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Abstract 
The scientific collaboration, externalized through the formation of networks 
or research groups, has been used by researchers in the processes of produc-
tion and publication of researches in the various areas of knowledge. On the 
basis of this, the aim of this article is to identify the structure of scientific col-
laboration networks in University Management among higher education in-
stitutions, based on the institutional links of researchers in this area. In terms 
of methodological steps, two data collections were done: one in the publica-
tions database of the Journal of University Management in Latin America 
(GUAL) to select the articles of interest in the research, and another in the 
current database of the Directory of Research Groups (DRG) of the National 
Council for Scientific and Technological Development (CNPq) to identify the 
research groups in University Management registered in the Directory. The 
main results evidenced the predominance of scientific collaboration in the 
production of research in the area and that the formation of networks is in-
fluenced by several factors, such as social aspects and professional aspirations 
of researchers, interests in sharing resources, as well as the geographical 
proximity of institutions. 
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1. Introduction 

The scientific collaboration, characterized as the interaction between two or 
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more scientists in the development of researches, sharing experiences, physical 
structures, beyond intellectual and economic resources (Campos et al., 2017), 
has been used by Higher Education Institutions and Research Institutions as an 
effective means to connect researchers and promote the enjoyment of expe-
riences and knowledge, as well as providing opportunities for research produc-
tion and publications in qualified and high impact factor journals. In Brazil, the 
stimuli for the formation of groups of research in the different areas of know-
ledge are related to the policies of Science, Technology and Innovation (CT & I) 
(Leite et al., 2014; Santana et al., 2014). 

The institutionalization of the Brazilian policy of “CT & I” occurred in 1951 
with the National Council for Scientific and Technological Development 
(CNPq), created to foster scientific research, the technological development and 
encourage the personnel training. It was meant to develop an internal technolo-
gical capacity to meeting the demands of the industrial sectors for technologies, 
given the space that the technological development achieved in the guidelines of 
the country’s strategic policy, began to be discussed as necessary for the modern 
developmental state to reach its objectives (Oliveira, 2016). 

Although it was conceived as an agency that fosters the country’s scientific re-
search, CNPq never presented an institutional shield that would make it resis-
tant to the changes in the national historical-political contexts or to the under-
standing of the role of scientific and technological research in the development 
of Brazil (Domingos, 2004). 

The national scenario of scientific production is transformed from the year 
2000 with the new measures adopted in the field of science and technology poli-
cies. It is in this period, that the National System of Science and Technology goes 
to a process of changes with actions directed to encouragement of research, 
through a series of financial, political and institutional strategies, but also fo-
cused on mitigating the state’s obligations in the financing research and the 
production of knowledge. The creation and regulation of sectoral funds and the 
Center for Management and Strategic Studies (CGEE), as well as stimulating the 
formation of collaborative research networks, were the main actions of the 
reform, which further reduced CNPq’s participation in the formulation of the 
country’s science and technology policies, as well as its competence to grant 
scholarships and incentives to researchers (Guimarães, 2002). 

However, it is from 2003 that scientific production has increased significantly, 
a year in which the CNPq stabilizes administratively and financially, starting to 
resume its capacity to act in the promotion of the country’s science and tech-
nology policies. A series of actions directed to the promotion of knowledge pro-
duction and the new scenario of the National System of Science and Technology, 
such as the increase in the amount of resources destined to the granting of scho-
larships, the constant publication of research calls for papers, a varied source of 
funds for financing, the institutionalization of other forms of subsidy and the 
consolidation of state research agencies (Domingos, 2004). 
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Although CNPq reacquired the protagonist of Brasil’s science and technology 
policies only from 2003, it is important to highlight the creation of the Directory 
of Research Groups (DRG) in the 1990s, a period of great structural and finan-
cial Advice. 

In order to collect information on research groups in Brazilian teaching and 
research institutions, as well as to make them available to interested parties in 
general, DRG/CNPq presents data about researchers, institutions, research lines, 
knowledge, application sectors involved, scientific, technological and artistic 
production, as well as partnerships between groups and institutions—key infor-
mation for the evaluation, monitoring and targeting of research incentive poli-
cies (CNPq, 2018). 

