
Online Appendix

A Institutional Background

A.1 Co-education and Underrepresentation of Women in STEM in
France

Mixed-Gender Schooling in France Mixed-gender schooling was introduced in
the French educational system in the beginning of the 20th century. It started with a
long process of harmonization of educational programs for female and male students,
which was finally ratified in 1924 by the Bérard Decree. Mixed-schooling was then
gradually promoted by several laws after World War II: first in 1959 and 1963 for
secondary schooling, then in 1965 for elementary schools. Finally, in 1975, the Haby Law
sanctioned co-education (or mixed-gender schooling) in all educational institutions in
France. Part of the motivation for co-education was economic and material circumstances.
For instance, until the beginning of the 20th century, mixed-gender schools were only
allowed in case of material constraints, in remote and rural areas, where the number of
children in the municipality was too small to divide classes in two. In 1915, because of a
shortage of teachers due to the conscription, a decree was passed to allow boys and girls
to attend the same elementary classes.

Higher education in France was never formally close to women, although the number
of female students only rose in the second half of the 20th century. In 1971, women
represented 50 % of students at the university (Ferrand, 2004). Mixed-gender schooling
was then gradually introduced among elite graduate schools: in 1945, the Ecole Nationale
d’Administration (ENA), was open to both female and male students in order to train
the future high officials of the country. Engineering and business schools opened
their recruitment to women during the 1970s and, by the end of the 1980s, the entire
system was formally mixed. Finally, mixed-gender competition was also introduced to
recruit teachers (especially the agrégation, which is the examination required to teach in
secondary schooling) between 1974 and 1976.

Under-representation of Women in STEM Co-education historically went hand-
in-hand with gender differentiation in choices of fields of study. Though women now
represent 55 % of students in higher education in France, they are still largely under-
represented among STEM graduates: in 2020, women outnumbered men in medicine,
health program and biology (accounting for respectively 65,6 % and 63,5 % of stu-
dents in these fields), but only represented 28,9 % of students enrolled in engineering
programs. This unbalance is even more striking among the most selective schools: in
2016, women represented only 31 % of students enrolled in science preparatory classes,
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less than 30 % of students enrolled in engineering schools, and only 21 % of students
among the top 10 % most selective engineering schools (Bonneau et al., 2021). These
gender differences in choices of fields of study, and more generally in attitudes towards
math-intensive sciences, are present early on in students’ trajectory (Perronnet, 2021).
Nonetheless, they cannot be entirely explained by differences in academic performance.
Women outperform their male counterpart at every step of the educational system: they
obtain better grades at school, are far more likely to obtain their high school examination
(baccalauréat), and are more likely to graduate from higher education (DEPP, 2022). For
instance, Bonneau et al. (2021) show, using Blinder-Oaxaca decomposition, that given
their academic performances, women should have higher enrolment rates to engineering
schools than men. A large literature in economics and sociology has tried to explain these
difference by the role of gender stereotypes. Recent studies have shown that stereotypes
associating mathematics with masculinity is stronger in more egalitarian and developed
countries, suggesting that, rather than being suppressed, gender stereotypes are reshaped,
leading to more horizontal forms of social differentiation (Charles and Bradley, 2002;
Charles and Grusky, 2005; Charles and Bradley, 2009; Sikora and Pokropek, 2012;
Breda et al., 2020).

A.2 Time frame of the Merger

Figure A1: Timeline of the Merger of the ENS d’Ulm and ENS de Sèvres

 1986
Merger of the ENS d'Ulm and

ENS de Sèvres 


1985
Same jury for female and male
candidates, separate rankings


1984
The jury of the ENS d'Ulm
in mathematics joins the

jury of the ENS de Sèvres

1994
Common entrance

examination for
candidates at all the ENS


1981
Merger of the ENS de

Fontanay and the ENS de
Saint-Cloud


1975
Haby Law

Compulsory co-education


A.3 Prime Minister’s Speech Announcing the Merger of the Two
Schools

In his January 1985 speech announcing the merger of the two schools, the Prime Minister
Laurent Fabius emphasized that the two single-gender schools were already very close:
“The two schools have long been closely linked. In fact, their merger is already a
reality in several disciplines. Students share many activities–not just academic ones–and
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come from the same mixed preparatory programs. They also take the same competitive
examinations.”

