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Abstract

Given that access to higher education has been rapidly expanding in Brazil, this study
aims to catalog returns to this level of education across time and finds, as expected, a
fall in returns beginning in 2002. Currently at 75.7% by OLS estimates, the returns are
high enough to inspire further investment, but returns at lower quartiles, as estimated by
quantile regressions, not only are lower - at 55.4% - but also have declined much more
sharply. Among the possible causes of this discrepancy are the quality of education,
coupled with unequal access to good universities, and the presence of public policies
such as Prouni and FIES.
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1
Introduction

Education is widely regarded as one of the greatest determinants of individual,
social and economic prosperity. Not only are graduates shown to earn higher salaries,
but additionally they suffer less unemployment, live longer and happier lives, commit
less crimes and contribute more to civic life, according to research!. Hence, education
yields social and nonmonetary returns as well as private and monetary ones.

Access to higher education is expanding rapidly in Brazil. More students enrol
each year in private and public universities, weighing wage prospects for college
graduates against immediate costs such as tuition and foregone salary. In a country with
ever present income inequality, this shift towards more equal access to universities -
arguably one of the greatest determinants of income - deserves close attention.

This study aims to catalog the structure of returns underlying these students’
decision of enrolling in higher education institutions, its historical evolution as well as
distributional aspects. Among the questions it will address is how governmental
programs such as subsidized student loans have contributed to this expansion in access,
what role expanding private provisions has played for returns, and for which fraction of
the society, if any, the promise of higher returns has been proven unfounded.

From 20 editions of PNAD, a mincerian specification will be estimated both by
OLS and using the technique of Quantile Regressions, which is more appropriate for
distributional analysis, since it yields estimates of returns over the range of the
conditional wage distribution. Returns, for that matter, will be estimated for 25%, 50%
and 75% wage quartiles.

Other things being equal, an increase in the number of more educated people
should narrow the reward structure and lead to a fall in returns. This is what one would
expect to find in this study. Another important lesson to draw from the results is,
comparatively, whether this fall has taken place with equal intensity in all quantiles, or

if some have experienced sharper fall in returns than others.

1'See Hout (2012)



This study will be structured as follows: Section 2 will summarise the existing
literature on returns to education in Brazil and their main findings, Section 3 will
describe the datasets to be used, Section 4 will give an overview of the Higher
Education system in Brazil, Section 5 will explain the intended methodology, while
Section 6 will discuss the results before Section 7 concludes. All regressions will be

available under the appendix.
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Research Background

Returns to schooling have been documented in Brazil at different times and
through different methods. The most usual measure of private, monetary returns to

education so far has been the coefficient on education in Mincer’s equation (1974):
In(w)=0,+P,* §,+0,-A +0, -A_: U,

where w accounts for the wage of individual 7, S represents years of education, 4 stands
for age, a proxy for labor market experience, and u is an error term. Estimates have
varied from 9,8% to 27% to an additional year of education depending on methods and
level of schooling?.

Under certain circumstances, these estimates match the internal rate of return
(IRR) of education, which equals the present value of marginal costs of an additional
year of schooling to the present value of the marginal benefits from this additional year.
Castro (1970) and Langoni (1974) concluded the IRR of education in Brazil was
extremely high in the 1960’s and 1970’s and therefore that education was worth
encouraging. Pessoa and Filho (2008) also found investing in education to be extremely
profitable still, indicating the investment in previous decades had not been sufficient to
incentivize the building of human capital in order to take advantage of the high returns.

In relation to higher education specifically, Pessoa and Filho documented a
decrease in returns over time, a fact they attribute to expanding private provision in
response to a growing demand by a less educated fraction of the population. Overall, the
returns to a college degree for a worker in thirty years in the labor force in their data
was 13,8% in 2004.

Menezes-filho et al (2006) also note a decline in returns to higher education
relative to high school beginning in 2002, associated with a relative stability of those of
primary and secondary education, which they argue has lessened income inequality.
Behind this behaviour in returns, the authors point to an increase in the share of

population with a higher education degree in the cohort born in 1982.