The results of the last census carried out by the DRGin 2016 indicated 37,640 
different research groups certified by 531 institutions, a growth of 6% compared 
to 2014. Compared to the percentage identified in 2002—year in which the form 
(CNPq, 2016), confirming the patent predisposition of the researchers to pro-
mote scientific collaboration, from the organization of Groups around specific 
lines of research and knowledge sharing and infrastructure, observed by Santana 
et al. (2014). 

Promoted since the process of changes that the National System of Science 
and Technology underwent since the year 2000, research collaboration networks 
have been the subject of study by researchers from the different areas of know-
ledge. The studies on this theme seek, among other objectives, to map and ana-
lyze the networks of scientific collaboration of the areas, identifying the structure 
of relationship between institutions or researchers. Soares, Souza and Moura 
(2010), for example, demonstrated the tendency of scientific collaboration in the 
production of research in the areas of Political Science and Sociology. Cruz et al. 
(2011) outlined the profile of the collaboration networks formed among the re-
searchers involved in the Congress of Accounting and Accounting of the Uni-
versity of São Paulo (USP). Already Çavuşoğlu and Türker (2014) have devel-
oped networks of scientific collaboration in the fields of engineering, mathemat-
ics, physics and medicine as a subset of the Turkish collaboration network. 

In the area of University Management, a great part of the researches are also 
being developed by collaboration networks, formed from the connection be-
tween researchers affiliated to Higher Education Institutions and Research In-
stitutions distributed by Brazil, presenting similar behavior to that verified by 
Leite et al. (2014) when they affirm that networks are based on the connections 
that form among a group of people, institutions, agencies or companies, aiming 
together to develop research and the progress of science. 

In the development of research realized in the context of University Manage-
ment, it is possible to obtain solutions applicable to several managerial problems 
faced by Higher Education Institutions, such as the use of tools to support stra-
tegic management (Pucciarelli & Kaplan, 2016), the implementation of effective 
management processes to assist managers in decision-making in the face of en-
vironmental uncertainties (Jacamossi & Silva, 2016); the impact of developing 
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organizational learning and creativity on innovation and service delivery effi-
ciency (Sutanto, 2017), or even the importance of senior management’s com-
mitment to the adoption and implementation of the PRME (Principles for Re-
sponsible Management Education)—an initiative of the United Nations that has 
the objective to establish a process of continuous improvement of business 
schools worldwide (Wersun, 2017). 

Considering the importance given to University Management in Brazil, per-
ceived from the Graduate Programs, Research Institutes, Periodicals specialized 
in the field and the expressiveness of collaboration networks in research in the 
scientific development of the various areas of knowledge, this article has the ob-
jective to identify the structure of the networks of scientific collaboration in 
University Management among the Institutions of Higher Education, based on 
the institutional links of the researchers of the area. 

2. Methodology 

The identification of the structure of scientific collaboration networks in Uni-
versity Management, in this research, is based on information collected in two 
data bases: the publication database of the University Management Journal in 
Latin America (GUAL)—the selection of this journal for the selection of papers 
is related to its coverage, focus and scope and the current basis of the CNPq Re-
search Groups Directory (DRG)—because, from it, it is possible to identify the 
set of researchers and research groups to which they belong. 

The GUAL Magazine is linked to the Institute of Research and Studies in 
University Administration of the Federal University of Santa Catarina 
(INPEAU/UFSC) and aims to stimulate research and debate on issues related to 
University Management and Higher Education in Latin America and publishes 
four annual editions, with fifteen articles each, totaling an amount of sixty ar-
ticles per year. The scientific production available in the journal’s database is the 
result of the studies of Brazilian researchers and other Latin American countries 
and addresses several topics with a focus on the managerial aspects of Higher 
Education Institutions. Its publications are directed to managers of higher edu-
cation institutions, researchers, teachers and students are indexed in the Net-
work of Scientific Journals of Latin America and the Caribbean, Spain and Por-
tugal (REDALYC); Regional Online Information System for Scientific Journals 
of Latin America, the Caribbean, Spain and Portugal (LATINDEX); Directory of 
Open Access Journals (DOAJ); and Portal of Journals of the Federal University 
of Santa Catarina (GUAL, 2018). 

