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Abstract
This paper analyzes social mobility as realized by students of a high-quality public flagship university in Brazil, the Federal
University of Pernambuco (UFPE), and compares with mobility at US institutions, applying the methodology of Chetty et al.
(2017). Intergenerational income mobility is analyzed using the family income of students matriculating to UFPE in 2005–2006
and individual earnings 12–13 years later. Upwardmobility is defined as the percentage of students who attain the highest quintile
of individual earnings among those who matriculated from the lowest income families. We find that mobility rates are higher at
UFPE than at comparator US universities as calculated by Chetty et al. (2017). While these are non-causal estimates, they
nonetheless suggest that public universities can play a key role in facilitating upward social mobility in Brazil. Disaggregating
by gender, we find higher mobility rates for men than for women in both UFPE and US comparator institutions. Using UFPE
admissions data, we are able to explore the role of both ability and major choice on mobility gaps by gender and race. For both
women and Afro-Brazilians, the proxy for ability (college entry exam) does not explain the gap in reaching the top earnings
quintile compared to white males. However, the choice of major is found to be an important factor in limiting mobility for these
demographic groups.
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Introduction

The practice of not charging tuition or fees at high quality
public universities in Latin America has long been criticized
as a policy with good intentions that effectively acts as a sub-
sidy from the poor to the rich. The regressive nature of gov-
ernment spending at tertiary schooling compared with spend-
ing at lower levels has been highlighted by economists for
decades (Psacharopoulos et al. 1986, Rozada and Menendez

2002, and Busso et al. 2017). In Brazil in particular, the
tuition-free federal universities were for many years regarded
as institutions that primarily served the elite, as the poor were
characterized as being excluded by entrance exams that were
insurmountable without private schooling and expensive
tutoring (Birdsall and James 1993). Telles and Paixao (2013)
note that the students at the free-tuition public universities are
disproportionately privileged from private secondary schools
while students attending the private universities come from
the poorly resourced public secondary schools.

Studies of social mobility have traditionally focused on inter-
generational income mobility, as this is a very concrete means of
assessingwhether offspring reach a higher standard of living than
their parents. Moving up or down the mobility ladder is not only
a concern to parents but also to policymakers. The strong nega-
tive correlation between intergenerational income mobility and
income inequality is known as the BGreat Gatsby Curve,^ with
Latin American countries well represented in the low intergener-
ational mobility and high-income inequality quadrant of the
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graph. Durlauf (1996) and Corak (2013) suggest that higher in-
equalitymay impede incomemobility. This paper analyzes social
mobility as realized by students of a high-quality public flagship
university in Brazil, the Federal University of Pernambuco
(UFPE). Using administrative data for incoming students, we
explore patterns of intergenerational mobility by comparing the
family income at the time of matriculation with later young adult
earnings. Our approach is similar to themethodology implement-
ed by Chetty et al. (2017) although our analysis is restricted to
one large public university in Brazil. We calculate upward mo-
bility rates by race and gender and compare these with public
flagship and private universities in the USA as calculated by
Chetty et al. (2017). Our analysis explores whether mobility at
UFPE, as measured for cohorts matriculating in 2005–2006,
aligns with the conventional perception of little mobility at elite
public flagship universities or whether the observed mobility is
more aligned with that measured in US universities by Chetty
et al. (2017).While these are non-causal estimates, they nonethe-
less suggest that public universities can play a key role in facil-
itating upward social mobility in Brazil.

Brazil is one of the most unequal countries in the world ac-
cording to income inequality measures such as the Gini coeffi-
cient, and differential earnings by gender and race contribute to
this aggregate inequality. Despite completing higher average
years of schooling than their male counterparts, women in
Brazil earn less than their peers, exhibiting the largest earning
gaps in wages in the region after controlling for individual and
family characteristics (Ñopo 2012). Morrison et al. (2018) note
that race explains 9% of overall income inequality in Brazil.
Progress over the last two decades towards achieving universal
basic schooling has closed much of the racial gap in completing
primary and secondary school; nonetheless, an overall gap in
educational attainment by race remains (Marteleto 2012).
While race represents a complex social phenomenon in Brazil,
it has long been characterized andmeasured primarily in terms of
skin color (Telles 2004, and Mitchell-Walthour 2017). The first
national census of 1872 implemented the classification that is still
partially in use today—branca (white), parda (brown), preta
(black)—while the category amarela (yellow) was added by
the national statistical institute (IBGE) in 1940 to enumerate
Asian-Brazilians and the category Indigena (Indigenous) added
in 1991 (IBGE 2008). The National Statistical Institute recog-
nizes the inadequacy and controversy of what they refer to as a
measure of self ethno-racial identification but continue to apply
the six category questions in the interest of producing the most
consistent information over time (IBGE 2008). With respect to
the overall population, the 2010 census of Brazil characterized
50.7% of the population as Afro-Brazilian (7.6% preta, 43.1%
parda), 47.7% of the population white, 1.1% Asian-Brazilian,
and 0.4% Indigenous. Recent studies have demonstrated the en-
dogenous nature of racial self-identification in Brazil, and how
higher educational attainment is no longer is associated with
Bwhitening^ but rather a higher probability of self-identifying

as Afro-Brazilian out of pride (Marteleto 2012, and Mitchell-
Walthour and Darity Jr. 2015).

As the schooling gap by race at the tertiary level of schooling
was perceived as extremely persistent, universities in Brazil be-
gan implementing compensatory policies to expand access to
traditionally excluded students. The Federal Policy which was
binding for UFPE only in 2012 guarantees 50% of entrance slots
for public school students with half of those spots reserved for
low-income students and the overall demographic composition
reflecting the ethno-racial composition of the state. The Federal
Policy extended earlier policy initiatives that beganwith the 2002
affirmative action policy at the State University of Rio de Janeiro
and spread in non-uniform ways to almost 50 institutions by
2010. It is important to note both the overall context of race in
Brazil and the fact that the 2005–2006 cohorts followed in this
study entered the university before the affirmative action policy
was implemented in 2012. The cohorts who entered under the
affirmative action policy have not had sufficient time to graduate
and enter the labor market to be able to compare their earnings
relative to the income of their parents.

Our results indicate that upward mobility at UFPE com-
pares favorably to public flagships in the USA. While the
analysis using data for one flagship university in Brazil,
UFPE, is not perfectly comparable to Chetty’s analysis of
universities in the USA, it nonetheless allows us to generate
the first empirical estimate of mobility along the lines of
Chetty et al. (2017) for a public university in Latin America.
Moreover, we are able to examine how mobility varies by
gender and race, addressing the vacuum in the literature that
has focused on males in developed countries because of data
availability (Torche 2015). Although we find the UPFE con-
veys upward mobility for traditionally socially excluded indi-
viduals, we emphasize that under-representation of low-
income and Afro-Brazilian students, particularly in competi-
tive high-remunerated majors. Hence, while our analysis sug-
gest that public universities can play a key role in facilitating
upward social mobility in Brazil, the overall potential impact
is not realized if access remains highly unequal.

The remainder of the article is organized as follows. In the
next section, we provide background information on students
enrolled at the Federal University of Pernambuco, along with
a description of the university’s admissions policy. The
BData^ section describes the data and details the sample used
throughout the analysis. The BMethodology^ section presents
the methodology, and the BResults^ section describes the em-
pirical findings. The BConclusions and Policy Implications^
section concludes the paper.

Background

Our primary unit of analysis is students applying to the
Federal University of Pernambuco in Brazil (Universidade
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Federal de Pernambuco, UFPE) in the years of 2005 and 2006.
UFPE is the major flagship university in the northeast of
Brazil and one of the top ten institutions in the country,1 ac-
cording to the Ministry of Education. In addition to its high
quality and reputation, it is a public university and does not
charge tuition. These features make it a very attractive choice
for high school applicants from the state of Pernambuco, re-
gardless of their future career choices or socioeconomic back-
ground. As of 2018, enrollment at all university campus in-
cludes 30,000 undergraduate and 13,000 graduate students,
with an average of 5,000 undergraduate students admitted
per year over the period of analysis 2005–2006.

