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ABSTRACT
Objective: We aim to answer four questions. First, wi increasing number of publications, is there a
concentration in specific subjects, or on the contrary, a rsion, amplifying the span of themes related

to entrepreneurship? Second, is there a hierarghy of subjects, in the sense that some of them constitute the
“core” of entrepreneurship? Third, are they co ctewlth other established research areas? Finally, it is
possible to identify papers that are influentia iy hubs in the cluster’s formation? Method: We
developed an original version of the ¢ prial procedure proposed by Shibata et al (2008), which
allows us to understand the diversi i@erent sub-areas of the topic investigated, reducing the need
for specialist supervision. Origdin vance: We developed and applied a method to capture the
formation and evolution of & s in entrepreneurship literature, via direct citation networks,
allowing us to understand t < between the different research sub-areas. Results: The dispersion
is a feature of entrepreneur: % eld research, with a hierarchy between research areas, indicating an

emergent organizatio Xpansion processes. We concluded that research on entrepreneurship
consists of specializatiomf thaf is, by application in niches.
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O EMPREENDEDORISMO E UMA AREA EMERGENTE DE PESQUISA?
UMA RESPOSTA COMPUTACIONAL

RESUMO

Objetivo: O nosso objetivo ¢ responder a quatro questdes: primeira, com o numero crescente de
publicagdes sobre empreendedorismo, existe uma concentragdo em temas especificos ou, pelofgontrario,

estao estes temas ligados a outras areas de investigacao estabelecidas? Finalmente, ¢ po demfiticar
trabalhos que sejam influentes, atuando como nucleos na formagao do clusters? Método:
desenvolvimento de uma versao original do procedimento computacional prop
(2008), o que nos permite compreender a diversidade das diferentes subareas do vestigado, e ainda
reduzindo a necessidade de supervisdo por especialista no campo de pesqui . Originalidade
e relevancia: Desenvolvemos e aplicamos um método para captar a fo olugdo das areas de
investigacdo em empreendedorismo, através de redes de citagdo direta@p@mmitindo-nos compreender a

(uia entre areas de pesquisa,

o que significa uma organizacdo emergente nos processos de e oncluimos que a pesquisa sobre

empreendedorismo ¢ formada por especializagdo, ou sej

Palavras-chave: Empreendedorismo, Rede de Cita¢ a de Pesquisa, Area Emergente.

1. INTRODUCTION

The term entrepreneur first appeared in eg o
Cantillon in the Essay study on the nat,
entrepreneur is an expert in taking ris

ﬁerature in 1755. It was introduced by Richard
merce in general, where the author accentuates the
Link 1989). Through adding the distinction between

risk (measurable) and uncertau%y le), Knight (1921) highlights that in environments of high
uncertainty, there is more d epreneurs. On the other hand, the Schumpeterian entrepreneur
can make crucial decisions to ey esources and explore new ideas (Schumpeter, 1982). The definition

of entrepreneur has evolved g years (Marshall (1919), Von Hayek (1937), Kirzner (1973), Baumol

(1990). However, rega 0 definition, function, and role, entrepreneurship requires a personality
with traits of 1mag1na@uition, alertness, ambition, need for achievement, and a positive attitude

) n, 2014). Studying entrepreneurship contributes to the understanding of how
yns, why and how they create and grow organizations, and what the intended and
aCes of these actions are at both the micro and macroeconomic levels (Minniti &

The literatuie on entrepreneurship has increased over the years (Chen, 2015; Lu et al, 2020), particularly
usenitz, Plummer, Klotz, Shahzad, & Rhoads, 2014), resulting in a growing number of
public s that use bibliometric analyses to characterize the literature on entrepreneurship. One of the
bibliometric applications is the identification of lines of research and, more recently, the identification of
lines of inquiry (Rotolo, Hicks, & Martin, 2015).

This work follows recent literature, combining the bibliometric approach with new developments in
scientometrics. The contribution of the paper is to use a sequential methodology that allows observing the
dynamics of group formation and understanding, amidst the massive diversity of themes in
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entrepreneurship investigation, what are the predominant areas, those that are becoming laggard behind,
and if it exists, the emergent ones.

Four research questions appear to be relevant:

1. With the increasing number of publications, is there a concentration in specific subjects, or on
the contrary, a dispersion, amplifying the span of themes related to entrepreneurship?