The selection criteria of the articles will obey a temporal cut of five years, col-
lecting, therefore, articles published between the years of 2012 and the first half 
of 2017, whether in the Portuguese language or in the Spanish language. We se-
lected publications that dealt with subjects related to the management of Higher 
Education Institutions and which presented in the title, abstract or keywords, the 
following expressions: University Management; Management of Higher Educa-
tion Institutions; Strategy; Strategic management; Strategic planning; Manage-
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ment model; Institutional Development Plan and Competitive Advantage. The 
objective of this stage was to identify if the scientific production in this journal is 
being developed in coautorship or single authorship, as well as to understand the 
interactions between the Institutions of Higher Education, from the connections 
between the several researchers. 

Once the information was collected in the GUAL Magazine, a search was 
made on the current basis of the DRG/CNPq, on April 20, 2018, to identify the 
research groups in University Management. In addition to using the term Uni-
versity Management as the search term in the “Group Name” and “Search Line 
Name” fields, two filters were applied at that time: the first one in the Knowledge 
Area—the predominant Large Area of the selected group was “Applied Social 
Sciences” and the second filter in the predominant area of the group—where the 
“Administration” option was made. In order to better characterize the research 
groups in University Management, the narrated procedures were repeated, now 
filtering the predominant Area of the group from the option “Human Sciences” 
and the predominant Area of the group with the option “Education”—for the 
results obtained in both filters, the elements highlighted for analysis were the in-
stitution of the group, the lines of research and the names of the researchers. The 
purpose of this search was to identify the institutions that make up the collabor-
ative network that have groups or lines of research on the subject, in addition to 
realizing if the researchers of such groups participated in the collaborative net-
work. For this, the data of the groups identified with the information obtained 
from the publication database of the GUAL Magazine were compared, compar-
ing the names of the researchers linked to the groups with the authors of the se-
lected articles. 

Cytoscape, an open-source software platform for visualization of complex 
networks, data integration and analysis (http://www.cytoscape.org/) was used to 
make the graphs. And even it was developed specially to be used in the modeling 
and visualization of biological networks, the software packageCytoscape has 
been successfully used by researchers from other areas (Killcoyne et al., 2009; 
Smoot et al., 2011). 

3. Results and Discussion 

Analyzing the authorship of the 73 articles identified from the applied metho-
dology, it was observed that 245 authors and coauthors, affiliated to 63 different 
Higher Education Institutions, were responsible for this volume of production 
and that only 18 of them were involved in the production of more of an article. 

Of the 73 articles selected, 68 (93.15%) were produced in coauthories and only 
05 (6.85%) were developed by single authors, revealing the predominance of 
scientific collaboration in the area (Figure 1) and confirming the researches car-
ried out by Adams (2012), which identified a worldwide trend in collaboration 
networks. 

Understanding that collaboration networks represent the links between re-
searchers and institutions regarding scientific production (Silva et al., 2012),  
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Figure 1. Number of authors per article. 
 
Figure 2 presents collaboration networks in University Management, demon-
strated by the relationships between the 63 Institutions identified. They were 
obtained based on the institutional affiliations of the 245 authors and 
co-authors, based on the analysis of the 73 articles selected. The presented 
graphs were constructed with the following characteristics: the articles are 
represented by the standard, year/article (example 2012/1), the Institutions of 
Higher Education are identified by their respective acronyms, and the interac-
tions between the Institutions are evidenced from the link (each link represents 
the institutional link of an author and co-author who participated in the elabo-
ration of the article). 