Currently, the university offers 99 undergraduate pro-
grams.2 Most of the undergraduate programs consist of four
years of coursework, and some are five-year programs
(34%).3 Unlike in the USA, students must decide their major
before applying and matriculating to university. The major
preference must be determined before taking the entrance ex-
am to UFPE since the second part of the exam is content
specific. As such students compete for a spot at the university
only with those who choose the same major.

Students are admitted to the university based on their en-
trance exam score called the vestibular, which is held once per
year and tests candidates through different subjects in two
rounds. The first round covers nine subjects (Mathematics,
Portuguese, a foreign language, Literature, History,
Geography, Physics, Chemistry, and Biology) and is the same
regardless the major she is applying to. The final round is a
specific-area exam which evaluates the applicants in
Portuguese and three other subjects particularly required for
the competed program. Only recently, in 2015, UFPE started
adopting the new national centralized entrance process
(Unified Selection System, SISU) applied to all public higher
education institutions, ending institution-specific exams.

For the cohort of 2005–2006, the acceptance rate to the
university was 10%. The majority of candidates are students
who have recently graduated from secondary school, but those
taking the exam includes individuals who were not admitted
in the past or students intending to switch majors. Any indi-
vidual with a high school diploma or equivalent4 can apply to

a specific major in the university, and their chances to be
admitted are exclusively determined by their performance on
the vestibular. In other words, for the cohort we follow in the
study, UFPE was not allowed to use other criteria to admit
candidates (Matta et al. 2016).

As a point of reference for the national population, 28.8%
of the college age population (18–25 year olds) who complet-
ed secondary school were attending a post-secondary educa-
tional institution in 2006.5 As a highly selective institution the
students admitted to UFPE are not representative of students
at all Brazilian universities. In that sense, and to provide some
context to how UFPE compares to the rest of the country, in
Table 1, we compare Exame Nacional do Ensino Médio
(ENEM) scores for entrants of the University with general
scores from students entering college in Pernambuco and
Brazil in the year 2006 (MEC 2006). The ENEM is a stan-
dardized, non-mandatory Brazilian national exam for high
school students in Brazil and is mostly used as one of the
admission criteria for being accepted into tertiary education.
UFPE matriculants perform better than the national and state
averages for entrants in Universities across the country.

The same pattern is observed when the focus is on family
educational background. For UPFE students, we use mother’s
tertiary education level as reported by the 2004 matriculants.
At the national and regional levels, we draw from a 2005
Instituto Nacional de Estudos e Pesquisas Educacionais
(INEP) study of ENEM participants—a proxy for individuals
applying to University that year (INEP 2006). Analogous to
the pattern seen with ENEM scores, matriculating UFPE stu-
dents come from a more advantageous educational back-
ground than their regional or national peers.

While UFPE is an elite university compared to all univer-
sities in Brazil, it well-represents the 36 federal public univer-
sities that are found to outperform private universities
(Hoffman et al. 2014). As shown in Table 13 in the
Appendix, the index of the quality of the undergraduate and
graduate courses offered by UFPE is close to the mean of all
federal public universities. Choice of major by gender at
UFPE also displays a similar pattern as found in other federal
universities. Women are extremely under-represented in math
and engineering majors, representing only 20% of students,
and over-represented in teaching majors (88%).

Data

Data Sources and Sample

Our study uses three different datasets. The first comes from
the admission committee (Comissão de Concursos e

1 Yearly, MEC performs a stringent evaluation of Brazilian Higher Education
Institutions (private and public) based in a vast range of inputs related to
infrastructure, quality of majors and teachers, management effectiveness, and
student’s academic performance. UFPE always have been figured at the twen-
ty best Brazilian public universities since the first MEC evaluation and is
currently in the 2nd percentile on the distribution of institutions quality.
2 This number does not include special programs, such as those focused on
distance learning and high school teachers without college degree.
3 Due to its complexity, students must attend six years of college education to
graduate in Medicine.
4 Students with high age/grade distortion may obtain secondary schooling
with a method called supletivo, which is an alternative method to compensate
the disadvantages related to opportunities in higher education assess. It basi-
cally summarizes all high school program, which usually takes 3 years, in one
intensive year course.

5 Calculation based on 2006 National Household Survey (Pesquisa Nacional
Por Amostra de Domicilios).
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Vestibulares, COVEST), which provides detailed information
about every UFPE applicant over the period of 2005–2006. It
contains a wide range of socioeconomic characteristics includ-
ing the family income reported at the time the student took the
entry exam, as well as the first round of the college entry exam
in which the content is common regardless of area of study.
The income of the family, which is used to obtain our key
explanatory variable, is not reported continuously but in cate-
gories. As such, we are not able to use the exact categories to
replicate the bottom income quintile. The bracket of family
income is assigned a percentile according to the national
household income distribution as measured in the 2005 and
2006 Pesquisa Nacional por Amostra de Domicílios (National
Household Survey - PNAD) (IBGE 2017). The lowest income
category of a monthly family income of 300 reais or below
corresponds to the cutoff for the income of the families with
the 17% lowest incomes in 2005 and 12% lowest incomes in
2006.6 Student in families earning above 2000 reais monthly
are in the top quintile of family income, or to be precise in the
top 17% of families in 2005 and in the top 20% in 2006. For
simplicity, wewill refer to these as the lowest (Q1) and highest
income (Q5) quintiles.

Whilewe do not have an externalmeans of validating the self-
reported parental income from the COVEST, we note that there
is a high correspondence between the lowest income category
and low parental education. Of the entrants in 2005–2006
reporting the lowest family income category, 38.3% reported
the schooling attainment of the mother was less than primary
complete. Of the matriculants reporting the highest family in-
come category, 7% of themothers of this group attained less than
complete primary school. The COVEST data also includes in-
formation on student’s age, gender, race, parents’ occupations,
and type of high school (public or private). The information on
parents’ occupations is reported by the student and indicates if
her mother and father work as a public employee, private em-
ployee, entrepreneur, farmer, or other occupation.7 The student’s

race is self-reported according to the standard IBGE classifica-
tions. The fact that race is reported at entry addresses concerns
that the student might change his or her classification based on
her success in school or in the labormarket. The reporting of race
also occurred 6 years before the affirmative action programswere
implemented at UFPE.

The second data used in our analysis is UFPE’s Academic
Information System (Sistema de Informações Acadêmicas,
SIGA), which precisely informs the academic situation of
UFPE enrollees. Matching SIGAwith COVEST allows us to
identify candidates who matriculated at UFPE and their
assignedmajor program. In addition, SIGA plays an important
role on recovering any missing values in the gender variable
obtained from COVEST, since it requires precise registration
by students. Our initial sample consists in 9707 students
matched from these two datasets.

Finally, individual earnings for the sample of students who
entered UFPE in 2005–2006 in Brazil are measured 12–13 years
later using an administrative database, the Relação Anual de
Informações Sociais (RAIS), which is linked to the tax system
and covers approximately 49.6 million records for individuals in
2017.8 The RAIS is a longitudinal dataset at the employee–
employer level, with national coverage of the Brazilian formal
labor market. To match the three databases at the student level,
we used the individual unique social security number, which is
required at the time of application and at the university’s enroll-
ment process, and search across all 49.6 million RAIS records of
formal employment covering all states in Brazil. The young adult
earnings for the sample of US college students is also taken from
tax records as reported in 2014 for wage earnings and net self-
employment income. An individual’s percentile in the earnings is
based on the national distribution of individual earnings for
others in the same birth cohort.9 To obtain the top quintile of
our dependent variable, we used the national income threshold
calculated from RAIS. Moreover, the individuals’ earnings were
deflated to December 2006 using the Extended Consumer Price
Index (IPCA). The final sample includes 5985 students.

