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Abstract

This paper studies the impact of an university opening on incentives for human capital

accumulation of high school students in its neighborhood. The opening causes an exogenous

fall on the cost to attend university, through the decrease in distance, leading to an incentive

to increase effort — shown by the positive effect on students’ grades. I use an event study

approach with two-way fixed effects to retrieve a causal estimate, exploiting the variation

across groups of students that receive treatment at different times — mitigating the bias

created by the decision of governments on the location of new universities. Results show

an increase of 0.028 standard deviations in test grades, one year after the opening, and

are robust to a series of potential problems, including some of the usual concerns in event

study models.
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1 Introduction

In 2018, there were around 200 million higher education students in the world, up

from 89 million in 1998. In Latin America and the Caribbean, the number of students in

higher education programs has nearly doubled in the 2000s decade (World Bank, 2018).

Between 1998 and 2018, the enrollment rates in higher education increased from 17.3%

to 38.4% (World Bank, 2020). In terms of institutions, the number of colleges increased

from 9,103 in 2000 to 13,844 in 2013, when considering 12 countries from Latin America

(Marta Ferreyra et al., 2017). The case of Brazil is no different, the country went from 973

higher education institutions to 2537, in the period between 1998 and 2018. In face of this

scenario, it is important to understand how the availability of higher education affects

local incentives. In this study, I explore the difference in timing over the placement of

new universities across Brazil to investigate the immediate impact of a federal university

opening on high school students’ incentives and performance. I document the effect of

those openings on the academic proficiency of students in the neighborhood of the new

university.

A better understanding on the behavior of high school students’ according to

the availability of higher education can affect how public and private entities allocate

universities. It also emphasizes a different perspective on how educational outcomes varies

with the distribution of universities. The rationale is that when a municipality receives a

new higher education institution, there is an exogenous fall on the cost to attend college,

through the decrease in distance, leading to an incentive to increase effort — which

should be reflected in the grades used in the admission process. Based on a student-by-

municipality-by-year panel from 2004 to 2018, I use an event study strategy to overcome the

endogeneity created by the decision of the government on the placement of the institution.

Specifically, the focus is in the eight federal universities founded between 2009 and 2013

in four distinct years and five different states, presented in Figure 1. In a regression of

test grades on exposure to a new university, controlling for socioeconomic characteristics,

year and municipality fixed effects, and state-specific and controls trends, results show an

increase of 0.028 standard deviations in test grades, one year after the opening.
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The small magnitude of effects found may partially reflect the expectation that

not all students are affected in the same manner. Costs faced by students vary, and the

reduction caused by the decrease in distance might not have any relevant impact for

the group that is not in the margin between attending or not an university. Taking into

account the high estimated cost per student of U$9.2 thousand (Silva et al., 2018) and the

effect size, the comparison with other educational policies suggests the expansion of federal

institutions combines a low cost-effectiveness with hard scalability. However, since the

impact on incentives is an indirect consequence of the program, there is no clear answer

regarding the overall efficacy of the policy.

The literature has focused on the effects of the opening of universities in many

possible dimensions such as R&D (Lehnert et al., 2020); educational attainment (Currie

and Moretti, 2003); invention (Toivanen and Väänänen, 2016); migration (Groen, 2004);

participation rates and graduate outcomes (Frenette, 2009), but there are few attempts

to understand its impacts on high school students’ incentives. In addition, most previous

studies that focus on the establishment of new colleges assume that their placement is

random, which has been shown to overstate the effect of the opening (Andrews, 2020).

The Brazilian experience provides a good opportunity to test incentive implications

caused by the establishment of a public university. Because the expansion of federal

universities had the goal of reducing the geographical concentration of those in the country,

many municipalities around the new university had no other federal higher education

institution nearby. This allows a measurement of the effect of placing an university in a city

where the transportation costs are significant and the decrease in distance is relevant. In

addition, the centralization of the admission process, brought by the National Secondary

Education Examination (ENEM), facilitates the comparison across different states and

years, while also creating a nation-wide competitive environment, where effort is an

important input for entering a federal university.

I show that the main results are robust to a series of potential problems, including

some of the usual concerns in event study models. First, I show that there are no evidences

of pre-existent differential trends prior to the opening of the university in the municipality.

Second, I estimate a second model with the inclusion of interactions between the exposure

to new university and distance from it, allowing for the possibility of differential treatment
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effects depending on the corresponding distance. The inclusion of municipality and year

fixed effects in the model also addresses concerns regarding the unbalanced nature of the

sample. Finally, I test for changes in composition of ENEM participants induced by the

treatment and whether estimated impacts are due to chance.

The analysis developed in this paper is related to the literature on higher education

availability and effects on incentives. Similar applications exploring the idea of university

openings as an exogenous shock in costs were developed by Currie and Moretti (2003), using

data on the presence of colleges in the woman’s county in her 17th year as an instrumental

variable for educational attainment, and Bedard (2001), showing that increasing university

access, by expanding the university system may increase the high school dropout rate.

Card (1993) also explores the use of college proximity as an exogenous determinant of

schooling, showing that the implied instrumental variables estimates of the return to

schooling are 25-60% higher than other previous ordinary least squares estimates. The

relationship between distance and educational performance was studied by Burde and

Linden (2012), showing that enrollment rates of children fall by 16 percentage points per

mile and test scores fall by 0.19 standard deviations per mile, and Spiess and Wrohlich

(2010), that concludes the distance to the nearest university at the time of completing

secondary school significantly affects the decision to enroll in a university. Long (2008)

uses the average quality of colleges within a certain radius of the student as an instrument

for the quality of the college at which the student attends, exploring the idea that, since

there is a cost to the student of attending college far away from home, students are more

likely to attend nearby. Griffith and Rothstein (2009) examine how proximity of selective

schools affects the decision of whether to apply to a selective college.

Despite the wide range of potential impacts and broad coverage of the policy,

there’s still little evidence regarding the effects of the expansion of the federal universities

in the period, especially for country-wide effects. Aranha et al. (2012) presents an impact

analysis of the expansion in the selection process of the Federal University of Minas Gerais

(UFMG) from the perspective of racial inclusion, previous education and monthly family

income, with a similar work in the Federal University of Pernambuco (de Arruda, 2011).