2 Ueda & Hoffmann (2002); Sachsida, Loureiro & Mendonga (2004); Resende & Wyllie (2006).
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In trying to decompose demand and supply-side effects behind the wage
premium attached to higher education, Menezes and Pecora (2014) find that the effects
of an increase in demand for qualified workers more than compensated those of a 6%
rise in its relative supply, resulting in a 7.8% increase in wage differentials between
college and high school graduates over the 1990’s. As for the 2000’s, the authors
estimate that the 37.2% increase in relative supply dominated demand side-effects,
resulting to a 0.2% fall in premia between 2001 and 2009, according to their

calculations.
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Data

This research draws on rounds from 1987 to 2013 from Brazilian National
Household Sample Survey (PNAD), an annual representative survey comprising both
household and individual data conducted by the Brazilian Census Bureau (IBGE) in
non-census years. It covers both urban and rural areas and totalled 362,554 observations
in 2013, its last available edition.

Data were made compatible in conformity to the 1981 edition through Datazoom,
a statistical package developed by PUC-Rio. Variables of particular interest are
employment, last degree obtained, monetary income from all occupations and age. Also,
socio-economic characteristics such as household setting, gender and race will serve as
controls.

Statistics from the Higher Education Census (Inep), conducted yearly, will
illustrate the expanding access at this level of education, as well as the take up of
subsidised loans, which will also shed light on how students are affording their pursuit
of a diploma and whether there has been an upsurge in student debt and/or number of
defaults.

Another set of data that will be used for descriptive purposes is data on the
personal questionnaire of ENADE, a test administrated to entrants and to seniors with at
least 80% of their coursework completed to investigate content learned. The personal
questionnaire includes questions on name and type of institution (public or private),
parents’ educational level, type of high school attended and participation in affirmative

action or social inclusion program.
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4
Overview of the Higher Education System in Brazil

Brazil’s 2391 higher education institutions enrol 6.1 million students, 71% of
them in private universities, according to the latest higher education census. This marks
a drastic increase from as close back as 1997, when there were only 900 universities and
students were more evenly divided - in a 60%-40% ratio - between private and public
institutions (Figures 1 and 2). As a result, Figure 3 shows an increase in the share of

higher education graduates which, all else being equal, should push returns down.

Figure 1: Enrolment in Higher Education Figure 2: Number of Higher Education
(Millions) Institutions
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Whereas public universities rank higher according to Ministry of Education’s ICG
(Indice Geral de Cursos Avaliados da Institui¢do®) and tend to be more selective than
private institutions, in secondary education public schools perform much worse than
their private counterparts, according to the National High School Examination (ENEM).

In 2013, the last year for which ICG is available, only public institutions reached
the highest score (5), and only 23 private institutions out of 86 reached a 4. This
contrasts with the fact that only 6 public high schools ranked among the 100 first in the
latest ENEM, in 2014.

The result is that most of the public college entrants each year have completed
their prior education in private schools and come from richer families, who can afford
tuition. Based on data from the 2013 ENADE, Figure 4 shows that the share of students
in public universities that come from public high schools is lower than that in tier 4
private universities, which in turn is lower than that in tier 3 private universities,

stripping out the share that is beneficiary of affirmative action quotas.

Figura 4: Share of Students by Type of High School and Quota
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That means that the expansion in provision has not brought about a much-awaited

democratisation in access, which remains notoriously unequal. Mont’alvao (2014), in

3 In a scale from 1 to 5, IGC evaluates universities’ undergraduate and pos-graduate programs,
including infrastructure, organisation and students’ performance in ENADE. Institutions which
score 1 or 2 are forbidden to open new courses, campi or enrol additional students.
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estimating the probability of high school graduates completing the transition to higher
education as a function of sociodemographic characteristics, found persistent
inequalities arising from parental economic status, with more affluent students being 2
to 2.5 times more likely to attend a higher education institution than a student from the
lowest economic class.

Two policies try to counteract such inequities, namely Fundo de Financiamento
Estudantil (FIES) and Universidade para Todos (Prouni). The first, FIES, was
established in 1999 as a program of subsidised student loans of up to 50% of tuition
with below-market rates for students in private universities. In 2010, loans were
expanded to contemplate 100% of tuition, grace period was extended to 18 months and
amortisation period became 3 times the length of the student’s major. In 2015, amid the
economic downturn Brazil is facing, interest rates were raised from 3.4% to 6.5% and
eligibility was restricted to families with monthly per capita income below 2.5
minimum wages.

Prouni, established in 2004, exchanges tax exemptions to private universities for
50% of full scholarships to students from families with monthly per capita income
below 1.5 minimum wage who have graduated from a public high school (or a private
high school with full scholarship) or are disabled.