The US analysis relies heavily on tax records in which stu-
dents attending accredited US colleges are matched by social
security numbers across tax forms in which the students have
been listed as dependents, typically by parent(s). The US sample
is comprised of 6.7 million students ages 19–22 who attended
2199 accredited universities in 1999–2004. Parental income for
this sample reflects the average of when the college student was
age 15–19 in 1996–2000 to smooth transitory fluctuations. The
family income is ranked relative to all other families in the na-
tional distribution who have children in the same birth cohort.

6 The assignment of each student in the national distribution of earnings was
based on the microdata of the 2005 and 2006 PNAD. The assignments for
2005 were also validated with the reports by IBGE on the distribution of
family income for 2005 as the minimum monthly salary was 300 reais and
therefore the income categories reported in the IBGE tables corresponded with
the categories in the COVEST.
7 COVEST data includes a domestic worker occupation exclusively for stu-
dent’s mother.

8 RAIS or Yearly Social Information Report is a large restricted-access federal
dataset collected by the Brazilian Ministry of Labor. Every year, tax registered
firms are legally required to report every worker formally employed at some
point during the previous calendar year.
9 We calculate the average monthly wage and deflate it to December 2006 for
comparability purposes.

Table 1 Standardized high school (ENEM) scores and mother’s
education

ENEM score (0–100) Mother’s education
(% any tertiary education)

UFPE matriculants 52.56 39.80

Pernambuco 43.53 14.171

Brazil 44.49 23.51

1 Refers to the entire northeast region



Table 2 Differences in samples for mobility and persistence analysis

USA Brazil

Initial sample 6.7 million students attending 2199 universities (1190 public
and 1009 private).

9707 students attending 1 federal public university in the state
of Pernambuco during 2005–2006.

Ages at baseline Ages 19–22 in 1999–2004 as students. Ages 18–29 in 2005–2006 as students.

Ages at follow-up Ages 32–34 in 2014 (may or may not have graduated. Ages 30–42 in 2017 (may or may not have graduated).

Parental income Parental income reflects the average of when college student
was age 15–19 in 1996–2000 to smooth transition fluctua-
tions. The parental income is ranked relative to all other
parents in national distribution who have children in the
same birth cohort. Matching of students and parental tax
records as described in Chetty et al. (2017).

Family income is self-reported by students in 2005–2006 from
entry level administrative surveys at university. Percentiles
assigned by using income cutoffs for national ranking of
family income in 2005 and 2006 PNAD.

Young adult earnings Baseline sample’s tax records as reported in 2014 for wage
earnings and net self-employment income. Percentiles
assigned by ranking individual earnings relative to all other
in same birth cohort.

Individual earnings: federal tax-related data from the ministry
of labor (RAIS - Relação Anual de Informações Sociais or
Yearly Social Information Report). Percentiles assigned by
using earnings cutoff for national ranking of individual
earnings for individuals 27–39 in 2017 PNAD.

Mobility Transition from lowest 20% of parent income to highest 20% of
individual earnings.

Transition from lowest 17% of family income to highest 20%
of individual earnings.

Persistence Transition from highest 20% of parent income to highest 20%
of individual earnings.

Transition from highest 20% of family income to highest 20%
of individual earnings.

Distance in years
(from attendance to
adult earnings)

10–13 years. 12–13 years.

Excluded from the
sample

Analysis excludes students who do not have valid Social
Security numbers (non-residents), students who were never
declared as dependents in tax returns and students whose
parents declared negative income in their tax returns.

Individual earnings only includes formal sector (62%
coverage) for this sample.
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Table 2 summarizes the differences in the data sources for the
UFPE analysis and the analysis of US universities by Chetty et al.
(2017). Some key differences in the data should be highlighted.
The narrower lowest income bracket in Brazil, covering students
from the lowest 17% in 2005 and lowest 12% in 2006 rather than
the lowest 20% of family incomes, serves to underestimate the
measure of upward mobility in UFPE relative to the measures at
universities in the USA. The coverage of earners into taxable
earnings, while high in both cases, is likely to be different for the
USA and Brazil and may influence the results as well.

While the analysis for UFPE is not perfectly comparable to
Chetty’s analysis of universities in the USA, it nonetheless permits
us to assess whether the observed social mobility better alignswith
traditional perception of public flagship universities in Latin
America (little to no mobility) or perceptions of universities in
the USA (considerable mobility). It is possible to compare mobil-
ity by gender using both the UFPE and Chetty datasets but self-
reported data on race is only available in theUFPEdata, sowewill
not be able to compare social mobility by race with US
universities.

Descriptive Statistics

Table 3 presents the descriptive statistics for all variables used
in the analysis. The first three columns depict the initial sam-
ple of students derived from the match between COVEST-

SIGA datasets. The final sample, presented in the latter three
columns, represents the subset of individuals found in the
formal labor market in 2017, conditioned on having between
18 and 29 years of age and beingWhite or Afro-Brazilian. We
match 62.2% of students from the enrollment data for the
2005–2006 cohorts with earnings from formal jobs in 2017,
irrespective of gender. This is slightly higher than the 52.2%
of individuals measured as contributing to labor taxes through
formal sector employment for the same age group in the 2015
National Household Survey.

The unconditional means reveal that the patterns are very
similar across the two samples. The share of students from the
poorest households is 7% in both samples, but there are slight
differences across the higher income brackets, with students
from the top quintile being slightly underrepresented in the
final sample. Self-identification of ethnic-racial category was
reported in the COVEST using the same questions as in the
census. Given that the sample is not sufficient for statistical
analysis of students who identify as Indigenous and Asian-
Brazilian, we focus on students identifying as Afro-Brazilian
(pardo and preto) and White who comprise 44% and 56% of
the sample, respectively.10 The UFPE enrollees are equally
divided across gender and have an average of 21 years of

10 The COVEST sample was comprised of 1% of students who self-identified
as Indigenous and 4% as Asian-Brazilian.



Table 3 Summary statistics
Initial sample Final sample

Mean Std. dev. N Mean Std. dev. N

Formally employed in 2017 0.710 0.454 9707 1.000 0.000 5985

Female 0.490 0.500 9707 0.496 0.500 5985

Age at application 21.29 4.726 9702 20.48 2.498 5673

Afro-Brazilian (pardo+preto) 0.432 0.495 8842 0.466 0.499 5498

Private secondary school 0.722 0.448 9506 0.715 0.451 5887

Father occupation

Self-employed 0.241 0.428 2185 0.235 0.424 5646

Entrepreneur 0.171 0.376 1547 0.160 0.366 5646

Private employee 0.179 0.383 1620 0.189 0.391 5646

Farmer 0.013 0.115 121 0.015 0.121 5646

Other 0.396 0.489 3593 0.402 0.490 5646

Mother occupation

Self-employed 0.411 0.492 2431 0.413 0.492 3678

Entrepreneur 0.186 0.389 1100 0.175 0.380 3678

Private employee 0.161 0.367 950 0.163 0.369 3678

Farmer 0.101 0.100 60 0.011 0.105 3678

Other 0.232 0.422 1375 0.238 0.426 3678

Entry exam score (first round)

2005 cohort 6.317 0.998 4390 6.344 1.001 2769

2006 cohort 6.123 1.051 5067 6.153 1.082 3112

Family income bracket at application

Lowest ≅ Q1 0.066 0.248 9109 0.069 0.254 5673

≅Q2 0.266 0.442 9109 0.289 0.454 5673

≅Q3 0.161 0.368 9109 0.163 0.370 5673

≅Q4 0.144 0.351 9109 0.142 0.350 5673

Highest ≅ Q5 0.363 0.481 9109 0.335 0.472 5673

Earning brackets in 2017

Highest ≅ Q5 0.659 0.474 5985

This table shows the descriptive statistics for the whole sample of students matriculated at UFPE (initial sample)
and the sample of formally employed students (final smple)
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age. Regarding the family income, Table 3 also highlights that
more than 30% of the students come frommore wealthy back-
grounds, while 52% attain the 71 percentile of the national
income distribution, which translates into around 4.2–5 min-
imum salaries at 2005–2006 values. About 12–13 years after
matriculating in the university, the earnings are very favor-
able: 66% of the matriculants reach the highest quintile of
the national income distribution. In the next section we ana-
lyze intergenerational mobility using transition rates and con-
trol for other factors.