Brüne (2015) analyzes the influences on local development of the cities that host new

campi of the Federal University of Paraná and Federal Technological University of Paraná.
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The rest of this paper is organized as follows: Section 2 discusses the Brazilian

education system, the admission process and the main higher education policies in the

period from 2003 to 2014; Section 3 presents a theoretical framework for analyzing the

relationship between the opening and students’ incentives; Section 4 provides a description

of the data; Section 5 explains the empirical strategy used to estimate the effects; Section

6 discusses the results of the paper; Section 7 assesses the robustness of estimated results;

and Section 8 presents concluding remarks.
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Municipalities with new Federal University in period

Figure 1 – Federal University Openings in period
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2 Institutional Background

The Brazilian education system consists of three main segments: fundamental

(primary and secondary), high school and college. Fundamental education is mandatory

for all citizens and lasts nine years, the high school takes three years, and college lasts

between four and five years for most majors. Both private and public institutions coexist

in those three cycles, with private institutions charging a fee, and the public system being

free of charges at all levels. Regarding the public higher education system, universities are

divided between the ones administered by the state government and the federal universities,

administered by the central government, with each state having at least one public federal

university.

Binelli et al. (2008) show that, in general, private high schools tend to perform

better in test scores than public institutions, with opposite results being seen in the higher

education system — public institutions have higher test scores, in average, than private

ones. This pattern summarizes the selection bias created by the general trend: parents who

are not financially constrained usually enroll their children in private schools to increase

their chances of entering a public university later on. As a consequence, admission to

public universities is highly competitive. Another relevant aspect of the higher education

system is the geographical distribution — most of the institutions are located in the South

and Southeast regions of the country.

An important element of universities’ admission process is the National Secondary

Education Examination (ENEM). ENEM was created in 1998 as a non-mandatory stan-

dardized national exam aiming to assess students’ proficiency in four different areas —

languages, codes and related technologies; human sciences and related technologies; natural

sciences and related technologies; and mathematics and its technologies — and is realized

annually by the National Institute of Educational Studies and Research (INEP). Its

objective is to evaluate students’ performance after the conclusion of secondary education

cycle, that ranges from 10th to 12th grade.

Although the participation is non-mandatory, the number of participants has
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increased significantly throughout the years, allowing the use of ENEM as an important

indicator for the educational system in Brazil. From 2001 to 2008, the take-up rate in the

whole country increased from 31.4% to 61.8% in public schools and from 25.21% to 72%

in private schools (Camargo et al., 2018).

ENEM’s importance as a selection criteria began in 2004 with the creation of the

Federal College Voucher Program (ProUni), which uses ENEM’s grades for selecting the

beneficiaries of the program. In 2009, the exam became widely adopted as a selection

criteria for university admissions, increasing its importance in the educational scenario.

Until then, it was used, mostly, as a complement to the exams administered by universities

for admissions. This major change follows the creation of the Unified Selection System

(Sisu) in the same year, an online platform developed by the Ministry of Education, aiming

to centralize the enrollment process for higher education institutions that adhered to

ENEM as a selection criteria.

Also in the scope of this reformulation, proficiency measures started using the item

response theory methodology — which allows for better comparisons of performance over

time — and the multiple-choice exam was partitioned. Until 2008, the exam was composed

of 63 interdisciplinary objective questions and an essay. After 2009, the test was subdivided

in four areas of knowledge, each comprising 45 objective questions, along with an essay.

The changes made in 2009 brought a positive effect on students’ incentives through

the broadening of potential universities to attend. Before this change, admission exams

were generally realized in the university’s municipality, which resulted in a significant cost

of transportation for non-residents, dissuading those students from applying and reducing

the range of possibilities (Vilela et al., 2017). The unification of the admission exams in

a national test, available in every state, reduces potential transportation costs, which is

likely to cause an increase in students’ efforts.

After 2014, the Higher Education Student Financing Fund (FIES) — a program

created in 1999, designed to fund expenses of low-income students in private higher

education institutions — also adopted a minimum ENEM grade as a requisite for its

candidates, another illustration of the increase in the exam’s relevance as a selection

criteria over the years.
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The empirical analysis of this paper is largely motivated by the expansion of federal

universities in Brazil, specifically from 2004 to 2012, driven by a set of public policies with

the objective of increasing the access to higher education in the country. The two main

policies related to this expansion in the period are Expansion I (Federal Universities Phase

I Expansion Program), contemplating the period from 2003 to 2007, and REUNI (Federal

Universities Restructuring and Expansion Plans Support Program), ranging from 2007 to

2012.

Expansion I was created in 2003, with the goal of expanding the federal higher

education to inland cities, aiming to increase the number of municipalities attended by

federal universities, and was replaced by REUNI in 2007. REUNI was a program instituted

by the Federal Decree 6,096 from 2007, in the scope of the Education’s Development

Plan, with the objective of creating conditions for the physical, academic and pedagogical

expansion of the federal higher education system. Figure 2 shows the evolution in the

number of universities in the country, detailing the composition of the sector, from 2004

to 2018. We can see that the number of State and Private institutions is roughly constant

over the years, and that the Federal universities experience a relevant growth, with an

increase of 28% throughout the period between 2004 and 2012. We also observe that the

federal institutions account for the majority of the public system in Brazil.

Figure 3 shows all municipalities with at least one federal university by establishment

year of the first federal university in municipality. An important aspect of the expansion

carried out by the Expansion I and REUNI is the intent to increase the coverage of the higher

education system across the country (Ministério da Educação, 2012). Despite the increase

in availability of federal universities outside the South and Southeast regions of Brazil, the

pattern of geographical concentration is still clear. However, through the establishment of

institutions in municipalities without prior federal universities, the expansion caused a

decrease on the average distance from a given municipality to a federal university, in the

observed period. Therefore, the opening of a federal university changed the scenario for

areas in the country that were not covered in terms of free higher education.
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3 Theoretical Framework

This paper is based on the vast theoretical and empirical literature surrounding

the relationship between the costs of education and students’ incentives. Starting from

the seminal work of Becker (1962), the predominant theoretical perspective regarding

decisions about schooling is centered around the costs and returns of additional years of

formal education, and my objective is to examine those decisions and costs in the context

of federal university openings in Brazil.

The human capital model proposed by Becker states that the individual should

invest in education if and only if the discounted returns exceed the costs. In this setting,

schooling increases productivity and, consequently, wages. Costs related to schooling are

divided in two separate components: indirect, composed by foregone earnings — the

difference between what could have been earned without attending school and what is

earned while in school — and direct costs, expenses as tuition, fees, books and supplies,

transportation and lodging.

