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The number of programs and students in the Brazilian postgraduate system 
has doubled in the last 10 years. This has implications for the quality and 
financing of these programs as well as for the development of the regions 
where they are set. This study aims to investigate the reasons and limitations 
for the continued expansion of the Brazilian postgraduate system. Data (2011 
to 2020) for this study came from: (i) the “Sucupira” postgraduate database 
from the Coordenação de Aperfeiçoamento de Pessoal de Nível Superior 
(CAPES), (ii) Instituto Nacional de Estudos e Pesquisas Educacionais Anísio 
Teixeira (INEP), (iii) Brazilian Institute of Geography and Statistics (IBGE), (iv) 
InCites® and Web of Science data, and (v) questionnaire and meetings with the 
deans for Higher Education Institutions (HEIs) in Brazil. Data analyses included 
regression over time, frequency chi-square, and correspondence analyses. 
Different types of institutions in different regions showed varying opinions, 
with higher expectations for expansion in smaller, newer institutions, especially 
private ones. While the HEIs in the Northern region believe that the master’s 
degree is to correct undergraduate flaws, the HEIs in the South and Central 
regions and the community believe that the master’s degree should develop 
professional skills. In contrast, the larger HEIs with older postgraduate programs 
in all regions believe in direct doctorate strategy. The reasons for creating new 
post-graduate programs involved following the institution’s general guidelines 
for private and community HEIs and granting the lecturers’ wishes or constant 
expansion depending on region, North, Northeast, and Central regions, as well 
as for creating medium-sized state universities. State-of-the-art research or the 
interests of society were prevalent for the largest and oldest HEIs. Continued 
expansion of the Brazilian postgraduate system needs to take into account 
factors including the demand for the program, regionalization, the quality of the 
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programs, the means of funding, and the student vacancies existing in programs 
with high grades, among other challenges.
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demand, development, quality, quantity, regional differences

Introduction

The expansion of the Brazilian Post-graduate system (SNPG) has 
been a priority in all National Post-Graduate Plans (PNPG) to date, 
especially in the last plan effective from 2011 to 2020. The formation 
of the Brazilian national postgraduate system was the most successful 
project in higher education since the university reform of 1968. The 
numbers are remarkable and growing each year (Cirani et al., 2015; 
McManus and Baeta Neves, 2021a), thus reaching over 4,600 programs 
with over 7,000 courses (so-called professional and academic masters 
and doctorates), reflecting an increase of over 100% in 10 years. 
Results confirm the success of public policies marked by an unusual 
continuity and clarity of purpose for national standards (Baeta Neves, 
2020). Masayuki (2011) recognizes the contribution of postgraduate 
education towards forming highly-skilled workers for innovation, 
whereby expansion of postgraduate education may contribute to 
narrowing the wage gap between men and women and increasing 
labor force participation.

In some countries, postgraduate studies have expanded to become 
a core part of a mass higher education system (Wakeling, 2010). 
Motivations to follow postgraduate education include gender, age, and 
family socioeconomic status (Jung and Lee, 2019) as well as the 
originating higher education institution (HEI), with Wright and Horta 
(2018) showing that the expansion of the undergraduate system leads 
to a demand for postgraduate training to compete better in the 
job market.

The expansion of the federal undergraduate system in Brazil (Sales 
et al., 2019) and the expansion of the private sector (Balbachevsky 
et al., 2019) means that there is an increased number of students, even 
though there may be  a correlated issue on quality that needs to 
be addressed (Almeida et al., 2020; Costa, 2022). In Ethiopia, Akalu 
(2014) highlighted that higher education expansion has placed undue 
pressure on quality enhancement and autonomy of universities. As 
government pressures for more expansion, universities struggle with 
dwindling per-student budgetary allocations, shortage of qualified 
staff, inadequate supply of much-needed inputs, and the erosion of 
their autonomy. Fatemi and Saito (2019) show that cultural diversity 
can cause challenges to postgraduate students, especially those lacking 
previous training in academic research, taking into account the 
increase in the number of students from private institutions. In turn, 
this can increase dropout rates (Bicalho de Souza et al., 2021).

While higher education expansion remains an important goal, a 
reasonable balance should be struck between the ideological aspects 
of expansion and the practical realities of limited resources, heightened 
concerns about the quality of student learning, adequate infrastructure 
for research, and universities’ autonomy. After this long period 
focusing on expansion, we must now address issues related to the 
consolidation and quality of the existing programs. This has an impact 

on the postgraduate system, as the Higher Education Institutions 
(HEIs) that increased the number of professors and students, also 
increased the number of postgraduate courses as these institutions 
contracted more lecturers with doctorate degrees (Paula and Almeida, 
2020). Postgraduate programs go through an initial evaluation for 
implantation, which is then reviewed every four years. Research shows 
that the quality of research in these HEIs is lower than in the larger 
more traditional institutions (McManus et  al., 2022). Souza et  al. 
(2020) highlight the main challenges within postgraduate programs 
including working conditions, deficient infrastructure, high 
bureaucracy, and work overload. They also stated the challenges of 
researchers’ low interaction with each other and the demands of 
society, the lack of commitment and qualification of the researchers, 
and the low relevance of the research developed. This leads to the 
question of the need for continued expansion without appropriate 
policy reforms.

