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Abstract 

This paper investigates how the adoption of affirmative action for college admission affected the enrollment of 

students from disadvantaged backgrounds in Brazil.  We explore the time heterogeneity of policy adoption by 

universities to identify the policy impacts while accounting for contemporaneous confounding effects.  Our study 

shows that the adoption of affirmative action increased the enrollment of students from groups explicitly targeted by 

each policy, particularly public high-school students and Blacks.1   We also demonstrate that these effects were 

concentrated within more competitive and more prestigious academic programs.  Lastly, we find that universities 

that adopted affirmative action policies with explicit racial criteria experienced an increase in the enrollment of 

Black students whereas universities that adopted race-neutral policies had no significant changes in the racial 

profile of their students. These results indicate that affirmative action policies were successful in improving access 

to higher education for targeted groups. However, we also identify important limitations of these policies. 
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Arends-Kuenning) 
1 The standard racial/skin-color categories used by the Brazilian Statistical Agency (IBGE) include: Branco (light-skinned), 

Preto (black-skinned), Amarelo (yellow – mainly referring to Chinese and Japanese origin), Pardo (brown-skinned or mixed) and 
Indígena (Indigenous).  The Portuguese term “Pardo” is especially ambiguous (Cicalò, 2008), and any direct translation to 
English may be misleading.  Therefore, we use the original Portuguese terms to refer to the standard racial categories used in 
Brazil.  However, Brazilian affirmative action policies with a racial component were mostly defined to target the combined 
group of Pretos and Pardos, without any differentiation between those groups.  Therefore, in this paper, we use the English 
word “Black” to refer to the combined group of Pretos and Pardos.  We note that the word negro is sometimes used in Brazil to 
refer to that same combined group, however, this is not a consistent definition, especially in terms of racial identity as not all 
pardos may consider themselves as negros (Francis & Tannuri-Pianto, 2012).  Therefore, our definition of the term “Black” 
should not be considered a direct translation of the Portuguese term Negro. 
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Highlights 

 

• Affirmative action led to more disadvantaged students enrolling in Brazilian universities 

 

 

• Policy effects were concentrated within the most competitive programs 

 

 

• Race-neutral policies did not increase the enrollment of Black students  
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1.    Introduction 

Affirmative action policy (AAP)2 for college admission is a common practice worldwide; its purpose is to 

mitigate discrimination by providing access to educational opportunities that otherwise would not be 

available to individuals from disadvantaged groups.  This study examines the effectiveness of these 

policies in one of the most unequal countries in the world, Brazil.3 Intergenerational inequality persists in 

Brazil in large part because of educational opportunity gaps among individuals of different 

socioeconomic strata  (Barros, Foguel, & Ulyssea, 2006; Ferreira & Veloso, 2006). 4 

Brazilian universities started experimenting with AAPs in the early 2000s, and within less than a 

decade, most public universities5 had adopted some type of AAP for selecting their students.  However, 

determining the effectiveness of AAPs in changing the profiles of enrolled students is confounded by 

economic conditions and structural changes that also impacted the application and selection of university 

students.6  To identify the policy effects, we explore the heterogeneity of AAP adoption by different 

institutions between 2004 and 2012, a period when Brazilian public universities could determine their 

own admission policies.  We analyze a rich dataset with socioeconomic information from a large sample 

of freshmen students from all Brazilian federal universities during the period.  Using a difference-in-

differences estimation strategy, we compare changes in the average demographic and socioeconomic 

                                                 
2 List of main abbreviations and acronyms used in the paper:  AAP: affirmative action policy; PHSS: public high-school student 

(all years of secondary education in public schools); LLEA: low-level of educational attainment (below secondary); ENADE: 
National Exam of Student Achievement. 

3  Brazil is the 10th most unequal country in the world with a Gini coefficient of 52.8 (World Bank, 2017). 
4 In Brazil, individuals with a college degree earn on average 3.4 times more than those who only graduated from high school.  

This is the highest differential among all OECD and partner countries (OECD, 2016). The effects of college attendance on labor 
market outcomes are even higher for AAP beneficiaries (Francis & Tannuri-Pianto, 2018).  

5 Brazilian higher education institutions can be divided into two main categories, public and private.  Public universities are 
most commonly tuition free, and in 2004 they accounted for 28% of Brazilian students enrolled in tertiary education.  Public 
universities are further separated into three groups: federal, state and municipal institutions, respectively accounting for 48.8%, 
40.0% and 11.2% of student enrolled in public institutions (INEP, 2005). 

6 We highlight two of these structural changes: 1) the total number of undergraduate positions in Brazil increased from 3.03 
million in 2001 to 5.45 million in 2010.  This growth was mostly due to a large expansion of private universities, which were 
boosted by a set of federal programs aimed to help lower income students to finance their college tuition expenses (Corbucci, 
Kubota, & Meira, 2016). 2) Brazil was experiencing a positive economic cycle, with extensive impacts on income distribution 
and employment.  Between 2003 and 2014, the real income level of the Brazilian poorest 40% rose 7.1% on average per year 
(World Bank, 2017). 
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characteristics of students enrolled in programs7 from universities that introduced AAP with changes 

observed in programs from universities that did not adopt those policies.  By having a control group, our 

estimates account for unobserved shocks that were concurrent to the adoption of AAP and that may have 

affected the selection of all students in Brazilian higher education.  We show that, before policy adoption, 

the trends in the shares of students from disadvantaged groups were parallel across treated and control 

university programs, thus validating our identification strategy.  We also show that the adoption of AAP 

by treated universities was not associated with other university-specific policies that could also affect the 

access of disadvantaged students such as a concomitant increase in the number of undergraduate 

positions. 

Our results indicate that in the programs where AAP was adopted, there was a significant increase 

in the enrollment of students from targeted disadvantaged groups, i.e., public high school students (PHSS) 

and Blacks.  We also observe a significant increase in the enrollment of students with disadvantaged 

characteristics not explicitly targeted by the policies. Specifically, we see an increase in the share of 

students with low levels of educational attainment (LLEA) by their parents.   Finally, we do not observe 

any significant changes in the gender composition of treated cohorts. 

We also explore heterogeneous policy effects, first, examining impact differences by program 

competitiveness, and second, evaluating the outcomes of different types of policies, contrasting race-

neutral with race-targeted AAPs.  We find that policy impacts were concentrated within and only 

significant for the most prestigious and competitive academic programs.  Finally, we observe that the 

enrollment of Black students was not significantly affected by AAPs with race-neutral eligibility criteria.  

In contrast, in programs where race-targeted policies were adopted, there was a significant increase in the 

enrollment of Blacks.  Meanwhile, both types of AAPs led to similar increases in the enrollment of 

students from lower socioeconomic backgrounds. 

                                                 
7 A program is defined as an academic major from a specific university (e.g. the program of Law at UNB).  In Brazilian 

universities, students select their majors when they apply to the university.  In most cases, for students to change their majors, 
they need to retake the university entrance exam for their desired major. 
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The Brazilian setting contrasts with the American and Indian experiences of AAP for college 

admission, which are the most commonly studied cases in the literature.  In the USA, universities are not 

required to disclose how they weigh racial preferences in their admission decisions.  Therefore, policy 

effects cannot be measured directly.  In India, all public universities are required to comply with the same 

specific policies defined by the government, precluding the comparison of different types of policies.  

Other studies have evaluated the impact of AAP in Brazil; however, they were either restricted to one 

university or analyzed a period with little variation in policy across universities.8  Our analysis, however, 

includes all Brazilian federal universities, identifying a control group consisting of universities that had 

not adopted any type of AAP in the period of our evaluation. 

Therefore, our paper contributes to the literature by examining the effects of AAPs on the 

enrollment of students from targeted and non-targeted deprived groups for a large number of universities 

and several types of academic programs.  It also accounts for concurrent structural changes and compares 

the effects of different types of AAPs in a setting (Brazil) with transparent student admission criteria and 

variation in the policies adopted by institutions. 

The remainder of the paper is divided as follows.  Section 2 describes the use of AAPs for student 

admission and revisits the existing empirical literature about its impacts and the institutional background 

of its adoption in Brazil.  Section 3 details our data and Section 4 presents our empirical strategy and 

discusses its results.  Finally, Section 5 concludes. 