From another theoretical perspective, based on Spence (1973), we can understand

the investment in education as a signal for potential employers in the labor market. Spence’s

signaling model states that schooling does not increase productivity — unlike the premise

of the human capital model — but it acts as a signal under uncertainty. Under this model,

we can interpret the costs with lodging and transportation as signaling costs and arrive in

similar conclusions to the ones predicted by the human capital model.

I consider a hybrid human capital/signaling model in which attending college

increases productivity and firms can identify students who graduate from university and

those who do not. This information signals to firms the expected productivity of each

worker.

The probability of entering an university φ is an increasing and concave function of

effort e. Exerting effort has a cost c for the individual, an increasing and convex function

of effort’s level.
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Firms offer a wage w if the worker graduates from university and w otherwise, such

that w > w. If the student chooses to attend college, a cost K — associated to factors such

as distance to university and tuition — is paid. Therefore, student i faces the following

problem:

max
ei

U = φ(ei) · (w−K) + [1− φ(ei)] · w− c(ei) = (3.1)

= w + φ(ei) · (w− w−K)− c(ei)

Hence, it is clear that the optimal level of effort depends on the relationship between

the wage premium (w − w) and the costs to attend university K, with the first-order

condition being:

φ′(e∗i ) · (w− w−K) = c′(e∗i ) (3.2)

This can be summarized in the following proposition: the opening of an university

reduces the costs associated with attending college, through the decrease in distance, which

creates an incentive to increment effort in order to increase the probability of entering an

university.
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4 Data

The empirical analysis is based on a student-by-municipality-by-year panel dataset

built from multiple publicly available sources, from 2004 to 2018. Those include data

provided by INEP and by the Brazilian Institute of Geography and Statistics (IBGE).

First, to determine federal university openings in each year, I use data from the

Higher Education Census from 2004 to 2017. The dataset is based on a questionnaire filled

by each higher education institution and data imported from the Ministry of Education

(MEC) with the goal of offering detailed information regarding course, alumni, faculty

and academic organization from those institutions. I can pin down when the university

was established by taking the set difference A(n) \ A(n − 1), where A(n) is the set of

federal universities in Higher Education Census in year n. Thus, I build a dataset with

information of municipalities that have received a federal university in the period between

2009 and 2017.

Eight federal universities were founded in this period, one in each municipality,

across the states of Bahia, Ceará, Pará, Paraná and Santa Catarina, and three different

regions — South, Northeast and North. Those universities opened in four distinct years

between 2009 and 2013.

For the next step, I use an official spatial dataset of Brazil from IBGE and made

available through the R package developed by the Institute for Applied Economic Research

(Pereira et al., 2019) to map out nearby municipalities using buffers of 10 and 25 kilometers

from the municipality where university was founded, those can be seen in Figure 4, by

college municipality.

I conduct the empirical analysis in all municipalities within the 25 kilometers

buffer (113 in total), taking into account the possibility of heterogeneous effects across

municipalities in different buffers. Since there is no overlap between buffers, I consider

that no municipality is affected by more than one university simultaneously.

Next, I use data from ENEM to measure students’ performance outcomes. ENEM
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datasets have information on students’ test scores — in multiple-choice questions and an

essay —, as well as information on student’s socioeconomic characteristics, such as age, race,

gender, and family income, among others. Table 1 presents the distribution of socioeconomic

variables considered in the study. The first column considers the eight municipalities where

a federal university was established, the second comprises all municipalities within the 25km

buffer, and the last considers the entire country. However, we have a lack of information

related to school-level variables due to the preponderance of missing values of those in

INEP’s database.

For the analysis, I select students from those municipalities that took the ENEM

between years of 2004 and 2018, excluding 2011 and 2012 due to incompatibility issues in

microdata available. Until the present date, data available from INEP for those two years

hasn’t been updated to match the format of other datasets, which leads to a discrepancy

in values and variables available. With that in mind, I choose to exclude those observations

from the study. In addition, students who were absent in one of the two days of examination

or received a zero grade in the essay were removed from the sample.

Regarding the measure of students’ performance, I select the multiple-choice grade

as the main outcome of interest for two reasons. First, it has homogeneous assessment

criteria and doesn’t involve a degree of subjectivity which may be present in essay grading.

Second, it covers a much broader spectrum of knowledge and allows for a wider sampling

of the content. Those factors, when combined with the discourage of guessing — enabled

by the item response theory methodology — guarantee that the multiple-choice is a more

reliable measure than the essay. Therefore, the dependent variable is defined as the average

grade of the different areas assessed by the exam.

By combining ENEM microdata at student-level with the Higher Education Census,

I build a database containing examination’s year and university opening year. Table 1 also

shows the distribution of students by year and nearest municipality where university was

opened. The comparison between those two dates will compose the treatment variable.
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Table 1 – Description of Variables

Variable University Municipalities Buffer Municipalities Whole Country

Number of Participants 415,856 918,026 35,416,135

Grade (0–100) Mean 48.1 47.8 49.4

S.d. (9.5) (9.1) (10.5)

Gender Male 166,127 (39.9%) 367,814 (40.1%) 14,214,109 (40.1%)

Female 249,729 (60.1%) 550,212 (59.9%) 21,202,026 (59.9%)

Race White 113,508 (27.3%) 229,816 (25.0%) 14,808,927 (41.8%)

Black 86,575 (20.8%) 184,338 (20.1%) 6,760,955 (19.1%)

Pardo 201,243 (48.4%) 470,523 (51.3%) 12,705,590 (35.9%)

Yellow 11,060 (2.7%) 24,979 (2.7%) 918,177 (2.6%)

Indigene 3,470 (0.8%) 8,370 (0.9%) 222,486 (0.6%)

Age Mean 22.5 21.9 21.8

S.d. (7.4) (7.1) (7.3)

Father’s schooling No schooling 35,119 (8.4%) 86,218 (9.4%) 2,414,896 (6.8%)

Elementary (years 1–5) 126,261 (30.4%) 301,526 (32.8%) 10,312,128 (29.1%)

Elementary (years 6–9) 74,651 (18.0%) 167,319 (18.2%) 6,279,337 (17.7%)

Incomplete high school 41,465 (10.0%) 88,597 (9.7%) 3,246,763 (9.2%)

High school 100,220 (24.1%) 206,634 (22.5%) 8,713,128 (24.6%)
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Incomplete higher education 2,226 (0.5%) 3,743 (0.4%) 317,724 (0.9%)

