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Abstract. 1. Institutional collaboration promotes development and technical
advances in science. A social network analysis is often used to assess the evolu-
tionary dynamics of institutional collaboration in many fields. However, there
has been no social network analysis of the insect taxonomy field based on bib-
liometric data.

2. To explore the evolutionary pattern of institutional collaboration in this
field, a total of 21 095 articles were collected from the Web of Science between
1997 and 2016. According to author affiliations data, we found increasingly clo-
ser collaboration has occurred in this network over time. Due to economic
development, social attention, and policies supporting science and research,
developing countries such as China and Brazil have shown a strong upward ten-
dency towards collaboration since 2001.

3. However, the development of institutional collaboration reveals imbalance
of taxonomic effort and requires careful attention to certain aspects. Several
countries have published numerous research articles, whereas most countries
have published a small number of papers. Most institutions have tended to col-
laborate with institutions from same country, neighbouring countries or conti-
nent. Some institutions in developing countries (e.g. China) have numerous
collaborators, however these institutions only played a modest role in introduc-
ing new collaboration between their collaborators. More work needs be done to
improve intermediary ability and to reduce the influence of geographical dis-
tance.

4. This study offered a vision for understanding the evolutionary dynamics of
institutional collaboration in the insect taxonomy field, and it also suggested
further enhancement of institutional collaboration in some weak aspects.
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Introduction

Insects are the most diverse and richest group of organ-
isms, with about half of all species on Earth (Costello
et al., 2012, 2013). To understand and recognise such a

complex group, insect taxonomy, as a branch of

entomology, has developed to focus on the classification
of insects, particularly involving areas such as the discov-

ery and description of new species. Since 1735, when Carl
Linnaeus’ first edition of the Systema Naturae was pub-
lished, the number of described insects has increased to

827 165 species (Roskov et al., 2017). Recent analyses of
potential global species richness suggest that nearly one-
third of insect species remain to be discovered (Costello

et al., 2012, 2013; Costello, 2015).
During the past several hundred years, insect tax-

onomists have provided a taxonomic information that

helps understanding, conservation and management of
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insect diversity in the natural world. However, taxonomic
effort has not been equal in different countries. Due to
lack of access to library facilities and reliably identified
collections, it has been difficult for many taxonomists

from developing countries to classify unknown species
(Wheeler et al., 2004; Godfray et al., 2007), despite most
biodiversity hotspots being located in developing countries

(Myers et al., 2000; Grenyer et al., 2006). Species richness
in different regions exhibits significant differences, as there
are higher numbers of herbivorous insects in tropical rain-

forests compared to temperate zones (Novotny et al.,
2006). For any country, it is impossible to have the taxo-
nomic expertise covering all taxa, and international coop-

eration is considered an effective way to promote
exploration, discovery, and new species description (Cost-
ello et al., 2013). Recent studies have determined the aver-
age number of authors describing species each year has

increased since the 1960s, indicating that increasing num-
bers of taxonomists have been discovering new species
(Costello et al., 2012, 2013).

However, to date, there has been little systematic
assessment of the extent and patterns of these collabora-
tions in the taxonomy based on sufficient bibliometric

data. Co-authorship is considered the most formal indica-
tor of academic collaboration in scientific research
(Acedo et al., 2006), providing a window into the pat-
terns of collaboration within the academic community

(Newman, 2004). There are 47000 professional tax-
onomists working on taxonomic research in the world
(Costello et al., 2013, 2014). Meanwhile, numerous ama-

teurs describe many species (Brûl�e & Touroult, 2014); for
example, nearly half of all new species of European ani-
mals have been described by amateurs (Fontaine et al.,

2012; Costello et al., 2013). Recent literature has indi-
cated that institutional collaboration plays a very impor-
tant role in academic research, providing additional

access to resources for individual researchers (Jones et al.,
2008; Hottenrott & Lawson, 2017). Multi-institutional
collaborations have become the fastest growing type of
authorship structure, and these contribute to publishing

broader-impact research (Jones et al., 2008). Author’s
institutional affiliations are a practical way to evaluate
academic collaboration.

