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A B S T R A C T

While countless studies on the role of clusters in regional economic developments and business performance have been 
done, some disadvantages and limitations also have been identified. Limitations such as small local markets, limited 
resources, isolation, and over-independence which lead companies to a lock-in state regarding knowledge and innova-
tion can be solved by means of internationalization or foreign market expansion. Therefore, the internationalization of 
clusters still needs more attention. Furthermore, by conducting a bibliometric study based on the keywords from previous 
research, this investigation intends to identify the principal and most influential items, their relationship, and evolution, 
related to this topic. This work listed the top 30 journals based on SCImago Rank (SJR) in the category of Market-
ing, Management, and Internationalization, to select authoritative papers on the topic of internationalization of clusters. 
Based on the title, time of publication (2009 to 2018), and content, 152 articles were selected. Using SciMAT software, 
all 584 keywords used in these articles were first categorized and then examined in terms of the networks between them, 
their h-index, centrality, density, and their evolution over the course of ten years (divided into two five-year periods). The 
results show that in the first five years, keywords such as, Network, Location-distance, and Global, have been at the core 
of this research topic. While in the second five year period, these keywords have yielded their position to new subjects 
such as Social capital, Cluster-type, and Development. Moreover, this research correspondingly confirms that the keyword 
bibliometric analysis produces similar results to a quantitative content analysis. These results therefore open the door to 
updated research questions for further and better development of the topic.
Keywords:  Clustering, bibliometric mapping, internationalization, keyword analysis, SciMAT, SJR.

R E S U M E N

Si bien el impacto de los clústeres en el desarrollo económico de las regiones se ha confirmado en innumerables estudios, 
también se han identificado algunas desventajas y limitaciones. Limitaciones como pequeños mercados locales, recursos 
limitados, aislamiento y sobre independencia que llevan a las empresas a un estado de encierro en cuanto al conocimiento 
y la innovación pueden resolverse mediante la internacionalización o la expansión del mercado exterior. Por tanto, la 
internacionalización de los clústeres todavía necesita más atención. Mediante la realización de un estudio bibliométrico 
sobre las palabras clave de investigaciones previas, esta investigación pretende identificar los elementos principales e 
influyentes, su relación y evolución, respecto a este tema. Este trabajo toma como referente, las 30 principales revistas 
indexadas en SCImago Rank (SJR) en la categoría de Marketing, Gestión e Internacionalización. Analizando el título la 
fecha de publicación (2009 a 2018) y el contenido se seleccionaron 152 artículos sobre la internacionalización del cluster. 
Los resultados muestran que, en los primeros cinco años, palabras clave como “Network, Location-distance, y Global”, 
han sido centrales en la investigación de esta cuestión. Mientras que, en el segundo quinquenio, estos temas centrales de 
investigación han sido relevados por otros como el “Social capital, Cluster-type,” y “Development”. Además, esta inves-
tigación confirma que el análisis bibliométrico de palabras clave permite obtener resultados similares al análisis de con-
tenido cuantitativo. Estos resultados identifican cuestiones a investigar más actualizadas para poder alcanzar un mayor y 
mejor desarrollo en esta línea de investigación.

Palabras clave:  Clustering, mapeo bibliométrico, internacionalización, análisis de palabras clave, SciMAT, SJR.
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1.  INTRODUCTION