Higher education 20,903 (5.0%) 37,439 (4.1%) 2,477,463 (7.0%)

Postgraduate 15,011 (3.6%) 26,550 (2.9%) 1,654,696 (4.7%)

Mother’s schooling No schooling 23,951 (5.8%) 55,235 (6.0%) 1,770,565 (5.0%)

Elementary (years 1–5) 95,202 (22.9%) 231,541 (25.2%) 8,256,314 (23.3%)

Elementary (years 6–9) 69,511 (16.7%) 163,093 (17.8%) 6,098,725 (17.2%)

Incomplete high school 43,196 (10.4%) 96,850 (10.5%) 3,417,050 (9.6%)

High school 126,107 (30.3%) 257,551 (28.1%) 10,001,741 (28.2%)

Incomplete higher education 2,767 (0.7%) 4,780 (0.5%) 326,060 (0.9%)

Higher education 28,812 (6.9%) 56,465 (6.2%) 3,056,705 (8.6%)

Postgraduate 26,310 (6.3%) 52,511 (5.7%) 2,488,975 (7.0%)

Family income No income 8,185 (2.0%) 23,689 (2.6%) 738,154 (2.1%)

1 or less minimum wage 116,315 (28.0%) 313,131 (34.1%) 7,694,371 (21.7%)

1 to 3 minimum wage 201,524 (48.5%) 420,752 (45.8%) 16,260,568 (45.9%)

3 to 6 minimum wages 61,592 (14.8%) 113,717 (12.4%) 6,834,068 (19.3%)

6 to 9 minimum wages 16,645 (4.0%) 28,500 (3.1%) 2,078,794 (5.9%)

9 to 12 minimum wages 4,186 (1.0%) 6,747 (0.7%) 501,564 (1.4%)

12 to 15 minimum wages 1,861 (0.4%) 2,906 (0.3%) 237,141 (0.7%)

More than 15 minimum wages 5,548 (1.3%) 8,584 (0.9%) 1,071,475 (3.0%)

Marital status Single 359,035 (86.3%) 806,673 (87.9%) 31,244,154 (88.2%)

Married 51,654 (12.4%) 101,424 (11.0%) 3,677,841 (10.4%)

Divorced 4,492 (1.1%) 8,743 (1.0%) 442,760 (1.3%)
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Widowed 675 (0.2%) 1,186 (0.1%) 51,380 (0.1%)

Year 2004 5,551 (1.3%) 12,080 (1.3%) 692,964 (2.0%)

2005 13,707 (3.3%) 25,535 (2.8%) 1,487,482 (4.2%)

2006 18,183 (4.4%) 35,194 (3.8%) 1,759,111 (5.0%)

2007 16,786 (4.0%) 34,633 (3.8%) 1,916,164 (5.4%)

2008 17,525 (4.2%) 33,107 (3.6%) 1,919,779 (5.4%)

2009 16,145 (3.9%) 31,786 (3.5%) 1,587,942 (4.5%)

2010 28,686 (6.9%) 59,855 (6.5%) 2,528,526 (7.1%)

2013 47,989 (11.5%) 112,387 (12.2%) 3,678,047 (10.4%)

2014 54,018 (13.0%) 125,408 (13.7%) 4,208,882 (11.9%)

2015 56,038 (13.5%) 125,861 (13.7%) 4,445,594 (12.6%)

2016 58,646 (14.1%) 132,146 (14.4%) 4,572,828 (12.9%)

2017 41,584 (10.0%) 95,536 (10.4%) 3,525,050 (10.0%)

2018 40,998 (9.9%) 94,498 (10.3%) 3,093,766 (8.7%)

College municipality Marabá 57,910 (13.9%) 132,099 (14.4%) -

Santarém 96,882 (23.3%) 131,543 (14.3%) -

Juazeiro do Norte 67,711 (16.3%) 142,291 (15.5%) -

Redenção 8,776 (2.1%) 179,805 (19.6%) -

Barreiras 38,295 (9.2%) 66,623 (7.3%) -

Itabuna 66,146 (15.9%) 143,214 (15.6%) -

Foz do Iguaçu 50,301 (12.1%) 60,432 (6.6%) -

Chapecó 29,835 (7.2%) 62,019 (6.8%) -
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Municipalities within 10km buffer

Municipality

Barreiras

Chapecó

Foz Do Iguaçu

Itabuna

Juazeiro Do Norte

Marabá

Redenção

Santarém

Municipalities within 25km buffer

Figure 4 – Municipalities within each Buffer
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5 Empirical Strategy

Since we expect that governments do not randomly choose the location of uni-

versities, simple regressions between distance to university and test scores tend to be

biased. Because the placement of federal universities is expected to follow educational

outcomes and demand for higher education, the effect of the college opening is likely to be

overestimated.

To overcome this issue and estimate the causal impacts of new universities on

student outcomes, I use a strategy of event study with two-way fixed effects estimation and

follow the steps proposed by Borusyak and Jaravel (2017) for identification, exploiting the

variation across municipalities that receive a new federal university at different times, in a

setting similar to Garrouste and Zaiem (2020). Since it uses both the time and municipality

dimensions, it accounts for potential selection into the treatment and time trends. The

unit fixed effects control for the possibility that treated municipality have unobserved

characteristics correlated with federal university openings, which implies that openings do

not need to be exogenous events. In the same manner, the year fixed effects control for

general changes in grades across years, possibly caused by modifications in ENEM or in

admission systems.

The advantage of this method over a two-way fixed effects differences-in-differences

estimator is the possibility to capture a varying treatment effect over time. In the case of

the diff-in-diff strategy, this variation biases timing comparisons, resulting in the estimate

being a misleading summary of the average post-treatment effect (Goodman-Bacon, 2018).

In order to employ the event study method, I build the treatment variable as

following:

Treatmentm,s,k =

 1 t−Opening Yearm,s = k

0 otherwise
(5.1)

where t is the year in which the outcome is observed and Opening Yearm,s is the estab-

lishment year of the nearest federal university in municipality m and state s. Therefore,

Treatmentm,s,k denotes the number of periods relative to the event, defining one dummy

variable for each year before/after the university opening. Note that I only consider the
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opening of a federal university.

Table 2 presents the distribution of the treatment variable. As expected, there is a

growing number of participants because the variable is positively correlated with the year,

which is consistent with the greater importance attributed to the ENEM after 2009.