Methodology

To compare with Chetty et al. (2017), we define upward mo-
bility as the percentage of students who matriculate to the
university from the lowest quintile according to the their

families income with respect to the national distribution of
family income, and subsequently attain as young adults the
highest quintile of earnings, again measured relative to their
peers in the national distribution of earnings. We also measure
the persistence of intergenerational income associated with
universities by measuring the percentage of students matricu-
lating in the highest family income quintile who maintain the
highest income quintile bracket of earnings as young adults. It
is important to clarify that the methodology applied does not
identify the causal effects on students of attending a university,
but rather is a descriptive analysis of the intergenerational
mobility associated with the universities.

Following Chetty et al. (2017), we calculate an index that
estimates the effectiveness of the university at social mobility
which depends on the mobility rate as well as the university’s
coverage of the poor students. Whereas the transition mobility
measures the effectiveness on upward mobility from the



Table 4 Intergenerational income persistence by university: Brazil and USA

(1) Persistence: % from top
income bracket attaining top
earnings bracket

(2) Coverage: % enrolled
from top income bracket

Index of univ.
persistence(1)×(2)

Brazil

Federal University of Pernambuco 76.1 33.5 25.5

USA 30.8 26.1 8.0

Top 5 public universities ranked by index

University of Virginia 64.5 68.4 44.1

Univ. of Michigan - Ann Arbor 62.4 68.9 43.0

Georgia Institute of Tech. 71.7 58.6 42.0

College of William & Mary 56.5 69.8 39.5

California Maritime Academy 76.7 50.6 38.8

Average of public universities 27.6 20.7 5.7

Top 5 public flagship universities ranked by index

University of Virginia 64.5 68.4 44.1

Univ. of Michigan - Ann Arbor 62.4 68.9 43.0

University of Delaware 55.8 62.6 34.9

Univ. of California, Berkeley 62.1 51.3 31.9

Univ. of North Carolina - Chapel Hill 53.6 59.4 31.8

Average of 32 public flagship universities 47.9 46.7 22.4

Top 5 private universities ranked by index

Princeton University 70.6 76.8 54.2

Washington and Lee University 64.7 81.3 52.6

Georgetown University 70.8 72.7 51.5

Duke University 70.9 71.7 50.8

University of Pennsylvania 71.3 69.9 49.9

Top 5 Ivy League Plus universities ranked by index

Princeton University 70.6 76.8 54.2

Duke University 70.9 71.7 50.8

University of Pennsylvania 71.3 69.9 49.9

Stanford University 69.5 69.0 48.0

Yale University 64.6 73.2 47.3

Average of private universities 34.6 32.4 11.2

Results for the USA come from Chetty et al. (2017). Ivy-Plus colleges are defined as the Ivy League plus Stanford, MIT, Chicago, and Duke and the 32
public flagships are defined using the College Board Annual Survey of Colleges (2016) as shown in Table 10 of Chetty et al. (2017)
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perspective of a low-income individual, the college mobility
index assesses the overall mobility of low-income students
realized by the university. If the policymaker’s objective is
to maximize the chance of a low-income matriculant reaching
the highest earnings bracket the transition mobility is most
relevant. But if the policymaker is more interested in the num-
ber of poor students who experience upward mobility, the
university index is more relevant. A similar index is compiled
to measure the persistence associated with specific colleges.
To calculate the index of college persistence, the transition
persistence is multiplied by the coverage of students from
the highest income bracket. Expanding from Chetty et al.
(2017), we further present disaggregated mobility results by
gender and race. Finally, we examine the probability of

reaching the top earnings quintile using linear probability
models to examine whether gender and race differences are
significant after controlling for family and individual
characteristics.

Results

While the analysis for Brazil is neither comprehensive nor
fully comparable to Chetty’s analysis of universities in the
USA, it nonetheless permits us to assess whether the social
mobility observed at UFPE is aligned with common percep-
tions. As can be seen in Tables 4 and 5 for UFPE as well as in
US universities, the measure of persistence, or the probability



Table 5 Upward intergenerational mobility by university: Brazil and USA

(1) Mobility: % from lowest income
bracket attaining top earnings bracket

(2) Coverage: % enrolled
from lowest income bracket

Index of univ. mobility
(1)×(2)

Brazil

Federal University of Pernambuco 45.9† 7.0 3.0

USA 19.6 12.5 2.5

Top 5 public universities ranked by index

CUNY Bernard M. Baruch 46.8 27.6 12.9

CUNY City College of New York 36.0 32.5 11.7

CUNY Lehman College 27.9 36.7 10.2

California State University, Los Angeles 29.9 33.1 9.9

CUNY John Jay College of Criminal Justice 35.7 27.2 9.7

Average of public universities 15.8 14.5 2.3

Top 5 public flagship universities ranked by index

University of California, Berkeley 55.2 8.8 4.9

Rutgers, State University of New Jersey 47.3 7.9 3.7

State University of New York, Buffalo 42.5 8.2 3.5

University of Florida 42.8 6.1 2.6

University of Washington System 45.6 5.4 2.5

Average of 32 public flagship universities 33.9 5.4 1.8

Top 5 private universities ranked by index

Vaughn College of Aeronautics and Tech. 44.8 36.5 16.4

Mass. Coll. Pharm. and Health Sciences 91.3 10.2 9.3

Pace University 55.6 15.2 8.4

ITI Technical College 40.2 20.3 8.1

Technical Career Institutes 19.8 40.3 8.0

Top 5 Ivy League Plus universities ranked by index

Massachusetts Institute of Technology 66.5 5.1 3.4

Columbia University 61.2 5.0 3.1

Cornell University 59.4 4.9 2.9

Stanford University 62.7 3.6 2.2

Yale University 57.3 3.6 2.1

Average of private universities 24.0 10.2 2.4

†In the case of UFPE (Brazil), the lowest income bracket for access is the poorest 17% of families in 2005 and 12% of families in 2006 from the national
income distribution. Results for the USA come from Chetty et al. (2017). Ivy-Plus colleges are defined as the Ivy League plus Stanford, MIT, Chicago,
and Duke and the 32 public flagships are defined using the College Board Annual Survey of Colleges (2016) as shown in Table 10 of Chetty et al. 2017
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of attaining the highest quintile of earnings as young adults
given that one matriculated in the highest income quintile, is
higher than mobility, or the probability of transitioning from
the lowest to highest income bracket.11 The higher success
rates in reaching the highest earning brackets for the most
advantaged students do not contrast with the conventional
wisdom. UFPE’s overall index of persistence is very similar
to the average of the public flagship universities in the USA
(25.5 vs. 22.4). But this similar outcome reflects two different
dynamics across the public flagships. The share of students

coming from the highest income families is much higher in the
US public flagship institutions while the transition probability
of maintaining one’s place in the highest ranks is higher at
UFPE. At UFPE 76.1% of students who enter in 2005–2006
from the richest families are measured in the RAIS in 2017 as
earning in the top quintile of the earnings distribution for their
age group. This high level of persistence reflects the tradition-
al narrative about public universities preserving the distribu-
tion of wealth in Brazil.

