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Abstract

This paper analyzes the typology of the regional division of the areas of higher education where the
students of the interior campuses opened as of 2003 of Federal Institutes (FIs) and Federal
Universities (FUs) are inserted. Furthermore, it analyzes the profile of these students in each area
of education based on Regions. For that, descriptive statistics and multiple correspondence analysis
(MCA) are used. Thus, it was verified that the students of these new campuses (both FIs, as well as
FUs) in the North, Northeast and Midwest Regions, are, mostly, enrolled in teacher training courses.
On the other hand, students from the South and Southeast Regions are concentrated in areas directly
related to the production of goods and services. Moreover, students of teacher training courses need
greater support of public policies promoting the access to and permanence in higher education; this
is because students from public schools and students who are quota students, Black, and Mulatto are
concentrated in this area. Engineering and Production students, on the other hand, seem to be those
who need these policies the least, as they come from private schools, are not quota students, do not
receive social support, and are Caucasian and Asian.

Keywords: Multiple Correspondence Analisys (MCA). Higher Education. Public Policies. Regional
Development.

Resumo

O presente trabalho estabelece uma tipologia da divisdo regional das areas do ensino que os
estudantes dos campi do interior abertos ap6s 2003 de Institutos Federais (IFs) e Universidades
Federais (UFs) estdo inseridos. Além disso, analisa o perfil desses alunos em cada area do ensino,
fazendo um corte regional. Para tanto, utiliza-se estatisticas descritivas e o multiple correspondence
analisys (MCA). Com isso, constatou-se que os alunos desses novos campi (tanto dos IFs, quanto das
UFs) nas Regioes Norte, Nordeste e Centro-Oeste, sdo, em sua maioria, de cursos voltados para a
licenciatura. Por outro lado, os estudantes do Sul e Sudeste estio concentrados em areas do
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conhecimento diretamente ligadas a producao de bens e servicos. Além disso, os alunos da area da
educacao necessitam de maior apoio das politicas publicas voltadas para o acesso e permanéncia no
ensino superior; visto que essa area concentra os estudantes provenientes de escola piblica, cotistas,
que recebem apoio social, cor preta e parda. J4 os alunos das areas da engenharia/producéo, parecem
ser os com menos necessidade dessas politicas, dado que sdo provenientes de escola particular, nio
sdo cotistas, nao recebem apoio social, sdo de cor branca e amarela.

Palavras-chave: Multiple Correspondence Analisys (MCA). Ensino superior. Politicas publicas.
Desenvolvimento regional.

Introduction

At the beginning of the 21 century, more precisely as of 2003, a restructuring of public
higher education occurred in Brazil. In other words, the federal government implemented public
policies related to the access and permanence of students of the Federal Universities and Federal
Institutes, in addition to favoring the physical expansion of such universities into the country’s
interior. The result of this interiorization, as shown by Firmino and Campos (2014), was the creation
of 126 new Federal University campuses from 2003 to 2010, in addition to 422 new Federal Institute
campuses since 2003.

The major catalysts for the expansion of federal higher education into the country’s interior
were the Support Program for Plans of Restructuring and Expansion of the Federal Universities
(REUNI, 2007-2012) and Law No. 11,892 (of December 2008). With Law No. 11,892, 140 education
institutions that, in their majority, aimed at offering high-school level technical vocational education
(such as federal technical and agro-technical schools) have become Institutes of Education, Science,
and Technology (BRAZIL, 2016). Based on that, they started to develop a new concept of vocational
education, offering higher education courses related to technological fields (PACHECO, 2011).

Melo, et al. (2014) show that most students of these new campuses created in the country’s
interior would hardly have access to higher education without the policies of expansion of the
Federal Universities. According to these authors, most of those students are overcoming their
family’s level of education, which enables an upward social mobility and the formation of a new
habitus. Additionally, Firmino and Campos (2014) highlight that the students of the new interior
campuses are the genesis of university experience in their families.

This progress of higher education into the country’s interior aims at democratizing the access
to higher education — given that this type of education is concentrated in major urban centers. And
these campuses are located where there is a large contingent of students who are not able to migrate
into the large urban conglomerates. Additionally, such campuses may promote a wider spatial
income distribution, given that formal education increases occupational productivity, which may
increase the wage levels of the students in the country’s interior.