Table 2 – Treatment Variable

Variable University Municipalities Buffer Municipalities
Years before/after college opening τ − 9 1,263 (0.3%) 2,506 (0.3%)

τ − 8 5,908 (1.4%) 11,579 (1.3%)
τ − 7 8,088 (1.9%) 15,796 (1.7%)
τ − 6 8,330 (2.0%) 18,891 (2.1%)
τ − 5 11,635 (2.8%) 26,053 (2.8%)
τ − 4 14,640 (3.5%) 30,112 (3.3%)
τ − 3 17,642 (4.2%) 35,438 (3.9%)
τ − 2 17,906 (4.3%) 33,517 (3.7%)
τ − 1 8,386 (2.0%) 15,412 (1.7%)
τ 16,708 (4.0%) 39,755 (4.3%)
τ + 1 42,514 (10.2%) 81,191 (8.8%)
τ + 2 30,325 (7.3%) 64,520 (7.0%)
τ + 3 32,611 (7.8%) 91,849 (10.0%)
τ + 4 50,416 (12.1%) 120,032 (13.1%)
τ + 5 46,726 (11.2%) 108,599 (11.8%)
τ + 6 42,572 (10.2%) 98,991 (10.8%)
τ + 7 25,316 (6.1%) 54,308 (5.9%)
τ + 8 17,880 (4.3%) 44,513 (4.8%)
τ + 9 16,990 (4.1%) 24,964 (2.7%)

If I choose to include binary variables for all periods in this setting — known as the

fully dynamic specification — the model suffers from a fundamental under-identification

problem. We cannot identify the dynamic causal effects, because the passing of absolute

time cannot be distinguished from relative time k when there is no control group, and in

presence of municipality and year fixed effects.

Therefore, I need to impose additional restrictions to the model in order to estimate

treatment effects. One of the approaches developed by the authors suggests the restriction

of pre-trends, which is justified when the event is unpredictable conditional on unit

characteristics.



Chapter 5. Empirical Strategy 29

The assumption of unpredictability means the outcome cannot be affected based

on anticipation of the event, thereby, there can be no pre-trends. I consider that students

may anticipate the effects of the new university opening, as the public announcement

is generally made 1 to 2 years before the actual foundation. Accordingly, I take into

account those effects by including two leads of the treatment, representing the horizon of

anticipation.

Hence, identification assumption is the absence of pre-trends for k < (τ − 2), and

I proceed to test this supposition by dropping two terms k1, k2 < (τ − 2) from the fully

dynamic regression, which is the minimum number of restrictions needed in order to identify

the possibility of pre-trends. I choose k1 = (τ − 3) and k2 = (τ − 9), selecting omitted

categories far apart to reduce standard errors for individual coefficients, as suggested by

the authors. All regressions report standard errors clustered by Municipality to account

for clustered assignment (Abadie et al., 2017).

Before the analysis of pre-trends, I need to define the unit characteristics to be

included in the preferred specification, for which the event is unpredictable conditional on.

Thus, the regression is defined as following:

Gradei,m,s,t = α +
τ−4∑

k=τ−8
βk Treatmentm,s,k +

τ+9∑
k=τ−2

βk Treatmentm,s,k+

+ φt + δm + (θs × t)+

+ µ0 ·Grade−i,m,s,t + µ1 · (Gradem,s,t × t)+

+ γ0 ·Xi,m,s,t + γ1 · (X ′i,m,s,t ×Distancem,s) + εi,m,s,t

(5.2)

In equation 5.2, Gradei,m,s,t is the outcome of interest for student i in municipality

m, state s and year t, Treatmentm,s,k denotes the treatment variables for each number of

years before/after the nearest university opening of municipality m, state s, in relative

time k. φt and δm refer to year and municipality-specific fixed effects, respectively, and

(θs × t) represents the state-specific trends.

I include the variable Grade−i,m,s,t that represents the average grade of the munici-

pality m, state s in year t without student i, to account for peer-effects, and (Gradem,s,t× t)

to allow for different trends over time between municipalities with distinct average grades.

The Xi,m,s,t corresponds to a vector of student-level controls — such as parents’
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schooling, family income, race, gender — and (X ′i,m,s,t ×Distancem,s) represents a subset

of those controls interacted with the distance of municipality m in state s from the nearest

federal university opening. εi,m,s,t indicates the random term errors and α, γ0 , γ1, µ0 and

µ1 are regression coefficients to be estimated.

The βk coefficients in this equation are used only to evaluate pre-trends, as they

do not measure the effects of treatment efficiently. Due to the fact that students could

anticipate the university opening after the public announcement, we should expect statis-

tically significant impacts only for k ≥ (τ − 2). The presence of any pre-trend indicates a

source of endogeneity, invalidating the identification hypothesis.

Figure 5 plots the coefficients of pre-trends for regression 5.2. Results suggest

the absence of pre-trends in preferred specification, with all coefficients not statistically

different from zero using a 5% significance level.

Now that we have confidence in the assumption regarding pre-trends, I set βk =

0, ∀k < (τ − 2) and estimate regressions using the semi-dynamic specification, as presented

below:

Gradei,m,s,t = α +
k=τ+9∑
k=τ−2

βk Treatmentm,s,k + φt + δm + (θs × t)+

+ µ0 ·Grade−i,m,s,t + µ1 · (Gradem,s,t × t)+

+ γ0 ·Xi,m,s,t + γ1 · (X ′i,m,s,t ×Distancem,s) + εi,m,s,t

(5.3)

For this regression, the binary variable indicating the time k in which the nearest

federal university opened for municipality m is denoted by Treatmentm,s,k, with dummies

ranging from (τ − 2) to (τ + 9), which allows the analysis of whether the treatment effect

changes over time. Now, the βk coefficients measure the effect of treatment on student

performance and can be interpreted as the cumulative impact of a new federal university

at relative time k, compared to a baseline (τ − 3) in which the effect from university is

absent.



C
hapter

5.
Em

piricalStrategy
31

●

●

●

●
●

−0.06

−0.03

0.00

0.03

0.06

τ − 8 τ − 7 τ − 6 τ − 5 τ − 4
Years before the opening

E
st

im
at

ed
 Im

pa
ct

 in
 s

.d
.

Pre−trends coefficients

The graph plots the pre−trends coefficients from the preferred specification. The error bars represent the 95% confidence interval.

Figure 5 – Pre-trends Coefficients for Regression on the Effect of University Opening on Grades
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6 Results

Table 3 presents the results for the main regressions, from equation 5.3, using the

standardized grade of the multiple-choice test as dependent variable and treatment dummy

variables as the independent variables. Therefore, each row presents the cumulative effect

on the standardized test scores of a new federal university, compared to the baseline (τ−3).