2. Is there a hierarchy of subjects, in the sense that some of them constitute the “core” of
entrepreneurship?

3. Are they connected with other established research areas?

4. Is it possible to identify papers that are influential, acting as hubs in the cluster’s

Shane & Venkataraman (2000), Gartner (2001), Cornelius, Landstrém, & Persson childt, Zahra,

and Sillanpdi (2006), Gartner, Davidson, and Zahra (2006), Grégoire, No, Béchard (2006),

Landstrém, Harirchi, and Astrém (2012), Busenitz et al (2014), Meyer et al {2014 and Chen (2015). The

method is the development of an original version of the computation e proposed by Shibata,
tnc

Following different methodological paths, the present study is delving into the disemssi aised by:

Kajikawa, Takeda, and Matsushima (2008), which allows us to unders versity of the different
sub-areas of the topic investigated, reducing the need for speciali@

This paper is organized into four sections beyond this introdust
analysis of the bibliometric studies on entrepreneurship. Idag
of the methodology, including the procedures to geng @
The results section allows the presentation of cluste
conclusion of the paper points to the definite possibility t3
them according to their dynamism.

following section provides an
1on brings a synthetic explanation
3, bank and the direct citation network.
tent, followed by a discussion session. The
preanize entrepreneurship in areas and classify

2. LITERATURE REVIEW

The literature on entrepreneurshipyu e@bhomemc approach to treat a wide range of subjects: a) a
regional point of view (Vita, I\Q 12014), particularly regarding China (Fang & Wang 2009;
Zhai, Su, & Ye 2014; Su, ZF rom 2015; Xia, Shumin, & Yifeng 2016; Wu & Wu 2017); b)
the role of schools in entreprg ucatlon (Xia, Shumin, & Yifeng 2016); c) the relationship between
hmitz et al, 2016; Wu & Wu 2017; Mascarenhas, Marques, Galvao,
& Santos, 2017); d) t entrepreneurship (Kraus, Filser, O’Dwyer, & Shaw, 2013; Ferreira,
Fernandes, Peris-Ortiz}
Have & Rubalcg e) ethnic entrepreneurship (Ganzaroli, Orsi, & Noni 2013); f) female
entrepreneurshi Mari, & Poggesi 2014; Ferreira et al 2017); g) rural entrepreneurship (Pato &
Teixeira 20 ;4 entrepreneurial orientation (Arias, Restrepo, & Restrepo 2016; Restrepo, Arias, &
rtens, Lacerda, Belfort, & de Freitas, 2016).

Thel bibliometric approach also establishes the link between entrepreneurship and companies from the
i f small businesses and entrepreneurship (Volery & Mazzarol, 2015). The study of the link
also includes works on global firms (Garcia-Lillo, Claver-Cortés, Marco-Lajara, & Ubeda-Garcia, 2016),
family firms (Lopez-Fernandez, Serrano-Bedia, & Pérez-Pérez 2015), venture capital (Cornelius &
Persson 2006), and spillover (Ghio, Guerini, Lehmann, & Rossi-Lamastra, 2014). It is worth mentioning
the studies on technological entrepreneurship (Ferreira et al 2016; Ratinho, Harms, & Walsh 2015),
international entrepreneurship (Kraus 2011; Ratinho, Harms, & Walsh 2015; Ferreira, Fernandes, Peres-
Ortiz, & Alves, 2017; Servantie, Cabrol, Guieu, & Boissin, 2016), and the relationship between the
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literature on technological innovation and entrepreneurship (Schmitz, Urbano, Dandolini, de Souza, &
Guerrero, 2016).

Up to the end of the 1990s, the literature on entrepreneurship was considered diverse, fragmented, and in
development (Shane & Venkataraman, 2000; Gartner, 2001). Trying to put all things together, Cornelius,
Landstrom, & Persson (2006) have built co-citation networks to analyze data from 1982 to 2004. They
concluded that entrepreneurship was not completely established as a research field, showing signs of
development with the definition of the critical areas of study, coming through an enhanced, ipline-
specific, theoretical approach with its professional language.

Schildt, Zahra, and Sillanpda (2006) have employed co-citation analysis to investig ture
between 2000 and 2004, identifying the 25 centermost research streams in entreprenéhr, artner,

Davidson, and Zahra (2006) confirmed Cornelis et al (2006) observation e h of the
entrepreneurship field contains multiple but disconnected themes. Building co-citat efworks based on
individual questionnaires, Gartner, Davidson, and Zahra (2006) confirme el re at the initial
stage of its development was fragmented, making it challenging to categori fields.

Grégoire et al (2006), on the other hand, emphasize the idea that entrep is a field on its way to
maturity, corroborated by Teixeira (2011). According to the latter, wh yzing publications between

2005 and 2010, The entrepreneurship investigations are no lo of a mere sub-discipline of
management or economics. The most prominent authors have fecyplaying an increasing role in helping
om

very few countries, with the hegemony
012) highlight a strong relationship

2

of United States academia. Landstrom, Harirchi,
between entrepreneurship and established scientific a such as management studies and economics.
Over time, the number of influential ‘insider’ works“has increased, and the research clusters in
entrepreneurship have moved closer to each other. Entrepreneurship is in the way of creating a knowledge-

C

based of its own, with distinct research speci an(b% set of core areas of knowledge.

Seeking to identify the evolution and tendenc repreneurship is the common point in all of the works
of Busenitz et al (2014), Meyer et al ( ,and Chen (2015). Studies carried out by Meyer et al (2014)
and Chen (2015) collected datagfropg th 1 Science Citation Index — Web of Science, aiming to find

lines of research in entrepren
main groups and 16 sub-grouyjps

, sented by groups and sub-groups. Meyer et al (2014) found five
en (2015) found four main groups and 12 sub-groups.