Lu et al. (2013) also noted a reduction in quality with increased 
postgraduate enrolment in China. Because of the expansion, the 
number of graduate students has increased. However, the investment 
rate in postgraduate education resources is not proportional to the 
growth rate of postgraduate students (Tian et al., 2019). Employment 
perspectives must also be  taken into account (Carpenter, 2019). 
Colombo and de Castro Garcia (2021) show that employees with 
postgraduate education can increase the chance of university-business 
collaboration and therefore provide employment opportunities for 
upcoming students. Finance for research and postgraduate studies has 
been decreasing in Brazil in recent years (McManus et  al., 2022). 
Schwartzman (2022) states that it makes no sense to create and 
maintain research centers and doctoral programs without quality and 
resources for equipment, technical support staff, and low 
student recruitment.

Thus, the goal of this paper was to look at the past expansion of 
the Brazilian postgraduate system and evaluate the possibilities and 
limitations for future (continued) expansion using data from public 
platforms and the perception of postgraduate deans of the HEIs.

Materials and methods

Data (2011 to 2020) for this study came from five main sources: 
(i) the “Sucupira” postgraduate database from the Coordenação de 
Aperfeiçoamento de Pessoal de Nível Superior (CAPES) including 
data on the postgraduate programs, (ii) Instituto Nacional de 
Estudos e Pesquisas Educacionais Anísio Teixeira (INEP) for data on 
the overall education system in Brazil, (iii) Brazilian Institute of 
Geography and Statistics (IBGE) for population and number of 
people with higher degrees by State, (iv) InCites® from Clarivate 
Analytics based on Web of Science data for scientific production, 
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and (v) questionnaires and meetings with the deans for postgraduate 
education in Brazil.

The Sucupira database (CAPES) included the number of students 
enrolled and the number of those who received the degree each year, 
the number of lecturers, the area of knowledge of the program, the 
postgraduate start date, and the region of the country. CAPES defines 
the area of knowledge of the program as Agrarian, Biological, Health, 
Exact and Earth, Engineering, Human and Applied Social Sciences, 
Literature, and Letters and Arts. From this database, we also acquired 
information on the program grade (rated from 1 to 7 on a four-year 
basis). We calculated the number of students per lecturer and dropout 
rate, and changes in these parameters since 2016, calculating odds 
ratios by area of knowledge, region of the Higher Education Institution 
(HEI), type of program [masters (professional or academic) or 
doctorate], age of the student, and type of institution. Dropout for 
2020 was not included given the changes due to the COVID-19 
pandemic. This database also included sources of postgraduate project 
financing, lecturer mobility, as well as student expectations (business, 
teaching, research, not informed, others, just research, or autonomous 
professional) depending on their current financial status (retired, 
scholarship holder, working, collaborator, not informed, or public 
servant). The age of the student at first matriculation was also available.

Data from the INEP database included the region of the country 
(North – N, Northeast – NE, South – S, Southeast – SE, or Central-
West – CW) and type of Higher Education Institution (HEI; public 
– federal university, federal institutes of education, science and 
technology, or research institutes linked to ministries), state, private 
– for-profit or not, and community institutions. These were also 
classified according to the age of their postgraduate programs [before 
1990 classified as 1980, 1990–1999 (1990), 2000–2009 (2000), 2010 
and after (2010)], and the size of their postgraduate system [large 
(greater than 4,500), medium (1,500 to 4,500), and small (less than 
1,500)].

IBGE data included population number and the number of people 
with higher degrees by state of the federation. IBGE data was used to 
calculate the number of students, professors, and student professors 
by state population and population with higher degrees. These data 
were then used to draw maps in Excel®.

From Incites® we used the number of documents, their impact 
factor, the percentage of international collaboration, and the 
percentage of corresponding authors by state. Percentage changes in 
these indicators were calculated from 2011 to 2020 as:

 
%Change

Value Value
Value

=
−

∗
2020 2011
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100

A total of 264 questionnaires were sent to the National Forum for 
Deans of Research and Postgraduate Studies (FOPROP) members. 
Questions included why new master’s and doctoral programs need to 
be  created, who determines the creation of new programs, if the 
system should continue expanding, and the reasons for this expansion.

Statistical analyses included logistic regression for binomial (0/1) 
answers along with frequency chi-square analysis and the calculation 
of odds ratios. Correspondence analyses were used for multiple-choice 
replies. Correlation and regression analysis were used to evaluate the 
effect of regional growth in the number of programs on program 
grades. The INEP and CAPES data were used as independent variables 

in these analyses, including the region, type, size, and age of the 
institution. As few federal public research institutes replied to the 
questionnaire (4), the data for these were joined with federal 
universities. All analyses were carried out in SAS (Statistical Analysis 
System Institute, Cary, North Carolina, v9.4).

Results

Current state and recent changes in the 
Brazilian postgraduate system

In June 2022 there were 4,604 programs registered in the 
postgraduate system.1 This reflects an increase in all regions of the 
country but especially in the North and Central-West (Table 1).