The regressions include two-way fixed effects and accounts for the following controls:

gender, race, age, parents’ schooling, family income, marital status, and average grade

of the municipality without student i. It also includes state-specific and control trends

to allow for different trends in test grades over time between municipalities in distinct

states or other characteristics. All municipalities within the 25km buffer from the new

university are considered. The columns show different regression specifications, and all

standard errors are clustered by municipality.

The first column presents the estimated coefficients with the inclusion of fixed

effects only, showing large and significant effects throughout the initial periods, with

similar magnitudes, but non-significant effects for the years following the opening. The

inclusion of socioeconomic and educational variables controls for individual students’

characteristics, resulting in smaller and non-significant estimates. Significant results with

similar magnitudes are found after the addition of state-specific and control trends, with

Figure 6 plotting the treatment effects from this specification. The federal university causes

an increase of 0.028 standard deviations on test grades, starting one year after the opening,

remaining in a similar level throughout the four subsequent years, with its highest value,

in the last observed period, of 0.038. Most of the estimates are statistically different from

zero and are not statistically different from each other.

The results suggest that individuals are constrained by the local availability of

higher education, and that high school students are willing to exert more effort, in order

to increase the probability of entering the university, when this constraint is alleviated and

costs of schooling are lower. Therefore, the entrance of a federal university changes the

scenario for areas in the country that were not covered in terms of free higher education,

affecting not only students who attend the new college, but also the human capital
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accumulation of high school students in its neighborhood.

Table 3 – OLS Results for the Effect of University Opening on Grades

Dependent variable
Standardized Grade

(1) (2) (3)
τ − 2 0.092∗∗ 0.010 0.013∗

(0.038) (0.007) (0.007)

τ − 1 0.130∗∗∗ 0.003 0.009
(0.046) (0.011) (0.009)

τ 0.102∗∗ 0.008 0.014
(0.044) (0.012) (0.010)

τ + 1 0.088 0.023∗ 0.028∗∗

(0.054) (0.013) (0.011)

τ + 2 0.094 0.025∗ 0.030∗∗

(0.071) (0.015) (0.012)

τ + 3 0.115 0.021 0.028∗∗

(0.094) (0.015) (0.014)

τ + 4 0.103 0.021 0.029∗

(0.117) (0.017) (0.015)

τ + 5 0.106 0.030 0.038∗∗

(0.140) (0.018) (0.017)

Year and Municipality fixed effects? Yes Yes Yes
Socioeconomic and educational controls? No Yes Yes
State-specific and control trends? No No Yes
Number of Municipalities 113 113 113
Observations 918,026 918,026 918,026
Adjusted R2 0.248 0.412 0.412

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
Standard errors clustered at Municipality level in parentheses. Socioeconomic and educational

controls = Sex, Age, Race, Family Income, Marital status, Average grade of the municipality without
student i, Parents’ schooling
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Effect of university opening on grades

The graph plots the Treatment effects coefficients from the preferred specification. The error bars represent the 95% confidence interval.

Figure 6 – Treatment Coefficients for Regression on the Effect of University Opening on Grades
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I turn to other policies in education for a better understanding of the magnitudes

of results, using findings of recent meta-analyses. Following the framework presented by

Kraft (2018) for causal studies evaluating effects on student achievement among upper

elementary, middle and high school students, I use those effect-sizes benchmarks: less than

0.05 is Small, 0.05 to less than 0.20 is Medium, and 0.20 or greater is Large. For a more

direct comparison in a closer context, Camargo et al. (2018) find that the public disclosure

of school’s average ENEM score causes an increase of test scores in 0.2 to 0.7 standard

deviations for private institutions.

Aiming for a cost-effectiveness analysis of the REUNI expansion and its effect on

students’ achievement, I resort to the cost estimated by Silva et al. (2018) of approximately

U$9.2 thousand (R$36.6 thousand) per student. I consider this a conservative estimate

because it includes not only new universities but also expansions in existing institutions,

which is expected to have lower costs when compared to university openings. We can

combine this amount with the per-pupil cost benchmarks schema proposed by Kraft (2018),

in which less than U$500 is Low, U$500 to under U$4,000 is Moderate, and U$4,000 or

greater is High.

Those comparisons suggest the opening of federal institutions combines a low

effectiveness with a high cost per student, along with a significantly hard scalability.

However, a key aspect of the federal universities’ expansion is that the increase in efforts,

and consequently, grades is an indirect effect of the program — its main goal is to broaden

the coverage and supply of public higher education. Therefore, although it is not a sensible

approach for boosting student achievement, it could be a suitable policy for other purposes.

In contrast with previous works (Lehnert et al., 2020; Currie and Moretti, 2003;

Toivanen and Väänänen, 2016; Groen, 2004; Frenette, 2009), those results represent a

causal estimate of the establishment of the federal university, not relying on the assumption

that their placement is random. Beyond that, the present analysis focuses on a short-term

evaluation regarding the opening of a new university, considering the dimension of high

school students’ incentives — measured by their performance.
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7 Robustness

Treatment Heterogeneity

For robustness purposes, I estimate a second model, similar to 5.3 with the inclusion

of interactions between the treatment variable and distance from the new federal university.

The idea is to allow for the possibility of differential treatment effects depending on the

corresponding distance.

Again, I test the hypothesis on absence of pre-trends. In this specification, we need

to have the treatment unpredictable conditional on previous control variables, and also on

the interaction between treatment and distance. Therefore, I estimate the regression:

Gradei,m,s,t = α +
τ−4∑

k=τ−8
βk Treatmentm,s,k +

τ+9∑
k=τ−2

βk Treatmentm,s,k+

+
τ−4∑

k=τ−8
ρk · (Treatmentm,s,k ×Distancem,s)+

+
τ+9∑

k=τ−2
ρk · (Treatmentm,s,k ×Distancem,s)+

+ φt + δm + (θs × t)+

+ µ0 ·Grade−i,m,s,t + µ1 · (Gradem,s,t × t)+

+ γ0 ·Xi,m,s,t + γ1 · (X ′i,m,s,t ×Distancem,s) + εi,m,s,t

(7.1)

Figure 7 plots the coefficients of pre-trends for equation 7.1. We can conclude there

is no reason to reject the hypothesis of no pre-trends and estimate the semi-dynamic

specification, excluding pre-trends and their respective interactions.

