middle school) by Thaurel-Richard and Murat (2013),
11% of the children were enrolled in a di↵erent public school than the one they were
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assigned to.

Secondly, families can also apply to private schools to avoid the public school
they were assigned to. In 2019, 21.5% of middle school students were enrolled in
private schools, 98% of which attended a school binded to the State (écoles privées
sous-contrat). The last 2% (0.6% of the total) attended ’un-contracted’ private
schools , that do not need to follow the o�cial education rulebook or the o�cial
curriculum (écoles privées hors-contrat). Schools’ status and contracts were estab-
lished by the Debré Act of 1959 which set the structure of the current school system.
In particular, it states that every student in public or ’contracted’ private schools
must benefit from the same learning conditions (Légifrance, 2022).

Like public schools, contracted private schools are strictly regulated by the State,
they may not discriminate on ethnicity, background, opinions or beliefs, and must
apply the same academic standards (Légifrance, 2022). Teachers in both types of
schools are recruited through a national competitive examination and are subject
to the same standards. However, in public schools, teachers are assigned to schools
through a centralised algorithm while in private schools, the decision to recruit a
teacher is up to the principal.

In return, contracted private schools benefit from State funding in the form of a
specific package, called the forfait d’externat which is stable over time, and comple-
mented with other subsidies from local governments. Three quarters of the expenses
of the schools are financed by the State or local authorities (Monso et al., 2018).
In particular, they pay for the teachers’ salaries as well as operating expenditures.
Investments, such as real estate, are paid by the families, as well as any food and
accommodation fees. Because of the public subsidy, the fare to attend a contracted
private school in France is lower than in most OECD countries: a year costs on
average 850e in middle school (Secrétariat Général de l’Enseignement Catholique,
2022). A meal costs on average 6.22e , although it is free or nearly free for grant
holders, and schools usually o↵er discounts to low-income families. Accomodation
costs between 3200 and 6000e a year. There are four main types of contracted pri-
vate schools in France: Catholic, Jewish, Muslim and secular. Approximately 95%
of children are enrolled in a Catholic contracted private school due to the historical
prevalence of Catholicism in France. While schools may include religious studies
in their curriculum, these lessons are often optional and have almost disappeared
(Valdenaire et al., 2011).

To choose where to enroll their children, parents consider first the distance to
the school, then the school’s academic level, the domestic environment as well as the
academic achievements and characteristics of their child (Burde and Linden, 2013,
Fack and Grenet, 2016, Fougère et al., 2017). Van Zanten (2009) showed that for the
wealthier part of the middle class, private schools are part of a conscious strategy
to maximise the return of education. Being from a Catholic family is not a strong
determinant of enrolment in Catholic middle schools.

Finally, contracted private schools, as opposed to public school, can also select
their students. Indeed, many of them, especially those located in city centers have
a demand that far exceeds their capacity (Courtioux & Maury, 2020). The main
admission criteria are academic achievements, however Fack and Grenet(2010) note
that the criteria may vary between schools and are not always clearly stated.
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Students from higher socio-economic backgrounds represent a much higher share
of students in private schools than in public schools and are much more likely to
opt-in to private schools (Thaurel-Richard & Murat, 2013), thereby increasing the
concentration of students from similar backgrounds. The socio-economic background
may a↵ect enrollment in private schools through at least five channels: the annual
fees represent a bigger financial barrier for families from disadvantaged backgrounds,
families from higher socio-economic backgrounds may have better information on the
application procedures and on the returns to a private education, private schools
may select more children from higher socio-economic backgrounds based on their
grades or on other unobservable characteristics, advantaged families may have better
networks to secure a place in a private school and finally, advantaged families may
live closer to private schools. Indeed, Givord et al. (2016b) show that French private
schools are located close to city centres, which, for historical reasons, tend to be
more the more a✏uent neighbourhoods. The correlation between distance to private
schools and socio-economic background would also contribute to a concentration of
students from similar backgrounds in di↵erent schools.

2.2 Contributions of residential segregation and school choice
to social segregation

Recent studies have documented the magnitude of social segregation in the education
system and its drivers. The large majority of the literature on social segregation in
middle schools is based on the mutual information index proposed by Frankel and
Volij (2011), which is attractive due to its additive decomposability property. The
literature documents three di↵erent types of social segregation: segregation between
the public and the private school systems (i.e. are private schools on average more
segregated than public schools), segregation between private schools (i.e. are some
private schools more segregated than others) and finally, segregation between public
schools.

While social segregation remained stable in middle schools between 2003 and
2015, Givord et al. (2016b) show that the social segregation due to di↵erences
between private and public schools has increased. This trend was compensated by
a decrease in social segregation between public schools which explains why total
segregation remained stable.

More recently, Boutchenik et al. (2021) studied three French cities (Paris, Bor-
deaux and Clermont-Ferrand) to estimate the contributions of residential segrega-
tion and school choice to total social segregation between middle schools. To identify
each e↵ect, the authors had access to detailed information on students including their
address and socio-economic background. They find that school choice contributed
to approximately 37 to 49% of observed social segregation, depending on the city.
The contribution of school choice was especially high in Paris where segregation in
schools is among the highest in France. Most of the e↵ect of school choice was due
to movements from the assigned public school to private schools (33 to 45% of total
segregation) while waivers to other public schools only contributed up to 6% to total
segregation. The authors of both articles insist on the fact that their approach is
descriptive rather than causal.

Courtioux and Maury (2020) also find that the contribution of public/private
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divergences increased. They observe that the e↵ect is stronger at a local level com-
pared to the national level because schools accessible in a municipality are much
more heterogenous than the national average, and therefore school choice matters.
Finally, they observed that the contribution of private/public disparities is partic-
ularly high in middle-sized urban areas and suburban municipalities, even though
social segregation is not noticeably high in these areas.

2.3 Consequences of social segregation

Social segregation is a key focus for public policies since it is closely intertwined
with other dynamics of inequalities such as academic segregation (the concentration
of students with high versus low grades), urban, and inter-generational inequalities.
Social segregation, which is the focus of this thesis, is formally defined as the con-
centration of children from similar socio-economic backgrounds in specific schools or
grades. It is highly correlated with academic segregation since children from higher
socio-economic background perform on average better in school. This relationship
is particularly strong in France where the correlation between socio-economic back-
ground and academic achievement is the highest in all OECD countries (comité
d’évaluation et de contrôle des politiques publiques en faveur de la mixité sociale
dans l’éducation nationale, 2015).

Social segregation is generally considered a threat to educational equity as it
perpetuates socio-economic inequalities and limits the role of the education system
in promoting social mobility. Equal access to education is also a pillar of the French
education system, especially since education is a key determinant of human and
financial resources and of individuals’ performance on the labour market (Courtioux
& Maury, 2020). Hébrard (2002) also identifies segregation as a threat to a common
civil culture and to national cohesion.

Furthermore, social segregation a↵ects the environment in which students study.
Schools that concentrate higher shares of disadvantaged students may struggle to
attract better teachers and experience higher levels of teacher turnover (Botton &
Miletto, 2019).

Overall, there is little empirical evidence that social segregation or private/public
enrollment has a significant impact on grades in France. The literature on peer e↵ect
tends to show that a concentration of high-achieving students increases average
results by a very small magnitude if at all. This e↵ect seems stronger for lower-
achieving students and students from disadvantaged backgrounds (Piketty, 2004).
However, this e↵ect only holds up to a certain point according to Burke and Sass
(2013): an increase in the share of the students from high socio-economic background
will improve the grades of the mid-performing students but will not help (and might
actually harm) the grades of the lowest-achieving students.

Fougère et al. (2017) estimate the impact of attending a private school in the
first two years of primary school on academic results and on the probability to repeat
a grade. To do so, they use distance to private schools as an instrument variable,
and find no di↵erence between being enrolled in the private or the public system
and no di↵erential peer e↵ect.
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2.4 School openings

To open a private school in France, the head of the school must first open an un-
contracted school. To do so, they need to propose an education plan, gain the
approval of the relevant authorities1 and find financing. As long as the school has
not entered a contract with the state, its headmaster is solely responsible for its
budget, which is why un-contracted schools charge on average fees between 8,000
and 10,000e per year. According to the education rule book, an un-contracted
private middle school may request the contracted status after operating for at least
five years.2 This status is highly sought after since the state covers a majority
of the costs of the school. There are significantly more requests than financing
available, therefore schools often need to wait at least a few years before their request
is approved. To request the contracted status, schools must go through one of
the existing networks of private education in France3, which then discuss with the
ministry.

