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Abstract  

With a strictly economic view, this study estimates the productivity differential of graduates 

from three of the best universities in Brazil (USP, Unicamp, and Unesp) compared to 

professionals trained by other higher education institutions. We performed a cost-benefit 

analysis comparing the value of the aggregate productivity differential with the expenditures 

incurred. We compared the productivity levels of over 138,000 graduates of the three 

universities between 2005 and 2015 with more than 13 million professionals in the labor market 

in 2018. The results indicate that a person with a degree in these universities had 62% higher 

productivity levels (gross differential). When we control for the personal characteristics (gender, 

age) and the quality of employment obtained (sector of activity, tenure, location, and specific 

occupation), the difference reduces to 24% (net differential). For jobs in the private sector, the 

net difference is 30%. We concluded that the effects of high-quality teaching alone account for 

81.5% of the costs involved in the operation of the three universities. 

 

1. Introduction 

 

The university system in Brazil contains tuition-free government-owned universities and typical 

private universities. By all means of evaluation, the public universities are at a higher level of 

quality, and their image in society recognizes this situation. Entrance depends on extremely 

competitive senior high-school-level exams. Given their prestige and that students don't have 

to pay tuition, competition is fierce, and they receive the best students available. The funding 

comes from the federal, state, and, in some cases, municipality budgets. The public university 

system accounts for only 6.2% of the students enrolled in Brazilian universities in 20181. The 

public universities develop research and is comparable to the US and European university 

education2. With a few exceptions, the private sector is composed of more chalk-and-blackboard 

education. The three elite universities (EU) considered in this research are among the top-

ranked institutions within the Brazilian university system3. 

                                                           
1 Ministry of Education, Censo da Educação Superior 2018 – Notas e Estatísticas, 

https://download.inep.gov.br/educacao_superior/censo_superior/documentos/2019/censo_da_educac

ao_superior_2018-notas_estatisticas.pdf   
2 OECD (2021) Education in Brazil: An International Perspective. 

https://www.oecd.org/education/education-in-brazil-60a667f7-en.htm. Published on June 30, 2021 
3 University of São Paulo, Unicamp and Unesp ranked 1st, 2nd and 6th in Brazil, and 3rd, 4th and 9th in Latin 

America by the Times Higher Education (THE). 

https://sucupira.capes.gov.br/sucupira/public/consultas/coleta/programa/quantitativos/quantitativoIes

.jsf?areaAvaliacao=31&areaConhecimento=60700009  



The public-private difference in the lower levels of education is the opposite: the quality 

differentials favor the tuition-based private schools. Therefore, the funnel represented by the 

entrance exams end-up selecting students from wealthier family backgrounds. As this study 

shows, better university education means higher career income, constituting an engine of 

inequality that is crucial to the country's social sustainability. Public officials typically prefer to 

spend budgetary money on sectors with more visible political dividends. Low-income families 

struggle to have their kids attend low-quality schools, leading them to low-quality private 

colleges and, finally, to lower-level jobs. The struggle to allocate money to education is a 

continuous process, repeated yearly at all levels of government4. The open question is: is it 

worth it? Besides the citizenship and positive cultural aspects undoubtedly resulting from 

education, are there any quantitative benefits to society in financing high-cost, good-quality 

education? In this scenario, we investigate in this study whether the benefits brought about by 

high-quality education in Brazil compensate the expenditures involved in producing it.  

The literature on the return of higher education, in general, is quite vast, both at the 

international level (e.g. Murnane et al. [1995]; Card [2001]; Murphy and Peltzman [2004]; Telles, 

2004; Meghir and Rivkin [2011]; Dale and Krueger [2002, 2014]; Klein, 2019), as national (e.g. 

Barros [2014]; Binelli et al. [2009]). Another aspect is the differential effect of the quality of the 

faculty studied, already less treated in the literature (e.g. Belfield et al. [2018]; Brand and Halaby 

[2006]; Chetty et al, 2017; Dale and Krueger [2014]; Klein, [2019]; Sullivan et al. [2018]; 

Witteveen and Attewell [2017]). 

Studies indicate positive effects of productivity of graduates of elite universities in Colombia 

[Saavedra, 2009]; India [Sekhri, 2020]; Italy [Anelli, 2016]; Chile Zimmerman [2016] and Hastings 

[2013]; Norway [Kirkeboen et al., 2016]. Leite (2018) studies the case of USP, comparing 

students very close to the cutoff grades in the entrance exam, concluding that the productivity 

effect appears in some careers but that it is positive for students with pre-university education 

in public schools. Azzoni and Godinho (2020) analyze the career of economists from 

questionnaires sent to professionals, concluding that the effect of public universities, in general, 

is positive in the career of professionals, especially in their early stages. 

