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Gender imbalances in higher education

I There has been significant advances in female participation in
higher education.

I Although women are half of the population, they are a
minority in certain fields of study

I On average 35% of students enrolled in STEM are women.

I Further stages of the academic track: On average, 30% of
the world’s researchers are women.

I Disadvatageous for women: relevant explanation for the
gender wage gap.

2 / 31



Motivation Background Applications and attendance Academic performance Appendix

Affirmative action policies as a potential solution

I Affirmative action has been used in higher education to:

1. Provide better opportunities to groups treated unjustly in the
past (mainly in terms on race and caste)

2. Respond to institutional interest gaining the positive academic
and social benefits of a diverse student body

I The literature has mainly informed on (1), and it has focused
on race, and caste policies1

I We know very little about the effects of gender affirmative
action interventions.

1Race policies: Arcidiacono (2005), Long (2007), Epple et al. (2008), Howell
(2010), Francis and Tannuri-Pianto (2012a), Francis and Tannuri-Pianto (2012b)).
Caste affirmative action policies: Bertrand et al. (2010), Frisancho and Krishna
(2016), De Zwart (2000), Bagde et al. (2016). Gender imbalances: Lihamba et al.
(2006) and Onsongo (2009).
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What do we need to know?

I Effectiveness: Can gender affirmative action help reduce
gender imbalances in STEM? to what extent?

I Do affirmative action policies have a negative impact on
academic quality?

I When a policy works: are there further effects?
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This paper: first to evaluate gender affirmative action in
centralised admission systems

I In 2014, two universities in Chile implemented two distinct
gender affirmative action policies to increase the share of
women in their engineering schools. (While other 28 schools
in the same admission system did not)

I I evaluate them in terms of:
I Effectiveness in reversing discrimination. Attendance and

academic ability distribution of new students
I Effects of increasing the share of women on the academic

outcomes of all members of the student body. Effects on
peers: grades and drop-outs.
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Background
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Chilean University admission system: Centralised and rules
are clear and public

I Centralised: Students submit one application where they
rank their choices from most preferred to least preferred

I A choice is a Programme-university (E.g. : engineering at
The University of Chile or architecture at The Catholic
University)

I Admissions depend only on student application score

I Students are admitted to their most preferred degree for
which they achieved a sufficiently high score.
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University of Chile Policy (UCH)

Policy 1 (UCH): Increases cohort size

I Adds forty extra female-exclusive vacancies to their
engineering school (close to 4% of the total school offer).

I The universitiy assigns these slots to the 40 female applicants
with the highest scores that didn’t get a place through the
Chilean centralised university admission system. (Not a
quota policy)
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Catholic University policy (PUC)

Policy 2 (Catholic University)

I Changed the curriculum and created new majors with
specialities that combine engineering with disciplines of more
significant interest to women, such as biomedicine,
architecture or design

I Increased the number of female faculty members in the
engineering school
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Applications and attendance
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1. Applications and Attendance

I I look at regular admission (without considering the 40 extra
seats) and also total effect

I Why would we expect the UCH policy to have an effect on
regular admisssions?

I Policies might change women’s preferences:

I Preferences for being in environments with higher percentage
of women. Policy generates incentives to apply

I Changes in aspiration (Lloyd et al. (2008) for Texas 10%)
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Estimating equation: Differences in differences

I The treatments are heterogeneous as PUC and UCH
implemented different initiatives:
I Treatment 1: UCH
I Treatment 2: PUC
I Control: 28 Chilean engineering schools (part of the

centralised admission system)

I University fixed effects and time fixed effects

Yi ,t = β0 +γi + δt +β1TreatmentUCH,i ,t +β2TreatmentPUC ,i ,t + εi ,t

Where γi are university fixed effects and δt are time fixed effects
εi ,t is an error term.2 β1 and β2 are the causal effects of interest.