Every year, the ministry evaluates the schools’ requests for the contracted status
and chooses which requests to grant based on the budget allocated by the finance
law4. The main criterion requires that there is a need for additional education path-
ways, i.e. that there is a lack of schools per student in a given area or that some
education options are not available (e.g. a local dialect). In addition, the schools
must provide the same curriculum as public schools and pass an inspection. To
make its decision, the ministry consults the academies which have a better overview
of educational needs.5 Since the Debré law, the key rule to allocate budget between
public and private education is that every student should receive the same amount,
i.e. private schools receive 20% of the budget allocated to public schools. Overall,
because the financing available is limited, an un-contracted school becomes con-
tracted progressively: they sign a contract for the 6th grade first, then for the 7th

grade a year later and so on, until all the professors in the middle school are paid
by the State.

There are however specific situations where a school does not have to wait five
years to sign a contract with the State. First, the education rule book allows this
period to be reduced to only one year in new districts in urban areas with at least
300 new accommodations. Secondly, schools which already signed a contract with
the State may open new grades which benefit from the contracted status immedi-
ately.

There is little research in the literature which exploits school openings. In France,
Garrouste and Zaiem (2020) use high school openings to check if a higher school
choice a↵ects students’ orientation. They find that opening a vocational school
decreases the probability of leaving the education system by 7% among students in

1
In the case of middle schools, from the academy’s recteur and the préfet.

2
Article R442-33 https://www.legifrance.gouv.fr/codes/article lc/LEGIARTI000018379854/

3
There are four main networks: Catholic, Jewish, Muslim and secular. There are complemented

by marginal networks dedicated to dialects.
4
This budget line, the réserve ministérielle, is specifically allocated to the creation of new grades

and is independent from the budget allocated to already existing grades.
5
Within the ministry of education, two di↵erent departments manage public and private

schools: the financing of public education is under the jurisdiction of the Direction générale de
l’enseignement scolaire (Dgesco) while private education is under the jurisdiction of the Direction
des a↵aires financières (DAF).
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the closest middle school. Opening a ’general’ school decreases this probability by
0.04%. There is however no impact on the probability of receiving a diploma within
four years.

Monarrez et al. (2022) evaluate the e↵ect of opening charter schools on racial
segregation. To do so, they use the change in the predicted share of students en-
rolled in charter schools in a given area as an instrument variable for charter school
attendance. They find that a 10% increase in charter school enrollment increases
racial segregation by 1%, i.e. the likelihood that a student has schoolmates from
di↵erent ethnic origins decreases by 1%.

3 Data

3.1 Datasets

3.1.1 Bases Centrales Scolarité

For the purpose of this analysis, I use data from the Bases Centrales Scolarité, which
are based on the information system Scolarité and are updated every year in October
under the responsibility of the DEPP in the French education ministry. These
datasets provide exhaustive information for all classes and all students enrolled in
public and in contracted private schools between 2005 and 2021. Information about
un-contracted private schools are reported on a voluntary basis and the coverage
therefore varies across academies. Overall, 99% of French students are included in
the scope of the dataset.

The database provides two datasets: a panel dataset of the schools with their
characteristics and a cross-sectional dataset of students. Because the latter is anony-
mous, we cannot follow students over time. The school-level panel dataset provides
information on the type of school (public, private contracted or un-contracted), on
the status (e.g. ZEP, REP that indicate disadvantaged schools), on the munici-
pality and its size and on the geographical situation of the school. The individual-
level cross-sectional dataset provides information on gender, age, nationality, socio-
economic background (CSP of the father if available, of the mother otherwise), class,
languages and school the previous year. I focus on the sample of grades for which
the full panel data is available (no missing years between 2005 and 2019) which cor-
responds to 98% of the grades. The regressions for the full population are available
in the appendix.

In order to estimate the e↵ect of school openings on the social segregation in
already existing schools, the analysis is done at grade level. A grade corresponds to
all the students who attend the same grade in a given school, regardless of the num-
ber of classes in that grade. Since the government often signs contracts for classes
gradually, the treatment occurs at grade rather than school level. Furthermore, we
identify treatment as the first time a grade appears in the database (which follows
from the fact that the list of classes reported is exhaustive). Increasing the number
of schools in a given grade does not count as a treatment since it may simply reduce
the number of students per class and not necessarily increase school choice.

Segregation is estimated at grade level, therefore the analysis evaluates social

11



segregation between schools but not segregation within schools. In other words, we
do not observe if advantaged students are concentrated in certain classes within a
school. Following common practice in the French social segregation literature, the 32
socio-economic categories are aggregated into four categories of backgrounds to avoid
too small group sizes which would generate mechanical segregation. Socio-economic
categories are based on the parents’ occupations and measure both financial means
and cultural heritage. The four categories are: ”very advantaged” (e.g. managers
or teachers), ”advantaged” (e.g. technicians), ”intermediate” (e.g. employees) and
”disadvantaged” (e.g. manual workers or unemployed).

To estimate social segregation, the analysis relies on a social diversity index
computed following the methodology in Givord et al. (2016a). The formula for the
social diversity within a cohort of students, a school or an academy is:

hP = qaln(
1

qa
) + qbln(

1

qb
) + qcln(

1

qc
) + qdln(

1

qd
)

where qa is the share of students from group a in the grade or school P . It is
equal to 0 when only one group is represented and maximal (approximately equal
to 1.4) when each group is represented in the same proportions. On the one hand,
the benefit of this index is that it gives a synthetic measure of social diversity and
estimates the likelihood to be in contact with students from other socio-economic
backgrounds. On the other hand, its coe�cient is di�cult to interpret and may hide
heterogeneous e↵ects between groups, which is why in the analysis we also consider
the impact of the treatment on the share of students from each category.

The scope of the analysis includes students in the ’general’ middle school path-
way6 in the metropolitan area because schools function di↵erently in DOM-TOM
territories. I focus on middle schools rather than high schools because orientation
choices (to vocational schools or apprenticeship for example) do not di↵erentiate
the population yet. Di↵erences between private and public schools may also be rel-
atively more important for students in middle schools compared to primary schools
who may be too young to travel far/go to a boarding school. I also exclude from
the scope private schools that signed a contrat simple with the State: this type of
contract is dedicated to primary schools or schools for disabled students and are
therefore not comparable.

3.1.2 Additional information on schools

To identify the treated schools, we also need the location of each school and the
opening years, which are freely available on the website of the Ministry of Education.
Results in the national exam at the end of middle school (the Diplôme National du

Brevet) are also available for each school.

• Geolocalisation data for each school7 come from the RAMSESE database and
6
students for whom the detailed course code mefst6 was: 211100, 211200, 211500 or 211600,

respectively 6
th
, 7

th
, 8

th
and 9

th
grade. This excludes for example SEGPA classes as well as the

4e d’aide et de soutien, 3e d’insertion and Unités localisées pour l’inclusion scolaire which closed

between 2010 and 2015.
7Adresse et géolocalisation des établissements d’enseignement du pre-

mier et second degrés, https://data.education.gouv.fr/explore/dataset/

fr-en-adresse-et-geolocalisation-etablissements-premier-et-second-degre/information/
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cover all schools (primary to high-school) in France. The opening date of the
school is also available.

• Closing dates8 also come from the RAMSESE database and cover the same
scope.

• Results for the national middle school diploma per school9 are available for
2006-2020 for all students in school and come from the BCP database.