 

2. Methodology 

 

Information on workers' occupation and other variables in 2018 comes from a detailed database 

of workers in Brazil5. It comprises all formal workers and brings information on the individual, 

regional, and company characteristics. The microdata has information of 66,293,088 workers. 

We identified 138,325 graduates of the three universities out of the 180,741 who graduated 

between 2005 and 2015. We compare these graduates with 13.541.504 workers, part of which 

obtained university education from other universities. The comparison is limited to workers 

under a labor contract, excluding entrepreneurs in general and any other form of professional 

activity.  

                                                           
4 The State of São Paulo is na exception, for its Constitution defines the money allocated to higher 

education as a share of the state’s sales tax revenues. 
5 Ministry of Labor, RAIS – Relação Anual de Informações Sociais, http://www.rais.gov.br/sitio/sobre.jsf  



We have information on the worker's occupation, including income received. We estimate the 

mincerian equation 
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������� is the natural logarithm of income received by worker i. Income depends on age, 

tenure, education (11 educational levels, from illiterate to Ph. D.). Vector X contains individual 

characteristics of the worker, such as gender and race. S are state dummies for the job location 

since the Brazilian labor market presents marked regional differences in wage levels. E is a vector 

of characteristics of the employers: type of contract, sector of activity, location, and employees' 

occupation. The study's critical variable is EU, a dummy variable equal to 1 if the worker 

graduated from one of the three elite universities highlighted in the research and zero 

otherwise. Its parameter, �, indicates the difference in productivity and is the critical variable of 

the study;  � is a random term. We used OLS to estimate the model. 

 

3. Regression results 

Table 1 presents the results for workers in general and those working for private firms 

separately, as the public sector adopts distinct wage policies. The coefficients in the first line 

indicate that employees with higher education in other universities have an average productivity 

level of 150.2% higher than that of an illiterate employee (column I). If the graduation occurred 

in one of the EU, there is an additional increase of 62% in productivity (second line, column I). 

This differential is largest for USP (70%) and Unicamp (74%), but still positive for Unesp (46%) 

(column II).  

Columns II and IV include the explanatory variables and the controls. As typical in labor market 

studies, males make more income than females, wage growths with age at a decreasing rate, 

and tenure increases wages. After controlling for gender, age, tenure, and the other variables 

included in the model, the additional wage differential drops to 24%. This exercise compares 

university graduates of the same gender, age, tenure, state where the work is performed, type 

of contract, and the specific occupation. For workers of the private sector, the wage premium 

for high school education is lower (65.7% against 502%), but the additional differential effect of 

the EU is higher (29.9% against 24%). 

  



 

Table 1 – Regression results 

  All workers Private sector only 

  I II III IV V VI 

University effect 1,502*** 1,502*** 0,869*** 0,869*** 0,657*** 0,657*** 

Elite Universities 0,62*** 
 

0,24*** 
 

0,299*** 
 

          USP  0,700***  0,291***  0,339*** 

          Unicamp  0,743***  0,270***  0,391*** 

          Unesp  0,462***  0,158***  0,199*** 

Explanatory Variables  
     

   Gender (Male)   0,123*** 0,123*** 0,129*** 0,129*** 

   Age   0,064*** 0,064*** 0,058*** 0,058*** 

   Age2   -0,001*** -0,001*** -0,001*** -0,001*** 

   Tenure   0,003*** 0,003*** 0,004*** 0,004*** 

Controls 
      

Education levels (11) No No Yes Yes Yes Yes 

State of work No No Yes Yes Yes Yes 

Type of contract No No Yes Yes Yes Yes 

Sector of activity No No Yes Yes Yes Yes 

Occupation  No No Yes Yes Yes Yes 

Degrees of Freedom – Total 65.928.696   65.928.696  65.928.696  65.928.696   5.122.581  55.122.581  

Degrees of Freedom – Residual 65.928.692   65.928.694   65.926.140   65.926.142   55.120.033   55.120.035  

R2 0,056 0,056 0,183 0,183 0,142 0,142 

F 974.957*** 1.949.743 *** 5.790,41*** 5.794,90*** 3.577,63*** 3.580,39*** 

 
***Significant at less than 1   

 

 

4. Cost-benefit analysis 

 

The above exercise determined that graduates from the three EU considered in the research 

present an additional level of productivity, as measured by their wage levels, as compared to 

graduates from other high school institutions in the country. The comparison group includes 

low-quality institutions as well as other high-quality universities. Therefore, the differential to 

private colleges would be more prominent. Now we use the calculated differentials to proceed 

with a cost-benefit analysis. We compare the additional income earned over the graduate's 

careers with the budget of the three universities in 2018. As the universities charge no tuition, 

the budget numbers are a good approximation of the expenditure incurred in a particular year.  