The methods used in th at analyzed the field of entrepreneurship were dependent on the
interference of a specis the Tield analyzed. In the next section, the methodological procedures used
in the present study are ed, employing a method that does not require the intervention of a specialist

in the field of st

Sakata, Matsushima (2011).

The methodological procedure started with data collection. For studies focusing on scientific cooperation
or the evolution of some specific research field, the source was academic journals. Patents were a good
source of information for studies in technology. For detecting emergent areas in social applied science,
data collection came from the Social Sciences Citation Index compiled by the Institute for Scientific
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Information (ISI) of Clarivate Analytics, with a citation database covering millions of academic journals
and providing bibliographic database services.

Networks are the main instrument for detecting emergent sectors, once it allows a discussion on
individuals, the relative position of each individual within it, and the whole network's characteristics.
Citation networks are directional, favoring the identification of trajectories (Rotolo et al,"2015). A
significant advantage of Network analysis is the possibility of visualizing the results, providi llent
help to the discussion. The paper provides the citation network's visualization (giant compo ai,

Date, Wieland,& Marcotte, 2004) to inspect its characteristics and its evolution in tim f the
most significant paper's methodological contributions).

Each article is a node of the network, and the citation of one article by another ge @1 arc (or link).
Isolated papers — retrieved by the database collection procedure but not citg@ bytan document —
are eliminated from the sample (Henrique, Sobreiro, & Kimura, 2018). Theddea Wto capture the
influential papers and the rise of new subjects at a specific moment. On aStce Of the importance of

an article is the Centrality index (Cg): 0
Ca(€) = Tawr 22 (1)0

betWicen the vertices s and t, o, (e), passing

Community detection is the cornerstone of the

characterize research fields and detect emerg % as. The main feature of the approach is the possibility
to generate dynamic clusters and a time g? ) of clusters, representing the evolution of possible research
areas. Another advantage is thgp ibility of going inside each cluster (again, if it has a credible label,

like “university and entrepreg ur& by repeating the community detection procedure.

ivides the networks into groups with the similarity measurements
Jividuals (articles). Newman and Girvan (2004) proposed a metric to
stwork, called modularity1:

Q=Xiei—af) (2

of all edges in the network that link vertices in community i to community j, such
(or column) is a; = Y;e;;. The starting point to calculate the modularity of the

At each period (getting started in a year t), the algorithm allows identifying the clusters and, consequently,
their attributes: number of papers, the average age of the papers, and the distribution of each paper's
indegree (number of citations received). At the year t+1 the program implemented in R, repeats the same

" Traag et al (2019) discuss the evolution of community detection methods: from Louvain to Leiden, one of the most relevant
discussions in the social network analysis nowadays.
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routines with one important difference: the addition of new publications launched in t+1. The
methodology also allows the knowing contribution of new papers, generating a temporal sequence that
can be viewed as a network of clusters. The path will reach the clusters at their endpoints, and this step is
crucial to identify the emergent sectors in the network (the year 2014 in this paper).

Computating the degree of relevance of the cluster and each node's participation coefficient in the network
allows the groups' interpretation according to the focus of the research. In other words, the relevance of
each article is determined by how the node is positioned in its group (within-group) and betwectpgroups.
By doing this, it is also possible to identify the most relevant clusters (Guimera & Amaral 20

This approach is based on the idea that nodes with the same role should have similar top
properties. Let z; be the degree of importance of the cluster i calculated as:

Ki_I(;i
4= O <2:’

where K; is the number of edges of the node i to other nodes in its clustciss
all vertices in s;, and oy is the standard diversion of K in s;. The degr @
l
p 1§%also high. The participation

is the average of K over
evance of a node in the

group, z;, is high if the number of edges of the node (vertex) in thgfgro

coefficient P; between groups shows the degree to which the edge lode i are distributed among
different clusters. This coefficient is computed by:
Pi=1-% 4)

where K is the number of edges of the verteX®§to other vertices in its group s, N, is the number of groups,

and k; is the total degree of the vertex i, tha ndber of edges that the node i. If the “participation
coefficient,” P; is close to one, which means dges are uniformly distributed among all the groups.
On the other side, If P; is close to zero, e edges are within its own group.

Each node has a paper with sentgnce§,w alysis is the cornerstone to identify emergent areas or areas

with a higher level of the c%oh e. The extraction of characteristic terms of each group by
linguistic filtration, using t die§}, abstracts and applying Natural Language Processing - NLP. The
metric C-value of the Natur:
terms characteristic.

The approach co ngtlistic and statistical information. The C-value method (Frantzi, Ananiadou,
& Mima, 2000) possible to identify the candidate terms and their respective weights. Jones (1972)
and Wu et a 8),cxplain the calculus of these weights in tf-idf metric. Finally, to see if a group is in
expansion g
cit cles

Figures 1 and 2 present a synthesis of the methodological steps. Although the methodologies come from
diffe earch fields, they serve the unique goal of achieving a better characterization of the subject
(entrepreneurship) and identifying its emergent areas.
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4. RESULTS

Following the methodological steps from the last session, using the term “entrep*” in a search on the Web
of Science - WoS database resulted in 29,241 publications in the data bank (Schildt, Zahra, & Sillanpaa,
2006; Cornelius & Persson, 2006).