Two realities can be observed from Figure 2. The first one refers to the pres-
ence of a main component within the network, through which the sharing of in-
formation, intellectual resources or infrastructure is more dynamic, in contrast 
to the several smaller components formed, sometimes by isolated institutions, or 
by groups of up to four Higher Education Institutions. It is the contrast of these 
realities, expressed by the different volumes of scientific production in collabo-
ration of the researchers who belong to them, who, in and of itself, indicated for 
the fragmentation of the network. 

There are several factors that may have contributed to the construction of the 
two realities highlighted in Figure 2, which can be found in the literature pro-
duced on the subject. Vanz and Stump (2010), for example, have identified se-
venteen reasons that may favor scientific collaboration networks, such as the re-
searcher’s intention to raise his/her scientific popularity and productivity index; 
the formation of working groups based on personal relationships; obtaining 
and/or expanding financing, resources, special equipment, materials; rationali-
zation of the use of the scientific labor force and time spent on research, or even 
the training of researchers and counselors, and the possibility of greater disse-
mination of research, among others. In addition to these reasons, the geographi-
cal distance between institutions, and consequently among Brazilian researchers,  
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Figure 2. Network of scientific collaboration between Institutions of Higher Education in University Management in the period 
2012 to 2017. 

 
is another factor that influences the formation of scientific collaboration net-
works (Sidone, Haddad, & Mena-Chalco, 2014). 

Considering the motivations pointed out in the literature aimed at the forma-
tion of scientific collaboration networks, it is probable that the configurations of 
the main component and the smaller components of the collaborative network 
in University Management (Figure 2) were influenced by the geographical 
proximity of the institutions, which would facilitate the interaction between the 
researchers. In addition to this reason, it is possible to suppose that collaboration 
networks have also been influenced by institutional relations aimed at the de-
velopment of collaboration strategies, the social aspects of the researcher—such 
as professional links, personal relationships, cultural and ideological identi-
ty—lines of research or thematic affinity. 

For a better visualization and understanding of the structure of the network, it 
was chosen to divide Figure 2 into two parts: Figure 3, represents the main 
component formed by 26 institutions and Figure 4 shows the 26 smaller com-
ponents, formed by 37 institutions. 

The geographical aspect is something that stands out in the structuring of the 
collaborative network, also influencing the formation of regional clusters of re-
search (Figure 3 and Figure 4). It is observed that the main component of the 
collaborative network is formed only by institutions from the South and South-
east regions, specifically 26 institutions (41.26%), 23 from the South Region and 
03 from the Southeast Region (Figure 3). This more active participation of the 
institutions of the South and Southeast Regions and the cohesion of the main  
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Figure 3. Collaboration network between Institutions of Higher Education in University 
Management in the period 2012 to 2017 (Principal component). 
 
component is related to the geographical proximity that these institutions are of 
the Federal University of Santa Catarina (UFSC), the central institution of the 
main component, presenting the greatest amount of relational links with the 
other institutions, being also the most prolific of the network, since of the 73 ar-
ticles selected, the institution collaborated with 21 (28.76%). 

Analyzing articles selected from intra-bias and collaborative interinstitutio-
nality, it was observed that 52.05% (38 articles) were produced in collaboration 
with the institutions that make up the main component of the network (Figure 
3). Of this universe, 44.73% presented an intrainstitutional collaborative charac-
ter, 52.63% interinstitutional, and only 2.63% of the articles were produced by 
single authorship. These percentages show that the structuring dynamics of this 
component of the collaboration network in University Management are influ-
enced by the social factors of the researchers, such as the institutional link, the-
matic affinity and personal relations, geographical proximity or interest in the 
sharing of physical and intellectual resources, as already indicated. 
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Figure 4. Network of collaboration between Institutions of Higher Education in University Management in the period 2012 to 
2017 (Smaller components). 

 
Furthermore, the geographical aspects, the institutional aspects also influence 

the formation of research clusters (Santin, Vanz, & Stumpf, 2016), as an example 
of post-graduate programs, which are the origin of the production of new 
knowledge, through the systematic and permanent construction of research (Se-
verino, 2009). The emphasis of Southern Higher Education institutions on the 
composition of the collaborative network, especially of the UFSC (Figure 3) is 
directly related to the scientific production promoted by the researchers of the 
postgraduate program in University Management and the Research and Studies 
in University Administration (INPEAU), both hosted by the institution. 