The first key challenge to identify a causal relationship between school opening
and social segregation is to correctly identify the treatment, i.e. correctly identify
the grades that opened between 2005 and 2019 (also called the ’treatment group’
hereafter). A grade corresponds to the cohort of students who attend the same class
level, e.g. 6th grade, in a given school in a given year. One potential issue is that the
opening date reported in the data does not correspond to the creation of a school. In
the case of a merger between two schools for example, the data producer may decide
to close the two administrative entities (associated to two di↵erent ID numbers) and
open a new one with a new ID number. I first identified the 59 private schools and
the 189 public schools with opening dates between 2005 and 2019. Among these
potential openings, I implement two di↵erent strategies for private schools and for
public schools. For private schools, I check (online or via phone call) for each school
that opened within a year of a school closing that the middle school did not exist
prior to the administrative opening date. Most of the fake openings among private
schools were due to mergers with schools within 5km. Therefore, for the far more
numerous public schools, I define an opening as fake if it opened within a year and
within 5 km of a school closing. This identification strategy relies on the assumption
that at least one school closed before a fake opening was reported. This seems very
likely since every public and contracted private school has an ID number in the BCS.

I identify 10 fake openings among private schools and 14 among public schools.
In other words, 224 middle schools (and 855 grades) opened between 2005 and 2019:
175 public schools and 49 private schools.

There is no change of school contract (between public, contracted or un-contracted)
over time among the schools that opened and stayed open between 2005 and 2019
in the BCS. Therefore, we can identify the true creation date of grades in public
schools, but openings are more di�cult to identify for private schools. Indeed, pri-
vate schools appear for the first time in the database when they are reported to
o�cial authorities: some un-contracted private schools may provide administrative
information as soon as they open while others may wait a few years before appearing
in the BCS. For contracted private schools, the first observation in the database may
occur in di↵erent situations: (1) when it signs the contract (if it did not provide
information when it was un-contracted), (2) when a contracted high school opens a
middle school grade or (3) when the population growth was high enough to warrant
the contracted status within a year. In the first situation, an ’opening’ in the BCS
identifies the e↵ect of obtaining the contracted status on parents’ school choice. We
can still expect an e↵ect on the demand for that school because fees may decrease

8Etablissements fermés https://data.education.gouv.fr/explore/dataset/

fr-en-etablissements-fermes/information/
9Diplôme national du brevet par établissement https://data.education.gouv.fr/explore/dataset/

fr-en-dnb-par-etablissement/information/
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(since the state covers a majority of the costs) and because the contracted status is
an important criteria for parents in France (as it o↵ers a guarantee on the content
taught). The data does not provide enough information to di↵erentiate between
these scenarios.

Finally, the information on population density comes from annual census data
at municipality level.10 It is however important to note that we cannot compare
census data over periods shorter than 5 years.

To measure population growth, I use more detailed historical series of census
data.11 They provide information on the number of persons in permanent or tem-
porary residence in a municipality in 1999, 2008, 2013 and 2018. To overcome the
lack of data for 2019, we extrapolate the 2013-2018 population growth to 2019.

3.1.3 Income data

To control for income disparities, the FiLoSoFi database provides information12 on
reported income13 at municipality level.

The FiLoSoFi database is a panel dataset with very detailed information on
income by consumption unit14 between 2012 and 2019. It is produced by the national
institution in charge of statistical studies, INSEE, by cross-referencing taxation and
benefit data. It covers households in the metropolitan area.15

While the survey data is collected at a highly granular level, information for
small municipalities is hidden in order to preserve anonymity. For municipalities
between 50 and 1000 households in particular, the dataset only provides informa-
tion on median income. This is a limit to the controls applied in the regressions
below.

For the period 2005-2011, I control for income data reported by the RFL/RDL
surveys (Revenus Fiscaux Localisés/Revenus Disponibles Localisés) which were later
replaced by FiLoSoFi. Income data is based on revenue declarations before tax
rebates rather than disposable income because the latter is only available at depart-
ment level before 2012.

3.2 Descriptive statistics

This section provides first information on private school openings. Secondly, we
describe the di↵erent characteristics of the treated and the non-treated observations
that drive the opening of private schools.

New schools opening between 2005 and 2019. Between 2005 and 2019, 224
new schools opened in metropolitan France: 80% of which were public schools, 18%

10
https://www.insee.fr/fr/statistiques/3698339

11
https://www.insee.fr/fr/statistiques/5395965#consulter

12
available in open source at https://www.insee.fr/fr/statistiques/6036902?sommaire=

6036904#consulter for 2019.
13Revenu fiscal
14
In order to compare living standards, adults are given a higher weight than children to account

for economies of scale in a household (Adult: 1UC, Teenager above 14 years old: 0.5UC and below

14 years old: 0.3UC).
15
The scope excludes homeless people or prison inmates for example.

14
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contracted private schools and 2% un-contracted private schools16. Most grades in
(contracted) private schools opened towards the end of the panel between 2014 and
2018. Since approximately 60% of grades opened between 2013 and 2019, there
are few observations for which we observe outcome data over seven years after the
treatment. The long-term e↵ects of private school openings are therefore sensitive
to sample size and should be interpreted with caution.

Most schools opened near large cities: 85% opened in urban and suburban areas.
They were mainly located in Île-de-France (in Seine Saint-Denis and Val d’Oise in
particular), in the north of France around Lille and in the Rhone Valley. These areas
are consistent with the regions with high historical prevalence of catholic schools in
to the literature.

First, it is key to note that a large majority (68%) of the students who move
to a new private school when it opens were enrolled in private education the year
before. Overall, new private schools count 24% of very privileged students, which is
higher than the average in public schools by 7 percentage points, but lower than the
average in private schools by 5 percentage points. This di↵erence may be due to a
lower degree of competition for vacant spots which traditionally benefits the more
privileged households. The rest of the socio-economic backgrounds are represented
in similar proportions in new and in already existing private schools. Public schools
count on average less children from the three higher categories, but almost twice as
many disadvantaged children (40% compared to 22% in private schools).

Overall, the share of each socio-economic category in public schools has been
fairly stable between 2005 and 2019 and followed the national trends, with a small
increase in the share of very privileged students (CSP++) compensated by a small
decrease in the share of privileged students (CSP+). Figure 1 shows that the shares
of each socio-economic background followed similar trends in both the never-treated
and the treated public schools. Among private schools however, these trends are
significantly more pronounced: the share of very privileged students increased by 5
percentage points between 2004 and 2019 while the share of disadvantaged and in-
termediate children decreased significantly. The corresponding graphs are available
in figure 9 in the appendix.

New private schools are highly heterogeneous. Figure 2 below shows the social
composition of new grades in private schools when they open. The shares of each
socio-economic background vary widely between years, from less than 10% to 50% of
the total number of students in a grade. The outliers at the beginning of the 2005-
2019 period are driven by lower sample sizes. The statistics show that students
are exposed to di↵erent treatment schools, on average, in di↵erent years. Although
there are no evident trends over the entire 2005-2019 period, we observe that private
schools in recent years have been recruiting increasingly high shares of privileged
students (highly privileged in particular) and much lower shares of intermediate and
disadvantaged children.

Treated and never-treated schools. Schools are considered treated when a
private school opens within a 30-minute car drive. Distance is measured in terms
of commute time to account for variation in road networks and school accessibility

16
For more details on the number of grades: 855 grades opened, 681 in public schools, 153 in

contracted private schools and 21 in un-contracted private schools.
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Figure 1: Time trends of the shares of each socio-economic background in treated
and never-treated public schools between 2005 and 2019

in di↵erent areas. In addition, the analysis is done at grade level, therefore the
treatment date is defined as the first year a private school opens a given grade. The
analysis is restricted to public schools that had no missing observations between
2005 and 2019 so the data is balanced17. Among all the grades in public middle
schools, 56% were not treated (the control group), 14% were treated once (i.e. one
school opened within a 30 minute car drive) and approximately 30% were treated
more than once (from 2 to 48 schools opened nearby). Among the grades that
were treated once: 68% were close to a new public school, 24% were close to a new
contracted private school and 8% were close to an un-contracted one.

Overall, the panel data analysed in the event-study counts 2,402 schools in the
control group (9,589 grades) and 162 schools in the treated group (651 grades).

The descriptive statistics compare the treated and the never-treated in 2005, at
which point if private school openings were random, there would be no significant
di↵erence between the schools in both groups. Table 1 shows that, at the beginning
of the panel, schools exposed to a private opening were localised in municipalities
which were on average richer by a small but significant amount. The overall popu-
lation was also more dense around treated schools, which is consistent with the fact
that a high demand for education drives the creation of new schools and of the ’con-
tracted’ status. The average number of students per grade is also significantly higher
in treated schools than in control schools. Note that grade size changes over time,
which is why we focus on relative shares of students from di↵erent backgrounds.
Finally, population growth of permanent residents is overall very similar between
the two groups, although the di↵erence becomes statistically significant after 2009.