2000 predicted values — y,= 72.9exp’ 1044(year=1980) .
raw values o

1800 -

1600

1400+

Publications
o
o
o

800+
600 -
400+
200-
0

1 1 1 " 1 1 1 1 " 1 1 1 1 " 1 1 1 1 T

o (9] =T de] 20} o o =T de] [e0] o 4] = do] (s 0] o 4] =T

(e 0] [s0] o0 c0 [e0] (o3} (o2} (o) (o)) ()] o o o o o — — —

(o] (e} (o3} ()] (s3] 2] [87] (93] ()] [e2] o o o o o o o o

— — -— ™ — - — — - — al [aV] [aN] (a\] (QV | [V [QV] QY]

Years

Source: Research data

Figure 3
Publications in Entrepreneurship — 1%0\

f publication’s growth, estimated at 11% a year, which means that
At the end of the period, in 2014, the number of publications reached
ere is an evident acceleration after 2006. Burnmann and Mutz (2015)
scientific articles between 1980 and 2012 in 3% a year, taking about 24 years
entific publications in general.

Figure 3 shows an exponentig
the number doubles every 6.
approximately 29,000

ult claims for a better understanding of the meaning of the term entrepreneurship.
itation network is expected that in a growth path, specific vertices receive more

the introduction of this paper.

After building the network, the next step was to construct the unique identifying code for each publication
- the last name of the first author, year of publication, the volume of paper, and the first page (Persson,
Danell, & Schneider 2009). Keeping only the network’s giant component resulted those 11,948
publications remained on the net. The majority of documents used are articles (79.8%0) and proceedings
papers (7,1%), which fits the idea of scientific publications.
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The use of algorithms to cluster year by year since 2000 generates a dynamic vision of the groups and
allows the interpretation of the most relevant ones at the end of the path. It is worth pointing out that this
is not a trivial outcome but a result of the influence of some important papers, reflecting a mix of
specialization and knowledge combination (Namatame & Chen, 2016; Silveira, 2019).

in the past2.. The dynamic methodology developed in the paper allows the identification of g
year and the distribution of the average age of the documents. Figure 4 shows the evoluti Sagroups
up to the four more important ones in 2014: gl, g2, g3, and g4. Each ring represents a g its size
corresponds to the number of publications inside the group.

- 1
o ° °
(A °
o
o
R )
2 . g
3 ° ° & o : o °
[&) fo) ° ° 8 o
° Y o @ 0 2
q.) o
g 7- : o 9 ©° ° Ly
o o ° (¢ a
© ° 8 ° e} © @ & o4
0 g ° 8 : o o 5 ' =
< ° 9 3 o O 6 O O g1
5- 5 2 o (g ? .
o ° o ° o °© © © O O
3 -
S - o o ¥ W © KN ©®© © ©o = « o <
o o o o o o o o o o ~— ~— - ~— ~—
S © © © ©& © ©6 © © © ©o o o o o
N 8§ 8 &8 &8 &8 § § § & & & & § «
Years
Figu \
Evaluti per year
Soufce: Research databank
All th ps had on average, around six years in 2014, which indicates that they are made up of

articles that were published, on average, in 2008. The results of Figure 4 confirm the idea of accelerated

2 The content of the groups varies from one year to another, giving the idea of transmission of knowledge. The algorithm
organizes the vertices of the giant component by year, so applying the algorithm of Givan & Newman. It results that only in
the last year (2014), the label is analyzed. The methodology makes it possible to calculate the proportion of the articles in a
given group i in the year t whose destination was group j in the year t + 1.
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growth with some degree of convergence of subjects, which becomes apparent with the inspection of
Figure 5.

In Figure 5, the year of 2008 demonstrates the existence of the four main groups in distinct positions, two
groups with an average age of 7 years, and the other two groups with an average age of 5 ygars. Such
behaviour indicates that none of the four groups represent radical innovation in the litefdture on
entrepreneurship.

Figure 4 shows how each of the four main groups has received contributions from the
After the year of 2013, it is possible to see some regularity in the inputs to one group, once g
of participation of the previous vertices on the next is higher than 60% since 200,

6% of the

vertices of this same group contributes to forming g2 in 2014, not forgetting th ublications in this
very year. On the other hand, gl received 41,5% from the same clust e the cumulative
knowledge. In general, the majority of the groups are the result of a mix o ledge that had been
already accumulated in other different clusters. For instance, g4, the sm@f)e was tributary of a split

of one of the three rings in 2013, which also had contributed to two oth

rs, g3 and g2.

