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Abstract

Scientific knowledge is socially developed, based on the collaboration among the authors involved in the process.
Departing from this premise, the aim in this study is to map, through the analysis of social networks, collaborative in-
teractions in studies on Accounting Teaching and Research. Therefore, 215 articles were analyzed about the research
theme, published in the proceedings of Enanpad, the USP Controllership and Accountancy Congress and Anpcont. The
social network analysis method was used to develop the collaborative partnership structures in the study period, rang-
ing from 1999 to 2009. In addition, we intended to check whether the researchers’ centrality indicators are associated
with their production, using Spearman’s non-parametric t-test. Centrality identifies the most important authors in a so-
cial network in which, the more central, the more relevant these authors’ contribution. At the end of the study, the most
important researchers and higher education institutions for the area came out, in terms of the number of authorships
as well as the intermediation these researchers and institutions provide. Among the researchers, Gilberto de Andrade
Martins and Edgard Bruno Cornachione Jr. stood out, representing the most productive experts. Both are affiliated with
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the University of Sao Paulo, the Higher Education Institution (HEI) responsible for the highest number of authorships
during the period. In addition, through the analysis of the association between the researchers’ centrality indicators and
scientific production volume, a significantly positive association was identified. Thus, it was verified that, the greater
the intermediation and co-authorship relations with other experts, the more articles the authors under analysis publish.

Key Words: Social Networks; Co-authorship; Scientific knowledge; Teaching; Research

1. INTRODUCTION

According to Batistella, Bonacim and Martins (2008), the development of academic publications
generally goes through three important phases: 1) discussions in research groups or at university; 2) pre-
sentations at scientific congresses; and, 3) publication in journals. Publishing the results found is impor-
tant, as that is the way for researchers to report their conclusions to the academic community (BORBA and
MURCIA, 2006). And bibliometrics research has gained strength, aimed at checking the profile in a given
area, through the analysis of the papers researchers have developed (LYRIO, BORBA and COSTA, 2007).

In combination with the increasing attention paid to the design of published studies, different
authors appoint the upward trend in the number of studies published in co-authorship (LABAND and
TOLLISON, 2000; CRONIN, SHAW and LA BARRE, 2003; MOODY, 2004; ACEDO et al., 2006).
According to Hudson (1996), producing studies in partnership provides a result that is qualitatively su-
perior to isolated studies. Anyway, Guarido Filho, Machado-da-Silva and Gongalves (2009) affirm that
it is important to analyze existing social relations in this scientific interaction, in order to understand the
roles of the actors who participate in the knowledge creation process.

In the light of these considerations, this study aims to map, through social network analysis, col-
laborative interactions in studies on Accounting Teaching and Research. In this research area, as demon-
strated in Espejo et al. (2009), a great ascent has been observed in the number of articles, making it ben-
eficial to investigate how this development is occurring.

Therefore, the papers published in the proceedings of three prominent accounting congresses: 1)
National Encounter of the Association of Graduate Programs in Administration (Enanpad); 2) USP Con-
trollership and Accountancy Congress; and, 3) Congresses of the National Association of Graduate Pro-
grams in Accountancy (AnpCont). The quantitative evolution in publications in the research area was
investigated. Then, authors were classified according to their production volume and regularity. Finally,
we aimed to evaluate whether the researchers and Higher Education Institutions’ (HEI) centrality indi-
cators were associated in their respective scientific production.

After this short introduction, the theoretical background is presented in section two. Then, the
methodological procedures adopted to analyze the results are described. Finally, the conclusions are list-
ed, as well as the observed limitations and suggestions for future research.

2. SOCIAL NETWORK APPROACH IN BIBLIOMETRIC RESEARCH

Social networks represent a set of anonymous actors who share resources, whether material or not,
related to shared goals and interests (MARTELETO, 2001). This sociological research method has been
one of the most used currents nowadays (ROSSONI and GUARIDO FILHO, 2007). It derives from so-
ciometric studies by the Romanian psychiatrist Jacob Levy Moreno, and was further developed in North
American sociology, turning into an important social research method (WELLMAN, 1988).

Rossoni, Hocayen-da-Silva and Ferreira Jr. (2008) affirm that studies using the social network
approach aim to assess the structure of relations among their participants. According to Nelson (1984),
the contacts connecting these actors may display distinct characteristics, different contents and particular
structures. Through relationship patterns, their connection with the social structure is understood (EMIR-
BAYER and GOODWIN, 1994).
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This research method has been frequently used in studies aimed at analyzing characteristics inher-
ent in scientific publication. Scientific knowledge, according to Rossoni, Hocayen-da-Silva e Ferreira Jr.
(2008, p. 1042, author’s translation), “[...] is socially constructed, influenced by the peers who structur-
ally make up the relationship network among institutions [...].” Therefore, cooperation among researchers
should be encouraged (KATZ and MARTIN, 1997) due to the sharing of experiences and ideas among
institutions (CRUZ, ESPEJO and GASSNER, 2009).