Overall, students from disadvantaged backgrounds represent 43% of students
while 23% come from intermediate schools, 12% from privileged backgrounds (CSP+)
and 14% from very privileged backgrounds (CSP++). Treated schools have on av-
erage a higher share of students from very privileged backgrounds (CSP++), and
less students from intermediate backgrounds. The share of students from disadvan-

17
Balanced observations make up 97% of all the observations
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Figure 2: Social composition in new private schools at opening date

Scope: New grades that opened between 2005 and 2019 (the first year they open). N=153.

taged and from privileged (CSP+) backgrounds is not significantly di↵erent in both
groups.

The descriptive statistics show that there are indeed observable and unobservable
characteristics that di↵erentiate the treatment and the control group. To better
understand the drivers of private school openings, table 2 shows the results of a
probit model that estimates the probability that a school is treated (i.e. that a
private school opens nearby) given its observable characteristics.

Assuming that the probability of a school opening follows a normal cumulative
distribution function, we see that a higher number of students and in particular a
higher share of highly privileged students increases the probability of a private school
opening nearby. A higher number of public schools within 25km also increases
the probability of a private school opening since it reflects a need for education
opportunities. Private schools are however less likely to open when there already
are numerous private schools nearby. The x- and y-coordinate of the school also
have a significant e↵ect, which comes from the fact that most schools open close to
Paris or in the north of France. Overall, the average academic achievement of the
school, such as the admission rate at the national DNB exam (Brevet des collèges),
does not a↵ect significantly the probability of being treated. This may be due to
the fact that the Education Ministry allocates funding to schools based on the need
for educational pathways not the quality of existing schools. Richer neighborhoods
are also more likely to benefit of a new private school.

The treatment is therefore endogenous to the pre-existing levels of the outcomes
which would bias the estimates in a standard linear regression and violate balancing
checks and the no pre-trend assumption prior to the treatment.

On a final note, un-contracted private schools open in environments which are
significantly di↵erent: as the school fees are significantly higher than in contracted
private schools, they target wealthier students and open in municipalities where the
median income is on average 1,500e higher compared to the never-treated schools.
Consequently, the share of advantaged students is 5 percentage points higher (19%
compared to 13% for CSP++ and 18% compared to 14% for CSP+), while the share
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Table 1: Descriptive statistics of schools treated by contracted private schools open-
ings and of never-treated schools in 2005

Never treated Treated T-tests
Mean Count Mean Count Di↵. p-value

Median income 15462.90 2400 15807.41 161 344.51 0.014

(1807.22) (2466.94)

Top over bottom decile ratio 6.30 2400 6.45 161 0.15 0.391

(2.32) (2.37)

Share of taxable households 58.53 1768 60.36 140 1.82 0.004

(7.32) (8.76)

Population density 912.89 2400 1202.13 161 289.23 0.006

(1381.13) (1497.32)

Pop growth in perm. residence 1.01 2400 1.01 161 0.00 0.612

(0.06) (0.05)

Share of disadvantaged students 0.43 2400 0.43 161 0.00 0.690

(0.15) (0.18)

Share of intermediate students 0.23 2400 0.20 161 -0.03 0.000

(0.08) (0.07)

Share of CSP+ students 0.14 2400 0.15 161 0.01 0.159

(0.06) (0.06)

Share of CSP++ students 0.14 2400 0.17 161 0.03 0.000

(0.09) (0.13)

Social diversity index 1.18 2339 1.16 160 -0.02 0.201

(0.15) (0.18)

Number of students per grade 115.74 2400 128.96 161 13.22 0.000

(42.52) (36.95)

Note: Descriptive statistics of schools in 2005, where the median (fiscal) income, the decile ratio,

the population density and the population growth are 90% winsorised. T-tests are performed at

the 95% confidence level. Means are weighted by the class size.

of disadvantaged students is 7 percentage points smaller.

4 Empirical strategy

To identify a causal relationship between grade openings and social segregation in
public school nearby, I use a panel event-study with two-way fixed e↵ects18. The
event-study compares the outcomes of interest in the treated group to the counter-
factual not-yet treated and never-treated observations.

The event-study follows the equation:

ys,g,k =↵ + �s + �t + �̂{�8;�14} {period{�8;�14}}+
7X

k=�7, 6=�1

�̂k {periodk}

+ �̂{8;14} {period{8;14}}+ ✏s,g,k (1)

where yg,s,k is the outcome y of grade g in school s and in year k, where k = t�d
is the number of years relative to the treatment occurring in year d. The �̂k co-
e�cients identify lags and leads relative to the treatment date (the e↵ect of being

18
The core analysis and graphs in the results section are estimated using the eventdd package,

while the robustness checks are performed using the eventstudyweights and csdid packages.
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Table 2: Probit estimation of the probability that a school is treated.

Pr(treatment)

Share of students from highly privileged socio-economic background 0.36***

[0.07]

Share of students from privileged socio-economic background 0.22***

[0.07]

Share of students from intermediate socio-economic background 0.07

[0.07]

Share of students from disadvantaged socio-economic background 0.24***

[0.06]

Social diversity index -0.05

[0.01]

School success rate at the DNB -0.00

[0.00]

x-coordinate -0.00***

[0.00]

y-coordinate -0.00***

[0.00]

Median Income 0.00***

[0.00]

Interdecile ratio 0.00

[0.00]

Population in the municipality 0.00

[0.00]

Population growth of permanent residents 0.01

[0.03]

Number of students per grade 0.00***

[0.00]

Number of private schools within 25 km in 2005 -0.01***

[0.00]

Number of public schools within 25 km in 2005 0.00***

[0.00]

Sensitive school 0.04***

[0.02]

Rural area -0.00

[0.01]

Isolated area 0.00

[0.00]

Urban area -0.02

[0.00]

Note: * p<0.1, ** p<0.05, *** p<0.01. The coe�cients report the marginal e↵ect of the

regressors (estimated in 2005 to be comparable across schools) on the probability that a school is

treated, estimated with a probit model. The e↵ect of the dummy variables for

rural/isolated/urban areas are expressed relative to the omitted variable, suburban areas.

Scope: Public middle school grades treated zero or one time between 2005 and 2019. N=115,380.

treated k years before/after). Lags over seven years before the treatment and leads
over eleven years after are binned together. Plotting the �̂k coe�cients shows the
di↵erence in the outcome over time between the treated and the not-yet treated and
the never-treated groups. �s and �t are school and time fixed e↵ects to account for
school characteristics that may be correlated with the probability of being treated.
✏s,g,k is the residual of the regression. The fixed e↵ects control for di↵erences between
groups (i.e. for the unobservable di↵erences between schools and between years). To
account for variation within groups, we cluster standard errors at grade level. The
regressions are also available with standard errors clustered at school-grade level in
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the appendix, which does not a↵ect the results. The observations are weighted with
the number of students in each observation, i.e. in each school-grade.

The key challenge to identify a causal relationship between school openings and
social segregation is to exclude endogeneity issues, i.e. exclude correlation between
the error term and the probability of treatment. This risk of endogeneity is in partic-
ular driven by the fact that private school openings (the treatment) is likely driven
by observable and unobservable characteristics of certain neighborhoods, such as a
higher share of privileged households, that also a↵ect social segregation. To satisfy
the exogeneity assumption and following Garrouste and Zaiem (2020), the two-way
fixed e↵ects control for unobservable characteristics that di↵erentiate the treated
from the never-treated schools. Two-way fixed e↵ects account for the unobservable
characteristics at the school level that are constant or increase at a constant rate
over time. Any characteristic that is specific to an observation, such as high shares
of privileged households, would be accounted for by the observation fixed e↵ects.
Additionally, the year fixed e↵ect controls for linear time trends in the average in-
come profile of classes for example. This strategy gets rid of at least part of the
di↵erences between the two groups that would bias out results.