 

 

 

 

 

                                                 
8 Starting in 2013, all Brazilian federal universities were required to adopt the minimum reservation requirements defined by 

the Brazilian National Law of Quotas.  The Law required that, in 2013, all federal universities should reserve 12.5% of 
undergraduate positions to PHSS, including specific shares for Blacks and lower-income students.  The minimum share of 
reserved positions increased to 25% in 2014, 37.5% in 2015 and 50% in 2016, remaining at that level in the following years. 
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2.    Background 

2.1.   Effects of AAPs on the admission of students from disadvantaged groups throughout the world 

AAPs for college admission9 have been a controversial topic since they were first adopted by American 

universities in the 1960s. The academic literature investigating the effectiveness and other aspects of 

AAPs is extensive,10 but the majority of empirical studies are limited to the evaluation of policy outcomes 

in the USA, and more recently in India.  Meanwhile, other major countries have also experimented with 

AAP for college admission, including China, Brazil, South Africa, and Malaysia.  However, the empirical 

investigation of these policies is still limited in the case of these nations. 

For the USA, AAP effects on college access for disadvantaged students is not easily identifiable 

because universities are not required to disclose how they weigh racial criteria in their admission 

decisions (Holzer & Neumark, 2006).  Therefore, the empirical analyses often rely on natural experiments 

such as legal bans on race-based admission policies.  The results of this literature indicate that, in the 

American context, AAP increases the probability that racial minorities are admitted to and enroll in 

universities (Hinrichs, 2012; Backes, 2012), particularly in top-tier colleges (Epple, Romano, & Sieg, 

2008; Long, 2004; Arcidiacono, 2005).  Researchers reported similar results for graduation rates (Hill, 

2017; Hinrichs, 2014).  The decisions of minority students to apply to college do not seem to be affected 

by AAP (Card & Krueger, 2005); therefore, changes in enrollment cannot be explained by increases in the 

numbers of students applying or because different sets of students apply to universities with AAPs than 

without them..  In Israel, where student admission processes are similar to those in America, AAPs were 

also found to increase the probability of selection, enrollment and graduation of disadvantaged students, 

including in selective programs (Alon & Malamud, 2014).  

                                                 
9 Beyond college admission, selection processes with specific rules to favor individuals from historically disadvantaged groups 

date from as early as the first reservation policies adopted in colonial British India in the beginning of the Twentieth Century 
(Laskar, 2010).  However, the term “affirmative action” was first coined when the US presidency passed a set of executive 
orders aimed to facilitate the selection of minorities for federal employment positions in the 1960s (Holzer & Neumark, 2006). 

10 For a general review of the literature on AAP, we refer to (Holzer & Neumark, 2006). 
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India presents a very different setting for student selection. Universities base their admissions 

solely on scores from standardized exams, and AAPs are used to create reserved positions for individuals 

from certain castes  (Frisancho & Krishna, 2016).  The mechanical nature of this system allows 

researchers to compute directly the effects of AAPs on the enrollment of students from disadvantaged 

groups.    Therefore, in India, AAPs are shown to increase the enrollment of students from targeted 

groups, with larger effects for the most disadvantaged castes (Bagde, Epple, & Taylor, 2016).  

Additionally, even though reservations are based on caste rather than on income, beneficiaries tend to 

come from less wealthy households than the displaced applicants (Bertrand, Hanna, & Mullainathan, 

2010).  However, AAPs in India have also been associated with a reduction in female enrollment, a result 

that could be explained by differences in the gender educational gap across households of different castes 

(Bertrand, Hanna, & Mullainathan, 2010; Cassan, 2019).  Still, the evaluation of AAP based on the Indian 

experiences is limited in two main dimensions; 1) the existing empirical studies are restricted to a subset 

of engineering programs from very prestigious universities, so the generalization of results to other 

careers and less competitive programs is still unexplored;  2) the AAPs adopted by Indian colleges derive 

from government regulations that require all public institutions to follow similar admission rules 

(Bertrand, Hanna, & Mullainathan, 2010), thus limiting the investigation of outcome differentials from 

different types of policies. 

2.2.    AAPs for college admission in Brazil 

Brazil was the destination of approximately half of all enslaved individuals brought to the Americas 

during the Atlantic Slave Trade.  It was the last Western country to abolish slavery, and consequently, it is 

still one of the most unequal societies in the world.  One of the main mechanisms through which the 

institution of slavery leads to long-term impacts on income inequality is through human capital 

accumulation (Bertocchi & Dimico, 2014).11  Despite this historical background of slavery and an 

                                                 
11 A recent economic literature has been devoted to identify the long term impacts of slavery on inequality, including 

Bertocchi & Dimico, (2014), Soares, Assunção, & Goulart (2012) and Fujiwara, Laudares, & Caicedo (2017). 
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extreme level of socioeconomic inequality, Brazil only started adopting AAPs in the early 2000s, about 

40 years after the USA and a century later than the first Indian reservation policies.    

Because the Brazilian experience with AAPs for college admission is relatively recent, the 

empirical literature investigating its impacts is still narrower compared with the American or Indian cases.  

With respect to the policy effects on the enrollment of students from targeted groups, most studies based 

on Brazilian AAP experiences are restricted to the outcomes experienced within specific universities.  

These studies have found that AAPs have generally boosted the enrollment of disadvantaged targeted 

students (Cicalò, 2008; Francis & Tannuri-Pianto, 2012; Estevan, Gall, & Morin, 2018), however some 

evidence suggests that this effect may diminish over time, particularly in less competitive careers Cicalò 

(2008).  As in the Indian case, Brazilian AAP beneficiaries are more likely to come from lower 

socioeconomic backgrounds compared to displaced applicants (Francis & Tannuri-Pianto, 2012).12  

Additionally, the existing evidence suggests that in Brazil, the adoption of AAPs does not change the 

application choices of students nor their performance on the entrance exams (Estevan, Gall, & Morin, 

2018).  However, AAP beneficiaries are still more commonly enrolled in lower-prestige programs within 

universities (Lopes, 2016).   

In 2012, the Brazilian federal government passed a new law, which led to an unprecedented 

expansion in the use of AAP for college admissions.  The National Law of Quotas required all federal 

universities to reserve half of their undergraduate positions to applicants from disadvantaged groups, 

including PHSS, Blacks, Indígenas and low-income individuals.  The law required reservations to start in 

2013, with a gradually increasing quota share up to 2016.  As in the Indian case, the Law of Quotas 

limited the heterogeneity of AAPs in Brazilian federal universities because all institutions were required 

to reserve positions according to the terms defined in the Law.  A recent study (Mello, 2019) analyzed the 

impact of this government regulation showing that it increased the enrollment of Blacks, PHSS and low-

                                                 
12 The AAP adopted by the University of Brasília and analyzed by Francis and Tannuri-Pianto (2012) targeted Black students 

only.  Their study found that not only the share of students self-identified as pardos and pretos increased after the policy 
adoption, but also share of darker-skinned students according to photo ratings. 
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income students in public universities, especially in programs where the shares of disadvantaged students 

were initially lower. 

Our paper differs from the existing literature because it analyzes the effects of AAP adoption in 

all Brazilian federal universities in the period that starts from the first experiences with AAP in the early 

2000s and extends until the period just before the approval of the Law of Quotas in 2012.  The 

examination of individual university experiences is important for understanding each case in-depth.  

However, these evaluations may be limited because they do not account for unobserved factors that also 

occurred during the period when AAPs were adopted by Brazilian universities.  By analyzing all federal 

universities, our study is able to include a control group comprised of academic programs that did not 

adopt any type of AAP during the period of the analysis.  By comparing the profiles of students admitted 

to universities that adopted AAPs with those admitted to universities that did not, we can account for 

time-specific unobservable characteristics that could confound the estimation of policy effects.  

2.3.    Outcome differences between race-neutral and race-targeted AAPs 

A key question about the effectiveness of AAPs is whether race-neutral policies are as efficient as race-

targeted policies in improving access to college for racial minorities.  Favoring individuals based on race 

is one of the most controversial aspects of AAPs; therefore, race-neutral policies may be more acceptable 

politically and less prone to legal resistance (Fryer Jr., Loury, & Yuret, 2007).  It is generally argued that 

race-neutral policies are necessarily less effective than race-targeted policies for improving access to 

opportunities for racial minorities (Long, 2004; Darity, Deshpande, & Weisskopf, 2011); however, some 

race-neutral plans like the “Texas top 10%” program had racial outcomes comparable to race-targeted 

AAPs (Kapor, 2016).   Within the Brazilian setting, Francis & Tannuri-Pianto (2012) simulated the 

enrollment effects of hypothetical race-neutral AAPs and compared them with the race-targeted policies 

that were implemented at  the University of Brasília (UNB).  The study calculates that race-neutral 

policies based on income or type of high school could also increase the enrollment of Blacks, although to 
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a lesser extent than an explicitly race-targeted policy.  The generalization of these results to other settings 

is still an empirical question. 