In recent years there has been an expansion in the number of 
courses (ranging from 95 to 385% in different states) in less developed 
regions (Figure 1A) of the country (mainly the North and Central-
West). This quantitative expansion tends to be  accompanied by a 
decrease in the grade (Figure  1B) in the same regions (−29% in 
Amapa, −14% in Maranhão, −12% in Acre, and − 15% in Rondônia) 
as new programs tend to have a poorer grade. Espirito Santo and 
Sergipe were the states with the most improvement in grade (11 and 
9%, respectively). As most programs are created with a lower grade (a 
minimum of 3 for masters and 4 for doctorates) this leads to a decrease 
in the overall grades by regions, especially in regions with few 
programs that are growing rapidly. The correlation between the 
number of new courses and grade is −0.81 and the regression equation 
is percentage change in grade = −0.16*%growth-1.804 (R2 = 0.66). 
Nevertheless, the overall number of programs with higher grades in 
these regions increased.

Programs in the Central-West, Northeast, and especially the 
Northern Regions have more students in programs with lower 
grades (Supplementary Figure  1), so greater attention to the 
qualification of programs in these regions should be a priority in a 
new National Postgraduate Plan (PNPG) which has been planned to 
cover 2021–2030 period. While around 70% of students in the 
Central-west and Northeastern regions are in Programs 3 or 4 (with 
80% in the North), this is around 45–50% in the South and South-
eastern regions (p < 0.05). Grades also varied by area of knowledge 
with biological sciences ( X = 4 22. ) having significantly higher 
grades (p < 0.05) than other areas and engineering having the lowest 
( . )X = 3 91 . Odds ratios for program grades vary by region, area of 
knowledge, and type of institution (Table 2).

The distribution of students by region is 7.53% in Central-West, 
19.27% in the Northeast, 5.48% in the North, 47.27% in the Southeast, 
and 20.45% in the South. The distribution of graduate students and 
professors in general, per inhabitant and per person with higher 
education (Supplementary Figure 2) shows that some N and NE states 
have similar densities compared to those in the S and SE.

Looking at the number of students per program and per professor 
(Table 3), there is a move away from courses with higher scores in the 
South and Southwest towards those with lower scores, especially in 
the North and Northeast (Supplementary Figure 1). Some differences 

1 https://sucupira.capes.gov.br/sucupira/
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were seen in the Humanities in the Central-west and North where 
there tended to be  growth overall. There was growth in 
multidisciplinary sciences in the Northeast.

There is a higher number of students per professor in engineering 
and a lower number in biological sciences (Figure  2A), with an 
increase in the number until the grade 5 programs (Figure 2C) and 
then stabilization (grades 5 to 7). There are more students per 
professor (approximately 3.9 per professor) in the South and Southeast 
regions (Figure 2B), especially in private HEIs (Figure 2D).

The largest increase in the number of students per professor was 
in the multidisciplinary area (Figure 3A), grade 3 and 4 programs 
(Figure 3B), as well as private HEIs (Figure 3C) in the North and 
Northeast regions (Figure  3D). In terms of changes, the areas of 
Applied Social Sciences, Humanities, and Engineering had a greater 
change in the number of students per professor (Figure 3E).

Dropouts and graduates are higher in exact and engineering areas 
(Figure 4), but the reasons for this pattern are not clear. Older students 
(Figure 4D) are also more prone to not finish their postgraduate studies.

The financing of postgraduate education also needs to 
be examined (Figure 5). As can be seen, a large portion of the projects, 
especially in the Social Science and Humanities, either have no 
financing or have just scholarships, mainly from Capes. Over the last 
10 years, the proportion has increased between 40 and 60%. Social 
Sciences and Humanities have the lowest financing independent of the 
region (Figure 5). The Northern region has the lowest percentage of 
projects without any type of funding, especially in the life sciences. In 
terms of lecturer mobility, 5,541 in 132,110 were seen to move between 

regions from 2004 to 2020. Most of this movement seems to be from 
the North and Northeast towards the South and Southeast (mainly São 
Paulo; Supplementary Video 1). This affects the ability of HEIs in these 
less-developed regions to maintain postgraduate studies as lecturers 
prefer institutions with more resources or higher prestige.

Job expectations vary according to the type of program. A higher 
proportion of professional master’s students look for jobs in the 
industry compared with those in academic programs 
(Supplementary Table 1). Nevertheless, 30% of students at all levels 
did not meet their expectations, maybe because of insecurities about 
future job prospects. In all categories, the expectation after 
postgraduate studies is to work in research or teaching.

Looking at the possible effects of the implementation of these 
programs and their regional impact and taking into consideration 
that almost all research (at least 90%) in Brazil is carried out in 
postgraduate programs, we looked at publication records by state in 
the Web of Science. The North and Northeast regions (Figure 6A) 
had the highest growth in the number of documents on the Web of 
Science (2011 to 2020), except for Roraima, while for the impact 
factor, the highest growth was in Rio Grande do Norte and Amapá. 
While Amapá grew in the number of documents and impact, the 
growth of Tocantins and Acre was accompanied by a worsening in 
impact. Moreover, Tocantins, Acre, Paraíba, Maranhão, Piauí, and 
Rio de Janeiro states saw a worsening of the impact factor (Figure 6B). 
In general, the percentage of documents published in international 
collaboration grew in the period, except for the state of Tocantins. Of 
note, the highest international collaboration was observed in Sergipe, 

TABLE 1 Number of postgraduate programs by region in 2010, 2017, and 2022 and percentage increase from 2010 to 2022.