In this same context, the Federal Institutes play an important role in the democratization of
the access to public higher education - as, in 2014, 64.5% of the students of the Federal Institutes
were from campuses located in the country’s interior, according to data of the Summary Statistics of
Higher Education (National Institute for Education Studies and Research — INEP, 2014). That may
be attributable to Law No. 11,892, which converted federal technical and agro-technical schools
(located mostly in the interior) into Federal Institutes; in addition to the public’s desire to bring
federal higher education into locations that still had not offered this type of education.

Thus, these policies may mitigate social inequality among regions by promoting the
objectives of “creating conditions for federal universities to promote the physical, academic, and
pedagogical expansion of federal higher education” (BRAZIL, 2012). As for the Federal Institutes,
according to Brazil (2008, p. S), they are based on social justice, equity, economic competitiveness,
and generation of new technologies; as well as the commitment to being capable of responding
quickly and effectively to the demands on vocational training, dissemination of technological and
scientific knowledge, and support for local business clusters.

However, the analysis of the profile of the students of the new campuses of the Federal
Universities opened in the country’s interior, according to Barbosa, Campos, and Firmino (2015),
shows heterogeneity between regions, regarding the policies related to the access and permanence
of the students (only 1.14% of the students of the North Region receive social support, while 24.77%
of the students in the South Region receive the same benefit). Additionally, they count on a low level
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of policies related to access and permanence, considering the objective of social inclusion
represented by these campuses.

Moreover, the analysis carried out by Barbosa, Campos, and Firmino (2015) shows a regional
division in the fields of the courses offered through the policies of expansion and interiorization of
the Federal Universities. Thus, in the North, Northeast, and Midwest Regions, the courses opened
are mostly teacher training courses. While in the Southeast Region there is a concentration of
courses related to Sciences and Technologies, and in the South Region the courses are mostly related
to Engineering. In other words, in the wealthier regions of the country, the courses are mostly
production-related, and in the less productive Regions, the courses are focused on teacher training.

This confirmation creates the need for a more detailed research on how the offer of higher
education by the federal government may change the dynamics of the Brazilian regional
concentration of production. In other words, if the students of the higher education courses that are
more related to the direct application in the productive sector are concentrated in the wealthier
regions of the country (South and Southeast), the expansion of higher education may underpin the
century-old trend towards spatial concentration of wealth in the country. Nevertheless, the data is
not sufficient for more accurate statements, as it does not comprise the entire offer of higher
education by the federal government, as it does not include students from the Federal Institutes -
which probably offer the more specialized courses in labor supply for companies and industries.

Hence, this paper indents to answer the following question: “to what extent do students of
the Federal Universities and of the Federal Institutes have complementary profiles and, if they are
complementary, to what extent does this profile reflect the local reality or can it affect this reality in
the long run? This paper is divided into another three sections, in addition to this introduction. The
following topic introduces the objectives, then the theoretical framework, the methodology, followed
by the results, and, finally, the final remarks.

Theoretical Framework

History of the Brazilian Higher Education:

The historical context of the higher education in Brazil is marked by the strong stratification
and absence of public policies related to the access and permanence of low-income students. This
type of education in Brazil started with the arrival of the Portuguese Royal Family in 1808, in
addition to being supported by the private sector (SAMPAIO, 1991).

Accordingly, although the higher education in Brazil was just started with the arrival of the
Royal Family, it just acquired a university character over one century later. In other words, the first
Brazilian University® (University of Sdo Paulo — USP) was only created in 1930 (SCHWARTZMAN
(2006); DURHAM (2005)), introducing a new and striking feature, to date, in the higher education,
with a perspective related to education, research, and extension courses. Soon after the creation of
the first university, the Brazilian University Statute was enacted in 1931, establishing the ground for
the creation of other universities (UNZE, 2012).

Subsequently, the decade before the 21 century architects a scenario of changes in higher
education, with the creation of public and private institutions, especially with the Brazilian Federal
Constitution of 1988 that outlines powerful transformations in the Brazilian education, in addition to
reinforcing other trends (in article 207, for example, it defines university autonomy and the
indissoluble practice of education, research, and extension courses). Nonetheless, the early '90s was
a time of strong tax adjustments in the Brazilian economy, with the public university suffering
budget cuts that resulted in the precariousness of the teaching career and the campuses
infrastructure of the federal universities (UNZE, 2012). This change in the Brazilian higher
education landscape enabled an accelerated higher education expansion process in the country -
especially by the private sector (FIRMINO, 2014; DURHAM, 2005).