According to Hudson (1996), co-authorship can be defined as the involvement of two or more au-
thors in the elaboration of a study. The author considers that its main advantage is the division of work,
also permitting integration among researchers with different skills. Barnett, Ault and Kaserman (1998)
add other advantages, including reduced time and improved quality of the article.

Different authors have verified the increase in collaboratively published articles (LABAND and
TOLLISON, 2000; CRONIN, SHAW and LA BARRE, 2003; MOODY, 2004; ACEDO et al., 2006), a
topic that has aroused academic interest (ESPARTEL, BASSO and RECH, 2008). Laband and Tollison
(2000) elaborated a historical survey of publications in economic and biological areas. The authors ana-
lyzed the papers published in co-authorship between 1950 and 1995 and found an increase in the per-
centage of publications with more than one author in both research areas. In the economic area, the per-
centage grew from approximately 10% in 1950 to 70% in 1995; in biological research, this percentage
increased from 30% to 80%.

Acedo et al. (2006) found that studies developed in this perspective follow two lines: 1) the first
is aimed at identifying the reasons for and consequences of cooperation among researchers; and, 2) the
second analyzes the social networks constituted through this interaction.

In the second research line Acedo et al. (2006) observed, which the present study fits into, the first
research was developed by Newman (2001), focusing on natural sciences (GRAEML et al., 2008). This
interest soon spread out across other knowledge areas though, including: physical sciences (BARABASI
et al., 2002), digital research (LIU et al., 2005), sociology (MOODY, 2004), organizational studies and
strategy (ACEDO et al., 2006; ROSSONI and MACHADO-SILVA, 2007; WALTER and SILVA, 2008);
information management (GRAEML et al., 2008), public and social management (ROSSONI, HOCAY-
EN-DA-SILVA and FERREIRA Jr., 2008) and marketing (ESPARTEL, BASSO and RECH, 2008).

Different authors in Accountancy have also used the social network method to check how aca-
demic interaction has contributed to science. Wakefield (2008), for example, mapped the relation among
journals, analyzing citations in the attempt to identify the most relevant Accountancy journals. This rel-
evance was classified based on each journal’s knowledge flow, considering not only direct citations, but
also the indirect knowledge flow. This flow was mapped with the help of social network analysis and
allowed the author to identify the Journal of Accounting Research (JAR) and The Accounting Review
(TAR) as the most relevant publications.

Other studies can be cited to illustrate the use of the same method in scientific Accountancy re-
search. Souza et al. (2008) analyzed the cooperation among HEI in Accounting papers presented at Enan-
pad, Anpcont, Enepq and the USP Controllership and Accountancy Congress. The authors concluded that
HEI with graduate programs (academic Master’s and Ph.D.) contribute to the development of Accountan-
cy in Brazil with the largest number of publications, particularly the University of Sdo Paulo (USP). The
study results supported the findings by Leite Filho (2006), which link knowledge production in the area
with graduate programs, as these are responsible for preparing researchers at Master’s and Doctorate level.

Nascimento, Ribeiro and Junqueira (2008) focused on the behavioral approach in Management
Accounting and observed that more than 80% of the authors identified in the research published only one
paper in the area. The authors referred to Lotka’s Law to explain this phenomenon. This law is based on
the fundamental premise that “some researchers publish more and many publish less.” (VOOS, 1974, au-
thor’s translation). A similar result was found in Machado, Nascimento and Murcia (2009) who, in turn,
focused on Social and Environmental Accounting studies. In that study, the authors identified that 77%
of the authors published only one paper.
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Despite the numerous studies developed to check academic cooperation characteristics in account-
ing research, none of them specifically focused on Accounting Teaching and Research papers. Next, the
adopted methodological procedures will be presented, followed by the empirical results found.

3. METHODOLOGICAL PROCEDURES

In the first place, this study is descriptive as, based on the analysis of co-authorship networks, the aim is
to characterize scientific production in Accounting Teaching and Research. Second, the study is also explorato-
1y, as it investigates the existing association between the authors’ centrality indicators and scientific production.