However, contrary to the conventional wisdom, as can be
seen in Table 5, UFPE is associated with considerable inter-
generational upward mobility. The observed mobility at
Brazil’s flagship public university UFPE (45.9%) is higher

11 We should keep in mind that the comparisons are similar but not equivalent
across countries.



Table 6 Upward intergenerational mobility by university and gender: Brazil and USA

(1) Mobility: % from lowest income
bracket attaining top earnings bracket

(2) Coverage: % enrolled from l
owest income bracket

Index of univ. mobility
(1)x(2)

Female

Brazil Federal University of Pernambuco 38.5† 7.8 3.0

USA 15.0 13.3 2.0

Average of public universities 10.9 15.9 1.7

Average of public flagship universities 28.1 5.7 1.6

Average of private universities 20.1 10.2 2.1

Male

Brazil Federal University of Pernambuco 55.5† 6.1 3.4

USA 26.6 11.0 2.9

Average of public universities 22.4 12.8 2.9

Average of public flagship universities 41.7 5.0 2.1

Average of private universities 32.6 8.5 2.8

† In the case of UFPE (Brazil), the lowest income bracket for access is the poorest 17% of families in 2005 and 12% of families in 2006. Results for the
USA come from Chetty et al. (2017)
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than the mobility rates at the US public flagship universities
(33.9% on average).12 The university’s overall effectiveness
observed in promoting social mobility depends on the cover-
age of low-income students. The measure of coverage of low-
income students at UFPE, despite its focus on than the lowest
quintile, is higher than that at US Ivy-plus institutions and US
public flagships. The overall social mobility index for UFPE
(3.0%) is above Stanford, Yale, and Harvard and at the top of
the range of the US public flagships.13 In this sense, the public
flagship of UFPE can be described as on the path to being an
Bengine of social mobility,^ as Chetty et al. (2017) describes
the US public flagships with the highest indices of mobility
(Tables 6 and 7).

It is important to note that while we have documented
considerable mobility from lowest to highest income brackets
at UFPE, these transitions are not realized by all students in
the sample and as noted in other research in the region, some
students may encounter downward mobility and/or negative
private returns on their investments in tertiary education. The
tremendous expansion in tertiary schooling has placed down-
ward pressure on the returns to completing tertiary as com-
pared with secondary. Not only have returns to completing
tertiary versus secondary declined in recent years (Busso
et al. 2017), but studies find that the private return to graduat-
ing from college is negative for approximately 30% of stu-
dents in Colombia and 20% of students in Chile (Gonzalez-
Velosa et al. 2015).14 Moreover, studies have found declines

in the overall quality of tertiary schooling provided as com-
pared with earlier years (Busso et al. 2017).15

Heterogeneity

When disaggregating results by gender we note higher rates of
persistence and mobility for males than for females, both at
UFPE and in the US universities but a differential pattern of
matriculation by income background. Women are more likely
than men to matriculate from the lowest income bracket and
less likely from the highest income families, for both UFPE
and the US public flagships.

With regard to race, we disaggregate the UFPE data
(Table 8) but are unable to compare to results for US univer-
sities as they are not available. As in the previous analysis,
persistence is observed to be higher than mobility for both
White and Afro-Brazilian students. The probability of
transitioning from the poorest income bracket to the highest
(mobility) is marginally higher for whites than Afro-
Brazilians, and the probability of staying in the top quintile
is the same for both groups. While intergenerational mobility
by race is not analyzed through the role of the universities in
the USA, another paper by the Chetty research group finds
that with respect to overall intergenerational mobility, Black
males in the USA are more likely to exit the highest income
bracket than their white counterparts (Chetty et al. 2018). The
small to no difference in the transition rates by race at UFPE
are complemented with a pattern of matriculation that pro-
motes social inclusion. As shown in the last column of
Table 8, once we consider the differential pattern of matricu-
lation by income background, with a higher coverage of Afro-

12 Chetty et al. define public flagships using the College Board Annual Survey
of Colleges (2016). There are 32 US flagships included in the average.
13 Again, we are likely underestimating mobility in the case of Brazil.
14 Private returns take into consideration the costs, including opportunity
costs, of additional education not only the difference in earnings between
different levels of schooling.

15 We have full transition matrix (presented in the appendix) for UFPE, but we
do not have the full transition matrix for the USA.



Table 7 Intergenerational income persistence by university and gender: Brazil and USA

(1) Persistence: % from top
income bracket attaining top earnings bracket

(2) Coverage: % enrolled
from top income bracket

Index of univ.
persistence(1)–(2)

Female

Brazil Federal University of Pernambuco 72.9† 30.7 22.4

United States 22.4 24.7 5.5

Average of public universities 18.3 18.9 3.5

Average of public flagship universities 38.6 45.5 17.6

Average of private universities 27.5 32.0 8.8

Male

Brazil Federal University of Pernambuco 78.8† 36.5 28.8

United States 40.1 28.4 11.4

Average of public universities 36.0 22.9 8.2

Average of public flagship universities 57.8 48.1 27.8

Average of private universities 46.1 36.3 16.7

† In the case of UFPE (Brazil), the top income bracket is students matriculating from the highest 17% family incomes in 2005 and highest 20% of family
income in 2006. Results for the USA come from Chetty et al. (2017)
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Brazilians in the lowest income brackets, UFPE as an institu-
tion is achieving a higher index of intergenerational income
mobility for Afro-Brazilian students than for white students.
In other words, UFPE is movingmore Afro-Brazilian students
thanWhite students from the lowest income bracket to the top
bracket not because of a higher individual transition rate but
because of a higher rate of coverage.

Linear Probability Regressions

Table 9 displays the results of linear probability models that
predict the probability that the individual earns in the top
salary quintile among 27–39 year olds in all Brazil in 2017.
We control for a set of family and individual characteristics
including family income bracket, matriculation from private
secondary school, first round entry exam score, choice of ma-
jor, grade-point average in first semester, race, and gender.16

The negative monotonic relationship between family income
bracket and individual earnings is maintained when controls
for female and Afro-Brazilian are introduced in the specifica-
tion presented in column 3. However, the addition of the first
round entry exam score and fixed effects by major attenuates
the effect of the family income variables, with all brackets
remaining significantly less likely to reach the top earnings
quintile although with half or a third of their original
magnitude.

One of the most consistent findings is the significantly
negative female effect, indicating that female students are
4.9–12.4 percentage points less likely to reach the highest

earnings quintile than their male peers. With simple controls
for family income, the female penalty is approximately 12.4
percentage points as shown in regression 3. The introduction
of a proxy for ability, the first round college entry score in
regression 4, does little to attenuate the female penalty, sug-
gesting that ability does not explain this gender difference.
However more than half of the difference appears to be related
to the choice of major as the female penalty in the specifica-
tion of column 6 declines by over half with the addition of a
set of dummies for major at first semester.

The results in Table 9 also reflect the patterns observed in
Table 8 of lower mobility rates for Afro-Brazilian students. A
significant and considerable gap of 7.0 percentage points for
Afro-Brazilians is estimated when only the gender variable is
included as shown in column 7. The gap by race reflects
historical patterns of exclusion in Brazil as the distribution
of family income among the Afro-Brazilian students is more
concentrated in the lower categories than among White stu-
dents. The estimated parameter for Afro-Brazilians falls by
almost half when family income is included in regression 3.
While the disadvantage by race is less than one-half the size of
gender, it also does not change substantially when the proxy
for ability (vestibular score) is added in column 4. However,
once controls for majors are added in column 6 there is no
longer a significant penalty to race. This suggests that for the
2005–2006 population of students matriculating to UFPE,
these basic explanatory variables explain the differences ob-
served in reaching to the highest earnings quintile.

The inclusion of fixed effects by major indicates that, in
fact, the career choice made previously to university en-
trance plays a role in explaining differences in future earn-
ings across gender and race. As shown in Table 12, the
summary statistics suggest that females and Afro-

16 The regressions also include a dummy for living in the city of Recife at the
time of application and dummies for parents’ occupations (self-employed,
entrepreneur, private employee, farmer or other). The results are qualitatively
the same with the exclusion of the geographic and occupational controls.