Starting in 2003, a strong expansion of the public higher education took place in Brazil, with
predominance of the “university” model among the potential options of academic categories (MELO
and CAMPOS, 2014). Thus, these new campuses had an important role in the democratization of the
access to federal higher education in the country’s interior, in addition to spread knowledge through
scientific researches, which boost the technological progress and the socio-economic and regional

3In 1920, the first Universities in Brazil are created by uniting higher education schools isolated in the state of Parana and
Rio de Janeiro, through the formal union of traditional school that already existed (SAMPAIQ, 1991).
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development. This expansion of Federal Universities resulted in an increment of approximately 60%
in the number of students up to 2011 (BRAZIL, 2012).

History of the Brazilian Technical Education

The Brazilian technical education also took its first steps during the Empire with the creation
of the “Schools of Arts and Crafts”, aiming at offering beggars and people from the lower classes a
craft with basic instructions to obtain a profession (MANFREDI, 2012). Since then, the purpose was
to offer the most unhealthy and manual works to the lower classes, leaving the elite with the purely
intellectual work, as stated by Taufick (2013).

Nevertheless, it was only with President Nilo Pecanha’s Decree No. 7,566 in 1909 that the
vocational education was regulated, creating 19 “Schools for Apprentices and Craftsmen” (BRAZIL,
2008). Only the Federal District and the state of Rio Grande do Sul were not benefited from the
creation of these schools, as the choice for the states was based on politics, since they were all built
in capitals, even those which did not have manufacturing activity (MANFREDI, 2012). These schools
offered manual and mechanical works and literacy courses (TAUFICK, 2013).

With the change in the economy in the '30s, the Ministry of Education was created in this
same decade, and the Schools for Apprentices and Craftsmen, which were first linked to the Ministry
of Agriculture, were integrated to the Vocational Education Superintendent’s Office in the new
Ministry of Education and renamed Industrial Schools (BRAZIL, 2008). It was from that moment
that these schools started to offer all education levels still in the '30s (OTRANTO, 2010).

With Decree No. 4,127 of February 1942, the Industrial and Vocational Schools replaced the
Industrial Schools, in which the students could enter directly in the higher education, since the
technical education in these institutions was equaled to the secondary education (OTRANTO, 2010).
Nevertheless, it was when these institutions became independent agencies and were referred to as
Federal Vocational Schools in 1959 that the education of technicians was intensified to meet the
growing demand for labor in the industrialization process at the late 'S0 (TAUFICK, 2013).

The Federal Centers of Vocational and Technical Education (CEFETSs) were created in 1978
through the transformation of three Federal Vocational Schools (in Rio de Janeiro, Parana, and
Minas Gerais) into CEFETSs, aiming at the education of engineers and technicians (OTRANTO, 2010).
Thus, the federal vocational education network was being shaped throughout the years.

With Law 11,892 (of December 2008), 31 CEFETSs, 75 decentralized teaching units (Uneds),
39 agro-technical schools, 7 federal vocational schools, and 8 schools linked to universities were
closed and became Federal Institutes of Education, Science, and Technology (BRAZIL, 2016). The
creation of Federal Institutes changed the Brazilian technical education landscape. They were
formerly marked by institutions that only offered vocational courses at the level of high schools —
Federal Agro-technical Schools (EAFs) and Federal Vocational Schools (EFTs), for example. After
the creation of Federal Institutions, it was established that these schools would start to provide
higher education courses related to technical fields.

Until 2002, there were 140 federal vocational school units and, in 2015, this number increased
to S62 units. Additionally, in 2002, there were 26,262 students in these federal vocational school units,
and 9,452 (36%) were located in the country’s interior. By 2014, there were 123,288 students in the
federal vocational units, where 79,482 (64.5%) studied in the countryside (Summary Statistics of
Higher Education — INEP, 2002 and 2014). Thus, in addition to the strong expansion of the federal
vocational education, another characteristic of the Federal Technical Education Network is the
interiorization.