Based on the influential Marshall–Arrow–Romer (1980) 
approach in the early 20th century and followed by the theory 
of cluster by Porter (1998), many geographic economists have 
investigated the advantages of firms’ agglomeration for inter-
active learning, innovation, and regional development (Geldes 
et al., 2015). Porter (2000, p. 16) defines clusters as “geographic 
concentrations of interconnected companies, specialized suppli-
ers, service providers, firms in related industries, and associated 
institutions (e.g., universities, standards agencies, trade associa-
tions), in a particular field that compete but also cooperate”. Ac-
cording to this definition, proximity and location received special 
attention in the geographic economy. For instance, Brink (2018) 
confirms that geographical concentration leads to an increase 
in existing capacities of the expert workforce. In addition, the 
presence of these experts, and their official and unofficial com-
munications, can improve the scientific knowledge base of re-
gional entities and organizational effectiveness (Janney & Gove, 
2011). Moreover, suppliers find the market suitable enough to 
present their products, and, various industries and companies 
face fewer problems in providing the necessary raw materials; 
hence, they can benefit from competitive advantages as a result 
(Liao, 2010). As industries and companies grow, their knowledge 
and information flows into clusters; thus, smaller start-ups can 
also enjoy this overflow of knowledge and information (Jia et al., 
2017). In short, successful clusters will acquire credibility and 
popularity, and attract an expert workforce, as well as; suppliers, 
domestic and foreign investors, and customers. All these factors 
improve the regional economy, innovation, and competition 
(Porter, 2000). 

However, from the very beginning, Porter (2000) had com-
mented that foreign market expansion as a solution to the clus-
ters limitations (i.e. lack of raw materials, labour, and limited 
local markets) (Porter, 2000; Watson IV et al., 2018), and tech-
nology advancements has lead clusters to seek supplements for 
their lost geographic proximity advantage (Boschma, 2005). In 
other words, isolation and over-dependence in a cluster may hin-
der interactive learning and innovation, so invested parties must 
keep their flexibility, and relationship with outside of the cluster 
(Boschma, 2005) to avoid a state of inertia and lock-in. For this 
reason, the internationalization of clusters has been considered 
by academics and governments1 most recently (ECCP, 2021), 
and it has been concluded that it still needs more attention. 

Undoubtedly, reviewing literature is important to the dis-
semination of knowledge on a specific issue (Martínez-Fernán-
dez et al., 2012; Muñoz-Leiva et al., 2012). In general, content 
analysis is a qualitative method that is recognized as the most 
valid analytical system for reviewers (Weismayer & Pezenka, 
2017). The results of these qualitative methods are impressive, 
but their implementation also takes a lot of time and work. Most 
recently, researchers, with the help of technology, have taken big 
steps towards “intelligent text mining approaches”, that require 
far less effort and time (Weismayer & Pezenka, 2017, p. 1758). 

1  Internationalization is one of the most important topics for the European 
Cluster Collaboration Platform’s (ECCP’s) research, funds, and projects during 
recent years.

Consequently, bibliometric analysis, among all techniques, has 
received more attention as a qualitative approach, which creates 
realistic viewpoints about the content and structure of a research 
topic (Ding et al., 2001; Weismayer & Pezenka, 2017). Further-
more, thanks to advances in technology, the literature bibliomet-
ric review is not as complicated as before. Nowadays, compu-
tational text analytic programs have facilitated this qualitative 
analytical method (Cobo et al., 2012). 

There are several techniques that are applicable to these an-
alytical programs in a bibliometric review. Muñoz-Leiva et al., 
(2012) mentioned keyword analysis as the most popular tech-
nique for such quantitative investigations. This research used all 
the main keywords proposed by authors in each article to identi-
fy relevant items and their relationship to the core topic of cluster 
internationalization.

Therefore, the aim of this paper is to review the literature on clus-
ter internationalization, in order to obtain a comprehensive frame-
work on this topic, and identify the most used sub-factors, their 
relationship, and evolution, during a specific time period. Based on 
the intended objectives, the following questions were raised: 

1.	 What keywords are most often used in the internationaliza-
tion literature of clusters?

2.	 In terms of density and centrality, how have these keywords 
been used together?

3.	 How has the evolution of using these keywords been over the 
selected 10-year period?

To answer the research questions, we broke down this key-
word bibliometric analysis into several steps. First, this research 
employed SCImago Journal Rank (SJR) to identify the top  30 
scholarly journals in marketing and management. The ranking 
of the selected journals were confirmed by reviewing their JCR 
(Journal Citation Report) impact factor. Then, we used Google’s 
scholarly advanced search to select articles with related keywords 
to cluster internationalization between 1/1/2009 and 1/1/2019. 
Next, we checked the content of articles using the NVIVO pro-
gram and collected 584 keywords proposed by authors in 152 
papers. Finally, we set two 5-year periods to analyse the collected 
data by SciMAT software (Cobo et al., 2012).