Figure S
Formation of groups
Source: Research databank

3 How explained in the methodological session, direct network citation generates the information to obtain clusters. They are
a result of the characteristics of the vertices inside and outside of the groups. The content of the clusters depends on the
application of NPL procedures.
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The question is to identify if the apparent maturity shown from the year 2012 with a correspondence in
the consolidation of areas in entrepreneurship and in the appearance of some new (emergent) areas.
Considering the groups in 2014, Table 2, Table 3, and Table 4 provide information on three levels: paper
characterization, journals of publication, and the most influential articles.

Starting with the paper’s characterization, Table 1 presents the number of documents of the groups, the
age, in the average of years of publication of the article and its content.

The articles from the gl are related to the theoretical and conceptual perspectives on entrepren
the g2, the studies are related to the subject of migrant and ethnic entrepreneurship, and
approaches. The g3 group contains works about family firms, global firms,
entrepreneurship. Finally, the g4 group includes texts about the corporate university.

er of Average
rticles Year

) 4139 2007.75

Groups Terms

gl Organizational field, entreprencurial self-efficacy, policy entrepreneurship, ¢
opportunity evaluation, social problem, male business owner, opportunity i
institutional area, social mission, female business owner, portfolio entreps@
attitude, risk propensity, collective identity, loan officer, entrepreneurial ide
culture, public entrepreneurship, corporate social responsibility.

1 vate equity, tax 3952 2007.35
nan contract, migrant

hnic economy, ethnic

g2 Migrant entrepreneur, immigrant entrepreneur, urban entrepren

enclave, African American, Korean immigrant, urba
return migrant, VC investor.

g3 International performance, internationaligation process, family involvement, subsidiary 2015 2007.79
initiative, organizational performance, in-global firm, international sale, market
orientation mo, psychic distance, tech &lrce, firm innovativeness, market
turbulence, dynamic capability, franchise ooperative arrangement, entrepreneurial
proclivity, competitive aggressive attonal commitment, innovative culture, non-
family firm.

()

-dole act, contract research, research product, 942 2007.68
entrepreneurship, innovation speed, external agent,
eneurial hospital, trade-secret protection, patent application,
eSearch performance, invention disclosure, concept center,

g4 University-industry rela

Table 1
Number of docume

proper distribution of the papers and small differences in average age, reflecting the
expéansion movement presented in Figure 1. In sum, the clustering procedures based on direct network
jon generated meaningful clusters, showing the specialization of entrepreneurship during the
i eriod.

Figure 6, considering the 2014 clusters as a reference, presents the evolution of the composition of the
groups by year. For instance, it shows that the g4 group is smaller, and the contribution of paper for each
year 1s mildly increasing. The bigger size of gl has demanded a more intense flow of publications, despite
the fact both groups have received a growing contribution of papers since the year 2002. As demonstrated
before, the four groups have practically the same average age of the documents.
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Figure 6:
Quantity of publications per year for each group.
Source: Research data bank

The “preferential attachment™ concept encompasses the 1d€a that authors look forward to being recognized
by peers, targeting journals with good impact records. It is'@lso expected a good correspondence between
the subjects presented in Table 1 and the jougnals in Table 2, with a low level of recurrence. Table 2
contains the journals with the most significa um bwf publications for each group and the proportion
of papers for each Journal in brackets and thg documents in the group equal to one. It shows that

Groups Journals
gl Journal of business vengiting (Q08S), Entreprencurship Theory and practice (0.054), Small business economics

(0.032), Internationa % business journal (0.031), Journal of small business management (0.029),
Entrepreneurshipa gg

of management studies (0.017), Journal of business ethics (0.014).

g2 nics (0.088), Journal of business venturing (0.034), Entrepreneurship and regional
egional studies (0.018), Urban studies (0.016), Entrepreneurship Theory and practice
e ¢h policy (0.013), International small business journal (0.012), International Journal of urban and
(0.012), European planning studies (0.011).
g3 ness venturing (0.059), Entrepreneurship Theory and practice (0.04), Journal of small business

Technovation (0.024), International entrepreneurship and management journal (0.021), Strategic management
j al (0.021), International business review (0.02), Small business economics (0.019).

g4 search policy (0.1), Journal of technology transfer (0.069), Technovation (0.069), Higher education (0.027), R

& d management (0.022), European planning studies (0.019), Technology analysis & strategic management

(0.018), International journal of engineering education (0.016), Journal of business venturing (0.016),

Scientometrics (0.016).