Therefore, this expansion of the vocational education can generate new technologies, greater
vocational training, dissemination of scientific and technological knowledge, greater support to local
productive arrangements, and reduction in territorial income inequality.

Methodological Procedures

Considering that the purpose of this paper demands establishing the profile of students of
Federal Universities and Federal Institutes and that the database to be consulted has its origins in a
large set of administrative records, the best way is to employ multivariate analysis techniques that
enable information to be abridged before the classifications and/or comparisons are made. This
section presents the path of the multivariate analysis chosen and the treatment given to the
administrative records.
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Multiple Correspondence Analysis (MCA):

Given that the variables of the Higher Education Census are discrete (gender, color/race, if
receives scholarship - for example) it is not possible to use factor analysis or principal component
analysis to reduce the dimension of data and make its interpretation easier. Thus, Abdi and Valentim
(2007) and Escofier and Pages (1992) suggest to use, in a case like this, the multiple correspondence
analysis (MCA), which is a generalization of the principal component analysis. These authors
recommend transforming quantitative data into classes when a database has metric and non-metric
variables. Therefore, Escofier and Pages (1992) show that the MCA may be used both for reducing
the dimension of data, thus, making the analysis easier, and for typifying the population (in this paper
— the students).

With the MCA, the database is transformed into categories that vary among themselves, i.e.,
for each observable quality of a variable, a categorical variable is created (assuming values 0 or 1).
Escofier and Pages (1992) define the distance between two individuals using the equation below,
where I represents the individual, J, the variable, and k, the quality of the categorical variable:

204 I xg A, 171 ,
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This statistical technique estimates the parameters in the same way as the principal
component analysis, i.e., it finds components in order to maximize the explanation of the data
variability, establishing that they are orthogonal. The analysis of results of the MCA goes through
the load of the components and the inertia (including the eigenvalues). The load of the components
shows how much the variable is related to the component, and is the base for understanding its
meaning. Inertia, on its turn, shows how much of the data variance is being explained by the
corresponding component (ESCOFIER AND PAGES, 1992).

Database:

In order to identify the new campuses opened in the interior, the “Analysis on the Expansion
of Federal Universities 2003 to 2012”, the Higher Education Census 2014, and REUNI’s Map of
Expansion of Federal Universities were used as basis. The “Analysis on the Expansion of Federal
Universities 2003 to 2012” was prepared by a commission, established by the Ministry of Education,
composed of two representatives of the National Association of Directors of Federal Higher
Education Institutions — Andifes, two representatives of the National Union of Students — UNE, two
representatives of the National Association of Graduate Students - ANPG, and two representatives
of the Office of Higher Education of the Ministry of Education — Sesu. The purpose of this commission
was to outline the various forms of expansion of Federal Universities and to report some of the results
obtained (BRAZIL, 2014).

The Higher Education Census includes information on higher education institutions (courses,
places, applications, enrollments, newly admitted students, graduating students), as well as
information on students and professors. These data are collected by asking Federal Higher
Education Institutions (IFES) to complete questionnaires and importing data from e-MEC* (INEP,
2016).

The REUNI program provides the Map of Expansion of Federal Universities and Institutions.
This report brings information with respect to the location of the campuses - by state and city — and
the period of creation of all campuses of the IFES (data available at the Ministry of Education’s
electronic gateway).

The analysis on the expansion of the Federal Universities lists 321 campuses that have
received funds from REUNI. Based on this list, searches for the date of opening of each of these
institutions were carried out in the websites of the IFES. As the period under analysis begins in 2003,
the criterion adopted was to keep in the sample only those where the IFES did not offer any higher
education courses outside this period. In other words, advanced units that had a few courses but that
gained campus status after 2003 were not included in this analysis. This criterion was adopted
because studying the impact of the opening of a campus is different from measuring its expansion.

4 Electronic monitoring system of higher education institutions.
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On the other hand, the campuses of the Federal Institutes that started to offer higher education after
2008 were included in the sample. Therefore, a list of 312 campuses of IFES opened after 2003 were
obtained.

In order to select only the students of the campuses created after 2003, the municipal code
of the Brazilian Institute of Geography and Statistics - IBGE was used, for this reason the Federal
District (DF) was excluded from the analysis, as IBGE does not codify satellite cities (all cities have
the same code as Brasilia), which implies that it is impossible to distinguish students of new
campuses in INEP’s base.