Because we analyze the period before the Law of Quotas of 2012, we are able to compare the 

policy outcomes of universities that adopted AAPs to benefit different target groups.  In the period of our 

analysis, several federal universities adopted AAPs that targeted PHSS regardless of their race or 

ethnicity.13  However, some universities adopted policies that included racial minorities among their 

beneficiaries.  We take advantage of this contemporaneous difference in eligibility criteria to investigate 

whether there were any significant differences between the outcomes of race-neutral and race-targeted 

policies with respect to the enrollment of racial minorities. 

3.    Data 

3.1.    Timeline of AAP adoption in Brazilian federal universities 

To identify the year of AAP adoption and the eligibility criteria defined by each federal university, we 

collected information from university councils’ minutes and admission process notices14 from the period 

of 2004 to 2012.  From these documents, we constructed the timeline presented in Table 1.  In 2004, UNB 

became the first Brazilian federal university to adopt an AAP for selecting its students, and in the 

following years, several other Brazilian universities adopted their own sets of policies in different years.  

In 2013, all federal universities were forced to adopt the minimum reservations required by the National 

Law of Quotas. 

 

 

                                                 
13 The choice of PHSS as the most common targeted group for Brazilian AAPs relates to the institutional segregation of 

students in primary education.  Public schools are free of charge at all levels of education; however, their quality is on average 
inferior when compared to private schools.  Enrollment in private schools is strongly associated with household income and 
socioeconomic status.  Therefore, the type of secondary education is an easily identifiable indicator of lower socioeconomic 
background that is unlikely to be manipulated and is less controversial than race.  For a detailed review of this topic, we refer to 
Daflon, Júnior, & Campos (2013). 

14 In Portuguese, these documents are referred as “editais de chamada dos processos vestibulares”. 
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TABLE 1: BRAZILIAN FEDERAL UNIVERSITIES BY YEAR OF AAP ADOPTION (2004-2013) 

University 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 
UNB x x x x x x x x x x 

UFAL   x x x x x x x x x 

UFBA   x x x x x x x x x 

UFG   x x x x x x x x x 

UFPE   x x x x x x x x x 

UFPR   x x x x x x x x x 

UFRPE   x x x x x x x x x 

Unifesp   x x x x x x x x x 

UFT   x x x x x x x x x 

UFJF     x x x x x x x x 

UFPA     x x x x x x x x 

UFPB     x x x x x x x x 

UFRN     x x x x x x x x 

UFABC       x x x x x x x 

UFMA       x x x x x x x 

UFPI       x x x x x x x 

UFES         x x x x x x 

UFF         x x x x x x 

UFRGS         x x x x x x 

UFSC         x x x x x x 

UFSCar         x x x x x x 

UFSM         x x x x x x 

UTFPR         x x x x x x 

UFMG           x x x x x 

Ufop           x x x x x 

UFTM           x x x x x 

UFRRJ             x x x x 

UFS             x x x x 

UFSJ             x x x x 

Univasf             x x x x 

URG             x x x x 

UFRJ               x x x 

UFU               x x x 

UFMT                 x x 

UFAC                   x 

UFAM                   x 

UFC                   x 

UFCG                   x 

Ufla                   x 

UFMS                   x 

UFPEL                   x 

UFRR                   x 

UFV                   x 

Unifal                   x 

UNIFAP                   x 

Unifei                   x 

Unir                   x 

Unirio                   x 
Notes. this timeline was created by the authors based on the admission exam notices and council minutes of 

universities from that period.  Further details about the policies adopted in each university are described in 

Supplementary Material A, Table A1. 
 



12 

 

We also identified the exact admission rules adopted by each institution in the period.  Between 

2004 and 2010, 34 out of 49 federal universities adopted some type of AAP. Twenty universities adopted 

race-neutral policies and 14 adopted race-targeted AAPs. 15 

3.2.    Characteristics of students enrolled in each program 

To identify the characteristics of students enrolled in federal university programs, we explore data from 

ENADE, a yearly exam conducted by the Brazilian National Government since 2004, which is mandatory 

for students matriculated at federal universities.  Students taking ENADE are required to fill out a 

socioeconomic form that includes questions about their household socioeconomic characteristics and 

educational background.  We use this self-reported information to tabulate the profile of students enrolled 

in the academic programs of Brazilian federal universities during the period of our analysis.  

We restrict this sample to students who took ENADE as freshmen from federal universities in 

academic programs that were observed in at least two different rounds of the exam.  Until 2010, ENADE 

was taken both by students in the first and final years of selected academic programs.  However, in 2011, 

the examination of freshmen was discontinued, thus restricting our analysis to the period of 2004 to 2010.  

Another important limitation of the ENADE data is that the exam does not include the same 

academic programs every year; instead, academic majors are divided into three different groups, and each 

group is evaluated once every three years.  Therefore, in the period that goes from 2004 to 2010, each 

program from each university was included in either two or three rounds of the exam. Table 2 shows the 

academic majors included in each round of ENADE between 2004 and 2010, indicating the number of 

freshmen students from federal universities taking the exam every year.16 

 

 

                                                 
15 After 2012, all universities adopted reservation policies with race-targeted criteria due to the National Law of Quotas.  In 

the computation listed here, we do not include policies adopted in 2011 and 2012 due to dataset restrictions about student 
characteristics that are described in the next subsection. Table A2 in Supplementary Material A lists the universities by type of 
policy that was adopted. 

16 In Supplementary Material A, Table A3 details the total number of observations in ENADE by year and by university. 
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TABLE 2: ENADE’S SAMPLE OF FRESHMEN FROM FEDERAL UNIVERSITIES BY ACADEMIC MAJOR 

(2004-2010) 

Major 2004 2005 2006 2007 2008 2009 2010   Total 

Group 1          

 Medicine 1,544 - - 1,527 - - 5,167   8,238 

 Agronomy 1,380 - - 1,931 - - 3,983   7,294 

 Nursing 1,202 - - 1,619 - - 3,974   6,795 

 Pharmacy 1,083 - - 1,073 - - 3,037   5,193 

 Social Services 1,097 - - 1,054 - - 3,026   5,177 

 Kinesiology 1,444 - - 1,834 - - 1,624   4,902 

 Veterinary 741 - - 1,198 - - 2,636   4,575 

 Dentistry 787 - - 948 - - 2,349   4,084 

 Zootechnics 610 - - 1,268 - - 2,068   3,946 

 Nutrition 678 - - 932 - - 2,256   3,866 

 Physiotherapy 296 - - 293 - - 1,244   1,833 

 Speech Therapy 157 - - 119 - - 513   789 

Group 2          

 Engineering - 8,052 - - 13,285 - -   21,337 

 Language - 3,369 - - 4,033 - -   7,402 

 Pedagogy - 2,470 - - 4,578 - -   7,048 

 Mathematics - 2,146 - - 3,535 - -   5,681 

 Biology - 1,603 - - 3,995 - -   5,598 

 Chemistry - 1,495 - - 3,134 - -   4,629 

 History - 1,934 - - 2,598 - -   4,532 

 Computer Science - 1,612 - - 2,864 - -   4,476 

 Physics - 1,674 - - 2,710 - -   4,384 

 Geography - 1,254 - - 2,147 - -   3,401 

 Social Sciences - 1,182 - - 1,822 - -   3,004 

 Philosophy - 756 - - 1,320 - -   2,076 

 Architecture - 510 - - 1,182 - -   1,692 

Group 3          

 Business - - 2,533 - - 7,747 -   10,280 

 Law - - 2,245 - - 6,097 -   8,342 

 Economics - - 2,016 - - 4,592 -   6,608 

 Accounting - - 1,773 - - 4,305 -   6,078 

 Social Communication - - 1,674 - - 2,761 -   4,435 

 Psychology - - 1,261 - - 2,620 -   3,881 

 Library science - - 1,172 - - 1,815 -   2,987 

 Music - - 742 - - 2,167 -   2,909 

 Tourism - - 605 - - 1,136 -   1,741 

 Design - - 568 - - 1,119 -   1,687 

 Dramaturgy - - 536 - - 997 -   1,533 

 Executive Secretariat - - 270 - - 397 -   667 
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In our main analysis, we also exclude observations from 200417 and we restrict the sample to 

programs observed twice in the remaining years.  Therefore, our final main sample is a balanced panel of 