Social network analysis of institutional collaboration has
been applied to many fields, such as strategic management
research (Koseoglu, 2016), tourism and hospitality research

(Ye et al., 2012), online services of scientific profiles (Ortega
& Aguillo, 2013) and reproductive biology (Gonz�alez-
Alcaide et al., 2008). In the insect taxonomy field, few stud-
ies have focused on the evolution of the network of institu-

tional collaboration to identify the dynamics of
institutional collaboration on a wide scale via social net-
work analysis (SNA). Therefore, we have evaluated the

evolution of institutional collaboration in insect taxonomy
research worldwide. Based on abundant literature, we iden-
tified the critical and main institutions in the network and

explored the evolutionary model of the network of institu-
tional collaboration over time. Finally, we evaluated the

drivers of institutional collaboration in insect taxonomy
research.

Methods

Data collection and extraction

To determine the characteristics of the evolving institu-
tional collaboration in the insect taxonomy field for the

past 20 years between 1997 and 2016, we collected data
from the Web of Science Core Collection. The data were
searched using the search string ‘(new-speci* OR new-

tax*) and (Archaeognatha OR Blattodea OR Coleoptera
OR Dermaptera OR Diptera OR Embioptera OR Ephe-
meroptera OR Grylloblattodea OR Hemiptera OR Hyme-
noptera OR Isoptera OR Lepidoptera OR Mantodea OR

Mantophasmatodea OR Mecoptera OR Megaloptera OR
Neuroptera OR Odonata OR Orthoptera OR Phasmida
OR Phthiraptera OR Plecoptera OR Psocodea OR

Raphidioptera OR Siphonaptera OR Strepsiptera OR
Thysanoptera OR Trichoptera OR Zoraptera OR Zygen-
toma)’. In the search, the names of insect orders followed

the taxonomic tree used by Catalogue of Life (Roskov
et al., 2017). The complete records including titles, author
information (author full names and research addresses),
publication years, document types, accession numbers and

others were downloaded. The records including valid
author information were extracted.
We stipulated a rule that each author in an article rep-

resented only one institution. In other words, if an author
was affiliated with multiple institutions, the first institu-
tion that appeared was identified as his/her affiliated insti-

tution (Koseoglu, 2016). Meanwhile, the same institutions
represented by different names were found by sight. Con-
sequently, a total of 5594 institutions, which published

21095 papers of insect taxonomy in the past 20 years,
were identified.

Network evolution analysis

The whole time period was split into four equal and

consecutive 5-year sub-periods (1997–2001, 2002–2006,
2007–2011, and 2012–2016). Descriptive analyses were
done to assess network evolution using article numbers,

institution numbers, institution appearances and the pro-
portion of single/multi- institutions. Five indicators (den-
sity, clustering coefficient, mean distance, connectedness
and fragmentation) were calculated to compare institu-

tional collaboration networks each period using the pack-
age ‘igraph’ (Csardi & Nepusz, 2006). Furthermore, the
data collected in our study were imported into Sci2 Tool

(Science of Science Tool v1.2 beta, https://sci2.cns.iu.edu.)
(Sci2 Team, 2009), and node values (the paper numbers
of institutions) and edge values (the numbers of collabora-

tion between two institutions) were obtained using
extracting co-author network function. Considering the
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time-consuming calculation of massive data and the diffi-
culty visualising the whole network, the data for a node
value >5 and edge value >1 were selected to create circular
visualisations of networks for each period.

Collaboration trend analysis

A heatmap of institutional collaboration was built to
explore the collaborative preference using edge values

among influential institutions (node value > 99). Min–
Max normalisation was performed to scale the values by
row, and a dendrogram of influential institutions was con-

structed based on hierarchical cluster analysis, using the
package ‘lattice’ (Sarkar, 2008) and ‘pheatmap’ (Kolde,
2012). In the visualisation tool Gephi (Gephi v0.9.1,
http://gephi.org.) (Bastian et al., 2009), a network of the

largest institutional collaboration component was estab-
lished (4634 members) to analyse a cooperative relation-
ship on a country’s level. The node and edge values of

countries were calculated based on the country informa-
tion of institutions; then, a collaboration network (node
value > 4) on the world map was constructed with the

packages ‘RgoogleMaps’ (Loecher, 2014) and ‘geosphere’
(Hijmans et al., 2012). Finally, the degree of centrality
and betweenness centrality were determined to identify
the institutions playing crucial roles in network using the

package ‘reshape2’ (Wickham, 2007). All of the packages
were utilised in the R language environment (R Core
Team, 2017).