Documentary research was used as a data collection strategy. The investigated papers were ob-
tained from the proceeding of the National Encounter of the Association of Graduate Programs in Ad-
ministration (Enanpad), between 1999 and 2009; from the proceedings of the USP Controllership and Ac-
countancy Congress, between 2001 and 2009; and from the proceedings of the past three Congresses of
the National Association of Graduate Programs in Accountancy (AnpCont), held in 2007, 2008 and 2009.

The papers were collected in the respective events’ different thematic areas and, hence, the search
was not restricted to the specific Teaching and Research area. First, we read the abstracts of the papers
presented in the congress proceedings. This first analysis permitted the selection of those texts that de-
manded a complete analysis in order to define their use in the research. After this initial analysis, two of
the present research authors fully analyzed the papers selected based on the abstract. In case of diverging
opinions, a third researcher read the paper to decide whether the text discussed Accounting Teaching and
Research or not. At the end, the search resulted in 215 articles.

The information provided in the papers was considered to collect data on the authors’ institutional
affiliation. When this information was omitted, each author’s Lattes curriculum was used to assess what
institution the author was affiliated with when the study was published. Data on the event where the pa-
per had been presented, authors, year and HEI of affiliation were included in an electronic file.

In this study, social network analysis was used to reach the intended research objective. According
to Rossoni and Guarido Filho (2007), there are different possibilities to conduct network analysis, includ-
ing many measures to evaluate characteristics inherent in existing relations. The co-authorship networks
and their analyses were developed with the help of Ucinet 6.275 and Pajek 1.02. software. In this study,
two sets of measures will be focused on: centrality and cohesion.

Centrality identifies the most important actors in a social network, in which, the more central,
the more relevant these authors’ contribution will be. For the sake of this evaluation, three measures are
used (WASSERMAN and FAUST, 1994; SCOTT, 2000; HANNEMAN and RIDDLE, 2005): 1) degree
centrality; 2) closeness centrality; and, 3) betweenness centrality.

Degree centrality is used to assess the authors locally, through the number of adjacent links be-
tween the individual and others in a network (WASSERMAN and FAUST, 1994). Hence, it demonstrates
directly related elements.

In closeness centrality, not only direct relationships are evaluated. In addition, the concept of indirect
relations is covered. This measure is defined by the function of the author’s greater closeness with all oth-
ers in the network. An actor with a higher closeness centrality level is in better conditions to rapidly interact
with all others (WASSERMAN and FAUST, 1994; SCOTT, 2000; HANNEMAN and RIDDLE, 2005).

Betweenness centrality, then, measures an individual’s ability to interconnect two other non-ad-
jacent actors. Thus, the latter two depend on the first element (FREEMAN, 1979). Hence, the higher the
degree of centrality, the greater an actor’s potential control on the others who depend on him/her to in-
teract (ROSSONI and GUARIDO FILHO, 2007).

Differently from centrality, in which the analysis is focused on the participating actors, in cohesion
measures, the focus rests on the sub-networks that are constituted. Cohesive subgroups present relative-
ly strong, direct and frequent links (WASSERMAN and FAUST, 1994). Scott (2000) argues that strong
cohesion allows the subgroup to have its own standards, values and orientations.
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Two measures are most frequently used for this evaluation (WASSERMAN and FAUST, 1994):
1) mutuality of links (clique); and, 2) closeness and reach among the subgroups’ members (n-clique).
Mutuality identifies to what extent subgroup actors’ choices are mutual, in which clique represents a
sub-network of three or more individuals who are totally interconnected (WASSERMAN and FAUST,
1994; SCOTT, 2000). Reach, then, evaluates the number of existing intermediaries between two dis-
tinct cliques. The lower the n-cliques, the faster the flow among the members becomes.

After analyzing the authors’ centrality and cohesion, it was investigated whether the research-
ers’ centrality indicators and scientific production were associated. For this analysis, Spearman’s p
correlation coefficient was used. This non-parametric test was applied because the research data did
not comply with all premises for the use of parametric analyses.

4. RESULT ANALYSIS AND DISCUSSION

In this section, the results will be presented and discussed. First, the evolution in the number
of articles and co-authorship networks was evaluated across the study period. Then, authors with sci-
entific production in Accounting Teaching and Research were ranked according to their publication
volume and regularity. Finally the centrality indicators (degree, betweenness and closeness), and also
whether these indicators are associated with the scientific production of the authors and the identified
cooperation networks.

4.1The Evolution in Accounting Teaching and Research

The study area Accounting Teaching and Research gave signs of advances during the analysis
period. Based on the selected 215 papers, the academic community in the area included 357 authors.
In the first year analyzed, only three authors were responsible for publishing two papers. This number
contrasts with the final year, when 100 authors produced 45 papers. Table 1 demonstrates the evolu-
tion in the analysis period, complemented by Figure 1.