Chart 1 contains the variables (and their descriptions) of INEP’s base that were addressed in
this article.

Chart 1: Variables used in the analysis

Variable Description

CO_COR_RACA_ALUNO Student color/race.

IN_ SEXO_ALUNO Informs the student’s sex.

CO_TIPO_ESCOLA_ENS_MEDIO Type of school in which the student graduated from High
School

IN_ALUNO_DEF_TGD_SUPER Informs if the student is a person with disabilities, has

global developmental disorder, has or high
skills/giftedness.
IN_ATIVIDADE_EXTRACURRICULAR | Informs if the student is involved in any type of
extracurricular activity (non-mandatory internship,
continuing education course, tutoring, and research)

IN_RESERVA_VAGAS Informs if the student was enrolled in the course through
the quota system.

IN_APOIO_SOCIAL Informs if the student receives any type of social
support.

IN_ING_VESTIBULAR Informs if the student was enrolled in the course through
the college entrance exam.

IN_ING_ENEM Informs if the student was enrolled in the course through
the High School National Exam (ENEM).

CO_OCDE_AREA_GERAL Course identification code based on an adaptation of the
Eurostat/tUNESCO/OECD international classification
methodology

Source: Microdata provided by the Higher Education Census 2010 (INEP)

The first step taken was to analyze the descriptive statistics of the variables and explore basic
crossings. After these basic crossings, it was decided to adopt multivariate analysis techniques in
order to propose a reduction in dimensions and simplify the analysis vectors.

Results and Discussion

In this section, we present the results of the research through descriptive statistics and
through the MCA - as described in the methodology. This paper does not describe income-related
issues or those related to the social level of the students’ families, as the database is mostly
administrative and does not provide such information. However, the variables presented here enable
the regional exploration of the process of expansion of the offer of public higher education made by
the federal government as of 2003.

Table 1 brings the crossing of the volume of enrollments in the great fields of knowledge®
with the regions where the new campuses are located. It is important to note that table 1 shows the
number of students in the campuses of the sample selected in 2014 and may not be interpreted as
the offer or the demand of courses. It must be seen as the result of the offer, demand, retention, and
evasion. Table 1 may also be a proxy for the analysis of the way each region was benefited
quantitatively and qualitatively from the programs of interiorization of higher education made by
the central government. In the Midwest Region, for example, there are 1,092 Agriculture and

5 Listed by INEP based on OECD’s international classification.
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Veterinary Medicine students in Federal Institutes and 400 in the Federal Universities; and the
Midwest Region has a total of 5,011 students in Federal Institutes and 1,490 in Federal Universities.
Based on table 1, the higher education courses offered by the Federal Institutes show higher
predominance of the field of Education (37.8% throughout the country), the “Education” field also
predominates in the Northeast (47.1%), North (67.5%), Midwest (37%), and South (30.2%) Regions.
As for the South and Southeast Regions, they show a low level of students in the field of Education
in comparison with the rest of the country, and the Southeast Region has a higher concentration of
students enrolled in the fields related to “Engineering, Production, and Construction” (34%).

Table 1: Distribution of students by field of knowledge of the higher education courses, by region of

the campus where the student studies, and whether the student is in a Federal University or Federal
Institute.

IF UF IF UF IF UF IF UF IF UF IF UF

1.092 400 439 3.290 789 6.789 380 1.400 581 4517  3.281 | 16.396

21,80% |26,80% @ 8,40% 11,00% 4,20% 11,10% | 2,10% | 2,60% | 7,00% |12,70% @5,90% | 9,10%

229 376 525 4730 1.142 |10.076 1.719 | 7.965 1579 | 4764 5.194 | 27.911

4,60% 25,20% 10,10% |15,80% 6,10% |16,50% @ 9,40% |15,00% 19,00% |13,40% 9,40%  15,40%

1.150 0 238 1780 1.646 & 6.954 3.819 16.199 1.236 & 2.566 @ 8.089 | 27.499

22,90% | 0,00% | 4,60% | 5,90% @ 8,80% 11,40% 20,80% [30,40% 14,90% @ 7,20% 14,60%  15,20%