Although the two measures facilitate the affordability of higher education, they do
not necessarily improve equity in access, since students can only apply once they have
been admitted into university, by sitting for the same rigorous exam as before. The
result might be the proliferation of low quality, private provision in order to meet this
unanswered demand, compatible with the spread of for-profit universities seen in Brazil
in the last decade, many of them listed in Bovespa, Brazil’s main stock exchange.

In the US, a congressional report in 2012 brought attention to the fact that drop-
out rates in for-profit institutions were as high as 64% and that 22% of their revenues
were spent on marketing and recruiting, against only 18% on teaching. Further research
could shed light on whether differences in quality exist in Brazil between for-profit

universities and non-profit private and public universities.
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5
Methodology

The following Mincerian equation will be used to compute returns to higher

education over time for individuals who are employed and no longer attend school:

In(w,) =0, +B, - higher_ed +d,A, +90, " AT +8.° X, +u,

A dummy higher ed will equal 1 for individuals whose last degree obtained had
been from a tertiary education institution and 0 for those whose highest diploma had
been from a secondary institution. w accounts for the wage of individual i, 4 stands for
age, a proxy for labor market experience, X is a vector of controls and u is an error term

Two issues usually pose challenges to the estimation of such equations, namely
sheepskin effects and an ability bias. Sheepskin effects, as described by Hungerford and
Gary (1987), consist of the empirical observation that grades associated with degrees
accrue higher benefits to individuals. For this reason, assuming a linear relationship
between schooling and log earnings will yield distorted results. However, given the
focus of this study on returns to higher education, these effects will not bias results.

The second problem, that of the ability bias, is common to any attempt to
measure returns to education. Given that individuals with higher inherent ability tend to
acquire more education and aptitude is well-rewarded in the labor market, unless
individual ability is accounted for, by the inclusion of appropriate controls, education
will be endogenous to the model and causality will not be inferred.

Economists have grappled with this problem of trying to disentangle education
effects over salary from that of one’s general aptitude by either constructing samples of
identical twins, finding quasi-experiments or - as this study intends to - simply by
controlling for background characteristics.

The most important part of the empirical investigation, however, is the

estimation of returns to education using quantile regressions such as the following:

Qo 2slin(w)) =8 oc o+ By o, ~higher_ed +8,,  *A +8;, , -A," +05.5 X, +u,
Qo solln(w))] =04 o+ Bosw , * higher_ed +8,4 A, +854 5° Als Opsp X, TU,

Qo35 ln(w))) = 8,75 o+ Boys , * higher_ed + 8,55 A #8576 2 Al #8155 .+ X, +u,

i

[
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This method is elucidative to the research question being posed, since returns
will be estimated over the wage distribution. This will provide insight on how schooling

affects individuals in different income percentiles.

The coefficient beta, now representing the effect of an infinitesimal increase in

education in the log earnings of each quantile ¢, will have the following format:

8Q,, »s[in(w )|higher_ed)

B().25..\' = ohigher_ed
00, o lin{w )|higher_ed)

BO._‘-O.J - ohigher_ed
_ 00, 55lin(w))|higher _ed)
B().?S.x - ohigher_ed
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6
Results

As conjectured, returns on higher education show a clear declining trend since
2002 by all four estimates - OLS and the three quartiles -, albeit they remain high: a
higher education diploma is associated with earnings 75.7% higher than those of a high
school graduate, controlling for race, gender and household setting. This is down from a

historical high of 90.6% in 2002 (Figure 5).

Figure 5: OLS - Coefficient on Education
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This evidence is consistent with the interpretation by Menezes and Pecora
(2014) that a 37.2% increase in relative supply of qualified workers (i.e., with higher
education) between 2001 and 2009 had more than compensated the increase in demand
for such workers, resulting in a 0.2% fall in the higher education wage premia during
that period.

Results from the quantile regressions allow a more thorough understanding of
the dynamics still. As shown in Figure 6, coefficients on education also decrease
beginning in 2002, but two main features deserve attention: (i) returns are markedly
higher for higher income percentiles and (i1) the decrease in returns is more accentuated
the lower the income percentile.