1,029 academic programs that are each observed once during the ENADE cycle that goes from 2005-2007 

and once during the 2008-2010 cycle.  Programs from this panel are classified based on the year when 

AAP was adopted in each university. Programs from universities that had no AAP in both years when 

cohorts were observed are classified as controls (Co).  Programs that had no AAP during the first cycle 

but that had adopted AAP by the second cycle are classified as late treatments (LT).  Finally, programs 

from universities that had AAP in both periods are classified as early treatments (ET). 18 

These programs included a total of 163,889 freshmen students from 48 different federal 

universities, a sample that corresponds to 18.7% of freshmen students who enrolled in Brazilian federal 

universities between 2005-2010.19  Table 3 presents some characteristics from these students.  The 

majority were white (59.6%), and about half (48.6%) studied all years of secondary education in private 

schools. The educational attainment of students’ parents was also high, with 47.4% having at least one 

parent with a college degree.20  The share of females was slightly above half (51.8%).  Missing 

information about student characteristics is an important issue when we analyze the data at the student 

level, with about 40% of students not reporting their race, type of secondary education or parent’s 

educational attainment.21 

                                                 
17 In Section 4.4.1 we use observations from 2004 when analyzing programs observed in three different cycles of ENADE 

(2004, 2007 and 2010).  We use this sample to test for pre-treatment trend differences between treatment and control groups. 
18 We note that the distribution of treatment status is not homogeneous across programs from the different ENADE groups. 

For example, take a university that adopted AAP in 2009.  Programs from this university included in ENADE in 2005 and 2008 
are assigned to the Co group, however, programs included in ENADE in either 2006 and 2009 or 2007 and 2010 are classified in 
the LT group.  These differences in the probability of treatment assignment should not affect the interpretation of our results as 
long as the average policy effect is independent of programs’ ENADE groups. In Supplementary Material B, we examine the 
heterogeneity of effects by ENADE group.  Overall, we do not observe significant differences in the effect patterns. 

19 While the ENADE exam was mandatory, we do not observe: 1) students from majors that are not evaluated by ENADE; 2) 
students who were freshmen in the years when programs were not included in the exam; 3) students who dropped out 
between enrollment and the ENADE exam date. 

20 As a comparison, in 2010, only 11.3% of Brazilian adults had graduated from college (IBGE, 2012). 
21 This restriction would affect our results if the distribution of characteristics among students whose information is not 

available differs from those for which information is available.  However, that is currently an untestable assumption.  For an 
extension of this paper, we are working with the Brazilian Ministry of Education to retrieve additional information for each 
student based on their high-school national exams (ENEM). Additionally, in Section 4.2.2 we analyze the distribution of NAs 
among other possibly confounding factors and we find no association between missing values and program treatment status. 
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TABLE 3: CHARACTERISTICS OF FRESHMEN STUDENTS FROM FEDERAL UNIVERSITIES 

ENADE 2004-2010 

    
obs. share 

share 

    (excluding NAs) 

Race       

  Branco 58,101 35.7% 59.6% 

  Preto 6,525 4.0% 6.7% 

  Pardo 30,168 18.5% 31.0% 

  Amarelo 1,535 0.9% 1.6% 

  Indígena 1,082 0.7% 1.1% 

  NA 65,345 40.1% - 

Type of High School    

  All public 40,110 24.6% 41.1% 

  Partial 10,042 6.2% 10.3% 

  All private 47,330 29.1% 48.6% 

  NA 65,274 40.1% - 

Parents Educ. Attainment    

  None 1,196 0.7% 1.2% 

  4th grade 9,963 6.1% 10.2% 

  8th grade 8,955 5.5% 9.2% 

  Secondary 31,228 19.2% 32.0% 

  Higher 46,263 28.4% 47.4% 

  NA 65,151 40.0% - 

Sex     

  Female 83,286 51.8% 51.8% 

  Male 79,470 48.2% 48.2% 

  NA 0 0% - 
Notes: The sample includes all freshmen students from Brazilian federal universities who 

took the ENADE exam between 2004 and 2010 

 

Based on these characteristics, we defined four variables that quantify the enrollment of 

disadvantaged students in the cohorts of the programs included in our analysis.  These variables cover the 

dimensions of race, type of secondary school, socioeconomic background and gender.  In the case of race, 

we analyze the share of Blacks, which is defined as the proportion of students who self-classify as either 

Preto or Pardo.  For the type of secondary school, we calculate the share of PHSS, which is defined as 

the proportion of students who reported completing all years of their secondary education in public 

schools.  With respect to the socioeconomic background, we create an indicator for students whose 

parents have LLEA, defined as not having a secondary education degree.22  Finally, we also analyze the 

share of female students.  Caste-based AAPs in India led to a reduction in the overall number of females 

                                                 
22 That is, the indicator only takes a value of one if neither the mother nor the father has finished high-school. Ideally, we 

would also like to evaluate a variable directly associated with students’ household wealth, for example, household income.  
However, the income brackets from the ENADE socioeconomic forms are not consistent across the different years of the exam. 
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entering engineering colleges (Bertrand, Hanna, & Mullainathan, 2010); therefore, we investigate whether 

similar results are found in our setting. 

Table 4 shows the averages of these variables by treatment status of the academic programs and 

by ENADE cycle.  We note that even before the adoption of AAPs, disadvantaged students accounted for 

a sizeable share of students in the programs.  In the late treatment group, before AAPs were adopted, 

Blacks made up 30.5% of students; PHSS, 37.6%; students with LLEA parents, 19%; and females, 

47.8%. Those percentages increased to respectively 33.2% (+2.7 p.p.), 42.8% (+5.3 p.p.), 20.4% (+1.4 

p.p.) and 50.8% (+3.0 p.p.) after policy adoption.  In early treatment programs, changes of similar 

magnitude for those same variables occurred, with shares going up by  +1.9 p.p., +7.0 p.p., +0.9 p.p. and 

+2.2 p.p., respectively.  Finally, in the Control programs, more modest changes occurred, being equal to 

+0.8 p.p., +2.3 p.p., -1.1 p.p. and +3.2 p.p., respectively. In the next section, we use our empirical models 

to test for the significance of these differences while controlling for program and time fixed effects. 

TABLE 4: AVERAGE SHARE OF STUDENTS FROM DISADVANTAGED GROUPS ENROLLED IN ACADEMIC 

PROGRAMS FROM OUR MAIN SAMPLE BY TREATMENT GROUP AND BY ENADE CYCLE 

    Variable 

Average Share a 

Difference 
(post - pre) 

1st cycle 
2005-2007 

pre 

2nd cycle 
2008-2010 

post 

A: Late Treatment Programs (n=310)       

    Black b 0.305 0.332 0.027 

    PHSS c 0.376 0.428 0.053 

    LLEA d parents 0.190 0.204 0.014 

    Female 0.478 0.508 0.030 

B: Early Treatment Programs (n=280)       

    Black 0.462 0.481 0.019 

    PHSS 0.351 0.421 0.070 

    LLEA parents 0.188 0.197 0.009 

    Female 0.522 0.543 0.022 

C: Control Programs (n=440)       

    Black 0.382 0.390 0.008 

    PHSS 0.437 0.460 0.023 

    LLEA parents 0.250 0.240 -0.011 

    Female 0.485 0.517 0.032 

Notes. The sample includes all academic programs from Brazilian Federal Universities with freshmen students 

observed in both the 2005-2007 and 2008-2010 ENADE cycles.  a Shares were calculated for each cohort excluding 

observations for which data is not available.  b Black refers to the combined group of Pretos and Pardos.  c   PHSS: 
Public High School Student (all years).  d LLEA: low-level of educational attainment (below secondary). 
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4.    Empirical Model and Results 

4.1.    Baseline Mode 

The goal of our analysis is to identify how the adoption of AAPs changed the characteristics of students 

enrolled23 in treated academic programs.  To calculate that, we use a differences-in-differences strategy 

that compares the changes in the average characteristics of freshmen students enrolled in programs that 

adopted AAP (treated group) with the changes in programs that did not adopt any policy (control group).  