In addition, it should be pointed out that the active participation of UFSC in 
this network of scientific collaboration, based on the publication database of 
GUAL Magazine, points to evidence of endogeny in the journal, a phenomenon 
that occurs, according to Valerio (1994), when the main authorship holder and 
scientific production of a particular journal is the publishing institution itself. 

Concerning to the smaller components, with respect to the geographic aspect 
it is possible to perceive a spatial diversity, significantly, more broadly, even with 
the presence of international institutions. While in the main component the 
Southeast and South Regions predominated exclusively, in the smaller compo-
nents these regions, although they presented the highest percentages of collabo-
ration, respectively 37.84% and 18.92%, shared space with international institu-
tions (13,51%) and all regions of the country (Northeast: 13.51%, North: 10.81%, 
Midwest: 5.40%) (Figure 4). 

With regard to the dynamics of the scientific collaboration of the institutions 
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that make up the smaller components of the network, it was observed that of the 
35 articles produced (47.94% of the total articles selected), 54.28% were elabo-
rated in intrainstitutional collaboration, 34.28% in interinstitutionality collabo-
ration and 11.42% represented the sole authors (Figure 4). 

Although the volume of scientific production of smaller components, 35 ar-
ticles, present similarity to the main component, 38 articles, it was noticed that 
the interinstitutional collaboration in the smaller components of the network is 
more limited when compared to the connections of the main component, whe-
reas the articles produced in intrainstitutional collaboration and in single au-
thorship have higher percentages. 

Of the 37 institutions that make up the minor components 18 (48.64%) are 
isolated within the network, that is, they did not contribute any other institution 
to the production of research, a percentage that shows even more that the field 
of research in University Management is relatively fragmented (Figure 4). 
However, it should be noted that this is not a peculiarity of the University Man-
agement area. Rossoni, Hocayen-da-Silva and Ferreira Júnior (2008) carried out 
a study on the relationship structure between research institutions in the field of 
science and technology in Brazil and identified that of the 232 research institu-
tions 54 were isolated (23%). 

After the identification of the collaborative network, we sought to verify the 
institutions that have research groups or lines of research in University Man-
agement regularly registered in the DRG/CNPq, as well as to identify themselves. 
There was the participation of the researchers of these groups in the collabora-
tive network. 

The search for Research Groups in University Management by the predomi-
nant Area “Administration” resulted in five groups, linked to four Higher Edu-
cation Institutions: three of these groups are hosted by the Federal Frontier 
University (UFFS), Federal University of Espírito Santo (UFES) and the Flumi-
nense Federal University (UFF) and two from the Federal University of Santa 
Catarina (UFSC). The number of research lines varies between two and five, 
with a registered average of three research lines per group. 

If there is a relative uniformity in the dispersion of the number of Research 
Lines found by Groups, the same cannot be said in relation to the number of re-
searchers. The analysis of the collaboration of the researchers of these groups 
pointed to two extremes: while three of the five groups did not present any re-
searchers in the collaborative network formed from the articles selected in the 
GUAL Magazine during the period studied, the UFFS group collaborated with 
the network from the scientific production of three researchers and one of the 
UFSC groups collaborated through the researches of twenty-three authors. The 
more intense collaboration of the UFSC Research Group explains the more ac-
tive participation of the university in the network, as well as the signs of endo-
geny in the GUAL Magazine, pointed out from the analysis of Figure 3. 

When the Research Groups were filtered by the predominant area “Educa-
tion” returned three groups. As it happened in the groups of the Administration 
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area, the research groups in the Education area also presented a similar behavior 
in relation to the number of lines of research. With the exception of the group of 
the State University Paulista Júlio de Mesquita Filho (UNESP) that has four lines 
of research, the groups of the University of Vale do Rio dos Sinos (UNISINOS) 
and the Faculty CESUSC (CESUSC) each have two lines of researches. Curious is 
to realize that none of the researchers that make up these groups contributed to 
the collaborative network formed from the GUAL Magazine during the period 
studied. 