Number of programs Central-West North Northeast South Southeast

2010 195 121 492 546 1,364

2017 338 227 844 887 1870

2022 398 283 960 982 1981

% Increase between 2010 and 2022 104.1 133.9 95.12 79.85 45.23

A B

FIGURE 1

Changes in the number of postgraduate programs (A) and their respective grade (B) from 2010 to 2022 (Sucupira database).
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Piauí, Mato Grosso, Acre, Mato Grosso do Sul, and Roraima 
(Figure  6D). Once again, the states of the North and Northeast 
regions showed more significant growth in the percentage of 
corresponding authors in the states, but with little change during the 
period in other regions (Figure 6C).

Replies to the postgraduate deans’ 
questionnaire

A total of 127 deans responded to the questionnaire, representing 
approximately 67% of the students enrolled. Federal universities had 
the highest percentage of response (73%), and private universities had 
the lowest but not significantly different from federal education 
institutes (32%) and federal research institutes (31%). The Central-
West region had the highest response percentage (60%), with 100% of 
federal universities; followed by the South region with 55% of 
responses and 82% of federal universities; and the Southeast region 
with 47% of responses and 74% of federal universities. Responses 
represented 71% of overall academic doctoral students and 68% of 
academic master’s students in the postgraduate system in Brazil. The 
representation of students in professional masters and doctorates 
was lower.

Most initiatives for creating new postgraduate courses are from 
institutional directives or the lecturers themselves (Figure 7). Only 
the Northern region believed that the system should continue 
expanding as before (Figure 8A), followed by the Central West (50%), 
and Southeast (38%) regions. The median of all regions was 39%, 
supporting the continued expansion of the system. In the country, no 

specific sector supported continued expansion, but expectations were 
higher among private HEIs (Figure 8B). Logistic (Figure 8C) and 
Correspondence (Figure 8D) analyses indicated that deans of smaller 
and newer institutions, especially in the North and Central-west still 
think expansion should continue as before (Figure 8C).

Few HEIs claim that the interests of society or state-of-the-art 
research should be the reason for creating new programs (Figure 9). 
When they suggest expansion, they believe it should happen in new 
areas of knowledge and for doctorates with national and international 
cooperation. Smaller and newer HEIs believe that expansion should 
remain as it is, while private HEIs believe that they should have 
postgraduate courses at a distance, with multiple terminals, or 
decrease due to lack of demand or supply conditions. The master’s and 
doctoral programs should continue to be sequential, but the network 
offer should grow. The HEIs in the Northern region believe that the 
master’s degree is to correct undergraduate flaws with subjects in the 
doctorate and that students cannot be research assistants. On the other 
hand, the HEIs in the South and Central-west regions and the ones in 
the community believe that a master’s degree should develop 
professional skills. In contrast, the larger HEIs with older postgraduate 
degrees in all regions, especially in the Southeast region, believe that 
a direct doctorate should be implemented for specific programs. The 
reasons for creating new programs (Figure 9C) include: (a) following 
the institution’s general guidelines for private and community HEIs; 
(b) fulfilling the lecturers’ wishes for constant expansion to state 
(North, Northeast, and Central-west regions) as well as to medium-
sized state universities; and (c) having a state of the art research in the 
interest of the society in the case of the largest and oldest HEIs in the 
Southeast region.

A B

C D

FIGURE 2

Number of students enrolled per professor (A) by area of knowledge, (B) by region, (C) by program grade, and (D) by type of institution.
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Discussion

Continued expansion of the Brazilian postgraduate system needs 
to take into account several factors including the demand for the 
program, regionalization, demand for local research and societal 
needs, the quality of the programs being created which varies in 
accordance with the program proposal (McManus et al., 2022), the 
means of funding high-quality science, national and regional 
priorities, and the vacancies existing in programs with high grades. 
It cannot be based on the desire of university professors. Solutions 
such as the creation of networks between established postgraduate 
programs in developed regions and qualified professors in developing 
regions may not only reduce quality biases but also help to fill 
vacancies in more developed regions. This requires negotiation on an 
institutional scale as funding for public universities is based, in part, 
on the number of postgraduate programs and students, while private 
institutions require a minimum number of postgraduate programs to 
be  called a “university.” The growth of the postgraduate system, 
therefore, has implications beyond the production of knowledge and 
development of postgraduate students.

Brazil has several different typologies and demands for 
postgraduate education (Schwartzman, 2022). These include research, 
professional qualification, regional, national and international 
development, and teacher training, among others 
(Supplementary Table  1). These demands should be  taken into 
account when discussing the continued expansion of the system. 
McManus et al. (2022) showed that the evaluation of programs tends 
to be homogenous nationwide, and, as such, ignores the different 

proposals for which the programs were created (for example the lack 
of differentiation between the so-called professional and academic 
programs; Santos et al., 2019).