We start by comparing the gross difference of 64% between elite and other universities' wages. 

Compared to an illiterate worker, a typical university graduate received in 2018 an additional R$ 



3.447,54 per month. For those coming from the EU, the estimated additional wage to an 

illiterate person was R$ 5.585,01 per month. The difference between these two numbers, R$ 

2.137,47, is the additional wage from graduating from an EU undergraduate course. These 

differentials were computed over one year, considering the 13 payments typical of the Brazilian 

wage system. Then we calculated the present value of the stream of yearly payments over 40 

years, considering an annual discount rate of 2%6.  

Adding the present value of the 16.431 graduates of the EU we came up with the value of the 

productivity differential generated by the high-quality university education received in a given 

year. The present value of these benefits is 14.5% higher than the expenditure incurred in 2018 

by the three universities. Therefore, comparing gross terms, without considering individual and 

job characteristics, teaching undergraduate courses alone justifies the expenditure with high-

quality university education. The real rate of return of the investment made in the three 

universities in undergraduate teaching is 2.78% per year (3.9% for USP, 0.65% for Unicamp, and 

3% for Unesp). For every R$ of investment made by são Paulo society in its universities, society 

as a whole obtains a gross return of 2.78% per year in terms of increasing the social product just 

by receiving better undergraduate education. The net effects, discounting the differences in 

gender, age, location of work, occupation, etc., are of course more modest. Using the 24% 

income differential obtained in Column III of Table 1 we recalculated the aggregate numbers as 

before. We got that the benefits sum up to 44.5% of the expenditure to operate the three 

universities in 2018. Although less impressive, the numbers indicate that almost half of the cost 

is returned by undergraduate courses teaching alone. 

Now we add the graduate courses provided, restricting the professional life-cycle of the 

graduates to 35 years. Compared to similar workers, M. S. and Ph. D. graduates from the EU 

make an extra R$ 1.013,34 and R$ 1.620,71 per month. Multiplying by the number of M. S. and 

Ph. D. graduates, we came up with a net present value corresponding to 37% of the expenditure 

incurred by the three universities in 2018. The benefits of undergraduate and graduate teaching 

combined cover 81.5% of the cost involved in the operation of the three universities. This 

calculation involves only teaching. University education provides other benefits to society, in 

research and services and extension. Unfortunately, no information is available to produce a 

similar quantitative appraisal of such dimensions.  

 

5. Discussion 

 

The results presented above are novel to the literature and positively assess investments in high-

quality university education in Brazil. If the gross effect is considered, undergraduate courses 

teaching would more than return the investments. The net effects, discounting individual and 

job characteristics, are more modest but still recover more than four/fifths of the investment. 

What is the proper approach to assessing the return to high-quality university-level education?  

One must recognize that elite universities attract the best students, who will exhibit better 

performance in the labor market by their given skills. Therefore, the above effects should not be 

                                                           
6  OCDE suggests real discount rates between 2.5% and 3% a.a. (OCDE); Lopez (2008) indicates 3 to 4% 

a.a. for Latin American Countries, given the expected low growth scenario. Moore et al. (2013) and 

Freeman et al. (2018) report rates around 3.5% a.a. 

 



entirely attributed to the quality of education since students of higher quality will naturally have 

higher productivity levels. Controlling for the previous quality of the students is a challenge, for 

the necessary data is seldom available. Leite (2018) uses discontinuous regression to compare 

the future wage performance of students with grades close to the cutoff grade of the entrance 

exam. He finds positive results only for the most selective colleges (between 7% and 13%). An 

interesting aspect of his findings is that the benefits are higher for students from public high 

schools and low-income students, a similar result found by Sekhri (2020) for India.  

This lack of control for the self-selection of students is a limitation of this research. Considering 

that the comparison group includes graduates from other elite universities, one may argue that 

the benefits might have been underestimated. Although the vast majority of university students 

in the country come from private schools (79.5% of graduates in 2018), the effect of other public 

universities on the results shown above cannot be ignored. Including students from other elite 

universities in the control group, who are equally affected by the selectivity bias, alleviates the 

problem without eliminating it. On the other hand, one should consider that the ability to 

receive the best students rests on its prestige, accumulated over years of excellence. If we 

deduct this effect from the results, we would be in a way underestimating the importance of 

high-quality universities. Finally, a proper cost-benefit analysis must consider that low-quality 

university education also involves costs.  
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