He also mentioned the upcoming budgetary reforms of the schools, which motivated
their merger: “The schools’ reform process will affect other fields [than just the imple-
mentation of co-education], under the responsibility of the departments themselves and
under the authority of the Director General of Higher Education and Research, who will
chair an administrative and budgetary reform structure for a few months.” and that one
of the goal of this reform was to make sure that “ the School will [...] be able to redeploy
its resources more effectively.”
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A.4 Le Monde article Announcing the Merger of the ENS d’Ulm
and the ENS de Sèvres

The journalist stated: “This merger had been considered for a long time and was generally
desired, although it could lead to some imbalances: given the recent competitive exams
results, there is a concern that boys might leave little room for girls in the science sections,
and that the girls might return the favor in the humanities.”
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• Fusion de Sèvres et de la rue d'Ulm • Possibilité d'un

détachement de deux ans

Par MAURICE ARVONNY.

Publié le 15 janvier 1985 à 00h00, modifié le 15 janvier 1985 à 00h00 • Lecture 2 min.

Dans son discours de clôture du symposium organisé, le samedi 12 janvier à la Sorbonne, à la

mémoire du physicien Alfred Kastler, décédé il y a un an (le Monde daté 13-14 janvier), M. Laurent

Fabius a fait connaître un ensemble de décisions sur la réforme des Écoles normales supérieures

(Ulm, Sèvres, Saint-Cloud, Fontenay, Cachan). Rappelant qu'Alfred Kastler, normalien, puis directeur

du laboratoire de physique de la rue d'Ulm, " était passionnément attaché à l'École et [que] cet

attachement fut partagé ", le premier ministre a déclaré que l'annonce d'une réforme qui doit "

donner aux Écoles normales supérieures les moyens, non seulement de continuer, mais d'amplifier

leur action " lui semblait " une manière qu'Alfred Kastler eût aimée de lui rendre hommage, d'être

fidèle à sa mémoire ".

Des débouchés élargis

Une première décision est la fusion entre l'École normale supérieure de garçons installée rue d'Ulm et

celle de jeunes filles qui continue à porter le nom de Sèvres, bien qu'elle soit depuis quarante ans

installée à Paris. Dès le mois de mai prochain, les sujets de concours seront communs et les deux

écoles seront physiquement réunies dans un an. Un crédit de 30 millions de francs est débloqué en

1985 pour l'aménagement et la rénovation des locaux de la rue d'Ulm. De plus, " le ministère des PTT

assurera la conception et le financement d'un système d'informatisation et de communications

télématiques qui donnera des instruments de travail adéquats aux élèves et aux chercheurs de l'École

normale supérieure ". Envisagée depuis longtemps, cette unification était généralement souhaitée,

bien qu'elle puisse induire quelques déséquilibres : au vu des derniers concours, on peut craindre que

les garçons ne laissent que peu de places aux filles dans les sections scientifiques, et que celles-ci ne

leur rendent la politesse en lettres.

LA SUITE APRÈS CETTE PUBLICITÉ

Une autre décision est d'élargir les missions des Écoles normales supérieures, qui " devront continuer

de former des enseignants du secondaire et du supérieur, mais également donner des hommes et des

femmes formés par et à la recherche aux entreprises publiques et privées et aux administrations qui

ont besoin de spécialistes de haut niveau ". Pour les normaliens qui continueront à entrer dans

l'enseignement secondaire, des dispositions seront prises pour éviter qu'ils ne se coupent de la

recherche.

De cet élargissement des missions résulte " une gamme de débouchés élargis qui seront offerts dès

l'année en cours ". Le premier ministre en a cité plusieurs. Un accès direct à l'ENA sera ouvert chaque

année à deux littéraires et deux scientifiques d'Ulm-Sèvres. Les grands corps techniques de l'État

offriront plus de places, et de nouveaux débouchés seront ouverts à l'INSEE, à la Caisse des dépôts, à la

Banque de France. Des conventions avec les établissements de recherche permettront d'y recruter ou

d'y faire détacher un nombre accru de normaliens.
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Le Monde Ateliers Découvrir

Cours du soir
Elections américaines 2024 avec Alain Frachon et Gilles Paris

Atelier d'écriture
Quinze heures de formation avec Marie Darrieussecq

Cours en ligne
De Socrate à Descartes, comment aborder la philosophie ?