Table 1: Academic Production on Accounting Teaching and Research in the Analysis Period

No. No. No.

Year No. Articles No. Authors | No. Authorships | Accumulated | Accumulated | Accumulated

Articles Authors Authorships
1999 2 2 3 3
2000 1 3 5 5
2001 7 7 7 10 12 12
2002 7 17 17 17 29 29
2003 14 27 32 31 56 61
2004 13 26 29 44 82 90
2005 13 22 27 57 104 117
2006 31 68 78 88 172 195
2007 36 91 110 124 263 305
2008 46 117 141 170 380 446
2009 45 100 125 215 480 571

Obs.: The number of authors displayed does not exclude authors with publications in earlier years. Hence, the final number of
accumulated authors was higher than the 357 different authors observed in this study. We decided to maintain the researchers in
subsequent years following on the first publication to total all authors who published articles in that respective year, and not just the
new entrants in the research field under analysis. The number of authorships represents the sum of the number of authors in each year,
independently of whether a same author published two or more articles in the same year.

Source: Research Data
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Figure 1: Evolution in Academic Production on Accounting Teaching and Research in the Analysis Period

Source: Research Data

Although the number of articles remained practically constant in the last two years, an increase
was observed in earlier periods. The number of authors dropped between 2008 and 2009 though. Hence,
less researchers were responsible for a constant scientific production in Accounting Teaching and Re-

search. Table 2 lists the authors who most contributed to the theme area under analysis.

Table 2: Authors with Highest Number of Articles Published

Ord Author HEI No. Authorships
1 MARTINS, G. A. FEA/USP 13
2 CORNACHIONE Jr., E. B. FEA/USP 11

CARDOSO, R. L. Mackenzie 7
LEITE FILHO, G. A. UNIMONTES 7
3 MURCIA, F. D. UFSC 7
PELEIAS, I. R. FECAP 7
CUNHA, J. V. A. UFMG 6
7 DOMINGUES, M. J. C. S. FURB 6
MENDONCA NETO, O. R. FEA/USP 6
ANDRADE, J. X. FEA/USP 5
ARAUJO,A. M. P. FEARP/USP 5
BORBA, J. A. UFSC 5
NASCIMENTO, A. R. FEA/USP 5
10 NOVA, S.P.C. C. FGV-SP 5
OTT, E. UNISINOS 5
RICCIO, E. L. FEA/USP 5
SOUZA, M. A. UNISINOS 5

Source: Research Data

Among the researchers with the largest number of articles, two stand out: Gilberto de Andrade
Martins with 13 publications and Edgard Bruno Cornachione Jr. with 11. These were the authors that
most contributed to the Accounting Teaching and Research area, in which 11.16% of the papers published
involved one of these two researchers. It is underlined that these authors teach in graduate programs.
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In addition, as observed in Table 2, three large groups were constituted, with seven, six and five
papers published. These groups include four, three and eight researchers, respectively. Considering these
authors and the first two listed above, more than half (51.16%) of the studies published on the theme in
the investigated proceedings involved those authors.

The University of Sdo Paulo School of Economics, Business Administration and Accountancy
(FEA/USP) concentrates the majority of the most productive authors — six in total. Next come Univer-
sidade Regional de Blumenau (Furb), Universidade Federal de Santa Catarina (UFSC) and Universi-
dade do Vale do Rio dos Sinos (Unisinos), with two authors each. One fact these HEI have in common
is the existence of stricto sensu graduate Accountancy programs, which may explain the importance of
these institutions to develop scientific knowledge in the research area. Table 3 presents the HEI ranking
according to the number of authorships.

Table 3: Ranking of Higher Education Institutions according to Number of Authorships

HEI 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | Total
FEA/USP - - 4 1 9 17 8 14 15 30 13 111
UFSC - - - - - - - 10 15 13 1 39
Furb - - - - 3 - 2 6 7 10 7 35
UFPE - - - 5 2 - - 2 3 5 26
Unisinos - - - - - - 2 - 7 8 22
UnB - - - - - - - 5 11 4 1 21
UFMG - - - - 8 - - 1 1 3 7 20
Fecap - - - - 1 - 3 3 1 4 6 18
UFPR - - - - - 1 - 2 - 4 10 17
Fucape - - 1 - 1 1 - 12 - - - 15
Mackenzie - - - - 1 2 - - 2 7 3 15
UFRJ - - - - - - - - 5 - 10 15
UFRN 1 - - - 3 1 2 1 3 - 2 13
UFC 1 - 1 - - - - - 1 1 8 12
Fearp/USP - - - - - - - 1 - 4 5 10
UFBA - - - - 2 - 2 - - 4 2 10
UFPB - - - - - - - 2 2 1 5 10
Others 1 2 1 11 2 7 8 19 33 46 32 162
Total 3 2 7 17 32 29 27 78 110 141 125 571

Source: Research Data

FEA/USP was the HEI with the largest number of authorships, totaling 111. This represents
19.44% of authorships. Next come UFSC and Furb, with 39 and 35 authorships, respectively. All
HEI with less than ten publications were grouped under “Others”, totaling 162 authorships, which
represents 28.37% of all authorships. This shows that the Accounting Teaching and Research area
receives important contributions from different institutions and is not restricted to a small number
of universities.