Controls such as median income in the municipality are measured at school
level and are therefore collinear with the fixed e↵ects and are omitted. Alternative
estimations are available in the appendix with time-invariant covariates measured
at grade level (the share of each socio-economic background at the beginning of the
panel and the number of students per grade). Including these controls does not
a↵ect the estimates at the 10�3 precision level.

The treated and the never-treated group may however di↵er if observations in the
treated group experience di↵erent dynamic trends in unobservable characteristics af-
ter the treatment. For example, a surge of households from privileged backgrounds
moving to new districts right before a new school opens would not be accounted
for by two-way fixed e↵ects. This would challenge the parallel trends assumption
underlying the event-study. While we cannot observe these parallel trends after
the treatment due to missing counterfactuals, we can test for parallel trends before
the treatment and infer that, had the treatment not occurred, the treated schools
would have followed the same trend as before. In other words, there should be no
significant di↵erence between the never-treated and the not-yet treated. Following
the convention, we define the baseline time period as the first lag so the �̂k coe�-
cients in the equation 1 are expressed relative to the level of the outcome one period
before the treatment. Therefore, the �̂k coe�cients for time periods preceding the
treatment should not be significantly di↵erent from zero. We include five lags in the
regression to consider the trends for the six years before the treatment and show
that there is indeed no e↵ect of treatment before the treatment occurs. Lags prior
this period are averaged out into one coe�cient to give a long-term estimate and
compensate the mechanical drop in sample size at the extremes of the period.

The literature on di↵erence-in-di↵erences has become increasingly well docu-
mented with two-way fixed e↵ects in the recent years (De Chaisemartin and d’Haultfoeuille,
2020, Sun and Abraham, 2021, Callaway and Sant’Anna, 2021, Athey and Imbens,
2022). The ATE in a staggered treatment design with di↵erent timings is over-
all well identified, including potentially heterogeneous treatment e↵ects. Multiple
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treatments are however less documented and when estimated, their e↵ects are less
precise (De Chaisemartin & D’Haultfoeuille, 2022). We therefore restrict out anal-
ysis to the schools treated once, i.e. the schools that were exposed to one grade
opening between 2005 and 2019 in a nearby private school. In this setting there
may concerns about the comparison group: for example, a school may not be ex-
posed to a grade opening within a 30-minute car drive but still be exposed to a grade
opening within a one-hour drive. To test this concern, we perform the regressions
excluding schools exposed to a grade opening within 100km and show that there is
no impact on the estimates. In addition, we also test for heterogenous treatment
e↵ects that may bias the �̂k coe�cients following the procedure prescribed by Sun
and Abraham (2021). Figure 6 shows that the results are robust to heterogenous
treatment e↵ects that could have biased our estimates.

5 Results

5.1 The dynamic impact of private school openings on social
diversity in French middle schools

Figure 3 presents the impact of a grade opening in a private school on nearby pub-
lic schools through event-study graphs. The associated regressions are available in
table 6 in the appendix. Overall, a private opening decreases the share of students
from privileged backgrounds in nearby public schools while it increases the relative
share of students from disadvantaged and intermediate backgrounds. This shows
that school choice is indeed a tool to circumvent catchment areas. The treatment
e↵ect is mainly driven by the share of highly privileged students (CSP++), who ex-
ploit most variations in school choice, while the share of privileged students (CSP+)
is not sensitive to school openings. Figure 3a shows that on average treated schools
see their share of students from highly privileged backgrounds decrease by 0.6 per-
centage points, from 15.6% of highly privileged students per grade to 15%, the year
a private grade opens. The e↵ect is significant for most of the years following the
treatment, although it is sometimes driven up by outliers. The short-run e↵ect in
the years following the treatment is likely driven by the numerous schools openings
since 2017 which are on average more segregated. In parallel, the treatment caused
a significant increase in the share of students from intermediate backgrounds who
were less likely to go to new private schools since 2016. For the rest of the students,
there is (almost) no significant impact of the treatment on the treated group rela-
tive to the control group. These results are consistent with the literature on school
choice, and in particular with the idea that families from privileged socio-economic
backgrounds take most advantage of school choice. The results show that the aver-
age treatment e↵ect a↵ects the composition of grades marginally. While the change
in class composition is not large enough to a↵ect the index of social diversity, i.e.
the exposure of each student to students from other socio-economic backgrounds,
the average ratio of privileged student per non-privileged student decreases from
0.52 to roughly 0.45. This means that on average intermediate and disadvantaged
children are exposed to fewer privileged children in middle school.
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Figure 3: E↵ect of a grade opening in a private school on the share of students from di↵erent
socio-economic backgrounds in nearby public schools

(a) Share of students from highly privileged socio-

economic backgrounds

Adjusted R2=0.84. The average share in the period

before treatment is 15.6%.

(b) Share of students from privileged socio-

economic backgrounds

Adjusted R2=0.49. The average share in the period

before treatment is 12.9%.

(c) Share of students from intermediate socio-

economic backgrounds

Adjusted R2=0.59. The average share in the period

before treatment is 21.8%.

(d) Share of students from disadvantaged socio-

economic backgrounds

Adjusted R2=0.81. The average share in the period

before treatment is 41.8%.

(e) Social diversity index

Adjusted R2=0.75. The average level of the social

diversity index in the period before treatment is 1.18.

(f) Ratio of privileged over non-privileged shares

of students

Adjusted R2=0.82. The average ratio of the

privileged over non privileged students in the period

before treatment is 0.52.

Note: The graphs plot the coe�cients estimated through a two-way fixed e↵ect regression of the outcome on

school and year fixed e↵ects and lags and leads, i.e. binary variables equal to 1 for each period relative to the

time of treatment. Standard errors are clustered at grade level. The first lag is omitted to avoid

multicollinearity, therefore the coe�cients express changes in the outcome relative to the level in the year

before treatment. This estimate is presented below the graph, with the adjusted R-squared of the model.

Scope: All grades treated between zero and one time between 2006 and 2019. N=153,570.
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To test whether the impact on students is indeed caused by student movements
and not by the mechanical e↵ect of smaller class size on the shares of the remaining
students, figure 10 shows the change in the number of students caused by the treat-
ment (given grade size). We find similar results: the average number of students
from highly privileged backgrounds (CSP++) per grade decreases by one to two
persons. As an order of magnitude, schools count on average 118 students per grade
so the e↵ect is indeed marginal. The number of privileged children (CSP+) is not
sensitive to the opening of a private school. The number of students from interme-
diate and disadvantaged backgrounds increases significantly in the short-run. This
e↵ect may be driven by disadvantaged households who move to the area around
the new private school in order to enroll their children there but do not secure a
place immediately and therefore enroll their children in the closest public school. In
addition, class size also tends to increase in the long-run as there is a high inflow of
students to areas where private schools open.

Since event-studies rely on the assumption that, had observations not been
treated, their outcome would take the baseline value (observed in the control group
of never-treated and not-yet treated), parallel pre-trends are key for the identifi-
cation strategy. As a matter of fact, the non-significant pre-trends provide strong
indications that the time and school fixed e↵ects e�ciently control for the observable
and unobservable di↵erences between control and treated schools and that the two
groups are therefore comparable. We also show in the robustness checks that the
results are robust to heterogenous treatment e↵ects.

The e↵ect of private school openings on classes’ composition that we observe is
mainly driven by schools in urban areas (rather than isolated or rural municipalities)
and by students in 6th grade. Figure 4a shows that among 6th graders in urban areas,
the treatment causes a drop in the share of highly privileged students that is two
to three times larger than the average treatment e↵ect on the total population.
Indeed, the share of highly privileged students drops by 2 to 3 percentage points
after the treatment, from 15.5% to 13%. This e↵ect is fairly consistent over time and
persistent in the long-run. In addition, figure 4b shows that the treatment increases
social segregation significantly during the six following years, even if the e↵ect is
not persistent in the long-run. The small non-significant drop before treatment in
the share of very privileged children and of social diversity could come from parents
anticipating a school signing a contract with the state shortly after and therefore
enrolling their children before treatment is recorded.