Recent expansion in the number and quality of programs has 
been seen in less developed regions (Figure 1) of the country (mainly 
the North and Central West Regions). Given the distribution of 
students in less developed regions in programs with higher grades 
(CW 7.53%; NE 19.27%, N 5.48%, SE 47.27%, and S 20.45%), one 
strategy could be  integrating the initiative of expansion of the 
postgraduate system into forming national and international 
networks rather than creating new programs. The recognition of 
inter-and intra-regional inequalities in Brazil has motivated actions 
and policies aimed at expanding the conditions of support for existing 
programs and creating new programs through the granting of 
scholarships and funding resources. These policies and programs are 
based on the understanding that the creation and maintenance of 
graduate programs are the natural way to take advantage of the value 
provided by these Higher Education Institutions (HEIs) and the 
consequent process of institutionalizing research to meet the interests 
of society.

Major growth in the private sector at the undergraduate level 
(Noleto and de Oliveira, 2019) is starting to reflect at the postgraduate 
level, with an increase in 80% of lecturers in postgraduate programs 
in these HEIs since 2010, compared to 15% in community HEIs, 35% 
in State HEIs, and 50% in Federal HEIs. Although these private HEIs 
are paid for by students, there is still growth when compared to public 
HEIs which are free. The reasons for this expansion (mainly in Social 
Sciences and Humanities) need to be studied but it may be related to 

TABLE 2 Odds ratios for grade (5 or greater vs. 3 or 4) comparison between (A) type, (B) regions of the institution, and (C) area of the program. 

Federal Municipal Private

A. Type of institution

State 1.10

Federal 2.92* 2.66*

Municipal 1.34* 1.23* 0.46*

B. Region of institution

Central-west Northeast North Southeast

Northeast 0.95

North 0.52* 0.55*

Southeast 1.94* 2.04* 3.72*

South 2.39* 2.51* 4.59* 1.23*

C. Area of knowledge

Agrarian Biological Health Exact Human App. SS Engineering LLA

Biological 0.91

Health 1.12* 1.24*

Exact 1.50* 1.66* 1.34*

Human 1.05 1.16* 0.94 0.70*

App. SS 1.07 1.18* 0.95 0.71* 1.02

Engineering 1.90* 2.10* 1.70* 1.26* 1.81* 1.78*

LLA 1.16* 1.28* 1.04 0.77* 1.11* 1.09 0.61*

Multi 1.19* 1.31* 1.06 0.79* 1.14* 1.11* 0.63* 1.02

*p < 0.05, App. SS – Applied Social Sciences, LLA – Literature, Letters & Arts.
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a higher percentage of night-time and weekend classes for working 
professionals looking for an additional postgraduate qualification 
(Schwartzman et  al., 2021) but with less rigid requirements for 
entering the programs which tend to have lower grades (Table 2). 
According to Schwartzman et al. (2021), stricto sensu, postgraduate 
programs in Brazil are not seen as advanced initial training for those 
who are starting their career as the mean age for attaining a master’s 
is 32 years, and a doctorate is 37 years. This has important implications 
for the development of the country. The need for regional 
development (Tischer and Turnes, 2023) boosts the expansion of 
postgraduate programs, but the recent expansion of these programs 
(Figure  1), especially those based on research and formation of 
researchers, needs to be  consolidated with an increase in quality 
(Trevisol et al., 2020). While most studies show that the expansion of 

campuses in the interior of the country has a positive effect on 
regional development (Freitas and Alves, 2021). Ferreira et al. (2021) 
also show that a high percentage of alumni with better education tend 
to leave the region looking for better job opportunities, showing the 
need for policies that maintain expansion in the region.

The national distribution of programs (Supplementary Figure 2), 
taking into account population and graduate students, shows that the 
issue of expansion can no longer focus exclusively on the growth in the 
number of programs to combat regional imbalances. Expansion needs 
to take into account the demand for the program itself. Postgraduate 
education requires a base of people with completed higher education 
degrees, students and professors, and resources to maintain the 
programs. The theme of regional imbalances has reflected the lack of 
objective perception about the conditions of postgraduate development 

A B

C

E

D

FIGURE 3

Changes in the number of students per professor (2016–2019) by (A) area of knowledge, (B) program grade, (C) type of institution, (D) region, and 
(E) percentage change.
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TABLE 3 Changes in the number of students and students/professor ratio by region and area of knowledge (2013–2020).

Region Central-West North Northeast South Southeast

Score 3 e 4 5, 6 e 7 3 e 4 5, 6 e 7 3 e 4 5, 6 e 7 3 e 4 5, 6 e 7 3 e 4 5, 6 e 7

Students per Course

Life Agrarian 2.28 −2.14 3.59 −9.89 −30.73 16.00 0.84 −10.14 −39.71 −21.67

Biology −7.19 −1.17 −2.22 −8.14 −17.69 −0.13 −18.67 −14.72 8.32 −79.63

Health 4.20 0.78 15.70 44.53 24.44 14.41 −6.23 12.32 63.16 −119.77

Exact Engineering −2.32 −0.74 11.16 15.73 −16.76 3.97 20.63 −10.83 −11.23 −116.30