The first point might reflect the fact that in higher quantiles, effects from
background characteristics such as parent schooling - which we are unable to observe
and control for - are still in place. Stefani and Biderman (2006) catalog returns using

1996 PNAD edition, which exceptionally contains a special feature with data on family
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background, and find similar results even after controlling for this sort of
characteristics: they also find higher returns at upper quantiles, which they say
“reinforces the idea of complementarity between education and abilities, what gives an

advantage to those located at the top of the distribution of wages.”
Figure 6: Quantile Regressions: Coefficient on Education
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Other aspect behind the differences in levels of returns might be the quality of
the education individuals at the lower income percentiles are pursuing. Studies
controlling for quality of education have found returns significantly higher for better
quality education, according to metrics such as expenditures and instructors per student.
Solmon (1985), one of the first such studies to focus its attention in higher education,
found significantly higher returns the higher the quality of the education. Card and
Krueger (1992a) found higher returns from education in states with better schools, and
in a subsequent paper (1992b) attributed 20% of the fall in racial earnings disparities
between 1960 and 1980 to changes in quality of education.

Given the disparities in access to higher education, noted in Section 4, it might
be that returns are lower in the 25% quartile because graduates at this level of income
could only afford a college education with inferior quality than that of the 75% quatrtile.

Another reason might be any relation between economic background and choice
of major: extensive research* has shown returns are heterogeneous across majors, with

some such as engineering yielding higher returns than art majors, for example. If it were

4 Arcidiacono (2004)
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the case that income in some way affects course decisions, then it is possible that this
could account for some of the heterogeneity in estimated returns across income
quartiles. This supposition is not at all unlikely, since ill-prepared students might be put
off by the difficulty of entrance exams, something which further research could
elucidate.

As for the second point, returns might have fallen in a sharper manner for lower
wage percentiles because access appeared to have expanded the most precisely in less-
privileged strata of the society. In fact, anecdotal evidence suggests the aforementioned
higher education boom managed to attract and educate first generation college students,
which was certainly supported by educational policies such as FIES and Prouni.

This is confirmed by the observation that average household per capita income -
deflated for October 2012 prices - has declined markedly among college students
starting in 1998, against an increase experienced nationally, especially from 2003

onwards with the expansion of cash transfer program Bolsa Familia. (Figure 7)

Figure 7: Average Household Per Capita Income (Oct/2012 Prices)
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Figure 8: Coefficient on Higher Education

VfEET MAO 2 iote  Quadle
1088 822%  828%  86.8%  83.8%
1989 81.0%  838%  837%  81.1%
1990 816%  858%  81.9%  80.7%
1992 69.8%  67.5%  725%  74.1%
1093 777%  738%  815%  85.1%
1995 82.9%  847%  86.3%  82.9%
1996 80.3%  816%  837%  81.9%
1997 802%  80.0%  84.1%  82.4%
1998 853%  827%  88.6%  90.4%
1999 86.8%  835%  88.9%  91.5%
2001 87.8%  84.9%  89.2%  94.4%
2002 90.6%  865%  935%  97.8%
2003 883%  802%  90.8%  96.1%
2004 883%  781%  89.9%  96.9%
2005 87.3%  749%  89.2%  98.2%
2006 87.0%  763%  89.9%  96.5%
2007 853%  70.6%  86.6%  96.8%
2008 829%  67.7%  853%  95.9%
2009 81.1%  631%  81.7%  94.4%
2011 782%  597%  79.9%  92.8%
2012 780%  592%  80.0%  92.4%
2013 757%  554%  745%  89.4%

20
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7
Conclusion

Given the recent expansion in access and provision of higher education in
Brazil, this study set out to estimate returns for this level of schooling in the time span
from 1988 to 2013, both in terms of its mean and at three quartiles of the conditional
income distribution.

Consistent with the recent literature and with evidence of a hike in the number
of graduates, returns have been declining by all metrics and were estimated at 75.7% in
2013. Returns over the wage distribution, however, have shown disparities in the degree
of decline, as well as in the level of returns: in the 25% income percentile, returns are
considerable lower, at 55.4%, and have presented a steeper decline than those at the
median or the 75% income percentile.

Expansion in the number of graduates reflects policies in place since the
beginning of the decade which facilitate entry to and affordability of higher education
programs, with now close to 10% of the total pool of students receiving subsidised loans
from the government. Enrolment levels have soared, as well as private institutions,
many of them profit-seeking and listed in Bovespa, Brazil's main stock exchange.

Therefore, although high returns inspire further investment in Higher Education,
an important policy implication is that quality of education should continue to be
monitored with special attention so that no student falls prey to illusive promises of

returns while paying prohibitive tuition and opportunity costs.
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* Significant at 5% Significance Level;** Significant at 1% Significance Level
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* Significant at 5% Significance Level;** Significant at 1% Significance Level