1.853 532 3.526 | 12.774 8.778 |18.708 4.289 | 6.086 2.510 | 8.082 | 20.956 | 46.132
37,00% |35,70% 67,50% 42,60% 47,10% 30,70% 23,40% [11,40% 30,20% 22,70% 37,80%  25,50%

598 161 7 3.795 4061 | 7.223 | 6.219 10.350 2.004 |11.261 12.959 | 32.790

11,90% 10,80% 1,50% [12,70% 21,80% 11,90% 34,00% 19,40% 24,20%  31,80% 23,40%  18,10%

0 0 0 145 311 2.978 435 3.471 91 519 837 7.113

0,00% | 0,00% 0,00% |0,50% @ 1,70% | 4,90% 2,40% @ 6,50% 1,10% | 1,50% @ 1,50% | 3,90%

0 0 0 2.871 342 7.446 0 6.200 247 2.827 589 19.344
0,00% | 0,00% 0,00% |9,60% @ 1,80% |12,20% 0,00% 11,60% 3,00% | 8,00% @ 1,10%  10,70%

89 21 415 238 1.573 239 1.023 | 1.097 50 956 3.150 | 2.551
1,80% | 1,40% 8,00% | 0,80% @ 8,40%  0,40% | 5,60% | 2,10% | 0,60%  2,70%  5,70% & 1,40%

5.011 1.490 5.220 | 29.979 18.642 |60.902 18.318 53.234 8.298 | 35.442 55.489 181.047

Source: Own preparation based on data of the 2014 higher education census.

With respect to the Federal Universities, the fields of the students enrolled are regionally
similar to those of the Federal Institutes. In other words, the enrollments throughout the country are
also concentrated in the “Education” field (25.5%), and it also predominates in the Northeast (30.7%),
North (42.6%), and Midwest (35.7%) Regions. The campuses of the Federal Universities opened as
of 2003 in the interior of the South and Southeast Regions are different from the other Regions
regarding fields of education. In other words, the South Region has a higher concentration of
students in the fields of “Engineering, Production, and Construction” (31.8%), followed by
“Education” (22.7%). The Southeast Region, on its turn, counts on a strong participation of students
in the fields related to technology and production, and the highest concentration is in “Sciences,
Mathematics, and Computer Science” (30.4%), followed by “Engineering, Production, and
Construction” (19.4%) in second place, “Social Sciences, Business, and Law” (15%) in third place,
“Health and Social Welfare” (11.6%) in fourth place, and, finally, “Education” (11.4%).

Chart 1 shows the total places offered by the Federal Universities and Federal Institutes
divided by the total youngsters living in the interior (18-29 years old) by Region of the country.® This

% Those youngsters are those who do not reside in the Brazilian capital cities.
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ratio is a proportion of youngsters in the interior that may have access to federal public higher
education. For this reason, it is used as a proxy for the scope of the offer of federal public higher
education in the country’s interior. It can be noticed that, despite the considerable growth of the
offer described in the theoretical framework, the volume of youngsters effectively supported is still
insufficient for the goals established in the several action (or strategic) plans of national education
to be achieved. This is because the percentage is currently barely 2%, in comparison with a goal in
the 30% range.’

Chart 1: Ratio of the scope of the offer of federal higher education among the young population.

Abrangéncia das Vagas de Ensino Superior Federal no Interior
1,80%

1,60%
1,40%
1,20%
1,00%
0,80%
0,60%

0,40%

- . . . . . .
0,00%
Cco Norte Nordeste Sudeste Sul Brasil

P UF —Total

Source: Own preparation based on data of the 2014 higher education census and the 2010 census.

Chart 1 complements the analysis of table 1, showing that the interiorization occurred quite
regionally similarly among the Federal Institutes, but it shows a different regional structure with
respect to the offer of places in Federal Universities. The Midwest Region showed the smallest
amount of places opened in the interior during the period in Federal Universities, while the North
Region counted on the largest amount. In the Northeast Region, the number was slightly larger than
in the Southeast Region, but smaller in comparison with the South Region.

The structure of the offer of federal public higher education in the country is, therefore,
regionally similar between the Federal Institutes and the Federal Universities, and there is no
complementarity among the fields of education. In other words, there is a considerable offer of
Education places in the North and Northeast Regions, while in the South and Southeast Regions most
students are in the fields related to Production of goods and services — offer by both federal
institutions. Hence, even though the expansion of these campuses has occurred more intensely in
the Northeast Region than in the Southeast Region, these policies may aggravate the regional
disparities of income concentration, as they are apparently failing to meet the medium-/long-term
demands of production of the less productive regions.