The key assumption in this model is that any changes in the outcomes in the treated programs would be 

equivalent to the changes in the outcomes observed in the control group if the policy had not been 

adopted. 

As detailed in the previous section, our main sample is composed of a balanced panel of 

academic programs that are observed in two different periods (2005-2007 and 2008-2010). Given this set 

up, our baseline empirical model can be described by the following equation: 

𝑦𝑝𝑡   =   𝛼𝑝   + ( 𝛽 +   𝛾 𝐸𝑇𝑝   +   𝛿 𝐿𝑇𝑝) ∙ 𝑃𝑜𝑠𝑡𝑡   +   휀𝑝𝑡 (1) 

Where variable 𝑦𝑝𝑡 represents the share of students from a certain disadvantaged group – Blacks, 

PHSS, students whose parents have LLEA, or female – enrolled in academic program 𝑝  during each 

period 𝑡.  The coefficient 𝛼𝑝 is a university-program interaction fixed effect that does not vary over time. 

It captures the average share of disadvantaged students enrolled in each program during the first cycle.  

The coefficient  captures time trends that do not differ by treatment status. The variable 𝑃𝑜𝑠𝑡𝑡 is an 

indicator variable for observations from the second cycle. Additionally, 𝐸𝑇 and 𝐿𝑇 are dummies 

associated with respectively the early treatment and late treatment groups. 

                                                 
23 We note that enrollment is a function of both probability of access and enrollment yield.  AAPs are aimed to improve 

access, so, a more direct analysis of policy effects would look at admission instead of enrollment.  However, we only have data 
about students after enrollment, so, we do not have information about students who were admitted but did not enlist in our 
sample of programs. Therefore, our results can only be directly extrapolated as effects on access if we assume no changes in 
enrollment yields caused by the policy 
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Therefore, different combinations of coefficients 𝛽, 𝛾 and 𝛿 represent the average changes of 

student shares when comparing the second to the first cycle.  While 𝛽 is the average change over time 

observed over all academic programs, 𝛾 indicates the specific change associated with programs from the 

ET group, and 𝛿 is the equivalent coefficient for the LT group.   Therefore, the average changes in 

enrollment levels are calculated by different coefficient compositions for each group of programs.  For the 

control group, the average change is given by 𝛽, for the ET group, it is given by 𝛽 + 𝛾 and for the LT 

group it is given by 𝛽 + 𝛿.  Hence, the coefficient 𝛿 can be interpreted as the average treatment effect of 

AAP adoption if we assume that 𝛽 corresponds to the counterfactual change that would be expected in LT 

programs if universities had not adopted any AAP.24 

The model is estimated using a weighted linear regression based on the average cohort size of 

each program. Because of that, the weight of each program is the same in both periods, so changes in the 

relative share of students enrolled in different programs within the same ENADE group do not affect the 

interpretation of our results.  Standard errors are clustered by university-ENADE group interactions25, 

which are the variables that define the treatment status of each observation. 

Table 5 shows the regression results from our baseline specification.  The main coefficients of 

interest are those for the interactions between the indicators for the late treatment group and for the 

second cycle of ENADE exams (𝐿𝑎𝑡𝑒 𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 ×  𝑃𝑜𝑠𝑡), which corresponds to coefficient 𝛿 in 

Equation 1.  This coefficient can be interpreted as the average changes in the dependent variables for 

academic programs from universities that adopted AAP compared to the changes observed in the control 

group.  The results indicate a significant increase in the shares of Blacks, PHSS and students with LLEA 

parents.  The increase in the enrollment of Blacks was 3.0 percentage points (p.p.) higher for treated 

programs compared to the control group.  Meanwhile, the increase in the share of PHSS was 4.0 p.p. 

                                                 
24 Similarly, the coefficient can be interpreted as a lagged effect of AAP on the ET group. 

25 There are 272 university-year clusters in our final sample.  In theory, we could have up to 288 clusters because there are 48 
universities and 6 years, however, some universities do not have programs included in all three ENADE groups. 
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higher, and students with LLEA parents increased 2.8 p.p. more than in the control group. No significant 

differences were observed for female students.   

We can convert these results to relative policy effects by dividing the point estimates by the share 

of disadvantaged students in early treatment programs before the policy adoption.  This exercise reveals 

relative increases of respectively 9.8%, 10.7% and 14.9% for the enrollment of Blacks, PHSS and 

students with LLEA parents in treated programs. 

TABLE 5: REGRESSION RESULTS - AVERAGE CHANGES IN THE SHARE OF STUDENTS FROM DIFFERENT 

DISADVANTAGED GROUPS BY PROGRAM TREATMENT STATUS 

    Dependent variable: 

  Black b PHSS c 
LLEA d 

Female 
parents 

  Late Treatment (LTe  ×  Post g) 0.030 * 0.040 * 0.028 * 0.008   

  (0.016)  (0.024)  (0.017)  (0.010)  

  Early Treatment (ETf  ×  Post) 0.016   0.053 * 0.021   -0.010   

  (0.016)  (0.024)  (0.018)  (0.013)  

  Control (Post) 0.013   0.037 * -0.001   0.024 *** 

  (0.009)  (0.016)  (0.013)  (0.006)  

Program FE yes  yes  yes  yes  

Observations 2,018  2,018  2,018  2,058  

Adjusted R2 0.815   0.747   0.710   0.908   

Notes.  *p<0.1, **p<0.01, ***p<0.001.  Standard errors are clustered by university-ENADE 

group interactions (136 clusters).  Observations are weighted by the total number of students 

enrolled in each program across all periods.  Coefficients indicate absolute percent point (p.p.) 
changes.  E.g., a coefficient of 0.1 indicates an average increase of 10p.p.  The coefficients for 

the late treatment and early treatment groups indicate average changes relative to the control 

group.  b,c,d same as in Table 4.  e LT: Late treatment, i.e., programs that had no AAP in 2005-
2007, but adopted it in 2008-2010.  f ET: Early treatment, i.e., programs that had already adopted 

AAP in 2005-2007. g Post: dummy indicating the second cycle of ENADE exams (2008, 2009 

and 2010) 

 

As for the other coefficients estimated by the model, the results indicate that for the Early 

Treatment group, the share of PHSS grew by 5.3 p.p. above the control group, refuting a concern raised 

by Cicalo (2008) that demand for public higher education by disadvantaged students had reached its limit 

, at least in the initial years after the adoption of AAP.  Changes in the shares of Blacks and students with 

LLEA parents were also positive, although not significant. 
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Finally, we notice that there was a significant average increase in the shares of PHSSs and 

women in all programs irrespective of AAP adoption.  There was also an increase of 1.3p.p. in the share 

of Blacks, although this change is not significant at a 10% confidence level.  These results highlight the 

importance of comparing the changes in programs that adopted AAP with a set of control programs in 

order to avoid overestimating the treatment effects of AAP. 

4.2.    Heterogeneous Effects by Program Competitiveness 

The pooled results derived from our baseline model are based on the underlying assumption of a 

single and homogeneous treatment effect across all programs.  However, AAP effects tend to be more 

relevant for top tier programs (Epple, Romano, & Sieg, 2008; Long, 2004; Arcidiacono, 2005; Hinrichs, 

2012; Backes, 2012). With respect to the Brazilian case, AAP beneficiaries are more likely to be enrolled 

in less prestigious academic programs (Cicalò, 2008; Lopes, 2016); however, there is yet no evidence 

showing how AAP adoption changes the enrollment of disadvantaged students in different types of 

academic programs.  To investigate this question, we estimate an extended version of our baseline model 

where we allow the treatment effect to vary as a function of program competitiveness (𝐶𝑝𝑗): 

𝑦𝑝𝑡   =   𝛼𝑝   + ∑ (( 𝛽𝑗  +  𝛾𝑗  𝐸𝑇𝑝   +   𝛿𝑗  𝐿𝑇𝑝) ∙ 𝑃𝑜𝑠𝑡𝑡 ∙ 𝐶𝑝𝑗 )

𝑗

  +   휀𝑝𝑡 (2) 

Program competitiveness is defined by each university’s cutoff score for general admission based 

on the 2016 SISU26,27. We divided programs into 3 quantiles: low- (cutoff below 650 points), medium- 

                                                 
26 SISU stands for Unified Selection System (Sistema de Seleção Unificada). It is a centralized online platform used by Brazilian 

public universities to select their undergraduate students.  The system ranks students based on their performance on ENEM 
(the Brazilian national standardized exam for high-school students). SISU was created in 2010 and expanded throughout the 
years.  By 2016, 86.3% of undergraduate positions from federal universities were selected using SISU.  