Voir plus

Mais la mesure principale, par son ampleur, est la possibilité qui sera ouverte aux élèves des cinq

écoles d'être détachés pendant deux ans, pour achever une thèse, sur des fonctions universitaires,

avec une rémunération d'assistant. Deux cents postes budgétaires par an seront réservés à cette fin.

Cela permettra à un grand nombre de normaliens, dès la fin de leur scolarité, d'entrer dans des

laboratoires universitaires de province, dont certains manquent de sang nouveau. Dans la situation

actuelle, ils sont souvent conduits à rester à Paris jusqu’après leur thèse, et une nomination

ultérieure dans des universités provinciales est parfois ressentie comme un parachutage.

MAURICE ARVONNY.
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A.5 Report written by Mathematician Pierre Samuel in 1966

According to this report, in 1964, there were 200 professors and assistant professors
in pure mathematics in France; about 25 of them were women, among which 15 were
former students of the ENS de Sèvres. Former students of the ENS de Sèvres were not
concentrated in specific sub-fields of the mathematics, and some female mathematicians
were prominent researchers in such domains as arithmetic, geometry or algebra.
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A.6 Report jointly written by the directors of the ENS d’Ulm Georges
Poitou and of the ENS de Sèvres Josiane Serre in 1982

They particularly stated that “The opinion that France is lagging behind in the feminiza-
tion of higher education and scientific research is quite widespread. However, this view
is completely false, as becomes evident as soon as we cross our borders. On the contrary,
France is probably the most advanced country in this area. Therefore, we must be careful
not to squander this lead through hasty measures. Given France’s currently favorable
situation, it doesn’t seem exaggerated to attribute a significant part of this success to the
existence of the ENS de Sèvres. As we consider extending coeducation to the ENS of
Ulm and Sèvres, it is important to keep these facts in mind. It could even be argued that
many potential approaches to coeducation might actually harm the feminist cause.”

They proposed a solution to prevent this imbalance setting a gender quota, which
would gradually disappear over a few years. This really illustrates that the existence of
these two schools with mixed-gender preparatory programs, same exam topics, different
rankings and a fixed number of seats for men and women, and a mixed-gendered classes
at universities was not perceived as a gender quota per se, and thus did not suffer from
the potential negative stigma associated with it.
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A.7 The Mathematics Agrégation

Further evidence that the ENS de Sèvres did not admit students with lower skills than the
ENS d’Ulm is demonstrated by their performance on the Mathematics examination to
become a secondary teacher, the agrégation. In France, most prospective high secondary
education teachers and researchers take the agrégation exam. It is a competitive exam,
which grants passing students a higher wage, fewer teaching hours, the possibility to
teach in higher grades (high schools and preparatory programs), and can be a pre-requisite
to pursue a PhD in some fields.1 Since the ENS d’Ulm and the ENS de Sèvres were both
intended to train future researchers and teachers, it was strongly encouraged for students
to take the agrégation exam after their second or third year of schooling.

Table A1: Success Rate at the Mathematics Agrégation in 1984, 1985 and 1986

ENS de Sèvres ENS d’Ulm
(women only) (men only)

1984 1985 1986 1984 1985 1986

Number of candidates 14 10 7 13 10 20
Share of qualified candidates 93% 80% 100% 85% 90% 85%
Share of admitted candidates 93% 80% 100% 85% 90% 77%
Average final rank 43.1 45.6 33.4 45.5 32.7 32.4

Source: Documentation sourced from the ENS and French National Archives.
Notes: The first part of the Mathematics agrégation is composed of three written exams: one of Algebra,
one of Analysis, and one option (Probability and Statistics, Numerical Analysis, Mechanics). If the
candidate is qualified for the second part of the agrégation, they take the two oral exams: one of Algebra
and one of Analysis. There were 128 seats available in the 1984 Mathematics agrégation, 180 in 1985 and
180 in 1986. The lower the rank, the better. The final rank is only available for qualified candidates.
Lecture: In 1985, 80% of the 10 ENS de Sèvres female students who registered at the Mathematics
agrégation were qualified for the oral part of the exam and all of them passed the agrégation. Their
average final rank was 45.6.