It is underlined that, among the most productive HEIL, none of them showed at least one papers
during all years under analysis. FEA/USP also published one paper in a larger number of years (one in
total). Next, the Universidade Federal do Rio Grande do Norte (UFRN) showed publications in seven
different years. The HEI that concentrated its authorship in the shortest period was the Universidade Fed-
eral do Rio de Janeiro (UFRJ), with five in 2007 and ten in 2009.
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4.2 Author Ranking

The authors’ ranking was based on their entire activity published in the congress proceedings
under analysis, considering the volume and regularity of their scientific production. This classification
method was developed by Guarido Filho, Machado-da-Silva and Gongalves (2009), adapting the ap-
proaches by Braun, Glanzel and Schubert (2001) and Gordon (2007). Table 4 presents the classification
criteria and number of authors per category.

Table 4: Distribution of Researchers in Production and Continuity Categories

Category Description Authors | AA | AA/Authors

Continuants More than one publication distributed across five or more different 5 4 2.4
years, with at least one in the last three years. (1.40%) '
More than one publication distributed across no more than four different 35

Transients years, with at least one in the last three years and at least one in earlier (9.80%) 122 3.49
years. e

One-timers | Only one publication across the analysis period 260 260 1

yonep ysIsp : (72.83%)

More than one publication in one or more different years, (exclusively) 41

Entrants in the last three years. (11.48%) 108 2.63

. More than one publication in one or more different years, but without 16
Terminants publications in the last three years. (4.49%) 39 24375
Total 357 571

Obs.: AA = Article Authorships totals the presence of authors in articles and, therefore, the total number is higher than the
number of articles under analysis; AA/Authors = number of authorships in articles divided by the number of authors in a
given category, reflecting the mean number of article authorships per author.

Source: adapted from Guarido Filho, Machado-da-Silva and Gongalves (2009) and research data

Regarding the large volume of one-timers, these can return to the research field under analysis
in the future, either as entrants or transients (GUARIDO FILHO, MACHADO-DA-SILVA and GON-
CALVES, 2009). Hence, this number not only represents researchers who lost interest in the area after
publishing an article. This category of researchers stands out in the research universe, representing that,
for every ten researchers with publications on Accounting Teaching and Research — seven are one-timers.
This supports the great dispersions of authors in the area, in line with the premise of Latko’s Law, stating
that some authors are responsible for many studies, while many authors publish little.

Also, entrant researchers’ participation in the set of publications considered stands out. Out of
357 authors, 11.48% fit into this category, as the second largest in number of elements. This leads to the
belief that experts’ interest in the area is increasing.

The importance of continuant researchers can be observed through the mean number of author-
ships per author. The coefficient 8.4 represents that, despite the small number of experts in this group,
their scientific production is representative. As these authors present publications across a longitudinal
period of five years or more, in their studies, they may demonstrate changes in the study area.

4.3 Co-Authorship Networks in Accounting Teaching and Research

The academic community responsible for the 215 papers investigated in this study comprised 357
researchers. These authors are graphically represented in Figure 3 through the knots shown in the net-
works. The links evidence existing relations among the experts.

Across the research period, a network was elaborated for each year, maintaining the rela-
tions observed in earlier periods. This procedure helps to observe the changes that took place in
the academic community.
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Figure 2: Evolution of Co-Authorship Networks in the Analysis Period

Source: Research Data

383

During the first three years analyzed, publications were developed either individually or by two

authors. As from 2002, small groups started to develop. In 2003, the number of groups increased and, in
subsequent years, the number of elements in each co-authorship network rises. This fact underlines other
authors’ assertions about the ascent of co-authored research (LABAND and TOLLISON, 2000; CRO-
NIN, SHAW and LA BARRE, 2003; MOODY, 2004; ACEDO et al., 2006). In Table 5, the characteris-
tics of the research networks are listed.

