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ARTICLE INFO  ABSTRACT 
 
 

The strictu sensu post-graduation has an important role in the technological, economic, and social 
development of a country. In recent years, the offer of courses of this modality has intensified in 
Brazil in the most diverse areas of knowledge. The objective of this work is to present an 
evolutionary analysis of graduate programs in production engineering in Brazil from the years 
2013 to 2018. To achieve the proposed objective, descriptive exploratory research was carried 
out. Data were collected from CAPES 'Sucupira Platform. The survey results indicate that strictu 
sensu graduate programs in production engineering remain concentrated in the South and 
Southeast, regions that also concentrate a significant portion of the country's economic activity. 
The increase in the offer of courses was quantitatively small, the number of students, dissertations 
and theses defended and, program publications did not have significant variations in the analyzed 
period, which indicates the existence of opportunities for the expansion of graduate programs in 
production engineering in the country, mainly in the North, Northeast and Midwest regions. 
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INTRODUCTION 
 
The Brazilian graduate developed from the 1950s through the 
reflection of the organization of the national economy, based 
on the development of industrial activity and, above all, 
focused on executive power that enabled the development of 
the public sector and provided the diversification other 
subsectors of activity in the Brazilian economy, thus 
accelerating the transformations of society, adapting it to the 
trends of the new urban-industrial society (Gouvêa, 2012). The 
recognition and expansion of Brazilian postgraduate studies 
are associated with the format and seriousness of public 
policies that have been implemented since its 
institutionalization in the country (Santos & Azevedo, 2009). 
However, graduate programs are concentrated in the Southeast 
and South regions of the country (Gazzola&Fenalti, 
2010).According to the authors, even if some government 
programs have been created that allow the dissemination and 
expansion of higher federal public education towards more 
inland regions, there is still a concentration of programs that 
are better applied in regions that are also economically 
favored.  

 
Based on this context, the objective of this paper is to present 
an evolutionary analysis of graduate programs in production 
engineering in Brazil from2013 to 2018, considering their 
geographical situation and the number of documents and 
students, as well as presenting a reflection on the development 
of the production engineering área. This work is structured in 
five groups: a) introduction; b) materials and methods; c) 
results; d) conclusion and finally e) bibliographic references 
used in the research. 

 

MATERIALS AND METHODS 
 
To meet the objective proposed in the study, this research is 
exploratory and descriptive. Exploratory research seeks to 
provide information to deepen knowledge about an object, 
fact, or phenomenon, to allow greater familiarity with the 
problem, making it clearer (Malhotra, 2012). Descriptive 
research, on the other hand, aims to observe, record, and 
analyze the facts, without going into the merits of the contents. 
It describes certain attributes of a population or phenomenon 
or the establishment of relationships between variables 
(Perovano, 2014). The method used for data collection was 
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that of documentary research (Gil, 2017) with CAPES 
'Sucupira Platform. The Sucupira Platform is a tool designed 
to collect data and information, perform analyzes and 
evaluations, in addition to being the reference base of the 
National Graduate System in Brazil. The information collected 
was organized and categorized into tables and graphs that 
detail the evolution of postgraduate programs in production 
engineering in Brazil between 2013 and 2018. 
 

RESULTS 
 

According Santos & Azevedo (2009), the graduate system in 
Brazil is recognized by the scientific community, nationally 
and internationally. This fact is due to the formation of public 
policies for postgraduate courses implemented in terms of 
actions aimed at this sector that has been in continuous 
expansion in the last 40 years since it was in the 1960s that 
postgraduate courses were institutionalized when had 38 
courses installed in the country. Velloso (2014) adds thatin25 
years (1987 to 2012), the number of graduate students 
increased from 861 to 42,878 in master's and doctoral grew 
from 385 to 13,912. Graph 1 shows the evolution in the 
number of graduate programs in production engineering in 
Brazil in the years 2013 to 2018. It is observed that in the year 
of 2014 it had a growth of 5.71%, as well as in the years 2015 
with 5.40% and 2016 with 2.56%. N the year 2017 there was a 
significant increase of 22.5%, as in 2018 was a decrease of 
2,04 %. 
 

 
      Source: Prepared by the authors based on Open Data Capes (2020). 
 

Graph 1. Number of postgraduate programs in Production 
Engineering in the years 2013 to 2018 

 

Table 1 shows the growth of academic master's courses in 1 
course each year in the years 2014 and 2015. In 2016, the same 
amount of the previous year remained, and from 2017 
onwards, an increase of 16, 66%, with a decrease of 7.14% in 
2018. With regard to professional master's degrees, there was 
an increase of 1 course each year in the years 2014, 2015 and 
2016. In the year 2017, there was an expressive increase of 
40%, and in the year 2018 a decrease of 7.14%. The academic 
master 's and doctoral degrees remained with the same number 
of courses in the years 2013 to 2016, when it was in the year 
2017 it had an increase of 16.66% and remained with an 
increase in the year of 2018 by 4.76%. Graph 2 shows the 
distribution of the programs of the production engineering 
course according to the regions of Brazil in the years 2013 and 
2018. It is observed that in the year 2013, postgraduate courses 
were concentrated in the Southeast and South, with 10 
municipalities having at least one postgraduate course in 
production engineering and 7 municipalities having at least 
one doctoral degree, represented by the states of PE, RJ, MG, 
SP, PR, SC, and RS.  