Table A1, which displays the success rates of ENS students at the Mathematics
agrégation in years 1984-1986, shows that male students from the ENS d’Ulm and
female students from the ENS de Sèvres performed equally well on the test.2

1This is mostly the case in humanities.
2There is some selection bias, because students can choose in which subject they take the agrégation.

About a third of the admitted students through the Mathematics entrance exam to the ENS in the 1980s
decided to take the Physics agrégation, and a handful took it in another subject (e.g. Economics). Some
other do not take any agrégation exam at all.
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C Odds Ratios : Methodology

Odds ratio For a given group of individuals G (e.g.: female candidates), the odds ratio
is the ratio between the probability to succeed (e.g.: admission to the ENS), and the
probability of not succeeding :

Odds ratio =
τG

(1− τG)
, (1)

where τG is the proportion of individuals from group G qui who succeeds (e.g. the
proportion of female candidates admitted to the ENS).

Relative odds ratio The relative odds ratios between group A and B, is the ratio of the
odds ratio of group A and the odds ratio of group B

ODDSA/B =
τA/(1− τA)

τB/(1− τB)
, (2)

where τA is the proportion of individuals from group A who succeeds and τB is the same
proportion for group B.

The odds ratios can also be rewritten as:

ODDSA/B =
ad
bc

, (3)

Where: a is the number of female candidates who succeed, b is the number of female
candidates did not, c is the number of male candidates who succeed and d the number of
male candidates who did not.

Confidence Intervals The aim is to assess whether the value of the odds ratio is
statistically different from 1, which is the case of perfect equality between male and
female candidates. The distribution of odds ratio is skewed, so it is not possible to
directly calculate confidence interval for the statistics. However, the log of the odds ratio
is symmetrically distributed, and the standard error of the this statistics is given by

se(log(ODDSA/B) =

√
1
a
+

1
b
+

1
c
+

1
d
, (4)

We first compute confidence interval at the 95 % confidence level for the log odds
ratio, which is exactly equivalent to a logistic regression model. We then use the
exponential of the upper and lower bound to recover the confidence interval for the odds
ratio. Since the odds ratios are not distributed symmetrically, confidence intervals are
not necessarily centered.
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D Juries

D.1 The Mathematics Entrance Examination Juries

Table D5 presents the gender decomposition of the jurys of the ENS de Sèvres and the
ENS d’Ulm for the sciences subjects of the mathematics entrance exam, for the years
we could recover from the archives. Prior to the merger, the ENS d’Ulm jurys were
composed of 100% male professors for the available years. The ENS de Sèvres jurys
included some female professors, ranging from 0 % in 1985 to 40 % in 1975 and 1983.
After the merger, the share of female professors in the jurys quickly dropped at 0 %.

Table D5: Jurys of Mathematics Entrance Exam in Sciences Subjects

ENS de Sèvres (women only) ENS d’Ulm (men only)

number of female number of male number of female number of male
jury members jury members jury members jury members

1975 2 3 0 5
1979 1 4 0 5
1982 1 5 0 6
1983 2 3 0 5
1984 1 7 0 5
1985 0 7 0 7

ENS de Paris (mixed-gender)
number of female jury members number of male jury members

1986 1 5
1989 0 6
1991 0 7
1993 2 15

Source: Documentation sourced from the ENS archives. Before 1986, we only display the years for which
we have both the ENS de Sèvres and the ENS d’Ulm jury members.
Lecture: In 1982, there were one female jury member and five male jury members at the ENS de Sèvres
mathematics entrance exams in sciences subjects, while there were zero female jury member and five jury
members at the ENS d’Ulm mathematics entrance exams in sciences subjects.
Notes: The sciences subjects are the two mathematics written exams, the physics written exam, the
mathematics oral exam and the physics/chemistry oral exam.