Gradei,m,s,t = α +
τ+9∑

k=τ−2
βk Treatmentm,s,k+

+
τ+9∑

k=τ−2
ρk · (Treatmentm,s,k ×Distancem,s)+

+ φt + δm + (θs × t)+

+ µ0 ·Grade−i,m,s,t + µ1 · (Gradem,s,t × t)+

+ γ0 ·Xi,m,s,t + γ1 · (X ′i,m,s,t ×Distancem,s) + εi,m,s,t

(7.2)
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The graph plots the pre−trends coefficients from the buffer specification. The error bars represent the 95% confidence interval.

Figure 7 – Pre-trends Coefficients for Regression on the Effect of University Opening on Grades – Buffer
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For regression 7.2, the βk coefficients are interpreted as the cumulative impact of

a new federal university at relative time k, compared to a baseline (τ − 3) in which the

effect from university is absent, for the municipality where the university was opened. The

parameters ρk represent the differential cumulative impact of this university at relative

time k for each 1 km away from the municipality where the university was founded. For

instance, at a municipality contained in the 10 kilometers buffer, treatment effect at k will

be given by the sum βk + (10 · ρk).

I address the results for the buffer regressions, from equation 7.2, in Table 4, using

the standardized grade of the multiple-choice test as dependent variable and treatment

dummy variables and their interactions with distance as the independent variables. There-

fore, the first eight rows present the cumulative effect on the standardized test scores of

a new federal university, compared to the baseline (τ − 3), for a municipality where the

university was established. The last eight rows show the differential cumulative impact

of this university at a given period for each 1 km away from the municipality where the

university was founded.

The first column presents the estimated coefficients with the inclusion of fixed effects

only, showing non-significant effects throughout all periods, and evidences of heterogeneous

effects across distance in specific periods. The inclusion of socioeconomic and educational

variables controls for individual students’ characteristics, resulting in smaller standard

errors and significant estimates across all years after the opening, with no signs of impact

coming from the interaction between treatment and distance. Similar results are found after

the addition of state-specific and control trends, with Figure 8 plotting the treatment effects

from this specification. The estimates indicate a significant effect of the college opening

after the period τ , which remains over all following periods with an average increase of

0.038 standard deviation in test grades. There are evidences of heterogeneous effects in the

opening year of the university with a negative coefficient indicating municipalities distant

from the new federal university have a lower impact on test grades for the period t, with

each 1km reducing the treatment effect in 0.002 standard deviations, which is consistent

with previous findings. Comparing to the estimated effect in the period, we conclude the

opening has no overall effect for municipalities located in the 10 km and 25 km buffers for

period τ .
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Table 4 – OLS Results for the Effect of University Opening on Grades – Buffer

Dependent variable
Standardized Grade

(1) (2) (3)
τ − 2 0.038 0.010 0.013

(0.052) (0.009) (0.012)

τ − 1 0.100 0.009 0.017
(0.069) (0.015) (0.011)

τ 0.058 0.023∗ 0.031∗∗∗

(0.055) (0.013) (0.011)

τ + 1 0.052 0.027∗∗ 0.034∗∗∗

(0.067) (0.012) (0.011)

τ + 2 0.040 0.028∗∗ 0.036∗∗∗

(0.085) (0.013) (0.012)

τ + 3 0.066 0.028∗∗ 0.040∗∗∗

(0.109) (0.013) (0.014)

τ + 4 0.057 0.029∗∗ 0.041∗∗

(0.138) (0.014) (0.017)

τ + 5 0.057 0.033∗∗ 0.046∗∗

(0.162) (0.015) (0.021)

(τ − 2) x buffer distance 0.007∗∗ −0.0001 −0.0002
(0.004) (0.001) (0.001)

(τ − 1) x buffer distance 0.004 −0.001 −0.001∗

(0.004) (0.001) (0.001)

τ x buffer distance 0.005∗∗ −0.001 −0.002∗∗

(0.002) (0.001) (0.001)

(τ + 1) x buffer distance 0.004 −0.001 −0.001
(0.003) (0.001) (0.001)

(τ + 2) x buffer distance 0.006∗ −0.0002 −0.001
(0.003) (0.001) (0.001)

(τ + 3) x buffer distance 0.004 −0.0002 −0.001
(0.003) (0.001) (0.001)

(τ + 4) x buffer distance 0.004 −0.0003 −0.001
(0.003) (0.001) (0.001)

(τ + 5) x buffer distance 0.004 0.0003 −0.001
(0.003) (0.001) (0.001)

Year and Municipality fixed effects? Yes Yes Yes
Socioeconomic and educational controls? No Yes Yes
State-specific and control trends? No No Yes
Number of Municipalities 113 113 113
Observations 918,026 918,026 918,026
Adjusted R2 0.248 0.412 0.413

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
Standard errors clustered at Municipality level in parentheses. Socioeconomic and educational

controls = Sex, Age, Race, Family Income, Marital status, Average grade of the municipality without
student i, Parents’ schooling
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Effect of university opening on grades (Buffer regression)

The graph plots the Treatment effects coefficients from the buffer specification. The error bars represent the 95% confidence interval.

Figure 8 – Treatment Coefficients for Regression on the Effect of University Opening on Grades – Buffer
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Comparing both the main and buffer settings, we observe similar results, indicating

there is little evidence for heterogeneous effects in periods other than τ , which shows

the model is robust for those specifications and the results are consistent with previous

expectations.

Threats to Validity and Placebo Test

In order to check the robustness of results to other changes in model specification,

I assess the possibility of anticipation regarding university openings and the prospect of

estimated effects being due to chance.

A potential threat to the model comes from the possibility of changes in the

composition of participants, induced by the announcement of the university opening, just

before treatment — which could indicate an anticipation of the events by a determined

group of students, meaning the assumption of unpredictability would not hold. In this

case, there would be a discontinuity in allocations and it would not be possible to separate

the treatment effect from the modification in treated population. If those students have

unobserved characteristics correlated to higher grades, the results would be overestimated.