27 We use the SISU score from 2016 due to the following reasons: 1) It is a direct and objective metric that can be used to 
compare different programs from different universities.  Before the creation of SISU, each university carried its own selection 
exam, but scores from these exams were not necessarily comparable; 2) The minimum SISU score for each program before 
2016 could be associated with the adoption of AAPs before the Law of Quotas, hence confounding competitiveness with 
different levels of quotas.  However, by 2016, all federal universities had adopted the maximum quota reservation required by 
the Law; 3) SISU has expanded throughout the years, so that 2016, which is the latest year with information available, has the 
largest number of programs. 
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(650–700 points) and high-competitiveness (above 700 points).  Figure 1 shows the histogram of the 

SISU 2016 cutoff scores for the academic programs included in our analysis and how they relate to the 

competitiveness categories that we have defined. 28 

 
Notes.  The histogram includes the 887 academic programs from our sample for which the cutoff score 

for general admission from SISU 2016 is available. 

FIGURE 1: HISTOGRAM OF MINIMUM SISU SCORES FOR GENERAL ADMISSION IN 2016 - 

FEDERAL UNIVERSITY PROGRAMS INCLUDED IN THE MAIN ANALYSIS 

 

Table 6 shows the main results from this model, i.e., coefficients associated with programs from 

the late treatment during the post period, by program competitiveness.  These results indicate that the 

effects of AAP were concentrated into the more competitive programs, in which the shares of Blacks, 

PHSS and students with LLEA parents increased respectively by 5.8 p.p., 10.1 p.p. and 4.0 p.p. above the 

corresponding control groups.  The results for highly competitive programs are especially relevant 

because disadvantaged students were relatively scarce in these programs before the policy adoption.  The 

average shares of Blacks, PHSS and students with LLEA parents in programs from the late treatment 

group were respectively 27.8%, 32.2% and 14.8% during the first ENADE cycle.29  Therefore, the relative 

                                                 
28 Tables A4 and A5 in supplementary Material A present additional details about the distribution of programs and 

universities by the competitiveness groups defined here. 
29 Tables A6 in supplementary Material A present all descriptive characteristics of dependent variables by treatment status, 

ENADE cycle and program competitiveness. 
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effects of AAP in highly competitive programs were increases of 20.7%, 31.2% and 26.7%respectively, 

i.e., between 1.3 to 2.3 times larger than the average estimated pooled effects.  Meanwhile, the point 

estimates associated with medium-competitiveness programs were smaller in magnitude and not 

statistically significant.  No significant changes were observed with respect to the enrollment of female 

students. 

TABLE 6: REGRESSION RESULTS - AVERAGE SPECIFIC CHANGES IN THE SHARE OF STUDENTS FROM 

DIFFERENT DISADVANTAGED GROUPS FOR LATE TREATMENT PROGRAMS BY PROGRAM 

COMPETITIVENESS 

    Dependent variable: 

    Black b PHSS c 
PLLEA d 

parents 
Female 

Late Treatment Group                 

  Low-Compet.(Clow
h × LTe × Post f) 0.014   0.016   0.026   -0.007   

    (0.029)   (0.049)   (0.033)   (0.021)   

  Medium-Compet.(Cmed × LT × Post) 0.009   0.018   0.020   0.028   

    (0.027)   (0.037)   (0.031)   (0.023)   

  High-Compet.(Chig × LT × Post) 0.058 * 0.101 ** 0.040 * -0.002   

    (0.024)   (0.031)   (0.017)   (0.014)   

Program FE yes   yes   yes   yes   

Observations 1,738   1,738   1,738   1,772   

Adjusted R2 0.825   0.761   0.723   0.915   

Notes.  *p<0.1, **p<0.01, ***p<0.001.  Standard errors are clustered by university-ENADE group 

interactions (136 clusters).  Observations are weighted by the total number of students enrolled in each 
program across all periods.  Coefficients indicate absolute percent point (p.p.) changes.  E.g., a coefficient of 

0.1 indicates an average increase of 10p.p.  The coefficients for the late treatment group are interpreted as 

the average change in each variable in addition to the average change observed control group programs with 
the same level of competitiveness.  b,c,d same as in Table 4.  e,f,g  same as in Table 5.  h   Program 

competitiveness is defined based on the cutoff scores of programs on SISU 2016.  For details, see Figure 1. 

 

The results from this analysis indicate that the effects of AAPs on improving the enrollment of 

students from disadvantaged backgrounds in Brazil were mostly concentrated in and only significant for 

highly competitive programs, a result that is in line with previous findings in other settings. 

4.3.    Comparing Race-Neutral and Race-Targeted Policies 

Next, we analyze the effectiveness of race-neutral policies to improve access to college for 

racially discriminated groups in Brazil.  We classify the AAPs adopted by the universities as race-neutral 
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(𝑅𝑁) if they do not include race or ethnicity as an eligibility criterion and race-targeted (𝑅𝑇) if they do.  

We then estimate the following extension of our baseline pooled model: 

𝑦𝑝𝑡   =   𝛼𝑝   + (𝛽 +  𝛾𝑅𝑁  𝐸𝑇_𝑅𝑁𝑝 + 𝛾𝑅𝑇  𝐸𝑇_𝑅𝑇𝑝   +   𝛿𝑅𝑁 𝐿𝑇_𝑅𝑁𝑝 + 𝛿𝑅𝑇 𝐿𝑇_𝑅𝑇𝑝) ∙ 𝑃𝑜𝑠𝑡𝑡  +  휀𝑝𝑡 (3) 

 Here, each treatment group (𝐸𝑇 and 𝐿𝑇) is further divided into race-neutral (RN) or race-targeted 

(𝑅𝑇).  The interpretation of coefficients mostly mirrors the baseline pooled model.  However, within this 

specification, the main question relates to differences between 𝛿𝑅𝑇 and 𝛿𝑅𝑁, that is, the LT-specific 

average changes in the profiles of students after the adoption of AAP, focusing on student race. 

TABLE 7: REGRESSION RESULTS – AVERAGE SPECIFIC CHANGES IN THE SHARE OF STUDENTS FROM 

DIFFERENT DISADVANTAGED GROUPS FOR LATE TREATMENT PROGRAMS BY TYPE OF AAP (RACE-

NEUTRAL OR RACE-TARGETED) 

    Dependent variable: 

    Blackb PHSSc 
PLLEAd 

parents 
Female 

A: All Programs                 
    Race Neutral (RN_LTi × Post f) 0.004   0.022   0.010   0.011   

    (0.013) 
  

(0.031) 
  

(0.017) 
  

(0.012) 
  

    Race Targeted (RT_LTj × Post) 0.049 * 0.053 * 0.042 * 0.006   

    (0.022) 
  

(0.027) 
  

(0.020) 
  

(0.014) 
  

Program FE yes   yes   yes   yes   
Observations 2,018   2,018   2,018   2,018   

Adjusted R2 0.817   0.747   0.712   0.909   

                    

B: High-Competitive Programs Only k                 
    Race Neutral (RN_LT × Post f) 0.031   0.045   0.019 * 0.005   

    (0.022) 
  

(0.038) 
  

(0.011) 
  

(0.017) 
  

    Race Targeted (RN_LT × Post) 0.072 * 0.132 *** 0.051 * -0.006   

    (0.030) 
  

(0.033) 
  

(0.023) 
  

(0.017) 
  

Program FE yes   yes   yes   yes   
Observations 576   576   576   578   

Adjusted R2 0.881   0.749   0.745   0.929   

Notes.  *p<0.1, **p<0.01, ***p<0.001.  Standard errors are clustered by university-ENADE group 

interactions (136 clusters).  Observations are weighted by the total number of students enrolled in each 

program across all periods.  Coefficients indicate absolute percent point (p.p.) changes.  E.g., a 

coefficient of 0.1 indicates an average increase of 10 p.p.  The coefficients for the late and early 
treatment groups are interpreted as the average changes relative to changes in the control group.  b,c,d  

same as in Table 4.  f same as in Table 5.  i RN_LT: Programs that had no AAP in 2005-2007, but 

adopted a race-neutral policy in 2008-2010.  j RT_LT: Programs that had no AAP in 2005-2007, but 
adopted a race-targeted policy in 2008-2010.  k highly competitive programs are defined as the 

programs with a cutoff above 700 points on SISU 2016. 
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Table 7 presents the results of this estimation for the late treatment group.  Given that we’ve 

found the effects of AAPs to be mostly concentrated on highly competitive programs, we estimate this 

model with two different samples, A) using all programs from our dataset; B) restricting it to the highly 

competitive programs only. 