2As the university is the level of analysis, the sample is small (N=318).
Thus, I estimate errors and confidence intervals using case bootstrap.
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Results: Applications

I 10.4% more female
students applied to
engineering at UCH
as their first option

I 5,3% more female
students applied to
engineering at PUC
as their first option

Placebo test for applications: Placebo
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Results: Attendance

I 4.4% more women
enroled in UCH
through the regular
admission process

(+ direct 4% increase

from female-exclusive

seats)

I 7,2% increase at

PUC.

Placebo test for applications: Placebo
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Academic performance
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3. Further effects: How changes in gender composition
affect peers?

I Does improving gender diversity has any effects on peers?

I I use data from the University of Chile to determine the
effects of classroom gender composition on male and female
engineering students.

1. Grades on first year subjects

2. Grades on a collaborative engineering project

3. Drop-out rates
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Why do I focus on UCH?

I They implemented what can be considered a slightly more
controversial policy

I Excellent setting to study peer compositional effects at
University

I Usually very difficult as university student self-select into
courses which can bias the estimation3

3Oosterbeek and Van Ewijk (2014), and Shan (2022) study gender per effects for
economics undergraduate students in study groups
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Empirical setting

I No self- selection: First year students are exogenously
assigned to peer groups of about 100 students. Exogenous
variation on gender composition among groups.
I N=71 groups.
I Some variation on gender composition across classrooms.

s.d.=7.4%

I Data on relevant peers: Students in the same group share a
physical classroom and attend the lectures, seminars and
teaching activities together during the first term.

I I can estimate effects using a linear peer-effects model
(Manski, 1993)
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Compositional effects on academic outcomes: grades and
dropout

yijc = α + β1Xijc + γ1(ACAijc) + γ2
¯ACA−i ,jc + δPj ,c + εijct (1)

yijct is the academic outcome: final grade of a male/female student i in

classroom j , and cohort c. Xi is a vector of other characteristics of student i

()socioeconomic background and previous school (private, semi-private or

public)); Pj,c is the proportion of women in classroom j in cohort c; ACAijc is a

vector with admission test scores and high school grades; ¯ACA−i,jc is the

average application score of peers.

I I estimate this equation separatedly for men and women
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Results: Grades

I The increase in the share of women has no impact on
student’s academic achievement in core courses (Physics,
Calculus, Algebra, and Computer science). Coefficients

I Improves performance on the collaborative work project for
men and women (“Introduction to engineering course”).

Coefficients
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Drop out after end of first term

I I look at the probability of drop out after the end of first
term.

I Logistic regression, dependant variable is a dummy
“Drop-out”=1 if the student doesn’t enrol in the second term.

I Relevant to understand the reform implications for persistence.
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Drop out: Log-odds coefficients

I There is an
statistically
significant effect for
women but not for
men.

I Incrases in the share
of women reduces
women’s drop-out.

I What is the size of
the effect?
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Drop out: Predicted Probabilities (PP) for women
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Size of the effect of the reform:

I Women’s PP of drop out at 20% women is 3.8%
I PP at 28% women is 1.4% more than 60% less

Reform can help to increase the persistence of women in the
programme
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Sum up

I Take advantage of a “natural experiment” and use a
difference in difference approach to investigate the effects of
gender affirmative action.

I Attendance: Similar results for both policies - Succesful at
increasing percentage of women in engineering schools

I Increases in the percentage of women stemmed from a higher
number of interested well prepared female applicants
rather than from a lowering in the admission standards

I I provide evidence that by bringing more women to these
male-dominated fields, we can also reduce women drop-out
rates and, therefore, their persistence in STEM.
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Placebo test: Applications DD

Figure: Placebo test - Applications
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Placebo test: Enrolments DD

Figure: Placebo test - Enrolments

Back
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Estimated coefficients - Grades

Back
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Estimated coefficients - Grades in collaborative project

Back
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Differential trends analysis

I I examine differential trends in average application scores of
women and men before and after the policies

I I use data from 3 years before and 3 years after the policy and
estimate a linear equation with a gender dummy and a reform
dummy (Similar to DiD).

I I do this analysis for the two treated schools.
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Changes in ability distribution - Results

I No significant
changes in
incoming
student’s average
academic ability

I Changes in gender
composition did not
increase the ability
gender gap
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