Table S: Main Characteristics of Co-Authorship Networks

. Number of | Size of Second Number of

Year Number of | Size of largest Authorships in Largest Authorships in Second Isolated

Groups Group Largest Group Group Largest Group Authors
1999 1 2 2 0 0 1
2000 2 2 2 2 2 1
2001 2 2 3 2 2 8
2002 6 6 6 4 4 11
2003 13 7 8 6 6 14
2004 17 7 8 6 7 21
2005 19 11 24 8 10 29
2006 35 17 43 10 14 42
2007 46 26 60 10 16 68
2008 54 49 113 13 18 107
2009 60 70 161 44 76 142

Source: Research Data

In Table 5, the importance of co-authorship networks for Accounting Teaching and Research can

be observed. On average, during the research period, the largest group was responsible for 26.4% of au-
thorships. When considering the first two groups, this average increases to 37.9%. The largest group in
2009, involving 161 authorships, was responsible for 28.2% of accumulated authorships in the research
sample. Figure 3 and Table 6 present this network.
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Figure 3: Main Co-authorship Network

Source: Research Data

In Figure 3, the size of each knot, representing the authors who are part of the cooperative net-
work, was defined by their betweenness centrality coefficient, graphically showing the importance of
each researcher in the information flow that exists in the group. Thus, the author Martins is responsible
for more intermediations in the main cooperation network established in the study period. Other authors,
like Cornachione Jr., Santos, Nascimento and Murcia, intermediated among experts in the peripheral re-
gion of the network and the center of the group.

Table 6: Distribution of Authors in the Main Co-Authorship Network

Criterion Category No. of Authors No. of Authorships

Continuants 2 24

Number of Authors Accord: Transients 13 52
parber At s [one Tier E E
Entrants 10 33

Terminants 3 10

Fafibe 2 3

FEA/USP 27 70

2 8

Number of Auth i UFRGS 3 5
. flfl'lrl?atzrd OHE Iu‘t ors according to UFRJ 4
UFSC 11 28

Unisinos 12

Univali 2 2

Others 14 29

Obs.: The HEI with only one author in the co-authorship network were concentrated in the category “Others”,
including: Faculdade Machado de Assis; Fundagao Getulio Vargas (FGV-SP); Furg; Mackenzie; Universidade Estadual
de Londrina (UEL); Universidade Federal de Minas Geris (UFMG); Universidade Federal de Pernambuco (UFPB);
Universidade Federal do Piaui (UFPI); UFRN; Universidade Federal Rural do Rio de Janeiro (UFRRJ); Universidade
Federal de Vigosa (UFV); Universidade de Montes Claros (Unimontes); ¢, Centro Universitario Unirg (Unirg).

Source: Research Data
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When considering the ranking discussed earlier, considering the authors’ production and continu-
ity, the main co-authorship network in Accounting Teaching and Research consisted of researchers clas-
sified as one-timers. It is highlighted, however, that although more numerous, this category did not show
the largest number of authorships. Transients, corresponding to 13 authors in this group, were responsible
for 32.3% of authorships, totaling 52, as opposed to 42 in the first category. Finally, it is also observed
that 11 of the most productive authors in the area belong to this co-authorship network.

Concerning the HEI the expert was affiliated with, FEA/USP showed the largest number of el-
ements. Twenty-seven researchers represented this institution, responsible for 70 authorships (43.5%).
UFSC also stood out, with 11 authors in this main group, who contributed with 28 authorships (17.4%).

To assess the HEI’s contribution to the theme area Accounting Teaching and Research, the co-
authorship network was developed for the study period. In this new network, only the HEI of affiliation
were considered, and no longer the author’s name. Figure 4 demonstrates how the institutions are related.

- Y

— ",
- - - \M.

Figure 4: Co-authorship network among HEI

Source:: Research Data

When considering inter-institutional cooperation, the cooperation groups were established. Two of
them consisted of only two HEI, and the third contained 50 elements. The existence of isolated institutions
was also observed, who worked in isolation, without cooperating with others. In total, ten HEI showed no
co-authorships. According to Espartel, Basso and Rech (2008), high levels of integration among institutions
further contribute to the study area, as different views on research problems and work methods converge.

When considering the HEI's betweenness centrality, it was verified that FEA/USP was the most impor-
tant HEL. When considering the intermediating role among peripheral institutions in the cooperation network on
Accounting Teaching and Research, four other HEI stood out: Universidade de Brasilia (UnB), Universidade
Federal do Rio Grande do Sul (UFRGS), UFRN and Fundagio Escola de Comércio Alvaro Penteado (Fecap).