Table 9 Probability of reaching top earnings quintile, UFPE entrants

(1) (2) (3) (4) (5) (6) (7) (8)
Q5 Q5 Q5 Q5 Q5 Q5 Q5 Q5

Family income ≅ Q1
(lowest)

− 0.320***
(0.039)

− 0.303***
(0.038)

− 0.286***
(0.039)

− 0.201***
(0.039)

− 0.187***
(0.041)

− 0.132***
(0.042)

Family income ≅Q2 − 0.181***
(0.021)

− 0.162***
(0.021)

− 0.148***
(0.022)

− 0.094***
(0.022)

− 0.090***
(0.023)

− 0.058**
(0.023)

Family income ≅ Q3 − 0.103***
(0.023)

− 0.089***
(0.023)

− 0.089***
(0.024)

− 0.048**
(0.024)

− 0.046*
(0.024)

− 0.031
(0.024)

Family income ≅ Q4 − 0.078***
(0.023)

− 0.068***
(0.023)

− 0.061**
(0.024)

− 0.039*
(0.024)

− 0.040*
(0.024)

− 0.013
(0.024)

Age at application − 0.014***
(0.003)

− 0.014***
(0.004)

− 0.009***
(0.004)

− 0.008**
(0.004)

− 0.005
(0.004)

Female − 0.121***
(0.015)

− 0.124***
(0.016)

− 0.113***
(0.015)

− 0.115***
(0.015)

− 0.056***
(0.017)

− 0.121***
(0.016)

− 0.049***
(0.017)

Afro-Brazilian − 0.042***
(0.016)

− 0.036**
(0.016)

− 0.035**
(0.016)

− 0.026
(0.016)

− 0.070***
(0.016)

− 0.035**
(0.015)

Entry exam score
(1st round)

0.087***
(0.007)

0.085***
(0.007)

0.051***
(0.012)

Private sec. school 0.022 (0.021) 0.018 (0.021)

Constant − 0.320***
(0.039)

− 0.303***
(0.038)

− 0.286***
(0.039)

− 0.201***
(0.039)

− 0.187***
(0.041)

− 0.132***
(0.042)

Major fixed effects X X

Observations 5728 5728 5532 5532 5472 5472 5546 5546

R-squared 0.058 0.079 0.079 0.130 0.131 0.213 0.036 0.199

This table presents the regression estimates of linear probability models (LPM). Each column represents a different regression. The dependent variable
(Q5), displayed on the top of each column, is a binary variable assigning B1^ for those students who attained the top quintile of the national income
distribution in 2017. Family income is measured by dummy variables indicating the income bracket the student belonged at the time of application to the
university. We use control variables for gender (a dummy indicating if the student is female), race (a dummy indicating if the student is Afro-Brazilian),
and a proxy for ability (First round college entry score). Columns (6) and (8) control for major fixed effects (67 dummies). All regressions include a
cohort dummy, a binary variable indicating if the student lived in the city of Recife at the time of application, dummies for parents’ occupation as
mentioned in the data section, and are restricted to those whowere working at the formal labor market in 2017. Robust standard errors are in parentheses.
*, **, and *** represent statistical significance at 10%, 5%, and 1%, respectively

Table 8 Upward intergenerational mobility and persistence by university and race: Brazil

(1) Mobility: % from lowest income
bracket attaining top earnings bracket

(2) Coverage: % enrolled from
lowest income bracket

Index of univ. mobility(1)×(2)

Brazil 52.1† 7.1 3.7

White 49.0† 5.1 2.5

Afro-Brazilian (pardo+preto) 44.9† 8.6 3.9

(1) Persistence: % from top income
bracket attaining top earnings bracket

(2) Coverage: % enrolled from
top income bracket

Index of univ. persistence(1)×(2)

Brazil 79.3† 33.1 26.2

White 77.6† 41.7 32.4

Afro-Brazilian (pardo+preto) 73.4† 24.9 18.3

†In the case of UFPE (Brazil), the top income bracket is students matriculating from the highest 17% family incomes in 2005 and highest 20% in 2006.
Results for the USA come from Chetty et al. (2017)
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Brazilians tend to choose majors with lower returns in the
labor market. For instance, the concentration of Afro-
Brazilians and females in fields like humanities is very pro-
nounced compared to their lower representation in STEM
fields (Bustelo et al. 2019). The asymmetric distribution of
these two characteristics across fields raises questions
about their career choices prior to entering the tertiary edu-
cation system. Possible explanations could relate to the lack

of role models in some fields (Hoffmann and Oreopoulos
2009) or poor incentives to invest in stereotyped subjects—
like Math and Physics—in early grades (Pope and Sydnor
2010). Specifically for Afro-Brazilian students, the fact that
matriculation is more often than not preceded by an atten-
dance to low quality primary and secondary public schools
(Cavalcanti et al. 2010) can also work as an additional bar-
rier in accessing more competitive/high return majors.



Table 10 Probability of reaching top earnings quintile controlling for major choice, UFPE entrants

(1) (2) (3) (4) (5) (6) (7) (8)
Female Male White Afro-

Brazilian
White female White male Afro-Brazilian

female
Afro-Brazilian
male

Family income ≅ Q1
(lowest)

− 0.199***
(0.060)

− 0.043
(0.057)

− 0.142**
(0.065)

− 0.118**
(0.057)

− 0.247**
(0.100)

− 0.029
(0.082)

− 0.185**
(0.080)

− 0.050
(0.082)

Family income ≅ Q2 − 0.081**
(0.035)

− 0.029
(0.032)

− 0.109***
(0.031)

− 0.006
(0.036)

− 0.118**
(0.048)

− 0.114***
(0.042)

− 0.041 (0.055) 0.035 (0.049)

Family income ≅ Q3 − 0.047
(0.036)

− 0.017
(0.032)

− 0.059*
(0.031)

− 0.003
(0.037)

− 0.075
(0.046)

− 0.064
(0.043)

− 0.057 (0.059) 0.041 (0.049)

Family income ≅ Q4 − 0.040
(0.036)

− 0.003
(0.031)

− 0.055*
(0.032)

0.037
(0.036)

− 0.081
(0.050)

− 0.027
(0.041)

0.003 (0.059) 0.040 (0.047)

Age at application − 0.015**
(0.006)

0.002
(0.005)

− 0.007
(0.005)

− 0.003
(0.005)

− 0.015*
(0.009)

0.001 (0.007) − 0.009 (0.010) 0.000 (0.007)

Private secondary
school

0.043 (0.033) 0.004
(0.027)

− 0.012
(0.030)

0.046
(0.029)

0.020
(0.050)

− 0.030
(0.039)

0.052 (0.046) 0.028 (0.040)

Afro-Brazilian − 0.027
(0.024)

− 0.021
(0.021)

Entry exam score (1st
round)

0.053***
(0.018)

0.048***
(0.015)

0.040**
(0.016)

0.053***
(0.018)

0.033
(0.025)

0.038*
(0.021)

0.062** (0.030) 0.047**
(0.023)

Female − 0.043*
(0.023)

− 0.064**
(0.027)

Major fixed effects X X X X X X X X

Observations 2682 2790 2911 2561 1399 1512 1283 1278

R-squared 0.137 0.083 0.112 0.144 0.119 0.077 0.145 0.088

This table presents the regression estimates of linear probability models (LPM) for subsamples. Each column represents a different regression. The
dependent variable (Q5), displayed on the top of each column, is a binary variable assigning B1^ for those students who attained the top quintile of the
national income distribution in 2017. Family income is measured by dummy variables indicating the income bracket the student belonged at the time of
application to the university. We use control variables for gender (a dummy indicating if the student is female), race (a dummy indicating if the student is
Afro-Brazilian), and a proxy for ability (first round college entry score). All regressions include a cohort dummy, a binary variable indicating if the
student lived in the city of Recife at the time of application, dummies for parents’ occupation as mentioned in the data section, major fixed effects (67
dummies), and are restricted to those who were working at the formal labor market in 2017. Robust standard errors are in parentheses. *, **, and ***
represent statistical significance at 10%, 5%, and 1%, respectively
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We also explore these same relationships through the set of
basic regressions that are run separately on the demographic
groups as shown in Table 10. The double-disadvantage for
Afro-Brazilian women is demonstrated in the regressions in
columns 1 and 4. The penalty to being female is higher for
Afro-Brazilian women than for white women and the penalty
for being Afro-Brazilian is negative and significant for fe-
males but not for males. The different functional forms are
evident with males demonstrating a much steeper relationship
between family income and the probability of reaching the top
earning quintile than women, particularly among White
students.