Results

Network evolution in the insect taxonomy field

There were 1628 articles and 769 institutions during the
first period (1997–2001) in Table 1. Furthermore, the
number of articles and institutions exhibited significant
increases in subsequent periods, and the final articles and

institutions were 9673 and 3564 respectively, during the
last period. The percentage of single institutions (repre-
senting authors from the same institution) obviously

declined, from 0.796 (first period) to 0.457 (last period),
whereas the percentage of collaboration among multiple
institutions sharply increased. Fig. 1 shows the rate of
change for different kinds of institutional collaboration

each year. The proportion of co-institutions collaborating
within one country increased leading up to 2006, then
held relatively stable. The rate of institutional collabora-

tion between two countries significantly increased over
time. For co-institutions of three or more countries, a
slight increase was identified during the past twenty years.

Five indicators were used to assess the co-institutional
networks during each period. As a first indicator, density
reflected the intensive degree of connection for each node

(Scott, 1988; Fischbach et al., 2011); in other words, den-
sity represented the proportion of exiting links to the
maximum possible number of distinct links in a network
(Abbasi et al., 2011). In our study, the density values were

very low (0.002 to 0.001 in each period), and the density
value for all periods was 0.001. The phenomenon of a
low-density value existed widely for large co-authorship

networks (Fischbach et al., 2011; Koseoglu, 2016). The
second indicator was a clustering coefficient, representing
the probability that any two collaborators of an institute

were willing to collaborate with each other (Barab�asi
et al., 2002; Abbasi et al., 2011). The coefficient was 0.266
during the first period, which decreased in subsequent
periods to a low value for the overall periods (0.078). The

decline in clustering coefficients over time indicated that it
was not common for institutions to broker new collabora-
tions. The third indicator is the mean distance. The dis-

tance was 4.925, 4.525, 4.215, and 4.090 for each period
respectively, and was 3.907 over the whole period. With
the growth of the network size, the average distance

among nodes decreased to approximately 4, indicating
that only about four steps were necessary to reach
another for one randomly chosen institution. The fourth

and fifth indicators were connectedness and fragmenta-
tion, defined as the stability of network construction.
Connectedness/fragmentation was 0.102/0.898 in the first
period. In addition, in the next three periods, connected-

ness rose from 0.489 to 0.658, whereas fragmentation
declined from 0.511 to 0.342. Similarly, high connected-
ness (0.645) and low fragmentation (0.355) existed in the

Table 1. Descriptive analyses of co-institutions in the insect taxonomy field for each period.

Period 1997–2001 2002–2006 2007–2011 2012–2016 1997–2016

Articles 1628 3325 6469 9673 21 095

Institutions 769 1457 2387 3564 5594

Institution appearances 2059 5310 10 614 17 274 35 257

Single-institution 0.796 0.569 0.528 0.457 0.523

Muti-institutions 0.204 0.431 0.472 0.543 0.477

Density 0.002 0.002 0.001 0.001 0.001

Clustering coefficient 0.266 0.131 0.110 0.101 0.078

Mean distance 4.925 4.525 4.215 4.090 3.907

Connectedness 0.102 0.489 0.571 0.658 0.645

Fragmentation 0.898 0.511 0.429 0.342 0.355
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overall period. This suggested that the institutional collab-
oration network was becoming increasingly stable, partic-
ularly since 2001.

Visual circular networks are shown for each period in
Fig. 2. In each period, the United States Department of
Agriculture’s Agricultural Research Service (USDA ARS)

Fig. 1. The dynamics of different kinds of institutional collaboration by year.

Fig. 2. Circular visualisation of institutional collaboration networks by period. The nodes represent institutions, whereas the lines between

nodes represent their collaborative relationships. The institutions with more article numbers have larger sized nodes. Thick and dark

coloured lines indicate stronger collaboration. The ten largest institutions are highlighted with their names. The node values >5 and edge

values >1 are shown.
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and the Russian Academy of Sciences (Russian Acad Sci)
published a large number of articles. In the list of top 10
institutions, there were five institutions from the USA,
one from Mexico and four from Europe during the first

period (1997–2001). A big change occurred in the second
period (2002–2006), with an increase in institutional col-
laboration. Half of the institutions on the list were

replaced by institutions from China and Brazil, and the
Chinese Academy of Science (Chinese Acad Sci) published
the most papers. During the third period (2007–2011),
institutions from China and Brazil occupied seven posi-
tions in the top 10 list. Kansas University (USA) and the
Polish Academy of Sciences (Poland) were excluded from

the list. The top 10 list of the last period (2012–2016) was
similar as that of the third period, but Nankai University
(China) displaced Northwest A&F University (China).