4.4 Centrality Indicators and Association with Scientific Production

In this section, each network actor was evaluated according to his/her centrality indicators and,
then, it was verified whether these indicators were associated with that element’s scientific production.
First, the researchers were focused on, and then the affiliation institutions.

The degree centrality evaluates each author’s number of direct relationships. That is, each research-
er’s number of local links is used to measure this indicator. Table 7 presents the ten experts with the high-
est degree centrality.
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Table 7: Ten authors with highest degree centrality

Author Degree
CARDOSO, R. L. 20
PELEIAS, . R. 19
MARTINS, G. A. 19
LOPES, J.E. G. 18
PEDENEIRAS, M. M. M. 18
RIBEIRO FILHO, J. F. 18
CORNACHIONE Jr., E. B. 17
MURCIA, F. D. 16
MENDONCA NETO, O. R. 15
DOMINGUES, M. J. C. S. 15

Source: Research Data

The expert with the largest number of direct relations and, thus, the highest degree centrality coef-
ficient, was Cardoso. The same author figures among the most productive researchers in the area. Peleias
and Martins ranked first, with a coefficient of 19 each. Third are Lopes, Pederneiras and Ribeiro Filho.

The second indicator measured closeness centrality. It assesses the distance between an actor and
all other elements in the same network. Thus, this indicator verifies not only direct, but also indirect re-
lationships. The ten authors with the highest closeness centrality coefficients are listed in Table 8.

Table 8: Ten authors with highest closeness centrality

Author Closeness
MARTINS, G. A. 34
CORNACHIONE Jr., E. B. 31
SANTOS, N. A. 30
PELEIAS, I. R. 30
NASCIMENTO, A. R. 28
CUNHA, J. V. A. 26
MURCIA, F. D. 26
DOMINGUES, M. J. C. S. 26
JUNQUEIRA, E. R. 25
BIANCHI, M. 25

Source: Research Data

In Accounting Teaching and Research, Martins presented the highest closeness centrality coeffi-
cient. Next comes Cornachione Jr. In this respect, the two most productive authors occupied the first two
rankings. Also, Cardoso, who obtained the highest degree centrality coefticient, does not figure among
the ten researchers with the highest closeness coefficient.

Finally, the betweenness centrality indicator was assessed. This indicator focuses on the interac-
tion between two actors provided by a third element. Table 9 lists the researchers with the highest be-
tweenness coefficient.
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Table 9: Ten authors with highest betweenness centrality

Author Betweenness
MARTINS, G. A. 1567
CORNACHIONE Jr., E. B. 912
NASCIMENTO, A. R. 889
SANTOS, N. A. 759
MURCIA, F. D. 743
PELEIAS, I. R. 686
BIANCHI, M. 500
DOMINGUES, M. J. C. S. 296
LEITE FILHO, G. A. 275
NOVA, S.P.C.C. 266

Source: Research Data
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Like in the closeness centrality ranking, Martins and Cornachione Jr. occupied the first positions
in terms of betweenness centrality in the relationship network. The experts listed in Table 9 are the au-
thors that most contributed to the knowledge flow in Accounting Teaching and Research.

Table 10 below presents the same centrality indicators used to assess the researchers. This time,
however, the focus is concentrated on the authors’ institutions of affiliation.

Table 10: Centrality Indicators of Higher Education Institutions

Degree Centrality Closeness Centrality Betweenness Centrality
HEI Degree HEI Closeness HEI Betweenness
FEA/USP 50 FEA/USP 36 FEA/USP 846
UnB 15 Fecap 27 UFRGS 227
UFPE 11 UFRN 25 Fecap 227
Mackenzie 10 UFPB 24 UFRN 125
UFRN 10 UFV 24 UnB 122
UFCG 10 UFPE 24 UFC 104
Fecap 9 Furb 24 FGV-SP 94
Furb 9 UFRGS 24 Mackenzie 94
UFMG 8 Mackenzie 23 UFPB 79
UFV 8 UnB 23 Fearp/USP 69

Source: Research Data

In the three rankings, FEA/USP was the HEI with the highest centrality coefficients. It is also
highlighted that the institution’s score differences largely exceed the elements ranked second, mainly in
terms of degree and betweenness centrality.

In the assessment of direct relations, using degree centrality, UnB ranked second, followed by
UFPE. When considering closeness centrality, Fecap and UFRN occupy the first three rankings together
with FEA/USP. And, among the HEI that most contribute to the knowledge flow, acting as important el-
ements of betweenness among other institutions, UFRGS and Fecap rank second, followed by UFRN.