School openings have a similar but smaller impact on students in 7th grade
and in suburban areas, and no significant impact on later grades or in rural or
isolated areas. The variety of school choice available therefore a↵ects mostly the
behaviour of advantaged parents’ decisions when their children enrol into 6th grade.
At the beginning of middle school, the decision to enrol into a school may depend
on available school choice, financial means and information. For example, parents
of children in higher grades may not know about new private school openings. The
e↵ect of school openings on students in 7th grade may be also driven by students who
applied to a private school at the beginning of middle school but had to wait a year
before obtaining a place. Interestingly, there is no significant impact on students
in 9th grade who must take the national middle school diploma19 at the end of the

19Diplôme National du Brevet, DNB.
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Figure 4: Treatment e↵ect in urban areas on students in 6th grade

(a) on the share of children from very high

socio-economic background

Adjusted R2=0.83. The average share in the

period before treatment is 15.5%.

(b) on the social diversity index

Adjusted R2=0.74. The average level of the

social diversity index in the period before

treatment is 1.18.

year. This may indicate that parents do not have/look for information about new
education opportunities before their child starts 9th grade or that they estimate the
return to private schooling to be smaller than the e↵ort of changing school. This
would be consistent with the finding in the literature that private education does
not increase academic grades (Fougère et al., 2017).

Regarding students from less privileged socio-economic backgrounds, the esti-
mates of the treatment e↵ect over time are overall not significantly di↵erent from
zero and are not driven by a specific grade or area. To sum up, school choice impacts
mainly the schooling decision of children from higher socio-economic backgrounds,
mostly in urban areas and at the beginning of middle school.

5.2 Robustness Checks

The identification strategy in this thesis relies on the assumption that two-way fixed
e↵ects control for observed and unobserved di↵erences between the treated and the
never-treated schools. In this section we test whether this assumption holds in the
data.

Table 3 compares pre-trends and average treatment e↵ect in an OLS regression
with and without controls, with the fixed-e↵ects estimator and with two-way fixed
e↵ects. The event-study graphs associated to the first three regressions are available
in the appendix. Column (4) is the standard event-study presented in figure 3.
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Table 3: Event-study of the treatment on the share of very privileged students (CSP++)
estimated with OLS, with covariates, with fixed-e↵ects and with two-way fixed e↵ects

OLS regression OLS with FE regression TWFE regression
covariates

lag 7 0.013 -0.005 -0.001 0.002
[0.009] [0.003] [0.002] [0.002]

lag 6 0.028⇤⇤ -0.002 -0.003 -0.004
[0.011] [0.004] [0.002] [0.002]

lag 5 0.030⇤⇤⇤ -0.000 -0.002 -0.003
[0.011] [0.004] [0.002] [0.002]

lag 4 0.031⇤⇤⇤ 0.000 -0.001 -0.003
[0.011] [0.004] [0.002] [0.002]

lag 3 0.032⇤⇤⇤ 0.002 -0.001 -0.003
[0.011] [0.004] [0.002] [0.002]

lag 2 0.027⇤⇤⇤ 0.002 0.001 -0.002
[0.010] [0.004] [0.002] [0.002]

lead 0 0.021⇤⇤ -0.000 -0.002 -0.006⇤⇤⇤

[0.010] [0.004] [0.002] [0.000]
lead 1 0.019⇤⇤ 0.000 -0.001 -0.007⇤⇤

[0.010] [0.004] [0.001] [0.002]
lead 2 0.029⇤⇤ 0.006 -0.001 -0.008⇤⇤

[0.013] [0.004] [0.001] [0.002]
lead 3 0.032⇤⇤ 0.000 -0.004 -0.011⇤⇤

[0.014] [0.005] [0.002] [0.004]
lead 4 0.025⇤ 0.004 0.002 -0.006

[0.013] [0.004] [0.001] [0.003]
lead 5 0.021⇤ 0.007 0.003 -0.005⇤⇤

[0.012] [0.005] [0.001] [0.001]
lead 6 0.020 0.004 -0.001 -0.009⇤⇤

[0.013] [0.005] [0.001] [0.002]
lead 7 0.026⇤ 0.004 0.001 -0.009⇤⇤

[0.014] [0.006] [0.001] [0.002]
lead 8 0.045⇤⇤ 0.004 0.003 -0.007

[0.018] [0.008] [0.005] [0.005]
lead 9 -0.006 0.008 0.013⇤⇤ 0.002

[0.013] [0.006] [0.003] [0.002]
lead 10 -0.022⇤ 0.001 0.005 -0.007

[0.012] [0.006] [0.004] [0.005]
lead 11 -0.033⇤⇤⇤ 0.002 0.005⇤⇤⇤ -0.009⇤⇤

[0.010] [0.007] [0.001] [0.002]
Controls No Yes No No
Fixed E↵ects No No Observation School and year
Adj. R-squared 0.00 0.76 0.00 0.84
Joint-significance
of leads 0.00 0.35 0.02 0.04
Joint-significance
of lags 0.11 0.57 0.38 0.23
Observations 153570 115410 153570 153570
Note: * p<0.1, ** p<0.05, *** p<0.01. The scope is the grades in public schools exposed to a private

school opening within a 30-minute car drive zero or one time between 2005 and 2019. Regressions of

the share of CSP++ students on lags and leads, with controls if precised, and weighted by the number

of students in each grade. Controls include the schools’ x and y coordinates, the population and popu-

lation growth in 2005, the number of students per grade, the share of students of each background in

2005, median income and the interdecile ratio in 2005. Standard errors are clustered by school in

columns (1) and (2) and by grade in columns (3) and (4). In each column we report the p-value of an

F-test of joint significance for all the lags and leads.
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The first two columns show that accounting for observable characteristics through
covariates increases the adjusted R-squared of the model to 76%, i.e. the regressors
explain approximately 76% of the variation in the outcome variable. Besides, includ-
ing covariates eliminates statistically significant di↵erences between the control and
the treated group prior to the treatment. These results provide supporting evidence
that the covariates, such as the shares of students from each category in 2005, the
income and the population of the municipality, explain an important part of the
di↵erences that drive the treatment. However, the results in column (2) show an
overall increasing trend in the share of highly privileged students over the whole pe-
riod. Therefore, we cannot refute the hypothesis that treated schools are localised in
areas which face an inflow of highly privileged students which would cause both the
private school openings and the increasing share of CSP++ observed in the leads.
Clustering at school or observation level has no impact on the estimation which is
supporting evidence that the di↵erent grades in one school are fairly similar.

In column (3), the e↵ect of the treatment is evaluated using the within-estimator
to account for the auto-correlation within observations over time (beyond clustering
at school or observation level). In this estimation, the fixed e↵ects account for time-
invariant observable and unobservable characteristics between observations and are
therefore perfectly collinear with the controls. Under fixed-e↵ects, the joint signif-
icance of the leads (the e↵ect of the treatment) becomes significant meaning that
controlling for constant unobservable characteristics identifies a treatment e↵ect.
Although we observe a very small non-significant decrease in the share of highly
privileged students immediately after treatment, the data still show an overall in-
creasing trend over time starting before the treatment date.

Finally, we argue that estimating the average treatment e↵ect through a two-
way fixed e↵ect (column (4)) provides the most accurate results, with a very high
adjusted R-squared (84%). Including both school and year fixed e↵ects accounts for
two types of observable and unobservable characteristics: first, for the di↵erences
between schools that are time invariant or vary at a constant rate over time. Sec-
ondly, year fixed e↵ects hold constant the general time trends that are common to all
schools (such as the national trends in the share of each CSP, cf. figure 9). Figure 13
shows clear evidence that as we increase the number and granularity of the controls,
the model accounts for an increasing share of the di↵erences between the treated
and the control group which become much more similar in the pre-trends. With the
TWFE strategy, not only are pre-trends insignificant, but we also see a clear change
in the trend of the outcome after a private school opens. Contrary to the overall
increasing trends previously described, the share of highly privileged students falls
and remains significantly lower after the private opening in treated schools compared
to the never-treated group. The non-significant pre-trends provide supporting evi-
dence that the treated and the control group are comparable. Note that a dynamic
increasing trend in the share of privileged students would drive private school open-
ings and would not be caught by two-way fixed e↵ects, thereby compensating part
of the treatment e↵ect. In this (realistic) case, the impact of private school openings
on social segregation would be underestimated.