The results indicate that race-targeted policies were associated with a positive and significant 

increase of Blacks, PHSS and students with LLEA parents.  Meanwhile, results for race-neutral policies 

were not statistically different from zero, particularly in the case of race.  In the case where we restrict the 

analysis to highly competitive programs, the results still point in the same direction.  Race-targeted 

policies were associated with a substantial and significant increase in all types of socioeconomically 

disadvantaged groups. Meanwhile, the point estimates of race-neutral policies were slightly larger if 

compared to the pooled estimation, but still, except in the case of students with LLEA parents, changes in 

treated programs were not statistically different from those in the control group. 

These results suggest that race-neutral policies are not as effective as race-targeted polices to 

increase the enrollment of racial minorities.  Although income, type of school and race are strongly 

interconnected attributes in Brazil, AAPs using high-school type as the sole eligibility criteria have had no 

significant effects on increasing the percentage of Blacks enrolled, at least for the programs and in the 

period evaluated in our analysis.  On the other hand, universities that adopted policies with explicit race-

targeted criteria significantly increased their shares of Black students.  Moreover, based on the point 

estimates about the enrollment of students with LLEA, the results suggest that race-targeted policies may 

be more effective in improving the enrollment of students from lower socioeconomic strata than race-

neutral policies  

4.4.    Empirical Model Limitations and Possibly Confounding Factors 

In this section, we evaluate possible threats to the validity of our estimates of the effects of AAPs 

on the enrollment of disadvantaged students.  First, we examine the existence of trend differences 

between the universities that adopted AAPs and those that did not.  Next, we analyze possible unobserved 
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shocks associated with the adoption of AAPs that may have also affected the enrollment of disadvantaged 

students. Finally, we discuss the possibility of individuals changing their racial self-identification in 

response to AAP adoption. 

4.4.1.    Pre-treatment trends 

The main assumption for the validity of differences-in-differences results is that the changes in 

outcomes for treated observations would be parallel to changes in the control group in the absence of 

treatment.  While this is not a testable assumption, one piece of reassuring evidence is to verify whether 

dependent variable trends were parallel between observations from the treatment and control groups 

before treatment adoption by the former group. 

In our case, to test for slope differences in pre-treatment trends, we would need at least two 

observations from each academic program from the period before the adoption of AAP by the treatment 

group. In the ENADE data, these observations are only available in the case of the academic majors from 

Group 1 of ENADE, which are the programs that were evaluated in 2004, 2007 and 2010.  For this group, 

it is possible to analyze whether dependent variable trends were parallel between 2004 and 2007 between 

the control and the late treatment groups.  To test for that, we limit our sample to programs from Group 1, 

and we estimate an extended version of our model with fully flexible group-specific dynamics as 

described by Mora & Reggio (2017). In or setting, this model is represented by Equation 4 below: 

 

𝑦𝑝𝑡 =   𝛼𝑝   +   ( 𝛽2007   +   𝛾2007𝐸𝑇𝑝   +  𝛿2007𝐿𝑇𝑝) ∙ 𝑇𝑡
2007

+   ( 𝛽2010  +   𝛾2010𝐸𝑇𝑝  +  𝛿2010𝐿𝑇𝑝) ∙ 𝑇𝑡
2010 +   휀𝑝𝑡 

(4) 

 

In contrast to the baseline model, this estimation includes observations from three different 

periods. Therefore, we have two indicator variables for the time periods: 𝑇𝑡
2007  for 2007 and 𝑇𝑡

2010 for 

2010.  Programs from universities that adopted AAP in 2007 are classified as early treatment (𝐸𝑇); 
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programs that adopted AAP in 2010 are classified as late treatment (𝐿𝑇); and programs without any AAP 

are classified as controls.30  If common trends existed between the late treatment and control groups 

before the adoption of AAP by the former group, then coefficient 𝛿2007 should not be statistically 

different from zero for any of the dependent variables.   

 

TABLE 8: OLS REGRESSION – PRE-TREND DIFFERENCES BETWEEN LATE TREATMENT AND CONTROL 

GROUPS BEFORE THE ADOPTION OF AAP (GROUP 1 OF ENADE MAJORS) 

    Dependent variable: 

    Blackb PHSSc PLLEAd Female 

Late Treatment Group                 

    2007 (LT   ×  T2007) e -0.005   -0.011   -0.015   0.007   

    (0.031)   (0.024)   (0.023)   (0.019)   

    2010 (LT   ×  T2010) 0.021   0.059 * 0.010   0.024   

    (0.033)   (0.032)   (0.022)   (0.021)   

Program FE yes   yes   yes   yes   

Observations 732   732   732   732   

Adjusted R2 0.826   0.753   0.645   0.871   

Notes.  *p<0.1, **p<0.01, ***p<0.001.  Standard errors are clustered by university (44 clusters).  Observations are weighted by 

the total number of students enrolled in each program across all periods.  Coefficients indicate absolute percent point (p.p.) 
changes.  E.g., a coefficient of 0.1 indicates an average increase of 10p.p.  The coefficients for the late treatment and early 

treatment groups are interpreted as the average change in each variable that was observed in addition to the corresponding 

average change observed in control group programs with the same level of competitiveness.  b,c,d same as in Table 4.  e,f,g same as 

in Table 5.  h Program competitiveness is defined based on the cutoff scores of programs on SISU 2016.  For details, see Figure 

1. 

 

Table 8 reports the point-estimates of 𝛿2007 and 𝛿2010 for the late treatment group.  For all 

dependent variables, coefficient 𝛿2007 is not statistically different from zero, therefore we cannot reject 

the assumption of common trends between treated and control universities before AAP adoption by the 

former group.  Although the coefficients are not significant, the point estimates are negative for the shares 

of Blacks, PHSS and students with LLEA parents.  Therefore, the results from this exercise indicate that 

the shares of disadvantaged students were actually decreasing in universities that subsequently adopted 

AAPs, relative to trends in the control group.  Meanwhile, the point estimates for coefficient 𝛿2010 are all 

positive, although as expected, they are less precise than the results from our baseline pooled model.  The 

results provide reassuring evidence that the results are due to AAPs and not due to differential trends in 

                                                 
30 Within our sample, besides UNB, no other university had adopted AAP by 2004.  Therefore, to avoid estimating a set of 

coefficients based on a single university, we exclude the observations of students from UNB from this analysis. 
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enrollment that preceded AAPs, favoring enrollment of disadvantaged students in universities that would 

go on to adopt AAPs before 2010.  

4.4.2.    Contemporaneous Confounding Factors 

The policies evaluated in this study were not exogenously assigned to programs.  Instead, treated 

universities voluntarily chose to adopt AAP.  This willingness to be treated could be associated with other 

practices aimed to increase the enrollment of disadvantaged students, so the effects that we have 

estimated may reflect an association between AAP adoption and changes in the enrollment of targeted 

students, but not the causal effect of AAPs.  For example, programs that adopted AAPs may have also 

simultaneously expanded their total number of undergraduate positions, and that could have changed the 

relative probability of admission for students from different socioeconomic groups. 

While the existence of unobserved confounding factors is a valid theoretical concern, this issue is 

attenuated in our setting because the system of student selection based on standardized exam scores limits 

the range of mechanisms that can affect the enrollment rates of different types of students. 

Still, in this section we evaluate a series of other factors that might have impacted the enrollment 

of students from disadvantaged groups, and we test whether they were correlated with AAP adoption.  