To assess whether the centrality indicators are associated with the researchers’ scientific production,
Spearman’s p correlation was used. This non-parametric test was used because the research data did not com-
ply with all premises for the use of parametric analyses. The result found has been summarized in Table 11.
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Table 11: Result of Spearman’s p Correlation

Target Population Variables Spearman’s p .sig
Authorships x Degree 0.618 0.000
Researchers Authorships x Closeness 0.354 0.000
Authorships x Betweenness 0.821 0.000
) ) Authorships x Degree 0.604 0.000
ngl.ler E ducation Authorships x Closeness 0.492 0.000

Institutions

Authorships x Betweenness 0.678 0.000

Source: Research Data

With significance set at 5% (.sig < 0.05), Spearman’s non-parametric p test showed an asso-
ciation between the analyzed elements’ centrality indicators and scientific production, as observed in
earlier studies (ROSSONI and GUARIDO FILHO, 2007; ROSSONI, HOCAYEN-DA-SILVA and
FERREIRA Jr., 2008). This correlation was found when investigating the researchers as well as the
institutions they are affiliated with. In all cases, .sig remained below 0.001.

For the researchers, the association between authorships and degree centrality was moderate,
with a correlation coefficient of 0.618. The correlation between scientific production and closeness
centrality, on the other hand, was weak, with a Spearman’s p-value of 0.354. The centrality indica-
tor with the strongest association was betweenness. Its correlation coefficient totaled 0.821. Thus, ac-
cording to this investigation, the more the author intermediates among other experts, the greater his/
her role in papers will be.

In the analysis of the Higher Education Institutions, the association between the number of au-
thorships and the centrality indicators was moderate. This classification was observed in the three mea-
sures used. Like in the researchers’ evaluation, however, the highest correlation coefficient was found
for betweenness centrality (0.678). This demonstrates that the HEI that link different groups and thus
enhance knowledge exchange tend to join more authorships.

5. FINAL CONSIDERATIONS

Scientific knowledge is socially developed, through the existing relations among the actors who
constitute networks among higher education institutions (ROSSONI, HOCAYEN-DA-SILVA e FER-
REIRA Jr., 2008). Departing from this premise, the aim in this study was to map, through the analysis
of social networks, collaborative interactions in studies on Accounting Teaching and Research. There-
fore, 215 articles were analyzed about the research theme, published in the proceedings of the main
accounting congresses.

Based on data analysis, researchers’ growing interest in the research area was observed, as
demonstrated by the increase in the number of articles across the empirical research period. The main
authors include Gilberto de Andrade Martins and Edgard Bruno Cornachione Jr., who represent the
most productive experts. Both are affiliated with the University of Sao Paulo, the Higher Education
Institution responsible for the largest number of authorships during the period.

When ranking the researchers according to publication volume and regularity, most author-
ships were concentrated in authors who only published one paper during the analysis period. These
researchers were categorized as one-timers. This demonstrates the existing dispersion in the research
area, which means that scientific production is not concentrated in few authors. The entrant category,
including researchers who contributed with more than one study exclusively during the last three years
under analysis obtained the second highest number of authorships. This fact underlines the growing
interest in Accounting Teaching and Research.
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Different authors affirm that the number of papers elaborated in partnerships has increased
(LABAND and TOLLISON, 2000; CRONIN, SHAW and LA BARRE, 2003; MOODY, 2004; ACE-
DO et al., 2006). In the study developed here, it was verified that this phenomenon also occurs in the
research area. According to the development of collaborative networks, it was observed that, during
the first years analyzed, one or two authors at most developed the studies. As from 2002, however,
large cooperative groups started to be established, based on different studies elaborated in partnership.

Based on the analysis, it was verified that the most productive HEI in the theme area under anal-
ysis offer graduate programs in Accountancy. In addition, the authors with the largest number of papers
published and with higher centrality coefficients serve as faculty in these graduate programs. Thus,
it can be suggested that the central actors in the research area Accounting Teaching and Research are
faculty members in stricto sensu graduate programs, who present the theme area to their students, con-
tributing to the significant increase in the number of entrants and the development of the research area.

Finally, it was investigated whether the researchers and HEI’s centrality indicators are associ-
ated with their respective scientific productions. In both cases, a significant positive correlation was
observed. Based on the analysis technique used, however, it cannot be affirmed that the increase in the
authors’ centrality attributes is directly responsible for the growth in the author’s number of publica-
tions. Therefore, it is suggested that the research phenomenon is biased.

In addition, the present study should be expanded, also considering journals that were not part
of this preliminary analysis. That would permit checking the permanence of the characteristics found
here, using a larger sample. Also, existing collaborative networks in Accounting Teaching and Re-
search could be compared with other accounting knowledge branches, in order to discover whether
distinct research patterns exist.
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