Exact −8.17 2.16 −2.78 −26.16 −6.46 −22.42 −13.05 −3.52 32.82 −121.60

Multi 13.86 12.54 34.25 51.00 38.23 21.88 74.45 8.07 128.48 19.31

SSH Humans −28.56 26.26 12.37 25.31 3.66 26.27 29.86 −21.32 −0.72 −43.14

LLA −9.16 11.60 −4.55 −14.18 12.07 −10.08 −10.68 −4.61 −19.34 −77.78

Applied SS 22.94 12.98 8.38 20.32 27.91 −1.35 5.53 21.44 30.44 1.23

Students per Professor

Life Agrarian 6.74 7.23 19.69 3.56 −8.21 −7.64 −10.78 −20.06 −13.12

Biology −10.80 4.31 6.27 −15.11 −6.20 −11.95 −19.10 −15.23 −5.89 −15.13

Health 14.46 −9.95 35.58 127.19 23.43 4.60 4.59 −2.48 10.05 2.30

Exact Engineering −0.74 −22.49 63.48 −17.08 7.14 25.77 28.07 6.40 11.04 0.29

Exact 0.62 −5.05 −20.43 −14.22 3.53 −9.85 0.73 −11.13 −5.36 −24.03

Multi 32.64 −13.64 56.17 −13.92 16.95 14.49 26.75 7.54 22.35 9.27

SSH Humans −3.59 8.69 14.49 12.28 9.61 2.90 27.78 −5.33 1.94 −0.66

LLA 7.09 16.41 28.77 31.66 12.05 −5.22 −15.51 −0.45 −0.54 −5.07

Applied SS −9.79 18.26 23.67 8.14 23.97 13.56 −4.17 −5.75 0.85

Blue = growth, red = decrease; SSH – Social Sciences and Humanities; LLA – Literature, Letters and Arts.
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in emerging regions. It is necessary to clearly explain the references 
that indicate real needs and establish consequent goals in the fight 
against these inequalities. Moreover, the maps show acute situations of 
low representation of graduate studies in the Northern region. This 
region, however, is not homogeneous in its needs and potential.

There is still a concern about quality. There is a growing perception 
that other ways to achieve more effective and productive integration of 
qualified staff from emerging HEIs into the National Postgraduate 
System (SNPG) exist. These may include the formation of networks 
with established courses in other regions. This may be interesting for 
all involved, as looking at the number of students per course and per 
lecturer (Table 3), there is a move away from courses with higher 
scores in the South and Southwest towards those with lower scores, 
especially in the North and Northeast. This tendency may be due to 
the availability of courses closer to home, the lack of viable scholarships, 
or interest in courses that deal with more locally relevant subjects. This 

is in line with Adefulu et al. (2020), who showed factors such as the 
desire to obtain a postgraduate degree, the university facilities and 
programs, its geographical location, and the influence of stakeholders 
such as family and friends as important determinants. Some differences 
were seen in the Humanities in the central-west and north where there 
tended to be growth overall. There was also growth in Multidisciplinary 
sciences in the northeast. Here we see a contradiction with Aitken et al. 
(2019) where although the location was important, so was the 
reputation of the degree-awarding institution. In Brazil, growth is seen 
in programs with lower grades. The increase in the quality of programs 
in the north and north-eastern regions was numerical rather than in 
percentage (Figure  1) and McManus et  al. (2022) showed that 
programs in these regions take relatively longer to increase their 
quality in grade compared to the South and Southeast.

The higher dropout rates in exact and engineering areas (Figure 3) 
are worrying, but the reasons for this pattern are not clear. They may 

A B

C D

E F

FIGURE 4

Odds ratios (An odds ratio of 1 means no difference between the items evaluated within the same graph.) for program abandonment and graduation 
by (A) area of knowledge, (B) region, (C) type of program, (D) age of the student, (E) type of institution, and (F) % change from 2016 to 2019.
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FIGURE 5

Effect of the region on financing postgraduate studies.

A B

C D

FIGURE 6

Percentage of changes in indicators (A Number of Documents, B Impact Factor, C % of corresponding authors, and D % documents in international 
collaboration) of the Web of Science (2011 to 2020; value <100 indicates a lower index in 2020 than in 2011).

https://doi.org/10.3389/feduc.2023.987200
https://www.frontiersin.org/journals/education
https://www.frontiersin.org


McManus et al. 10.3389/feduc.2023.987200

Frontiers in Education 11 frontiersin.org

FIGURE 7

Postgraduate Deans’ Replies as to “Why create new Postgraduate Programs?”

A B

C D

FIGURE 8

Postgraduate deans´ opinions on system expansion depending on (A) Legal status, (B) Region, (C) Logistic regression on the number of students, and 
(D) Correspondence analysis.
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be linked to the reasons given above. According to Gama (2019), the 
average dropout and dismissal rates are 12.4% for the master’s degree 
and 11.6% for the doctorate, reaching 19.0 and 18.2%, respectively, 
taking into account students who leave the system without registration. 
There was a greater dropout rate (Figure 3) in older students, private 
HEIs, and lower-grade programs. In terms of program grade (Figure 3), 
there is a lower dropout rate in private HEIs compared to community 
HEIs and in a large percentage of federal HEIs with an average grade 
of <4. The reasons for dropping out are not clear, requiring further 
study, but they may be related to the institutional context (Lee, 2009), 
the advisors (Can et al., 2016), the graduate students themselves, the 
value of the scholarship (Geraghty and Oliver, 2018), or the need to 
maintain full-time employment (Leijen et al., 2016).