Table 2
List of Main Journals per group and its relevance (weight in the group)
Source: Research databank
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Table 3 contains the most cited articles for each group, the number of citations from the Web of Science
(WoS) database, and the number of citations within the network publications*

Group Article Title WoS

gl Shane, 2000, V25, P217 The promise of entrepreneurship as a field of research

Shane, 2000, V11, P448 Prior knowledge and the discovery of entrepreneurial
opportunities

Davidsson, 2003, V18, P301  The role of social and human capital among nascen
entrepreneurs

Busenitz, 1997, V12, P9 Differences between entreprencurs and managers i
organizations

Stevenson, 1990, V11, P17 A paradigm of entrepreneurship - entrepreneury

651 463

Evans, 1989, V97, P808 An estimated model of entreprencurial cl ader liquidity 663 412
constraints

Baumol, 1990, V98, P893 Entrepreneurship - productive,

g2 Evans, 1989, V79, P519 Some empirical aspects of entreprencurshj

e, and destructive 787 398

Blanchflower, 1998, V16, What makes an entrep 526 317
P26
Stuart, 1999, V44, P315 Inter-organizational ements and the performance of 690 250
entrepreneurial venture
g3 Lumpkin, 1996, V21, P135 1235 808
Miller, 1983, V29, P770 755 491
Oviatt, 1994, V25, P45 741 282
Uzzi, 1997, V42, P35 striicture and competition in interfirm networks: The 2353 256
embeddedness
Zahra, 1995, V10, P43 tual influences on the corporate entrepreneurship 341 246
grformance relationship - a longitudinal analysis
g4 University entrepreneurship: a taxonomy of the literature 240 129
Assessing the impact of organizational practices on the 324 121
relative productivity of university technology transfer offices
The norms of entrepreneurial science: cognitive effects of the =~ 249 116
new university-industry linkages
The future of the university and the university of the future 360 108

Critical junctures in the development of university high-tech 190 108
spinout companies

icles per group
Source: Research data bank

* The number of hubs (papers with index zi>2.5, according to Guimera and Amaral (2005) in g1, g2, g3, and, g4 is respectively
29, 23, 13, and 2., reflecting the degree of cohesion of each group. For instance, papers like Shane (2000) are very influential
within the gl but are an essential reference to other clusters too.

access
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Group one (gl) has the highest number of studies with 4,139 and 8.8% of these published in the Journal
of Business Venturing. Scott Shane has the highest number of citations, with Shane and Venkataraman
(Shane & Venkataraman 2000) and Shane (2000).

In the migrant and ethnic entrepreneurship and empirical approaches group, g2, the most frequent Journal
is Small Business Economics, with 8.8% of the 3,952 publications. The author with the highest number
of citations in the g2 group is David Evans, with the following studies: Evans and Leighton (1989) and

Evans and Jovanovic 1989).

(1996).

In the g3 group, family firms, global firms, and corporate entrepreneurship and resource m:
there are 2,915 studies, with 5.9% published in the Journal of Business Venturing. The m
within the g3 group are G.T. Lumpkin and Gregory G. Dess, with the study of Lumpkin

The smallest group - g4 - has 942 publications and analyzes corporate universities. to the other
groups, 10% of the studies on academic entrepreneurship are published inghe search Policy.
The most cited research in the network is Rothaermel, Agung, and Jiang t is worth mentioning
that among the ten most cited studies, three were carried out by Hen owittz (Etzkowitz 1998;
Etzkowitz, Webster, Gebhardt, & Terra, 2000; Etzkowitz 2003).
250 -
200 - Group
g Group g 100 - g3.1
2150 - 1.1 = — g3.2
5 : 5 :
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Figure 7

Evolution of Sub-Groups
Source: Research data bank

https.//doi.org/10.14211/ibjesb.el742
Submitted 2/0ct/2019, Accepted 15/Jul/2021, Available online 31/Dec/2021
Handling Editor: Prof. Eduardo Armando, Ph.D.



https://doi.org/10.14211/ibjesb.e1742

IBJESB - IBEROAMERICAN JOURNAL OF ENTREPRENEURSHIP AND SMALL BUSINESS

Original manuscript. Copyedited and Proofread version. In layout composition process.

The first round of applying the methodology has generated useful insights into the progressive
organization of entrepreneurship as an academic research field. The methodological procedures applied
to the groups gl, g2, g3, and g4 detected 16 subgroups.

Consulting Figure 7 about the evolution of the sub-clusters, it is possible to notice that all groups except
for g4 have a breaking point between sub-groups. In 2006, g13 got separated from the other two subgroups,
which kept growing. The split in g2 has happened earlier, around 2001, and g24 and g25 were falling
behind. Finally, the sub-groups g31 and g32, dealing with innovation and networks, pfactically
skyrocketed from 2004 to 2014.

The content of the subgroups (Table 4) is reached by using the natural language processi df to
the abstracts. The number of articles, hubs of each cluster with values over 2.5 (Guimera ,2005)
and the average age from publication year complement Table 5.

Groups Content of the Group
gl.1 Analyzes the social institutions, including the potential effects of
organizational responsibilities, as well as the attempts of new companies to

manage their liabilities.