Table 4 shows that the treatment does not predict the share of each socio-
economic background in 2005, nor the population or grade size. In other words,
conditional on school and year fixed e↵ects, there are no di↵erence in social com-
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Table 4: Two-way fixed e↵ect regressions of baseline variables in 2005 on treatment

Treatment

Share of very privileged students in 2005 -0.007
[0.004]

Share of privileged students in 2005 -0.005
[0.007]

Share of intermediate students in 2005 0.008
[0.004]

Share of disadvantaged students in 2005 0.006
[0.005]

Population in the municipality in 2005 -0.000
[0.000]

Grade size in 2005 3.029
[1.584]

Note: Each line corresponds to a two-way fixed e↵ect model where

the outcome takes its 2005 value in every year of the panel and is

regressed on the treatment dummy with school and year fixed e↵ects.

As in the main regression, observations are weighted by the number

of students in each grade and standard errors are clustered on grades.

N=153,570.

position of grades in the treated and the control group before the treatment. This
provides supporting evidence of the exogeneity of the treatment in the main regres-
sions presented above. Conditional on the fixed e↵ects, the treatment is perfectly
collinear with population growth and median income.

Finally, we test whether treatment heterogeneity may a↵ect the parrallel pre-
trends assumption. Sun and Abraham (2021) show that non-significant lag coe�-
cients before the treatment only imply parallel pre-trends under strong assumptions
on treatment e↵ects.20 Indeed, treatment e↵ects from other time periods may a↵ect
the �̂k coe�cients in the event-study regression equation 1. Here we follow Sun and
Abraham (2021) who provide a theoretical framework well-suited to our setting:
they focus on event-study specifications where treatment is binary and may occur
in di↵erent time periods, with two-way fixed e↵ects and no covariates. Identification
issues arise from the fact that treatment (given school and year fixed e↵ects) may
a↵ect di↵erently the various cohorts treated in di↵erent years. In our setting, the
populations treated in di↵erent years are fairly stable (students have the same age,
live in stable environments and are likely to maximise similar return to education
strategies) which reduces concerns of treatment heterogeneity. However, heterogene-

20
Note that under heterogenous treatment e↵ects, non-zero pre-treatment coe�cients do not

invalidate the parallel trends assumption either.
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ity between new schools generates more concern for heterogenous treatment e↵ects
across cohorts. Figure 2 in the descriptive statistics shows that, on average, students
treated in di↵erent years were exposed to schools that recruited very di↵erent pop-
ulations. This could drive treatment heterogeneity if the variation is not explained
by the two-way fixed e↵ects. Sun and Abraham (2021) show that �̂k coe�cients are
correctly identified under the assumptions of parallel trends and treatment homo-
geneity. Under parallel trends and the no anticipation assumption, the estimates
identify the cohort average treatment e↵ects while the average treatment e↵ect may
still be a↵ected by treatment e↵ects in other periods due to the weights associated
to each cohort. To test the parallel pre-trend assumption under heterogenous treat-
ment e↵ects and following Sun and Abraham (2021), figure 5 plots the estimated
weights underlying the first lags of the event-study21.

Figure 5: Estimated weights underlying the lags of the event-study following Sun
and Abraham (2021)

(a) Estimated weights underlying the coe�-

cient �̂�2 (two years before treatment)

(b) Estimated weights underlying the coe�-

cient �̂�3 (three years before treatment)

(c) Estimated weights underlying the coe�-

cient �̂�4 (four years before treatment)

(d) Estimated weights underlying the coe�-

cient �̂�5 (five years before treatment)

Note: The weights computed here are the weights underlying the coe�cients in an event-study

regression of an outcome on lags, leads and observation and time fixed e↵ects (cf. equation (1)).

Each weight is obtained through an auxiliary regression of a dummy equal to one for the cohort

treated in a given year on all the leads and lags and two-way fixed e↵ects.

21
based on the eventstudyweights Stata package developed by Sun and Abraham (2021)
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Since the weights underlying the treatment lags are positive, the two-way fixed
e↵ect estimates are indeed sensitive to heterogeneous treatment e↵ects in other pe-
riods. Therefore, the non-significant lags identified previously may not necessarily
imply that the assumption of parallel pre-trends is satisfied. To test this assumption,
we estimate the regression defined in (1) with the ”interaction-weighted” estimator
proposed by Sun and Abraham (2021)22 and two-way fixed e↵ects. This estimator
is robust to treatment e↵ect heterogeneity and aggregates the cohort average treat-
ment e↵ect using di↵erent, more interpretable, weights: the (normalised) share of
grades that experienced a private school opening in a given year. Figure 6 present
the event-study graphs with estimates robust to treatment heterogeneity across co-
horts. They yield similar results to the specifications presented in figure 3 with the
two-way fixed e↵ects regressions. As above, the share of highly privileged students
drops significantly after the treatment by a similar order of magnitude, indicating
that on average approximately one person leaves their public school when a private
school opens within a 30-minute car drive radius. However, for privileged students
(CSP+), the parallel trends assumption is not satisfied, therefore we cannot dif-
ferentiate the decrease following the treatment between a treatment e↵ect and a
change that would have happened regardless of the treatment. The share of inter-
mediate and disadvantaged students show no pre-trends prior to the treatment and
very similar increasing trends post treatment (significative for the intermediate stu-
dents and overall non-significative for the disadvantaged ones). The long-run e↵ects
over eight years after the treatment are di�cult to interpret as variance is high and
driven by a smaller sample size in cohorts treated before 2010. Figure 6e shows that
the ratio of the share of privileged and highly privileged students over intermediate
and disadvantaged students decreases significantly. This means that the number
of non-privileged students in treated public schools relative to the privileged ones
increased significantly and they are therefore less exposed to the potential benefits
of social diversity and peer e↵ects.

22
using the eventstudyinteraction Stata package
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Figure 6: Event-study of public schools exposed to treatment in time t using the
interaction-weighted estimator proposed by Sun and Abraham (2021)

(a) Share of students from highly privileged

socio-economic backgrounds

(b) Share of students from privileged socio-

economic backgrounds

(c) Share of students from intermediate

socio-economic backgrounds

(d) Share of students from disadvantaged

socio-economic backgrounds

(e) Ratio of the shares of privileged over non-

privileged students (f) Social diversity index

Note: Event-study of public schools exposed to a private school opening within a 30-minute car

drive between 2006 and 2019, where the coe�cients are estimated using the weighted-interaction

estimator (Sun & Abraham, 2021) and school and year fixed e↵ects. Standard errors are

clustered at grade level. The estimates are robust to treatment heterogeneity across cohorts.

Scope: Public schools exposed to zero or one private openings between 2006 and 2019.
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6 Conclusion

Using an event-study with two-way fixed e↵ects, we estimated the dynamic e↵ect of
a private school opening on the social segregation in nearby public schools. School
and year fixed e↵ects e↵ectively account for di↵erences between treated and control
schools (schools in areas where private schools will open versus schools in areas less
attractive to the private school audience) such that the two groups are not signif-
icantly di↵erent, on average, before the treatment. Furthermore, the robustness
checks proved that the results still hold after taking into account the fact that the
treatment e↵ects are di↵erent among schools treated in di↵erent years. We find that
the share of students from highly privileged socio-professional categories in public
schools decreases significantly when a private school opens nearby. This result is
consistent with the literature and shows that the increase in school choice, instru-
mented by the openings of private schools, is indeed used as a tool to circumvent
the catchment areas. This strategy is particularly used by students in sixth grade
since it is common to change schools after primary school, and by students from
highly privileged socio-economic households (whose parents are managers, profes-
sors or highly skilled self-employed for example) rather than by students from other
backgrounds (such as children of technicians or associated professionals). Moreover,
and like Courtioux and Maury (2020), we find that private school openings have a
stronger impact in urban areas i.e. near city centers.

Overall, the results show that in the French education system, the possibility to
choose between public and private schools benefits mostly children from highly priv-
ileged socio-economic backgrounds, thereby increasing the concentration of socio-
economic classes in di↵erent schools and in di↵erent areas. We have shown that the
relationship between school choice and social segregation is indeed causal. There-
fore, the selection e↵ect of advantaged students in private schools when a private
school opens questions the founding principle of equal treatment across private and
public schools and poses a threat to the schools’ purpose of driving social mobility
and acting as an ’equaliser’ in France. In addition, the e↵ect of school choice on
social segregation is intertwined with other characteristics, such as the type of mu-
nicipality which may also contribute to school choice strategies, generating dynamic
trends in inequality.