Additionally, Aratjo (2013, p. 65 and 66) addresses the low technological innovation in the
Northeast Region (especially in comparison with the wealthier Regions of the country), where 92.9%
of the industries counted on a medium/low technological intensity, in 2012. Still according to Aragjo’s
work, there was a 0.63% decline of the high-technology industries in the Northeast Region from 2006
to 2012; in contrast with the rest of the country, where there was an 8.18% growth in the same period.

Table 2 has the list of variables selected with both dimensions created through MCA. And
through these weights (loads), the variables take a dimension, and it is possible to observe in which
dimension each variable has greater influence. Additionally, the weights of the variables with higher
value are highlighted. On the other hand, the variables not highlighted have loads close to zero in
both dimensions.

7 It is clear that this indicator is partial, as it does not include the other fields of offer. But it shows that the Government still
has a long way to go to expand the offer.
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After reducing the dimension through MCA, some variables have bigger weights in
dimension 1 and other variables, in dimension 2. The variables with higher loads in dimension 1 are:
enrollment through college entrance exam, enrollment through ENEM, and place reservation. These
variables are related with the student’s access to higher education and, therefore, dimension 1 is
called Access. In dimension 2, the variables with bigger weights are: course field, student’s skin
color, student’s sex, and type of school in which the student graduated from High School. These
variables are related to personal characteristics of the student and, therefore, dimension 2 is called
background.

Table 2: Distribution of variables reduced in dimension due to the corresponding load in dimensions
1 and 2 - sample selected in 2014.

Dimension
Variable 1 - Access 2 — Background
Course Field 0.081 0.28
Student’s Skin Color 0.045 0.34
Student’s Sex 0.007 0.108
Student with Any Disability 0.001 0
EQ;?TI]Iment through College Entrance 0.647 0.045
Enrollment through ENEM 0.682 0.044
Place Reservation (Quota Student) 0.182 0.169
Student Receiving Social Support 0.008 0.06
Stu_d(_ant Carrying Out Any Extracurricular 0.002 0.004
Activity
Type of School in which the Student 0.169 0.43
graduated from High School

Source: own preparation based on the 2014 higher education census.

Figure 2 has the distribution of major areas of education in which the higher education
courses are inserted, between both dimensions created. Thus, some areas have some similarities
regarding the students’ characteristics, while others present some deviation. The students in the
“Science/Mathematics” areas and “Humanities/Arts” have quite similar characteristics. So do
students in “Social Sciences/Business”, “Health and Social Welfare”, “Veterinary
Medicine/Agriculture”, and “Engineering/Production”. On the other hand, students enrolled in the
areas of “Engineering/Production” and Education have different characteristics than other areas,
that is, quite specific profile.

Thus, it is possible to note that the model attributed to the students in the area of
“Engineering/Production” a bigger weight in comparison with the student’s background. The
similarities in students in this area making the background more positive are: students from private
schools, with no social support, males, Caucasian and Asian (this is better seen in Figure 3).
Additionally, this area is close to the access axis (reason why the value is close to zero), making the
analysis through this dimension more difficult.
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Figure 2: Vectoral distribution of the major areas of education of students enrolled in the sample
selected.
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Source: own preparation based on data from the 2014 higher education census.

The areas of “Science/Mathematics” and “Humanities/Arts” are positive for the student’s
background and negative for access to higher education. They are positive for the background for
the same reason as the students in the area of “Engineering/Production” (but in a less intense way).
That is, they are, on average, students from private schools, with no social support, males, Caucasian
and Asian. However, they are negative for access because the students in those areas are, on average,
quota students and were enrolled through ENEM for higher education.

On the other hand, students in the area of “Education” have negative weight on the student’s
background and are very close to the access axis, making the analysis through this dimension more
difficult. Therefore, students in this area have, on average, characteristics quite different from
students in “Engineering/Production”; they are students from public school, with social support,
female, Black and Mulatto.