Average age
2009.08

gl.2 Studies on the behavior and effect of the entrepreneurial as a risk-taking 14 2006.58
gl.3 Investigates business opportunities and the formalization of 6 2007.60
entrepreneurship as a field of research.
2.1 Studies on the investigation of migration and ethnic aspects. 1234 12 2006.42
g2.2 Papers about small businesses: the emergence and gro fs 1083 7 2008.16
firms.
2.3 Venture capital and groups of angel investors. 852 4 2007.80
g2.4 Investigating entrepreneurship in urban spaces, highli advancements in 441 0 2007.06
entrepreneurship together with urban governance for the Iaeal provision of
services, facilities, and benefits to urban p@pulations.
g2.5 Discussion about finance and entreprene 225 0 2008.30
g3.1 Innovative processes in companies and @ leurial orientation. 1016 6 2007.70
3.2 Organizational networks and their jufly firms’ performance. 853 2 2007.60
3.3 The emergence of global compan r ernational new ventures. 398 5 2008.59
g3.4 Family firms and firm-lgyel ¢ a 192 0 2009.71
3.5 Successful entreprencuri 166 0 2008.01
4.1 Academic entrepreneurShi 237 1 2008.11
g4.2 Technology transfer petween th8”universities and the private sector. 182 1 2008.01
g4.3 Science-based entrep firms, highlighting intellectual property 169 0 2008.40

Table 4
Synthesis of the co

lustérs keeping the hierarchy from gl to g4. There is a structure after the second round
of ¢lusterizatiof. When disaggregating the gl group, which is made up of discussions about perspectives,
the@kies, and concepts of entrepreneurship, three subgroups were detected - gl.1, gl.2, and gl.3.

The subgroup gl.1 is the largest of all of the 16 subgroups with 1633 publications, all of which are based
on institutions and institutional entrepreneurship. This group, the youngest one, has nine hubs and analyses
social institutions, including the potential effects of organizational responsibilities, as well as the attempts
of new companies to manage their liabilities. The subgroup g1.2 refers to the behaviour and impact of the
entrepreneurial as a risk-taking with fourteen hubs, showing the existence of influential papers. On one
hand, we have the mapping of characteristics of entrepreneurship, and on the other, the effects of
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entrepreneurship. Subgroup gl.3 investigates business opportunities and the formalization of
entrepreneurship as a field of research.

The g2 discusses migrant and ethnic entrepreneurship and the correspondent's empirical approaches,
which seem to be a homogenous group. However, after carrying out the second level of desegregation,
five subgroups were detected.

The subgroup g2.1, the oldest one, contains studies that investigate migration and ethnic aspects, with

twelve hubs. The second subgroup, g2.2, with seven hubs, has papers about small businesses. icles
in this group examine, primarily, the emergence and growth cycle of small firms. Subgroup ies
venture capital and groups of angel investors. The relevant issues investigated are the conp€éti een
the capital investor and the new entrepreneurial initiatives and initial public offering (P, bgroup
g2.4, studying entrepreneurship in urban spaces, highlights advancements in entr together
with urban governance for the local provision of services, facilities, and benefj rBan populations.
The last subgroup for the g2 level is g2.5, which studies finance and entre h1 WPHe articles in this
subgroup investigate how the financial system affects the conditions neces ntrepreneurship. The
last three sub-groups have a smaller number of influential papers, show, ructured networks than
the first two.

The publications of groups gl and g2 study aspects aimed at \ 1dual level analysis, while
group g3 contains publications that analyze the corporate leve v rate entrepreneurship.

, ing a hierarchy, regardlng the number
of papers and average age, the first one, g3.1, in ng innovative processes in companies and
entrepreneurial orientation, with six hubs. In subgroup g3, the effect of the organizational networks and
their influences on firms’ performance is investigated. ThHe impact of network structures on venture
performance is related to the internal skills"of the firms, via strategic alliances or other managerial
mechanisms. Subgroup g3.3, with 5 hubs, inye es the emergence of global companies or international
new ventures (INVs). The studies of t onnect international business, entrepreneurship, and
strategic management theory, with a n worldwide growth in entrepreneurial firms, due to the
internationalization of the marketpléc e increasing prominence of entrepreneurial firms in the
global economy.

After disaggregating group g3, five subgroups were ob @

Subgroup g3.4 studies family
a family is considerably i
entrepreneurial experi
affected the firm’s_pe

firm-level entrepreneurial activities, and attitudes that occur when
¢d in an established organization. Subgroup g3.5 studies successful
rganization goals, strategic leaders, governance, and other factors that

ce are investigated. The last two sub-groups have no hubs and can be
and marginal subjects.

actiye role df universities in society's knowledge, these studies presume a role in technological innovation
ond the boundaries of the classroom. Subgroup g4.2 studies the technology transfer between
the universities and the private sector. Among the topics investigated are university technology transfer
offices (TTOs) and the spin-offs of public research institutions (PRIs). Subgroup g4.3 examines science-
based entrepreneurial firms, highlighting intellectual property relations, the determinant factors of
spillovers, and other terms related to this area of research.
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5. DISCUSSION

The extensive data analysis allowed us to understand that research on entrepreneurship is divided and
much of the time, disconnected, since from the 29,241 publications found, just 11,948 had connections
with the core of the literature on entrepreneurship. This procedure was carried out only to maintain the
giant component of the network, as described in the methodology.