Before 1984, the jurys for the mathematics entrance exams in sciences subjects in
the ENS d’Ulm and the ENS de Sèvres were different. In 1975 and 1979, the jurys at
the mathematics entrance exam in sciences subjects of the two ENS were completely
different. In 1982, the jurys for the sciences written exams were different individuals for
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the two ENS but the jurys for the sciences oral exams were the same persons. In 1983,
the jury members for the two ENS were different except for the mathematics oral exam.
However, we observe a strong overlap of the jurys in 1984 and 1985. In 1984, the jury of
the ENS de Sèvres is composed of the same professors than the jury of the ENS d’Ulm
with two extra professors (one for the first mathematics written exam and one for the
physics/chemistry oral exam). In 1985, we observe the opposite: the jury of the ENS
d’Ulm is composed of the same professors than the jury of the ENS de Sèvres. The jury
in 1986 is composed of the same professors than the ones of the ENS de Sèvres in 1985
with an extra professor (one extra female professor for the physics written exam).

Given the missing data about jury composition for some years pre and post-merger,
the missing information about the matching between students and examiners for the oral
exams, and the low variability of the female professors in the jurys post-merger, we
cannot investigate the potential role of the jury gender composition on female students’
success rate at the ENS mathematics entrance exam.

D.2 Archive Documents
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E Weighting Scheme and the Introduction of a Common
Exam for all ENS in 1994

The introduction of a common ENS examination in 1994 represents another natural
experiment we can exploit in our setting. Since 1994, the three ENS (Paris, Lyon and
Saclay) have shared a common written examination. The majority of subjects are shared
among all ENS; however, there are still some school-specific subjects, and each ENS is
free to apply their own weights to compute the final average. Students only have one
application to fulfill, and take all exams in the same week. Modalities of the written
and oral exams also changed that year: the French and languages written exams are no
longer part of the average written score, and are only accounted for in the average oral
score for qualified students. A larger weight has also been given to these subjects.

The implementation of a joint exam led to a substantial increase in the number
of candidates, almost doubling in 1994. However, this did not seem to impact the
composition of the pool of candidates, as we do not observe any discontinuity in the
share of female candidates or in the distribution of preparatory programs after 1994.

The first striking effect of the common exam is the jump in the number of female
candidates admitted to the ENS. To investigate whether this change is due to the new
coefficients used to compute the qualifying and admission grades, we simulate an
alternative ranking for qualified candidates from 1987 to 1993, applying the weights
of 1994. Table E6 (right panel) in appendix displays both the actual number and the
simulated number of admitted female candidates each year. A change in the coefficients
applied at the oral examination would have barely changed the number of admitted
female candidates to the ENS before 1994. This suggests either a change in the ability of
qualified candidates in the subsequent years, or that female candidates were favored at the
oral examination. The latter would not be surprising, as we found in the administration
archives letters and exchanges expressing worries about the all-time low number of
admitted female candidates in 1993, zero. This could also confirm to some extent
the results found by Breda and Ly (2015) for latter periods, which shows that female
candidates are favored at the oral examination in field where they are under-represented.

The second fact is that the share of qualified female candidates did not increase after
1994. Table E6 (left panel) displays the real and simulated percentages of qualified
female candidates from 1986 to 1993, when we only consider the subjects taken into
account since 1994 (namely mathematics and physics). Overall, humanities helped
boosting the share of qualified female candidates. However, as illustrated by the low
number of admitted female candidates over this period, this was not enough to increase
the proportion of qualified female candidates up to their share in the initial pool of
candidates at the written exam.
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Table E6: Real and Simulated Number of Female Candidates, Admission Stage, 1987-
1993

Qualification Admission

Years Real Share Simulated Share Real Number Simulated Number

1986 7.8 7.1
1987 5.4 5.4 4 4
1988 9.1 7.0 3 3
1990 4.0 3.4 3 3
1991 4.8 4.1 3 1
1992 7.7 6.3 2 2
1993 6.3 7.9 0 0
1994 6.6 6.6
1995 5.4 8.5
1996 7.4 7.4
1997 4.3 4.3
1998 11.4 7.8
1999 5.8 5.8
2000 7.3 11.4

Source: Documentation sourced from the ENS archives.
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