Wakeling and Laurison (2017) pointed out that degree classification, 
area of knowledge, age, gender, ethnicity and national origin in the UK, 
and previous gains in terms of equal accessibility to first degrees are at 
risk from postgraduate expansion. In Taiwan, Chan and Lin (2015) also 
argue that intensified competition for employment caused by the 
increased number of college graduates has incurred extra monetary 
costs and uncertain wage prospects at the individual level. Rongfei 
(2021) alerts that the employment situation of postgraduate students is 
becoming more serious, and the problems of unemployment are 
becoming more prominent. The authors argue that this is not conducive 
to the development of the national government, society, postgraduate 
training units, and graduate students themselves. Disadvantaged 
students might suffer the most from massification in light of increased 
financial investments and lower rates of return to higher education. 
Current scholarships from federal agencies in Brazil (December 2022) 
are R$1500 (Brazilian Reais or about USD280,00) per month for 
master’s students and R$2200 for a doctorate (about USD 400), although 

some individual states have increased these values recently. The latter 
represent a small proportion of the total number of scholarships. 
Federal scholarship values have not changed since 2013, compared with 
inflation of approximately 60% in this period. The regions that are 
losing students (Table 2) are those with the highest costs of living and 
other important related factors. Older students may have families to 
support (Goldrick-Rab et al., 2018), or students from other regions may 
feel stressed due to social position (Grady et  al., 2014), race, or 
discrimination based on skin color (Truong et al., 2016), among others.

According to Wakeling (2010), there is very little research about 
the background of postgraduate students, how they fund their studies, 
what motivates them, and specifically whether access to postgraduate 
study can be considered unequal. As seen here, a large proportion of 
postgraduate projects in Brazil, in all areas, are without any type of 
financing or only with scholarships. The source of financing varied 
according to the area of knowledge and region of the country. As seen 
also by Rautiainen and Vallimies-Patomäki (2016), postgraduate 
financing can come from many sources such as the government, 
employer, or a combination of different financiers.

For a sustainable and continued expansion of the postgraduate 
system in Brazil, there has to be a supply of available graduate students 
with suitably qualified professors, adequate infrastructure and 
financing, political support, and a demand for the knowledge 
produced. Of the projects registered in the postgraduate (Sucupira) 
database in 2020 that had some form of financing, 2017 had foreign 
financing, 31.3% had some form of financing from the National 
Council for Scientific and Technological Development (CNPq), 21.8% 
from CAPES, and 11.8% from state research foundations. The 
universities and institutes themselves financed around 10% of the 
projects and 1.6% from federal, state, and municipal governments.

A B

C

FIGURE 9

Reasons for creating new programs (A) the need for expansion, (B) the types of programs, and (C) the form of postgraduate courses.
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It is important to point out that although the federal HEIs have the 
largest number of programs and students, only around 45% of their 
professors work in postgraduate studies, while almost 100% work in 
undergraduate courses. The accumulated and simultaneous demands 
for action to solve problems and increase their insertion in basic 
education, graduation, innovation, internationalization, 
interdisciplinarity, and administration have created an overload for 
those professors linked to postgraduate studies, which, however, has not 
yet compromised their research performance. Diniz-Filho et al. (2016) 
noted that a high postgraduate teaching load can encourage scientific 
production, but the low scientific production can hardly be attributed 
to a high undergraduate teaching load. The authors showed that less 
productive researchers are using unfunded (i.e., non-peer-reviewed) 
research projects to justify their salaries but without concrete results. As 
the total number of research projects (whether funded or not) has been 
widely used in Brazil as part of the allocation of resources to universities 
by the Ministry of Education, this fact has important implications for 
the review of this misleading policy. This policy of investing in scientific 
research in a non-competitive and complacent environment can have 
negative implications as pointed out by Abramo and D’Angelo (2011). 
Castro et al. (2019) found that available financial resources were the 
principal factor determining the societal impact of research projects in 
Brazil, mainly from the ability of the research leaders to generate and 
maintain laboratory structures with minimum bureaucracy and not 
necessarily the value of resources available.

According to Han et al. (2014), the professor-student relationship 
is essential for the quality of postgraduate education. Indeed, the data 
here for Brazil shows a reduction in students per lecturer in higher 
quality courses in the South and Southeast, and a movement away from 
Life and Exact Sciences to the Social Sciences. This may also be a 
reflection of the expansion of undergraduate education to only a few 
limited areas. According to Balbachevsky et al. (2019), over 61% of all 
undergraduate enrolments are concentrated in Business, Social 
Sciences, Law, and Education. According to Jansen and Walters (2022), 
you cannot accelerate growth in the output of doctoral graduates when 
there is a weak pipeline from a dysfunctional school system. The 
pressure to increase the number of doctorates to acquire more funding, 
ranking, and throughput comes at a high cost for the quality of the 
graduates being produced. According to the authors, this is acerbated 
by pressure to redress social injustices from the country’s colonial past 
reflected in the unequal outcomes of doctorates by race and gender.