Concerns about Selection

Our results suggest that entry into UFPE conveys considerable
upward social mobility for low-income and traditionally mar-
ginalized populations in Brazil. As we are not able to match a
large proportion of the matriculating cohort from 2005 to 2006
with formal labor income in 2017, the methodology raises
concerns about selection. Of primary concern is whether the
students who are not observed in the 2017 RAIS income data

have very different transition rates than the students with ob-
served salary data. Table 11 examines the probability of being
observed in the RAIS labor income data among the sample of
students from the lowest income bracket. There are no indi-
vidual or family characteristics that are significantly correlated
with having a formal labor market income in 2017. While our
results remain descriptive rather than causal, the analysis in
Table 11 suggests that we are not overestimating upward mo-
bility by omitting students with weaker observable character-
istics from the analysis.

Conclusions and Policy Implications

The persistence of economic advantage as passed from one
generation to another is observed in both the US universities
as well as at UFPE, where college students matriculating from
high income backgrounds are one third to two thirds more
likely to reach the upper rungs of young adult earnings than
peers from low-income backgrounds. Conventional percep-
tion has held that universities in Latin America, particularly
flagship public universities, did not offer a ladder for low-



of longitudinal data, the opportunity to explore intergenera-
tional mobility has been very limited in developing countries,
including in Latin America. This analysis demonstrates that
for cohorts entering between 2005 and 2006, the Federal
University of Pernambuco (UFPE) provided more mobility
than the average for US flagship public universities as well
as a higher index of mobility than numerous elite private uni-
versities in the USA. It is worth noting that at this period in
time approximately 7% of students matriculated from families
from the lowest income quintile in Brazil compared to 36%
from the top quintile, in effect limiting the university’s overall
contribution to reducing income inequality.

At UFPE as elsewhere in the region of Latin America and
the Caribbean over the past two decades, women have moved
ahead of men in terms of access to tertiary schooling, but
when it comes to transforming the college experience to labor
market remuneration, men have maintained their advantage
(Duryea and Robles 2017). As is the case in the USA, we find
that female entrants at UFPE experience lower intergenera-
tional income mobility than male counterparts. Our analysis
suggests that this is explained not through differential ability
by gender but in large part explained by differential major

choice by gender. Brazil is beginning to explore programs to
promote the interest and self-confidence of girls into non-
traditional majors, such as through after-school girls coding
clubs and other initiatives. As the selection of major is made at
a much earlier stage in Brazil than in the USA, it is even more
important that these initiatives target girls as they are forming
expectations about university courses and future careers.

Important differences in mobility are also found across
race. The lower probability for Afro-Brazilian matriculants
at UFPE to earn in the top income quintile is related to histor-
ical patterns of discrimination in Brazil. Success at reaching
the top quintile is correlated with one’s family income at ma-
triculation with the family income of Afro-Brazilian students
more concentrated in the lower brackets. Racial differences in
reaching the top earnings bracket are largely explained by
income and choice of major, but not ability.

The cohorts analyzed entered UFPE in 2005–2006 and
thus pre-date the Federal Policy of affirmative action that
was implemented at UFPE in 2012. While our analysis finds
considerable upward mobility for traditionally marginalized
students, only 7% of the student population overall matricu-
lated from the lowest income brackets and the percentage of

Table 11 Correlation between
low-income students’ characteris-
tics and the probability of being
formally employed in 2017—
UFPE entrants

(1) (2)

Age at application 0.007 (0.008) 0.002 (0.009)

Female 0.081 (0.055) 0.015 (0.074)

Afro-Brazilian (pardo+preto) − 0.049 (0.053) − 0.030 (0.059)

Entry exam score (1st round) 0.047 (0.034) 0.065 (0.045)

Private secondary school 0.205 (0.400) − 0.083 (0.470)

Entry exam × private secondary school − 0.065 (0.069) − 0.008 (0.083)

Mother occupation

Entrepreneur − 0.050 (0.111) − 0.109 (0.122)

Private employee 0.034 (0.105) 0.034 (0.117)

Farmer − 0.068 (0.136) 0.025 (0.152)

Other − 0.041 (0.078) − 0.047 (0.086)

Father occupation

Entrepreneur 0.024 (0.146) 0.064 (0.157)

Private employee − 0.007 (0.152) − 0.048 (0.166)

Farmer 0.086 (0.162) − 0.083 (0.182)

Other 0.063 (0.130) 0.043 (0.141)

Constant 0.368 (0.296) 0.252 (0.443)

Major fixed effects X

Observations 285 285

R-squared 0.056 0.344

Notes: This table presents the regression estimates of linear probability models (LPM) for low income students
(lowest income bracket). Each column represents a different regression. The dependent variable is a binary
variable assigning B1^ for those students who observed in RAIS in 2017 in any state in Brazil. We use control
variables for gender (a dummy indicating if the student is female), race (a dummy indicating if the student is Afro-
Brazilian), and a proxy for ability (first round college entry score). Column (2) controls for major fixed effects. All
regressions include a cohort dummy and a binary variable indicating if the student lived in the city of Recife at the
time of application. Robust standard errors are in parentheses. *, **, and *** represent statistical significance at
10%, 5%, and 1%, respectively
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Table 12 Proportion of female and Afro-Brazilian students per program in UFPE

All sample Employed All sample Employed

Program Female Afro
(pardo + preto)

Female Afro
(pardo + preto)

Program Female Afro
(pardo + preto)

Female Afro
(pardo + preto)

Accounting 0.371 0.478 0.385 0.515 Language 0.652 0.432 0.699 0.459
Architecture 0.728 0.332 0.700 0.360 Law 0.411 0.328 0.429 0.403
Art education 0.746 0.345 0.862 0.308 Library Sciences 0.743 0.612 0.800 0.646
Audiophonology 0.925 0.553 1.000 0.600 Marketing 0.642 0.351 0.750 0.370
Biology 0.545 0.381 0.483 0.402 Mathematics 0.357 0.510 0.378 0.594
Biology - Medical

Sciences
0.626 0.468 0.591 0.619 Mathematics

Education
0.281 0.440 0.303 0.491

Biology (CAV) 0.583 0.574 0.526 0.595 Mechanical
Engineering

0.093 0.342 0.078 0.378

Biology Education 0.602 0.505 0.632 0.500 Media
Communication

0.559 0.439 0.520 0.440

Biomedical
Engineering

0.282 0.385 0.308 0.462 Medicine 0.530 0.304 0.538 0.337

Biomedicine 0.584 0.516 0.597 0.521 Mining
Engineering

0.099 0.382 0.070 0.359

Business
Administration

0.408 0.345 0.464 0.387 Music (Instrument) 0.211 0.765 0.125 1.000

Business
Administration
(CAA)

0.435 0.351 0.451 0.389 Music (Vocal) 1.000 0.600 1.000 1.000

Cartographic
Engineering

0.133 0.415 0.125 0.448 Music Education 0.212 0.500 0.169 0.585

Chemical Engineering 0.343 0.407 0.313 0.394 Nursing 0.849 0.419 0.857 0.468
Chemistry 0.400 0.462 0.308 0.500 Nursing (CAV) 0.794 0.483 0.815 0.435
Chemistry Education 0.323 0.672 0.268 0.737 Nutrition (CAV) 0.800 0.577 0.810 0.611
Civil Engineering 0.162 0.377 0.114 0.441 Nutrition 0.942 0.413 0.930 0.479
Civil Engineering