The next steps for this research project is to consider additional dynamic e↵ects
that may be driven by the ethnic origins of the population in schools and by the
number and academic level of already existing schools.

Further research with more detailed information on students’ academic achieve-
ments should also investigate whether the academic performance of the students
from disadvantaged backgrounds left in public schools decreases after a private
school opens and the more privileged students leave. This approach would also
provide significant contribution to the literature on social segregation and its e↵ect
on academic performance, which is highly controversial. Overall, a panel dataset at
student level would provide significantly higher statistical power and precision on
the e↵ect of a private school opening. Indeed, individual fixed e↵ects would catch
much more precisely the time-invariant characteristics of students that drive the
opening of private schools and controlling for the median income of the students’
neighborhood rather than their schools’ would be more accurate. Observations at
student level may also provide evidence of a more important exit trend of highly
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advantaged students towards private schools. Besides, they may highlight other
common characteristics among students who choose to leave the public school sys-
tem to enrol in a private school. Finally, student level data would also be useful to
estimate the price-elasticity of the demand for private schools. Given information
on school fees in the new private openings and controlling for two-way fixed e↵ects,
a similar identification strategy to this paper could identify the importance of the
financial barrier in school choice for di↵erent socio-economic backgrounds.

It is important to note that the new private schools which opened in France
between 2005 and 2019 were on average less socially segregated than the already
existing private schools. Therefore, new private schools may actually be systemati-
cally di↵erent than already existing ones. In this case, the causal e↵ect identified in
this paper may underestimate the total impact of school choice on social segregation
nation-wide. Further research could explore why new private schools are on average
less segregated than already existing ones and whether this heterogeneity is driven
by underlying characteristics. To this e↵ect, a panel dataset at student level would
also prove very useful to understand the common characteristics of all the students
who choose to leave the public system to go to a private school (wether it is newly
opened or not).
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pour lutter contre la ségrégation sociale? Notes IPP, (35), 1–8.
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A Appendix

Table 5: Classification of the di↵erent socio-economic categories into four socio-
economics backgrounds

Code CSP Libellé Catégorie
23 Chefs d’entreprises de 10 salariés ou plus
31 Professions libérales
32 Cadres de la fonction publique, professions

intellectuelles et artistiques Favorisés-A
36 Cadres d’entreprise
42 Professeurs des écoles, instituteurs et assimilés
43 Professions intermédiaires de la santé et du travail

social
44 Clergé, religieux
45 Professions intermédiaires administratives de

la fonction publique
46 Professions intermédiaires administratives et

commerciales des entreprises Favorisés-B
47 Techniciens
48 Contremâıtres, agents de mâıtrise
73 Anciens cadres et professions intermédiaires
10 Agriculteurs
21 Artisans
22 Commerçants et assimilés
51 Employés de la fonction publique
54 Employés administratifs d’entreprise Moyens

55 Employés de commerce
56 Personnels des services directs aux particuliers
71 Anciens agriculteurs exploitants
72 Anciens artisans, commerçants, chefs d’entreprise
61 Ouvriers qualifiés
66 Ouvriers non qualifiés
69 Ouvriers agricoles Défavorisés
76 Anciens employés et ouvriers
81 Chômeurs n’ayant jamais travaillé
82 Inactifs divers (autres que retraités)

Source: DEPP
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Figure 7: Density function of median income in municipalities where new schools
opened between 2005 and 2019

Figure 8: Share of students in private schools the year before enrolling in a new
school
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Figure 9: Time trends in the shares of each socio-economic background in public
and contracted private schools between 2005 and 2019.

Figure 10: E↵ect of a grade opening in a private school on the number of students
from di↵erent socio-economic backgrounds in nearby public schools

(a) Number of students from highly privi-

leged socio-economic backgrounds

(b) Number of students from privileged

socio-economic backgrounds

(c) Number of students from intermediate

socio-economic backgrounds

(d) Number of students from disadvantaged

socio-economic backgrounds
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Figure 11: E↵ect of a grade opening in a private school in central urban areas on
the share of students from di↵erent socio-economic backgrounds in nearby public
schools

(a) Share of students from highly privileged

socio-economic backgrounds (in %)

(b) Share of students from privileged socio-

economic backgrounds (in %)

(c) Share of students from intermediate

socio-economic backgrounds (in %)

(d) Share of students from disadvantaged

socio-economic backgrounds (in %)

(e) Social diversity index
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Figure 12: E↵ect of a grade opening in a private school on the share of students
from highly privileged socio-economic backgrounds in nearby public schools by type
of municipality

(a) Share of students from highly privileged

socio-economic backgrounds in central ur-

ban areas (in %)

(b) Share of students from highly privileged

socio-economic backgrounds in suburban ar-

eas (in %)

(c) Share of students from highly privileged

socio-economic backgrounds in isolated ar-

eas (in %)

(d) Share of students from highly privileged

socio-economic backgrounds in rural areas

(in %)
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Figure 13: Event-study graphs of the share of highly privileged students on the
treatment using di↵erent estimation methods

(a) OLS (b) OLS with covariates

(c) Fixed e↵ects
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Table 6: Event-study of the dynamic treatment e↵ect on the share of students from
each socio-economic background.

(1) (2) (3) (4)
Share of very Share of Share of Share of
privileged privileged intermediate disadvantaged
students students students students

Lag 7 0.002 0.000 -0.003 0.002
[0.002] [0.002] [0.002] [0.003]

Lag 6 -0.004 0.003 0.002 -0.002
[0.002] [0.003] [0.004] [0.004]

Lag 5 -0.003 0.003 0.000 -0.000
[0.002] [0.003] [0.002] [0.003]

Lag 4 -0.003 0.002 0.001 -0.002
[0.002] [0.001] [0.003] [0.004]

Lag 3 -0.003 -0.000 0.003 -0.001
[0.002] [0.002] [0.003] [0.003]

Lag 2 -0.002 -0.001 0.001 0.001
[0.002] [0.001] [0.002] [0.002]

Lead 0 -0.006⇤⇤⇤ -0.003 0.004⇤ 0.006⇤

[0.000] [0.002] [0.001] [0.003]
Lead 1 -0.007⇤⇤ -0.003⇤ 0.004⇤⇤ 0.002

[0.002] [0.001] [0.001] [0.002]
Lead 2 -0.008⇤⇤ -0.003 0.005⇤ 0.004

[0.002] [0.003] [0.002] [0.003]
Lead 3 -0.011⇤⇤ -0.004 0.007⇤⇤⇤ 0.004

[0.004] [0.003] [0.001] [0.002]
Lead 4 -0.006 -0.004⇤ -0.002 0.004

[0.003] [0.002] [0.002] [0.002]
Lead 5 -0.005⇤⇤ -0.005⇤⇤ -0.004⇤⇤ 0.007⇤⇤⇤

[0.001] [0.001] [0.001] [0.001]
Lead 6 -0.009⇤⇤ -0.003 0.003 0.001

[0.002] [0.002] [0.004] [0.006]
Lead 7 -0.009⇤⇤ -0.003⇤⇤ 0.006⇤⇤ 0.004

[0.002] [0.001] [0.001] [0.003]
Lead 8 -0.007 -0.013 0.005⇤ 0.004

[0.005] [0.007] [0.002] [0.007]
Lead 9 0.002 -0.007 0.008⇤ -0.009

[0.002] [0.003] [0.003] [0.006]
Lead 10 -0.007 -0.006 0.018⇤⇤ -0.010

[0.005] [0.004] [0.004] [0.006]
Lead 11 -0.009⇤⇤ 0.004 0.010⇤⇤ -0.016⇤⇤

[0.002] [0.002] [0.003] [0.003]
Two-way FE Yes Yes Yes Yes
Adj. R-squared .84 .49 .59 .81
Observations 153570 153570 153570 153570

Note: Two-way fixed e↵ect regressions of the outcome on school and year fixed e↵ects, leads and

lags. Leads over 11 years after treatment and lags over 7 years before treatment are binned to

adjust for mechanical smaller sample size. Scope: Public grades exposed to
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