In China, postgraduate expansion has brought a series of problems 
but mainly an excessive focus on postgraduate academic education 
and ignoring professional postgraduate training (Qiao and Lei, 2015). 
This is also seen in Brazil whereby only 916 of the 7,025 postgraduate 
courses are professional2. Tortorella et  al. (2022) showed that 
postgraduate programs lack emphasis on creativity, entrepreneurial 
thinking, leadership, adaptability, and flexibility possibly due to how 
they are evaluated (McManus et al., 2022). The only numerical goal in 
the last national plan (CAPES, 2022) was for the expansion of the 
system. National plans in other countries for postgraduate studies 
often distinguish between objectives referring to system expansion 

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

quantitativos/quantitativoRegiao.jsf;jsessionid=IpC19tcuSCVdbQWNHKsjYjWE.

sucupira-213

and those reflecting particular national priorities. This was seen in 
Taiwan (Chan and Lin, 2015) where expansion was to meet the 
demands of economic transformation as well as cultural expectations.

Other problems here come from the non-continuity of projects 
and policies in the definition of priority, where the meaning of 
everything as a priority means that nothing is a priority (McManus 
et al., 2021). The multiplication of the number of master’s and doctoral 
degrees, in general, is the primary goal of the last PNPG (2011–2020). 
The Social Demand program (granting of scholarships by quotas to the 
postgraduate programs) is the primary financial support for training 
master’s and doctorate students. Specific programs for awarding 
scholarships and funding would serve specific strategic objectives. In 
the first case, policies have open and diffuse objectives. The second 
case is about inducing system responses to specific objectives.

The high degree of funding in the Northern region may seem 
paradoxical, but over the years many programs have been established 
to support research and postgraduate studies in this region (for example 
CAPES PDPG Amazônia Legal; Programa Pró-Amazônia; Fulbright 
Amazônia) as well as several calls maintaining that 30% of the financing 
will go to projects in the N, NE, and CW regions. These states (except 
Roraima) also have local financing agencies. This has meant that several 
postgraduate deans, mainly in the northern region, say that the number 
of scholarships is not a problem for the postgraduate programs. The 
value of these was commented on earlier, although some states have a 
higher value, such as São Paulo, Pernambuco, Goiás, Espírito Santo, 
Alagoas, Rio de Janeiro, and Santa Catarina, among others.

In general, the expansion of the number of programs should not 
be the priority of the new PNPG as the data show that it is possible to 
increase the productivity of the system by exploiting the installed 
capacity for training human resources and producing knowledge from 
the strengthening of regional and national networks. It is important to 
know how to deal with the high dropout rates and the aging tendency of 
the teaching staff and focus on the quality of the result delivered to 
society. The network postgraduate proposal points to three directions 
according to the deans: (a) expansion of national and international 
cooperation between programs (McManus et al., 2020; McManus and 
Baeta Neves, 2021b); (b) initiatives originating in a network with the 
help of professors from different institutions and sharing of infrastructure 
to support a program (there are already successful examples such as de 
Andrade et al., 2022) and; (c) greater integration of professors from 
emerging HEIs in existing consolidated programs with an appreciation 
of the potential for expanding training on a national scale.

The answers to the questionnaire sent to the FOPROP members 
allow us to identify that the idea of   expansion should be  treated 
differently depending on several factors, for example, the age of the 
postgraduate program in the HEI, the region in which the HEI is 
located, and the legal status of the HEI. Overall, the case for the 
expansion itself, at least in current terms, is not very strong (less than 
40% of the total HEIs that responded to the questionnaire). The 
responses of the deans emphasize that new programs must respond 
mainly to the demands of society, the priorities of the agencies, and the 
initiative of the professors according to institutional guidelines. There 
is therefore a broad understanding that it is no longer a question of 
creating programs to primarily meet the needs of professors in terms 
of their particular projects of institutional insertion or professional 
development. The limitations of the postgraduate system raised by 
Souza et al. (2020) should be taken into account, as expansion without 
quality can damage the development of the country as a whole.
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Concluding remarks

Graduate students are the most important source of future 
contributions to the development of knowledge. With appropriate 
supervision of postgraduate research students, research capacity 
development should be  acquired as characterized by confidence, 
willingness to share research knowledge with others, lifelong learning 
skills, commitment, and independence to pursue a research career. 
Achieving these goals require commitment from graduate students 
and supervisors, and expectations must be clear from the start and 
continue throughout the process. There is always a risk of mismatches 
between supervisory styles, student needs, and program requirements, 
and the problem can be compounded by funding structures for public 
higher education institutions. David and Hill (2020) also point out that 
postgraduate learners prefer postgraduate curricula to be challenging, 
current, offered in a contested mode, and career and profession-focused.

Brazil should also not close its eyes to the changing demands for 
PhDs worldwide (Nature Editorial, 2023) taking into account the 
organization and funding of the system. According to Nerad et al. 
(2022), in numerical terms, Brazil has more PhD graduates per year 
than Japan and South Korea.

Everything indicates that the new stage of postgraduate development 
must be guided by CAPES policies that focus on the necessary responses 
to face challenges and prioritize problems for scientific and technological 
development and the country in general. The expansion of the national 
postgraduate system is no longer an objective and should be guided by 
national priorities. Thus, the system’s growth must occur in those fields 
that prove to be  strategic for achieving national or regional goals, 
thinking globally and acting locally. New (and older) programs must 
meet the needs of strategic priorities.
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