(CAA)
0.150 0.487 0.213 0.467 Occupational

Therapy
0.950 0.510 0.952 0.649

Computational
Engineering

0.069 0.394 0.057 0.424 Pedagogy 0.869 0.520 0.905 0.557

Computational
Science

0.094 0.305 0.120 0.382 Pedagogy (CAA) 0.877 0.419 0.918 0.432

Dental Medicine 0.633 0.393 0.580 0.426 Pharmacy 0.506 0.465 0.470 0.512
Design 0.544 0.277 0.526 0.246 Philosophy 0.247 0.382 0.267 0.357
Design (CAA) 0.547 0.359 0.551 0.403 Physical Education 0.414 0.522 0.438 0.549
Economics 0.320 0.389 0.336 0.357 Physics 0.190 0.333 0.147 0.414
Economics (CAA) 0.300 0.429 0.328 0.470 Physics Education 0.167 0.571 0.176 0.562
Electrical Engineering 0.123 0.500 0.112 0.507 Physiotherapy 0.748 0.400 0.725 0.418
Electronics

Engineering
0.195 0.349 0.200 0.359 Production

Engineering
0.531 0.257 0.550 0.273

Geography 0.287 0.509 0.272 0.526 Psychology 0.767 0.376 0.800 0.375
Geography Education 0.409 0.621 0.412 0.688 Secretarial Science 0.935 0.585 0.929 0.570
Geology 0.253 0.592 0.159 0.628 Social Sciences 0.480 0.427 0.403 0.476
Graphic Arts 0.400 0.444 0.458 0.333 Social Sciences

Educ.
0.337 0.534 0.396 0.605

History 0.305 0.425 0.292 0.445 Social Service 0.889 0.533 0.872 0.583
Hotel Management 0.775 0.342 0.720 0.375 Statistics 0.500 0.420 0.500 0.529
Industrial Chemistry 0.383 0.514 0.434 0.417 Theater 0.767 0.386 0.781 0.300
Journalism 0.500 0.278 0.490 0.318 Tourism 0.664 0.518 0.656 0.613

This table presents the summary statistics for the whole sample (9707 observations) and for students working in the formal labor market (5985
observations) regarding the distribution of gender and race per program. CAA and CAVare other campi distributed in other cities
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students, only 7% of the student population overall matricu-
lated from the lowest income brackets and the percentage of
students identifying as Afro-Brazilian (45%) is far below the
share identifying as Afro-Brazilians in the state of
Pernambuco (67%) using a similar age group.17 Moreover,

as seen in Table 12, Afro-Brazilians are concentrated in poorly
remunerated majors, with particularly poor representation in
competitive majors such as medicine and engineering. The
affirmative action policies implemented in 2012 are designed
to address the under-representation of low-income and Afro-
Brazilian students, and are implemented within major, with
the aim of maximizing the number of students the federal
universities place on the path of upward mobility.

There are some limitations of the study that have implica-
tions for future research. The threshold for the lowest relative

17 The 2015 PNAD uses the same self-identification classification for race as
the COVEST. The percentage of Pernambuco self-identifying as AFro-
Brazilian was calculated using an age group of 17–25. The state of
Pernambuco has a higher share of Afro-Brazilians (pardo and preto) than the
national average.



Table 13 Characteristics of the Brazilian flagship federal universities in 2009

% of female students

University Region State Score Grad. Score master Score PhD IGC index Eng. and Comput. Law Pedagogy Business

UNIFESP SE SP 3.1991 4.5160 3.3981 440 29.72% 87.24%
UFRGS South RS 3.7513 4.7278 3.5838 422 20.64% 93.23% 32.69%
UFLA SE MG 3.8546 4.5830 2.9204 420 36.65% 47.08%
UFMG SE MG 3.7610 4.6913 3.7346 417 19.49% 0.41% 63.65% 36.71%
UFV SE MG 3.7505 4.3230 3.5686 410 32.73% 54.72% 91.93% 49.34%
UFSCAR SE SP 3.5949 4.3477 3.3749 406 25.59% 75.56% 43.55%
UFCSPA South RS 3.9308 4.1163 2.2647 405
UFTM SE MG 3.9282 3.9000 2.4259 404
UFRJ SE RJ 3.2458 4.7163 3.9451 395 25.72% 48.47% 89.21% 41.55%
UNIFEI SE MG 3.7891 3.8746 2.7125 394 18.38% 53.61%
UFSC South SC 3.3947 4.5336 3.2254 386 19.05% 35.71% 80.24% 38.16%
UNB Center DF 3.5773 4.1566 2.6496 386 22.69% 47.38% 95.99% 41.64%
UENF SE RJ 3.5378 3.9254 2.2540 379 34.78% 85.86%
UNESP SE SP 3.3177 4.3826 2.9489 378 23.10% 51.42% 89.35% 46.50%
UNIFAL-MG SE MG 3.7132 3.5476 374 10.17% 94.92%
UFU SE MG 3.3502 4.0776 2.7449 358 24.73% 52.16% 93.55% 41.82%
UFSM South RS 3.2380 4.0859 3.1781 358 28.45% 38.61% 92.48% 46.92%
UFJF SE MG 3.4661 3.7942 2.2900 357 21.54% 47.99% 93.35% 40.96%
UEM South PR 3.3237 4.0977 2.9035 356 29.08% 44.04% 92.15% 38.62%
UFOP SE MG 3.2583 3.7833 2.6892 351 27.36% 55.53% 91.66% 46.32%
UFPR South PR 3.0609 4.3104 2.7239 350 27.72% 44.43% 87.49% 41.50%
UFPE NE PE 2.9879 4.3062 2.6659 350 20.20% 44.17% 88.06% 40.92%
UERGS South RS 3.4870 349 39.14% 87.37% 68.13%
UFG Center GO 3.2332 3.7092 2.3107 346 23.53% 46.50% 94.55% 49.86%
UFSJ SE MG 3.4031 3.1408 345 28.13% 97.67% 46.13%
UDESC South SC 3.3763 3.6995 1.8000 345 30.57% 88.28% 47.24%
UFF SE RJ 3.1509 4.0646 3.0520 344 28.62% 55.07% 90.89% 48.89%
UFRN NE RN 3.1355 3.8816 2.4971 341 22.20% 42.32% 86.52% 37.27%
UFGD Center MS 3.2931 3.4956 2.0000 341 41.98% 38.58% 94.12% 38.46%
UFVJM SE MG 3.3746 3.0000 340 40.00% 50.76%
UFC NE CE 2.9112 4.0398 2.6995 330 27.67% 52.75% 83.44% 49.77%
UERJ SE RJ 2.8850 4.2730 3.1065 330 27.91% 42.30% 83.88% 36.96%
UEL South PR 3.1205 3.8584 2.5788 329 16.56% 46.78% 96.82% 38.93%
UFPEL South RS 2.9410 3.9168 2.6820 326 47.48% 92.22% 64.71%
UNIRIO SE RJ 3.1378 3.7418 2.5520 326 22.35% 45.85% 94.50% 50.00%
UNIOESTE South PR 3.1603 3.3983 2.0000 322 21.63% 47.66% 88.92% 43.06%

This table shows characteristics of the 36major federal universities in Brazil evaluated in 2009 by theMinistry of Education (ME). Column (3) shows the
average score of all major programs in the university; columns (4)–(5) reports the mean score of all master and PhD programs offered by the university.
IGC (BÍndice Geral de Cursos^) is an index score ranging from 0 to 500, calculated by theME and used to rank all tertiary education institutions in Brazil
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income category in Brazil is lower than the bottom quintile
used in the USA, leading us to underestimate mobility in
Brazil. The findings for the UFPE sample are also limited to
individuals who are included in the tax data of firms. While
women and men appear in the tax records at similar rates, and
observable characteristics are similar, self-employed and in-
formal sector workers may differ in unobservable factors re-
lated to mobility. Although our results are non-causal, they
nonetheless suggest that public universities can play a key role
in facilitating upward social mobility in Brazil and that poli-
cies that expand access can more fully realize universities as
drivers of mobility. Future work will be able to explore

whether cohorts who entered under subsequent affirmative
action policies experienced accelerated social mobility.
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