The tendency for Institutional Collaboration

A heatmap based on the data for 45 institutions (node
value > 99) is shown in Fig. 3a. According to the different
rankings of publication numbers, an institution was con-

sidered to be relatively high or low influential. Most of
the dark grey grids distributed in the upper-left corner of
the figure, indicating that institutions with higher influ-
ence (publishing larger paper numbers) tend to cooperate

with other higher influential institutions, and collabora-
tion was less likely to occur among institutions with less
influence. A dendrogram was constructed to further anal-

yse the preferences of institutional collaboration (Fig. 3b).
Based on a hierarchical cluster analysis, 45 institutions
were clustered into five groups (after trying to divide 1–10
groups, five groups were thought to be the most meaning-
ful for showing the preference of institutional collabora-
tion). Group A, including institutions mostly from South

America, and nearly all institutions in group B were from
North America, except for one institution from Argentina.
Two institutions from Poland and the Czech Republic
were clustered together (group C). Chinese institutions

were gathered with institutions from France, Hungary,
Turkey, and Poland in group D. In addition, in group E,
most Chinese institutions were clustered into one group.

Our results show that institutions from the same country
or the same continent had similar collaborative prefer-
ences.

A visualisation of the network at a country level was
constructed based on the largest component consisting of
connected institutions (4634) (Fig. 4). In general, institu-
tions were gathered with institutions from the same coun-

try. Compared to China and the USA, Brazil had a more
centralised distribution in the network. According to the
country information for each institution, the countries

(node value > 4) were selected to build a collaborative
network on a world map (Fig. 5). The USA had the high-
est node value (4647), followed by China (3748) and Bra-

zil (2345). The values for European countries were not
high (<1200), whereas the values for African countries

were lower (<300). Considering the European Union (EU-
28) as an entirety, EU-28 had the highest value (6287).
The links in the map represent collaboration among dif-
ferent countries. The USA had more collaborations with

China, Brazil, and Canada, whereas China collaborated
more frequently with Russia, the USA, and Japan. In
Oceania, Australia collaborated more closely with the

USA (approximately 100 times). There were few institu-
tions distributed in Africa, and these institutions seldom
collaborated with each other. The most international col-

laborations were found between South Africa and the
USA (36 times).
Degree centrality and betweenness centrality were used

to provide available information about the rankings of
the top institutions in the network (Table 2). The degree
of centrality represented the number of links in a node,
which indicated the number of collaborative institutions

(Estrada & Bodin, 2008; Abbasi et al., 2011). USDA ARS
(USA) had the highest degree of collaboration, followed
by the Russian Acad Sci (Russia) and the Chinese Acad

Sci (China). There were four institutions from the US and
four from China in the list. Betweenness centrality was
defined as an institution’s capacity to connect with other

institutions within the network (Acedo et al., 2006). This
measure showed which nodes (institutions) acted as
‘bridges’ between other nodes in a network, and a high
betweenness value could indicate that the ‘bridge’ institu-

tions played important roles to foster collaboration. In
the overall period, the top three institutions with the high-
est betweenness values were Nat Hist Museum (England),

USDA ARS (USA) and the Univ Kansas (USA). Fur-
thermore, the betweenness values of these three institu-
tions were much higher than others. No institutions from

China or Russia appeared in the betweenness list. Mean-
while, some institutions from Spain, the Czech Republic,
Poland, and Colombia were not included in the degree

list, but emerged in the betweenness list.

Discussion

As in Fig. 1, the collaboration among multiple institutions
has been a common phenomenon for most researchers. A

remarkable decreasing tendency occurred in the propor-
tion of articles that single institutions produced indepen-
dently. Relying on collaboration among multiple

institutions, insect researchers desire to obtain more
resources, such as sufficient specimens, accurate species
identification and robust analytical methods for species
delimitation. Intraspecific and geographical variation is

widespread in many insect groups (Ben-Dov & Hodgson,
1997; Aspetsberger et al., 2003; Dujardin & Le Pont,
2004). This requirement of obtaining more specimens

encourages insect researchers to seek collaborators in
other regions to decrease the spatial distance and gain
more specimens. Meanwhile, increasingly more identifica-

tion demands have arisen in ecology, evolution, molecular
phylogeny, and conservation and contribute to close ties
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Fig. 3. (a) The heatmap of institutional collaboration among 45 influential institutions with paper number higher than 99. The frequency

of institutional collaboration is shown in different shades of grey. (b) A dendrogram of cluster analysis based on the heatmap. The grids

with dark grey represent more robust collaborative relationships.
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among insect researchers and other field researchers. In

addition, new identification techniques for species delimi-
tation based on molecular data, such as DNA Barcoding
(Hebert et al., 2003, 2004), General Mixed Yule