The review of the literature has pointed to a great diversity of subjects related to entrepreneurship. All the

themes in the works cited in the introduction match the content of the clusters from the giant ¢

processes in entrepreneurship, networks, firm-level global perspective and, family ﬁ and successful
cases in entrepreneurship are the items in g3; d) finally, three subjects that 0segone to another -
academic entrepreneurship and economics, and technology transfer and sciemée-Based firms.

actors determine the
tion process, presented in
s a rank by the number of
ion. However, the second point
gular, organized (with the lower
papers also contributed to g2, a split
g with the individual entrepreneur. The third

In analyzing the formation of research areas from different points of
hierarchy between the four main groups in the giant component: th
Figure 5, and the distribution of the number of papers, in Table
documents, but the average age does not differ at this level of
is more enlightening. A substantial contribution to form g

01

taking the age of documents in 2014 - the n
this point on, the main clusters start to 1.
composition of the groups in 2014

e& rch question: It is possible to conclude that the area has a
p1e8 composing entrepreneurship, as in Cornelius, Landstrom, and
i ion is a feature of the constitution of entrepreneurship as field
lerarchy between clusters, meaning an emergent organization in the

creasing number of documents, reflected in the final

The span of subjects confi
significant number of the di
Persson (2006). At first sig

osition of the leading journals in the clusters g1, g2, and g3, highlighting the
enturing, Entrepreneurship Theory and Practice, Small Business Economics,

aspe e ptesence of thematic journals in clusters g2 and g3., like Regional Studies,
Teghnnovatiofénd Research Policy (see Table 2). The inspection of Table 3 shows the existence of
pers in gl and g3, operating in quite the opposite directions: Shane (2000) and Lumpkin

highlighting a new frontier of networks.
All of the papers in g4 are focused on the university-science-firm relationship.

These results led to positively answering the research questions “b” and “c,” presented in the introduction,
confirming Landstrém, Harirchi, and Astrém (2012) results. But a question remains: would it be possible
to qualify the dispersion of themes better?
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The results from a new round of application of the methodology are essential to confirm the existence of
a structure in entrepreneurship research and the attempt to identify the “core” or at least some fields that
act as reference points to researchers.

The clusters kept an internal hierarchy. The gl had two of the three clusters with more elements and a
significantly higher number of hubs than others. The sub-group g11 is the established segment of the giant
component: the “core” of entrepreneurship, while attracting new publications in renewal. The connection
with other areas of knowledge can be seen in g12, characterized by the highest number of hubs inthe giant
component, pointing to the consolidation of the sub-network, and the appearance of the
attachment.

Beyond the “core”, which deals with generic aspects, there is room for specializatio are two
remarkable sub-groups in g2: one about migration and ethnic aspects, with twelve h d hird place
in several papers and other linking small business and economic growth with se S

Innovation studies have increased in the wake of neo-Schumpeterian econo
captures how entrepreneurship deals with the subject. Its six hubs contribu
with less influence in other areas, which brings the idea of a sub-area dg

istsiand the sub-cluster g3.1
t lidating the segment,
ing®consolidation.

=)

The research areas with the most recent articles at its base were S
family firms and successful entrepreneurial experiences. The 10 rticles of these subgroups were
published on average in 2005 and 2007, respectively. Thus, ge from the other groups, whose

of tha2000s. Some authors highlight family firms
but with overlaps between the two areas
(Debicki, Matherne III, Kellermanns, & Chrisman, 2008; Lopez-Fernandez, Serrano-Bedia, & Pérez-
¢ found in the study carried out by Bettinelli

g3'4 and g3.5 that investigate

(2017).
Similarly to g3, the publications about the un 'ralstry entrepreneurial relationship have a moderate
effect on other clusters and a weak net ure, with few hubs. The most important articles in this
area are more recent than the migj i@ne leading documents in the other subgroups. However,
university entrepreneurship wa®t st of research created in the area of study that stood out from
all of the literature on entrep 1

6. CONCLUSION

This text used unsup
to analyze scienti
on entreprene

d gomputational methods, which do not require an expert in the researched area,

restilts poifif to a hierarchy between clusters, meaning an emergent organization in the expansion
ght groups have one or no articles as a hub, showing little influence on the other groups, and
groups have nine or more articles as a hub, which influence several groups. We concluded that
research on entrepreneurship consists of specialization, that is, by application in niches.

Entrepreneur as a risk-taker and his influence of the social structure on the process of entrepreneurship is
a pivotal content in the entrepreneurship literature. Some research lines present a high degree of
specialization and still influence other research lines in the entrepreneurship literature, such as studies on
migration and ethnic aspects and studies on small businesses. On the other hand, studies on
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entrepreneurship at the firm level, through entrepreneurial orientation, networks of firms, or global
companies, are research lines with less influence on the rest of the literature on entrepreneurship. We
could conclude that the lines bring the idea of a demanding sub-area consolidation. University
entrepreneurship was the last line of research created in the area of study. It stood out from all of the
literature on entrepreneurship, and the publications have a moderate effect in other clusters and a weak
network structure, with few hubs.
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