Specifically, we test: 1) the expansion of undergraduate positions, 2) the expansion of nearby competing 

private universities, 3) the growth of regional economic activity, 4) the share of black students graduating 

from high school, and 5) the share of high school graduates from public high schools.  To test whether 

changes in these variables were correlated with the adoption of AAPs, we constructed a yearly panel of 

academic programs and estimated the following model: 

Δ𝑧𝑢𝑡 = 𝜙 𝐴𝐴𝑃𝑢𝑡 + 𝜇𝑡 + 휀𝑢𝑡 (5) 

Where Δ𝑧𝑢𝑡 is the relative change in variable z𝑢 between years 𝑡 and 𝑡 − 1. 𝐴𝐴𝑃𝑢𝑡 is an indicator 

if university 𝑢 had adopted an AAP by year 𝑡.  Finally, 𝜇𝑡 are year fixed effects.  If the adoption of AAPs 
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were associated with any of the changes in potentially confounding variables 𝑧, then coefficient 𝜙 would 

capture that relationship. 

Additionally, we also explore 3 additional potentially confounding factors that could be 

associated with the ENADE data sampling in each program: 1) the share of students enrolled in night 

sessions, 2) the share of students with missing data from the socioeconomic questionnaire, and 3) the 

cohort size in each program.  For these variables, Equation 5 is extended to include program-university 

fixed effects because the model is estimated using data at the program level.  The dependent variables are 

absolute shares in the case of night-session share and missing data.  In the case of cohort size, we use the 

log of the number of students in each program.  So, for the first two variables, the resulting coefficients 

can be interpreted as the average absolute share change associated with AAP adoption, and in the case of 

cohort size, the coefficient expresses the average relative cohort size change.  

Results for the estimation of Equations 4 and 5 are shown in Table 9.  These results indicate that 

we cannot reject the null hypotheses that AAP adoption was not associated with any of the potentially 

confounding factors we analyzed here.  The only significant result is a reduction of approximately 1.5% 

in the share of Blacks taking ENEM in the states where universities adopted AAPs.  Even though the 

magnitude of the association is small, the sign of this coefficient is in the opposite direction of our main 

effects.  That is, the adoption of AAP does not seem to be associated with an increase in the shares of 

Black students graduating from secondary education or applying to college.  If anything, this result 

indicates that the coefficients we estimate for the effects of AAPs on the enrollment of Black students 

could be biased downward. 

The results found in this section support the assumption that no other observable university-

specific changes affecting the enrollment of disadvantaged students took place at the same time that 

AAPs were adopted in our sample.  However, given that AAP adoption was voluntary, it is still possible 

that other practices associated with the willingness to adopt AAPs have also affected the enrollment of 

disadvantaged students in treated programs.  Therefore, the results identified in this paper can only be 
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interpreted as the causal effect of AAPs under the assumption that no such simultaneous practices took 

place.  Further investigation is suggested to test other potentially confounding factors. 

TABLE 9: OLS REGRESSION - AAP ADOPTION AND POTENTIALLY CONFOUNDING VARIABLES 

    Dependent Variable: 

    University Level   Program Level 

    Δstudents 
Δpriv 

Univ. 
ΔGDP 

ΔPHSS 

ENEM 

Δblack 

ENEM 
  

Night 

Session 

Missing 

Data 

Cohort 

Size 

  (1) (2) (3) (4) (5)  (6) (7) (8) 

Late Treatment Group                                   
    AAP -0.003   0.005   -0.007   0.000   -0.015 *   -0.002   0.002   0.019   

    (0.052)   (0.013)   (0.007)   (0.004)   (0.006)     (0.017)   (0.014)   (0.037)   
Year FE yes   yes   yes   yes   yes     yes   yes   yes   
Program FE                       yes   yes   yes   
                                      

Observations 336   336   336   336   336     2,573   2,573   2,573   
Adjusted R2 0.086   0.144   0.102   0.458   0.698     0.731   0.421   0.662   
Notes.  *p<0.1, **p<0.01, ***p<0.001.  The estimations test the association between having an active AAP and different dependent variables.  

Columns (1)-(5) are the results from university-level regressions.  Columns (6)-(7) are estimated at the program level.  The dependent variables 
in each column are: (1) the expansion in the number of undergraduate positions in each university every year; (2) the number of undergraduate 

positions offered by private universities within the same state of each university; (3) The yearly GDP growth of each state; (4) The share of 
PHSS among students taking ENEM in each state; (5) The share of Black students among ENEM takers in each state;  (6) the share of students 

enrolled in the night session of each program; (7) the share of observations with missing data for race, type of high school and parents 

educational attainment in each program; (8) the log of the cohort size. 

4.4.3.    Changes in the classification of students with respect to the dependent variables 

A final threat to the validity of our identified AAP effects is changes in individuals’ racial self-

identification. Students who would not identify themselves as preto or pardo may start doing so after 

race-targeted AAPs are adopted in the universities.  Francis & Tannuri-Pianto (2012) have shown that, 

after a race-targeted AAP was adopted at UNB, there was a shift in the racial self-identification of some 

students, which led to students with darker skin tones being more likely to shift identities and self-identify 

as preto or pardo than were students with lighter skin tones.  The study stresses that those changes were 

not due to misrepresentation on the part of light-skinned individuals who would be unlikely to experience 

discrimination based on skin color, but instead, they were more often associated with awareness of black 

identity among darker skinned individuals.  

In the case of PHSS, a similar issue would be related to the possibility of wealthier individuals 

enrolling in public schools to become eligible for AAP benefits.  However, within our setting, most AAPs 
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required students to complete all years of secondary education in public schools to be eligible for the 

policies.  Therefore, a strategic choice to enroll in a public secondary school would have had to be made 

at least three years before college enrollment.  Given the time range of our analysis and the novelty of 

these policies in that period, it is unlikely that students from our sample were able to make those 

adjustments.  

Still, if racial or other types of strategic adjustments were prevailing, then our interpretation of 

results would be undermined because part of the effect would not be caused by an increase in access for 

disadvantaged students, but instead, by a simple change in the classifications of individuals who were not 

originally in the targeted beneficiary groups.  The datasets used in our study do not allow for testing for 

these effects because we only observe students after they had already enrolled in college.  Combining 

additional datasets is a suggested extension of our paper to investigate whether classification adjustments 

are a prevailing and significant issue. 

5. Conclusion 

In line with most of the existing empirical literature, this study demonstrated that AAPs adopted 

in Brazil in the 2000s were effective in increasing the enrollment of students from disadvantaged groups 

in Brazilian public universities, especially in highly competitive programs.  However, a significant 

increase in the enrollment of Blacks was only observed for universities that adopted explicit racial criteria 

in their AAPs.  A common argument in the debate about affirmative action is that race-neutral policies 

should be preferred because the interconnected relationship between race and socioeconomic conditions 

insures that race-neutral policies targeting socioeconomically deprived individuals would 

disproportionately benefit racial minorities without relying on controversial race-based preferences.  

However, we have shown that race-neutral AAPs have had no significant effects on the enrollment of 

Blacks in the setting that we have studied.  Meanwhile, race-targeted policies not only led to a significant 

increase in the enrollment share of Black students, but also had significant impacts on the enrollment of 
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individuals from poor socioeconomic backgrounds.   In contrast to the Indian case, we did not find any 

effect of AAPs on the gender composition of academic programs. 

Our results controlled for structural changes that were simultaneous to the adoption of AAP in the 

sample of universities included in our study.  We also tested whether AAP adoption was accompanied by 

a set of other university-specific changes that could also affect students’ enrollment, and we found no 

significant associations.  We have also shown that trends in the enrollment of disadvantaged students 

were mostly parallel between treated and control universities before the policy adoption. All these results 

support the interpretation of our main coefficients as the effect of AAP adoption on the enrollment of 

disadvantaged students. 

We acknowledge that the main limitation of our study relates to the source of information about 

student characteristics.   Linking the ENADE data with other sources is a strongly suggested next step for 

improving and extending the analysis that we have carried out.  Specifically, a remaining threat to the 

validity of our results is possible changes in the racial self-identity of students due to the policy adoption.  

With information that precedes college application, it would be possible to test how much of the AAP 

effects on enrollment are due to these changes in self-identification.  A similar exercise could be carried 

out to test whether AAP led to the increased enrollment of wealthier students in public schools. 

Finally, we notice that this study focuses on a single outcome of AAPs, that is, their effects on the 

enrollment of students from disadvantaged groups.  Further questions on the impacts of these policies 

remain unanswered, particularly for the Brazilian setting.  Those include the policy effects on graduation 

rates, labor market earnings, and the overall effects of the policy on economic inequality. 
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