As a test, I compare the composition of participants across treatment periods, presented

in Table 5, with respect to observable characteristics. The results indicate there is no

discontinuity or significant changes in the composition, which increases the confidence

regarding the estimated impacts of the university openings on grades.
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Table 5 – OLS Results for the Effect of University Opening on Social Composition of Participants

Dependent variable
Male White Age Father completed high school Mother completed high school Family Income > 6 minimum wages
(1) (2) (3) (4) (5) (6)

τ − 2 −0.003 0.008 0.002 0.001 0.0003 0.010
(0.004) (0.007) (0.154) (0.007) (0.008) (0.006)

τ − 1 0.006 −0.005 −0.180 0.009 0.008 0.008
(0.005) (0.006) (0.287) (0.012) (0.012) (0.007)

τ 0.006 0.003 0.342 0.010 0.003 0.015
(0.005) (0.009) (0.296) (0.014) (0.015) (0.010)

τ + 1 0.008 0.002 0.510 −0.004 −0.023 0.013
(0.006) (0.014) (0.442) (0.016) (0.018) (0.015)

τ + 2 0.006 0.007 0.124 0.001 −0.024 0.017
(0.007) (0.015) (0.560) (0.019) (0.022) (0.020)

τ + 3 0.007 0.005 0.028 0.011 −0.011 0.025
(0.008) (0.016) (0.626) (0.022) (0.027) (0.024)

τ + 4 0.005 −0.002 0.162 0.009 −0.021 0.022
(0.009) (0.018) (0.701) (0.027) (0.033) (0.029)

τ + 5 −0.003 −0.002 0.258 0.007 −0.030 0.017
(0.010) (0.021) (0.786) (0.031) (0.038) (0.035)

Intercept 0.328∗∗∗ 0.250∗∗∗ 18.238∗∗∗ 0.209∗∗∗ 0.362∗∗∗ 0.134∗∗∗

(0.006) (0.010) (0.269) (0.012) (0.014) (0.023)

Year and Municipality fixed effects? Yes Yes Yes Yes Yes Yes
Number of Municipalities 113 113 113 113 113 113
Observations 918,026 918,026 918,026 918,026 918,026 918,026
Adjusted R2 0.005 0.194 0.048 0.034 0.030 0.039

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
Standard errors clustered at Municipality level in parentheses.
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Another question related to robustness, addressed by the model, is the unbalanced

nature of the sample — not all units appear for the same number of periods before and

after the initial treatment. In this setting, a problem could arise if we have evidences of a

correlation between the time of treatment and the unit fixed effects. Because the sample is

unbalanced, they would spend a bigger share of the sample under treated status, causing

the estimated coefficients on the treatment variables to partly reflect a selection bias. As

showed by Borusyak and Jaravel (2017), the introduction of municipality fixed effects

should address the changing composition of the sample, allowing for a unbiased estimate,

even though we expect early-treated municipalities to have distinct characteristics.

In order to test whether the estimated effects are due to chance, I run placebo

regressions using municipalities between the 25km buffer and the 50km buffer. The

expectation is that those municipalities have some similar characteristics to the treated

ones, due to its closeness, but the distance to university suggests that the opening should

have little or no effect in those cities. I use the same event study regressions from equation

5.3 in this subset to confirm that there are no impacts of the event, with pre-trends

presented in Figure 9, and results presented in Table 6 and Figure 10. Since there are

no significant effects on grades of the university openings in those municipalities after

the inclusion of two-way fixed effects, controls and trends, I assume the effects found are

genuine.
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The graph plots the pre−trends coefficients from the placebo specification. The error bars represent the 95% confidence interval.

Figure 9 – Pre-trends Coefficients for Regression on the Effect of University Opening on Grades – Placebo
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Table 6 – OLS Results for the Effect of University Opening on Grades – Placebo

Dependent variable
Standardized Grade

(1) (2) (3)
τ − 2 0.109∗∗ −0.017 −0.012

(0.043) (0.012) (0.011)

τ − 1 0.050 0.007 0.016
(0.056) (0.013) (0.013)

τ −0.086∗∗ −0.019 −0.008
(0.038) (0.015) (0.013)

τ + 1 −0.180∗∗∗ −0.025 −0.011
(0.058) (0.019) (0.016)

τ + 2 −0.261∗∗∗ −0.020 −0.003
(0.076) (0.024) (0.020)

τ + 3 −0.342∗∗∗ −0.028 −0.007
(0.087) (0.027) (0.022)

τ + 4 −0.442∗∗∗ −0.024 0.001
(0.110) (0.032) (0.028)

τ + 5 −0.524∗∗∗ −0.025 0.007
(0.128) (0.036) (0.032)

Year and Municipality fixed effects? Yes Yes Yes
Socioeconomic and educational controls? No Yes Yes
State-specific and control trends? No No Yes
Number of Municipalities 65 65 65
Observations 254,877 254,877 254,877
Adjusted R2 0.277 0.416 0.416

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
Standard errors clustered at Municipality level in parentheses. Socioeconomic and educational

controls = Sex, Age, Race, Family Income, Marital status, Average grade of the municipality without
student i, Parents’ schooling
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Effect of university opening on grades (Placebo regression)

The graph plots the Treatment effects coefficients from the placebo specification (Table 3, Column 4). The error bars represent the 95% confidence interval.

Figure 10 – Treatment Coefficients for Regression on the Effect of University Opening on Grades – Placebo
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8 Conclusion

In this study, I explore the difference in timing over the placement of new universities

across Brazil to investigate the immediate impact of the opening of a federal university on

students’ incentives and performance. The rationale is that when a municipality receives a

new higher education institution, there is an exogenous fall on the cost to attend university,

through the decrease in distance, leading to an incentive to increase effort — which should

be reflected in the grades used in admission process. I use an event study approach with

two-way fixed effects to retrieve a causal estimate, exploiting the variation across groups

of students that receive treatment at different times — mitigating the bias created by the

decision of governments on the location of new universities.

Results show an increase of 0.028 standard deviations in test grades, one year after

the opening — small but significant effects of the university openings for, at least, 5 years

after the establishment. Estimates are robust to differential treatment effects over time

and over distance to university, and unbalanced samples. I interpret those findings as

a response of students to the reduction in distance-related costs, which is reflected in

incentives to increase effort and preparation time for the admission exam. The magnitude

of effects can, at least partially, be explained by the unfocused aspect of the intervention

— since we expect only the subset of students in the margin between attending or not a

federal university to be affected, the average impact is small.

Findings suggest that individuals are constrained by the local availability of higher

education, and that high school students are willing to exert more effort, in order to increase

the probability of entering the university, when this constraint is alleviated and costs of

schooling are lower. Therefore, the entrance of a federal university changes the scenario

for areas in the country that were not covered in terms of free higher education, affecting

not only students who attend the new college, but also the human capital accumulation of

high school students in its neighborhood.
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