Another observation was related to the participation of UNISINOS in the 
main component (Figure 3) and UFES in the smaller components of the colla-
borative network (Figure 4), which occurred not through the scientific collabo-
ration of the researchers linked to the groups identified in the DRG/CNPq which 
has as one of its lines of research the University Management, but from the par-
ticipation of other researchers of the institution. 

Moreover, it was noticed that of the total number of authors and co-authors 
(245) responsible for the production of the 73 articles selected, only 10.61% are 
linked to research groups that have university management as a research line. 
This means that much of the scientific collaboration in the field has been devel-
oped by informal groups of researchers and not exclusively from groups of for-
mally created and certified research. Characteristics observed by Vanz and 
Stump (2010) when they carried out a theoretical-conceptual review on collabo-
ration scientific basis. For the authors are the informal relations between the re-
searchers that give rise to a great part of the collaborations in research. 

This observation also finds symmetry in the conclusions pointed out in the 
studies of Solla Price and Beaver (1966) and Solla Price (1976). According to the 
authors, scientific collaboration occurs through invisible colleges, in other 
words, informal communities of researchers are often formed from meetings at 
scientific events and institutional visits. These meetings favor the formation of 
informal groups of works through the thematic affinity of the researchers, the 
interest in sharing physical, financial and intellectual resources, as well as the 
geographic proximity of the institutions. 

4. Final Considerations 

In Brazil, scientific collaboration takes place within the framework of invisible 
colleges, from the informal networks of researchers, as well as within the re-
search groups formally created and registered in the DRG/CNPq. In the present 
work, the structure of the network of scientific collaboration in University Man-
agement among Higher Education Institutions was demonstrated, from the in-
stitutional links of researchers in the area. 

Studies on research collaboration networks highlight several aspects of a field 
of knowledge, including the processes of scientific production. Collaboration 
networks in University Management revealed the dynamics of knowledge pro-
duction, the most prolific and connected institutions within the network, as well 
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as isolated institutions. This information is configured as a strategic manage-
ment tool so that institutions not only evaluate their participation, but also de-
fine strategies to strengthen their own network from new partnerships. 

It was verified that a great part of the scientific production in University 
Management has been developed in scientific collaboration between researchers 
linked to institutions of the different regions of Brazil, but also evidenced the re-
gional and local clusters of these surveys, formed in function of social aspects 
and professional aspirations of researchers, interests in sharing resources, and 
geographical proximity. 

In the face of the number of Higher Education Institutions and the need for 
academic production aimed at the management of these complex institutions, it 
was noticed that the University Management area still has space for the emer-
gence of new groups and lines of research, since the quantity of groups found in 
the DRG/CNPq is still modest compared to the results from other areas. Al-
though the University Management in Brazil is already being approached by the 
graduate programs and its scientific production elaborated from the collabora-
tion networks or the single authorship, it is necessary to stimulate the connec-
tion between the institutions of the different regions of the country, to the net-
work to achieve greater regional and national visibility. As a strategy for streng-
thening the network, it is suggested to encourage the creation and institutional 
strengthening of scientific collaboration through research groups. 

Considering that the scientific production of the area represents a source of 
research for managers of Higher Education Institutions and others interested in 
the subject, the network can be perceived even as a strategic map, pointing out 
the main knowledge production centers and their diverse connections. This in-
formation will guide the search for papers that deal with tools and management 
models that can be applied in the management processes of institutions. 

The main limitation of this study is related to the periodical used to structure 
the collaborative network in the area. It is recommended for future studies to 
adopt more than one journal, as well as to expand the temporal cut of the re-
search. In addition, when we carried out the search of research groups in the 
DRG/CNPq, it is recommended to include in the filters the term University 
Management as a keyword of the research line. In relation to the quantity of re-
searchers from the research groups found in the DRG/CNPq in the collaborative 
network of the GUAL magazine, it is believed that it will be: the more expressive, 
the broader the time cut and the database searched. 
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