Coalescent (Pons et al., 2006), Poisson Tree Process

(Zhang et al., 2013) and Automatic Barcode Gap Discov-
ery (Puillandre et al., 2012) also impel more researchers to
participate in insect taxonomy initiatives and to cooperate

Fig. 4. The institutional network of the largest component visualised at a country level. Nodes with different colours represent institutions

from different countries. [Colour figure can be viewed at wileyonlinelibrary.com]

Fig. 5. A national collaboration map in the insect taxonomy field. The circles represent corresponding countries (node value > 4) on the

map, and the sizes of the circles illustrate the number of publications. The thick and dark coloured lines indicate stronger collaborative

relationships. [Colour figure can be viewed at wileyonlinelibrary.com]
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with researchers from different institutions. In fact, a simi-

lar upward tendency of collaboration is also observed
among other research fields, indicating that increasingly
closer collaboration over time has occurred in various

fields (Larivi�ere et al., 2006; Schneider et al., 2014; Koseo-
glu, 2016).
Policies of government agencies and/or institutions

might become more influential in motivating researchers

to increase mutual cooperation and science production. It
is clear that large funding expenditures have accelerated
research in China (Zhou & Leydesdorff, 2006). Research

funding from the Chinese government has increased con-
tinuously from 0.6% of GDP in 1996 to 1.5% of GDP by
2007 (Fu et al., 2011). China still occupies four places in

the top 10 institutions of insect publications from 2002 to
2016 (Fig. 2). Our results are consistent with China being
the second largest scientific producer since 2006 (Leydes-

dorff & Wagner, 2009). Brazil, another developing coun-
try, has followed a similar process during the past twenty
years. The institutions from Brazil are not included in the
list of the top 10 collaborative institutions during the first

period (Fig. 2). As one of the world’s prime megadiverse
countries (Lewinsohn et al., 2005), Brazil has high diver-
sity of insects, providing rich resources to discover new

species for insect taxonomists. Barreto (2006) reported
that Brazil increased scientific production considerably
since 2005 due to economic development, social attention,

and policies supporting science and research (Schneider
et al., 2014). In the subsequent periods (2007–2016), there
were still three of Brazil’s institutions in the top 10
(Fig. 2). Previous studies also showed the increase in spe-

cies descriptions from Asia and South America may result
from the increasing number of researchers describing new
species, which is likely due to the growth of new scientific

positions in Asia and South America in recent past years
(Costello et al., 2012, 2013, 2015). Developing countries

have maintained a good upward trend in the insect taxon-

omy field, but some developed countries are still ahead in
certain areas. The United States demonstrates the most
extensive collaboration with other countries (Fig. 5),

although the percentage of publications each year is
decreasing relative to the percentage increases from China
and Brazil (Fig. 6). Meanwhile, the USA also has a
remarkable advantage in highly cited papers and citation/

publication ratios (Leydesdorff & Wagner, 2009).
Geographical proximity plays a significant role in scien-

tific collaboration (Katz, 1994). Some institutions from

the same country or continent are clustered together
(Fig. 3b), reflecting that they have a similar composition
of cooperation partners. Geographical factors influence

the selection of cooperating institutions. As Fig. 4 shows,
the collaborative practices of institutions correspond more
closely to institutions from the same country than those

from other countries (Fig. 4). Researchers tend to seek
adjacent collaborators; for example, widespread coopera-
tion occurs in China–Japan, China–Russia, the USA–
Mexico, and the USA–Canada (Fig. 5). Geographical

proximity facilitates frequency of contact and enhances
the likelihood of cooperative relationships (Gray, 1985).
For most insect taxonomists, it is common to select coop-

erators from neighbouring countries because of the similar
insect fauna in neighbouring regions. Examining a type
specimen is an important way to identify a species, espe-

cially to distinguish closely related species. It is easier for
adjacent researchers to have this opportunity because of
low-cost travel, which contributes to more effective face-
to-face interactions. Considering the significant influence

on the insect taxonomy field and similar latitude ranges,
cooperation between China and the USA is not limited
due to geographical distance. However, the cooperation

between China and Brazil is obviously weak compared to
that between the USA and Brazil (Fig. 5). As described in

Table 2. The top 15 influential institutions, as measured by the degree of centrality and betweenness centrality in the insect taxonomy

field.