Table 1. Courses offered by the post-graduate program in 
Production Engineering in the years 2013 to 2018 

 
YEAR ME MP ME/DO 

2013 10 7 18 
2014 11 8 18 
2015 12 9 18 
2016 12 10 18 
2017 14 14 21 
2018 13 13 22 

Source: Prepared by the authors based on Open Data Capes (2020). 
Legend: ME - Academic Master; DO - Academic Doctorate; MP - 
Professional Master's Degree; ME / DO - Academic Master / Academic 
Doctorate. 
 

 
Source: Prepared by the authors based on Open Data Capes (2020). 
Legend: - Master's degree; -  Master and Doctorate. 
 

Graph 2. Distribution of Production Engineering programs in the 
regions of Brazil in the year of 2013 and 2018 

 

Graph 2 shows the distribution of the programs of the 
production engineering course according to the regions of 
Brazil in the years 2013 and 2018. It is observed that in the 
year 2013, postgraduate courses were concentrated in the 
Southeast and South, with 10 municipalities having at least one 
postgraduate course in production engineering and 7 
municipalities having at least one doctoral degree, represented 
by the states of PE, RJ, MG, SP, PR, SC, and RS. 
 

Data in 2013 revel the m the Midwest region had one graduate 
course in the area, represented by the state of Goiás. In the 
region northeast, 6 states did not have any program as well as 
the state of Espírito Santo, in the Southeast. The North region, 
in turn, offered only a professional master's degree, 
represented by the state of Amazonas. In the scenario of 2018, 
12 municipalities counted with at least one graduate course in 
production engineering, with the highest concentration in the 
Southeast and South of the country and eight municipalities 
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had at least one graduate course, represented by the states of 
PE, RJ, MG, SP, PR, SC, RS, and BA. The state of Espírito 
Santo was still the only one in the Southeast region that did not 
offer a course in the area, and the North region, being 
represented only by the state of Amazonas. In the Midwest, the 
Goiás state began to present two production engineering 
courses, and in the Northeast, the state of Bahia started to ofert 
air a Master's degree and Ph.D. in the area. Table 2 shows the 
quality of the master's and doctoral courses in 2013, in which 
the eight courses best evaluated by Capes, with a grade 5 or 
higher, most of them were concentrated in public universities, 
namely UFPE, PUC- RIO, UFRGS, UFRJ, UNIFEI, USP / SC, 
UNIP, and UFSC. It is observed that no course obtained grade 
7, considered the maximum grade in the concept scale of 
Capes. 
 

Table 2.  Distribution of grades for the Production Engineering 
programs in 2013 

 

EDUCATIONAL INSTITUTION MP ME/DO 

UFPE 5 6 
PUC-RIO 5 5 
UFRGS 5 6 
UFRJ - 5 
UNIFEI - 5 
USP / SC - 5 
UNIP - 5 
UFSC - 5 

Source: Prepared by the authors based on Open Data Capes (2020). 
Legend: MP - Professional Master's Degree; ME / DO - Academic Master / 

Academic Doctorate. 

 
Table 3 presents an evaluation of the year 2018, which is the 
number of courses best evaluated by Capes, with grade 5 or 
higher, also had the highest concentration in public 
universities, they are UFSCAR, UFPE, UFRGS, PUC-RIO, 
UFBA, USP/SC, UNESP/BAURU, UFSC, PUC/PR, UNIP, 
and UFMG. It is observed that two courses had a score of 7, 
considered the maximum score on the Capes concept scale, 
they are UFPE and UFRGS. 
 

Table 3. Distribution of grades of the Production Engineering 
programs in 2018 

 

Educational Institution Me/Do 

UFSCAR 5 
UFPE 7 
UFRGS 7 
PUC-RIO 5 
UFBA 5 
USP / SC 5 
UNESP-BAURU 5 
UFSC 5 
PUC / PR 5 
UNIP 5 
UFMG 5 

Source: Prepared by the authors based on Open Data Capes (2020). 
Legend: ME / DO - Academic Master / Academic Doctorate 

 

Graph 3 shows the evolution in the number of dissertations and 
theses defended from 2013 to 2018. It can be seen that the 
number of dissertations decreased by 7.45% in 2014, got one 
increase of 8.43% in the year 2015 and the years 2016 and 
2017 followed an increase of 12.09 % and 2.16%, respectively, 
already in 2018 it had a decrease of 13.27%. In relation to the 
number of theses, there was a decrease in 13.77% in 2014, in 
2015 had an increase of 22.69 % by the year 2016 obtained a 
decrease of 13.01%. In 2017, there was an increase of 49.61%, 
and in 2018 a decrease of 17.37%. 
 