Finally, the areas closer to the center in chart 2, “Social Sciences/Business”,
“Health/Welfare”, “Agriculture/Veterinary Medicine”, and “Services”, are difficult to analyze, since
those areas are closer to the crossing of both axes (background and access) and, hence, assuming
amounts close to zero.


http://www.rbgdr.net/

S04 Revista Brasileira de Gestao e Desenvolvimento Regional

Figure 3: Vectoral distribution of all variables studied with respect to students enrolled in the sample
selected
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Source: own preparation based on data from the 2014 higher education census.

Through figure 3, it is possible to understand the dispersion of the elements of figure 2, since
the latter comprises all variables of the study. Regarding the background (dimension in which the
variables are concentrated -table 2), indigenous students (on average) are different from other
students; additionally, they have negative weight on this dimension, keeping them away from the
group studying “Engineering/Production” and “Sciences/Mathematics”. Another group of students
with similar typology (on average) are: quota students, Black and Mulatto, students in fields directed
to education, with social support, females, and from public schools. Therefore, in addition to the
model detecting similarities between these students, it attributes negative weight to the dimension
background - which distances students in courses more related to the production sector
(Engineering/Production and Sciences/Mathematics).

In the upper portion of figure 3, with the variables with positive weight on the dimension
background, the model shows similarities between some students. This group is mostly composed,
of students that: went to High School at a private school; are in courses related to
“Engineering/Production” and “Sciences/Mathematics” (and “Humanities and Arts”); are Asian and
Caucasian; male; non-quota students and with no social support.

Therefore, according to the model, the latter group seems to belong to a social class with
higher income, since it is composed of some variables of the student’s background which are mostly
in wealthier classes. Additionally, regionally, the courses related to this group (the ones aimed at
Engineering/Production and Sciences/Mathematics) are mostly concentrated in the richest axis of
the country (South and Southeast Regions). On the other hand, the prior group, with students that
graduated from High School in public schools, who are Black and Mulatto, quota students, with social
support and in the field of “Education”, seems to have an antagonistic profile. Additionally, courses
aimed at education are concentrated in the less wealthy Regions — North, Northeast, and Midwest.

Final Remarks

This study mentioned the recent interiorization through federal higher education institutions
to establish regional similarities and differences in this process. That is, how this supply of federal
public higher education has been made between country regions regarding the areas offered and the
profile of students in these new campuses. Additionally, we established a parallel between the areas
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of education of IFs and UFs students to analyze whether there is any complement in the education
of students in these institutions.

It was evidenced that students in these new campuses are mostly from areas related to
teaching degrees, especially in less productive regions of the countries (North and Northeast); and
both IF and UF students are concentrated in the education field in these Regions. On the other hand,
in the South and Southeast Regions, there is higher participation in areas directly related to the
production sector and innovation, such as “Engineering, Production, and Construction” and
“Sciences, Mathematics, and Computer Science”.

Through the MCA, the dimension of the variables studied was reduced to enable a better
analysis of the data and, therefore, certain variables showed higher loads in dimension 1 and others
in dimension 2. Dimension 1 is called Access because they showed higher loads in the form of
enrollment (ENEM or college entrance exam) and if the student is a quota student. Dimension 2 is
called Background because it received higher loads in variables related to the student’s profile.
Based on that, the areas of education were listed with the dimensions created (through the statistics
adopted) to determine the profile of the students in each area.

Thus, the students of some areas of education have quite similar profiles, while other areas
include profiles that are different from other areas. For example, the “Engineering/Production”
students, on average, come from private schools, were enrolled without quotas, do not count on social
support, are male, Caucasian, and Asian. On the other hand, students of the courses related to
Education, on average, come from public schools, are quota students, receive social support, are
female, Mulatto and Black. This may result in the increase in regional income inequality, as the
courses with a higher wage level are composed of a wealthier social class and are concentrated in
the wealthiest Regions of the country.

This confirmation shows the importance of public policies for the progress of public higher
education into the interior of the country, especially in the Regions with a lower income level. This
is because the public that depends the most on public policies to have access to higher education is
in the Education field (students coming from public schools, who are quota students, receive social
support, and are Mulatto and Black) and this field is concentrated in the less wealthy Regions -
North, Northeast, and Midwest. However, it is important that these new campuses in the locations
with a lower income level train a labor force that is capable of serving the local companies (and start-
ups). Therefore, these new campuses must not only meet the immediate basic education demands,
but also the demands on production of goods and services.
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