Rank Institution (abbreviated) Country

Degree

centrality Institution (abbreviated) Country

Betweenness

centrality

1 USDA ARS USA 667 Nat Hist Museum England 108354.2632

2 Russian Acad Sci Russia 638 USDA ARS USA 99704.02471

3 Chinese Acad Sci Peoples R China 614 Univ Kansas USA 87814.37573

4 Nat Hist Museum England 552 Polish Acad Sci Poland 43146.96995

5 China Agr Univ Peoples R China 511 Univ Sao Paulo Brazil 39364.21522

6 Univ Sao Paulo Brazil 463 Calif Dept Food & Agr USA 38691.31505

7 Museum Natl Hist Nat France 284 Univ Barcelona Spain 36553.59131

8 Univ Florida USA 269 Univ Florida USA 34575.20676

9 Capital Normal Univ Peoples R China 267 Natl Museum Czech Republic 34252.19678

10 Univ Fed Parana Brazil 265 Univ Nacl Colombia Colombia 33704.08289

11 Univ Kansas USA 264 Amer Museum Nat Hist USA 31636.93032

12 South China Agr Univ Peoples R China 261 Texas A&M Univ USA 30453.00833

13 Agr & Agri Food Canada Canada 241 Clemson Univ USA 27924.10732

14 Polish Acad Sci Poland 233 Acad Sci Czech Republic Czech Republic 27804.52337

15 Univ Nacl Autonoma Mexico Mexico 203 Kyushu Univ Japan 27649.78055

The institutions appear in two lists of measured centrality with bold text.
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Gazni et al. (2012), language, culture, politics and some
other elements (including geographical distance) can also

affect collaborative behaviour. For example, Australian
and American taxonomists share the English language
and similar culture, they usually tend to collaborate more

with each other in spite of the geographical distance.
With the growth of network size, connectedness

increased to the highest value in 2012–2016, whereas the
mean distance and fragmentation values in the networks

decreased over time. These indicators demonstrate that
insect taxonomists have noticed a significance of collabo-
ration research, and the institutions in the network have

become increasingly close to each other. However, taxo-
nomic effort is unbalanced in different countries. Several
countries have published numerous research articles,

whereas most countries have published a small number of
papers (Fig. 6). The development of the institutions them-
selves also appears unbalanced. Active and influential

institutions had high scores in both degree and between-
ness values (Ye et al., 2012). Although Chinese institutions
have many collaborators (high degree of centrality), they
do not play a critical role as ‘bridges’ in brokering and

connecting isolated institutions to the main academic com-
munity, exhibiting low betweenness values (Table 2). The
low clustering coefficient values also reflect this character-

istic, where two randomly chosen institutes with a third
common collaborator are less likely to collaborate with
each other. The process of scientists introducing their col-

laborators to one another is a critical factor in the devel-
opment of scientific communities (Abbasi et al., 2011), and
more work needs be done to improve the intermediary
ability of institutions in the insect taxonomy field.

Using publication data and co-institutional relation-
ships, we illustrated an overview of collaborative networks
in the insect taxonomy field. However, our data were col-

lected from the Web of Science Core Collection (WOSCC)
and do not represent the complete world of research on

insect taxonomy; numerous articles are published in other
journals and languages. However, this significant bias was

impossible to eliminate, due to the impracticality of col-
lecting publications throughout the world. In other
research areas, using representative journals or databases

is very common in network analysis (Zhou & Leydesdorff,
2006; Abbasi et al., 2011; Koseoglu, 2016). Moreover, the
main purpose of our study was to explore the evolution-
ary tendency of institutional collaboration networks and

to illuminate possible reasons for collaboration. Increas-
ingly more researchers are trying to publish high-quality
articles. WOSCC, representing the world’s leading schol-

arly literature database of scientific research, provides an
available and convenient platform to research collabora-
tion networks. In conclusion, our study constructed a rel-

atively accurate network of collaborators in insect
taxonomy and illustrated the collaboration tendencies in
this field.
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