 

Source: Prepared by the authors based on Open Data Capes (2020). 
 

Graph 3. Number of dissertations and theses defended in the 
years 2013 and 2018 

Graph 3 shows the evolution in the number of dissertations and 
theses defended from 2013 to 2018. It can be seen that the 
number of dissertations decreased by 7.45% in 2014, got one 
increase of 8.43% in the year 2015 and the years 2016 and 
2017 followed an increase of 12.09 % and 2.16%, respectively, 
already in 2018 it had a decrease of 13.27%. In relation to the 
number of theses, there was a decrease in 13.77% in 2014, in 
2015 had an increase of 22.69 % by the year 2016 obtained a 
decrease of 13.01%. In 2017, there was an increase of 49.61%, 
and in 2018 a decrease of 17.37%. Graph 4 shows the number 
of professors in post-graduate studies in production 
engineering, revealing a growth trend over the years, with 
2017 having the highest number with 664 teachers and in 2018 
there was a decrease of 4.97%. 
 

 
 Source: Prepared by the authors based on Open Data Capes (2020). 

 

Graph 4. Number of teachers in the years 2013 and 2018 
 

The data regarding the intellectual production of teachers are 
shown in Graph 5. The publication of articles in newspapers or 
magazines decreased by 53.51% in 2014, in the following 
years in 2015 and 2016, they increased by 66.04% and 9, 09%, 
respectively. In 2017 it presented a decrease of 58.33%, while 
in 2018 a significant increase of 150%. The number of articles 
in journals increased by 5.85% and 3.39% in 2014 and 2015, 
respectively, while in 2016 it showed a decrease of 5.75%. In 
2017 it had an increase of 10.78% and in 2018 a decrease of 
7.45%. With regard to work in annals, in 2014 there was a 
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decrease of 9.17%, in 2015 an increase of 2.87%, and a 
decrease of 2.70% in 2016. In 2017 it obtained an increase of 
2.94 % and a decrease of 6.76% in 2018. 
 

 
Source: Prepared by the authors based on Open Data Capes (2020). 

 
 

Graph 5. Intellectual production of teachers in the years 2013 and 
2018 

The number of graduate students in production engineering, as 
well as their situation, are listed in Graph 6. In 2014 the 
number of students increased by 8.67%, maintaining in 2015 
an increase of2.64%, in 2016 it had a decrease of 0.36%, in 
2017 it had an increase of 3.42% and in 2018 a decrease of 
3.34%. In relation to students who abandoned the course, in 
2014 there was an increase of 16%, a decrease in the years 
2015, 2016, and 2017 of18.96%, 25.53%, and 25.71%, 
respectively, already in 2018 had an increase of 53.85%. 
Disconnected students had a decrease in 2014 of 15.79%, an 
increase of 7.03% in 2015, a decrease in the years 2016 and 
2017 of35.77% and 1.14%, respectively, and an increase of 
34,48% in 2018. Enrolled students had an increase in the years 
2014 and 2015 of 16.25% and 0.62%, respectively, in 2016 it 
had a decrease of 0.29%, 2017 had an increase of2.18% and in 
2018 it decreased by 1.61%. In relation to graduated students, 
in 2014 there was a decrease of 8.67%, an increase in the years 
2015, 2016 and 2017 of 11.03%, 7.86%, and 9.08%, 
respectively, in 2018 a decrease of 14.07% and only in the 
years 2015 and 2018 there was a request for each level change 
without defense. 
 

 
Source: Prepared by the authors based on Open Data Capes (2020). 

 
Graph 6. Number of students and their distribution in the years 

2013 and 2018 
 

Conclusion 
 
From the evolutionary analysis of graduate programs in 
production engineering, it is concluded that the number of 
programs and the qualification of masters and doctors has 
grown over the years. The regions, with most offering 
programs s graduates in production engineering, are still the 
Southeast and South. However, in the Midwest region, Goiás 
state began to present two production engineering courses and 
in the Northeast region, the state of Bahia started offering a 
master's and doctoral course in the area. In the Southeast 
region, the only state that has no program yet is Espírito Santo. 
The North region is represented only by the state of 
Amazonas, although this region concentrates industrial 
activities, plant and mineral extraction, including oil and 
natural gas, agriculture and livestock, the postgraduate offer in 
production engineering is limited to a single state. The results 
of the study allow a critical reflection in the area of production 
engineering through the geographic distribution of these 
programs, the great challenge being to expand the offer 
throughout the national territory, as well as the evaluation of 
courses and their academic production which, in turn, time, it 
will bring benefits in economic and social waiting. The study 
indicates that greater efforts are needed in order to guarantee 
its expansion, meeting the demands and needs of society and 
the country's development.  
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