As a result, the research has the following sections. In Sec-
tion 2, more comprehensive information is provided on methods 
employed to select relevant data and analysis tools and meth-
ods; Section 3 presents the results and discussion; Section 4 gives 
conclusions; and finally, limitations and implications for future 
research are presented in Section 5.

2. � RESEARCH METHODOLOGY IN BIBLIOMETRIC 
ANALYSIS

Depending on the research objectives, researchers use a varie-
ty of approaches to review articles (Weismayer & Pezenka, 2017). 
According to Üsdiken & Pasadeos (1995), the review method is 
implacable in six approaches, such as, quantity of publications, 
co-citation analysis, comprehensive reviews, methodological in-
vestigations, analysing specific journals, and meta-analysis. Spe-
cifically, bibliometric is used as a qualitative method to “describe 
research patterns and to identify relations between those docu-
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ments” (Weismayer & Pezenka, 2017, p. 1759). As a qualitative 
approach, keyword analysis is one of the most recommended 
methods for bibliometric analysis (Muñoz-Leiva et al., 2012).

Considering the paradox on the topic of clustering and inter-
nationalization, the internationalization of clusters is a challeng-
ing issue. One of the best ways to achieve a complete perception 
is to conduct a detailed review of existing documents through 
bibliometric mapping analysis (Cobo et al., 2011). This method 
analyses the repetition of keywords used, searches the literature, 
integrates the analysis (Fahimnia et al., 2015), and illustrates the 
relationships between the selected documents and/or their con-
tents, in order to determine the type and extent of these relation-
ships, as well as their evolution process (Cobo et al., 2012). Nev-
ertheless, thanks to technological advances, with new software, 
this work is not as difficult as before.

Accordingly, this research used one of the most comprehen-
sive science mapping software tools available, SciMAT. Cobo 

et al. (2012) analysed the strengths and weaknesses of nine bib-
liometric mapping software tools, in order to develop this multi-
functional software that can perform a mapping analysis within 
a longitudinal framework. This software tool also carries out all 
mapping steps including measurement, algorithm design, and 
visualization of the results, in the general science context; thus, 
researchers can perform their studies by using these findings. In 
addition, to organize the input information and use it to perform 
the necessary measurements and analyses, this software tool in-
corporates all the features and instruments embedded in similar 
software and provides a clear understanding of the results (Cobo 
et al., 2012, p.1609). 

Following the software instructions, we conducted an eight-
step methodology to collect and analyse the keywords from se-
lected articles (Figure 1). This comprehensive method has been 
established to identify the top studies, determine the most im-
portant items in this topic, and facilitate future investigation.

 

Data 
retrieval

Pre-
processing

Network 
extraction

Normali
zation Mapping Analysis Interpretation Visualization

Figure 1 
“Workflow of science mapping” 

Source:  Cobo et al. (2012, p. 1610).

2.1.  Data collection and software used (Step 1)

In this research, the data have been collected in several steps. 
In order to identify top journals in the area of marketing and 
international business management we used SCImago Journal 
Rank (SJR). This journal citation ranking is one of the best sourc-
es for a bibliometric database (Cobo et al., 2011), which has been 
receiving more attention in recent (Coimbra et al., 2019; Niñero-
la et al., 2019). First of all, SJR is a free database (Mojgani et al., 
2020), which facilitates resource accessibility. Furthermore, as 
Juliani & Oliveira (2016, p. 1036) mentioned, “SJR takes into ac-
count the prestige of the citing scientific journal and its closeness 
to the cited journal”. In other words, it measures citations based 
on their origins (Mojgani et al., 2020). Thus, 30 top journals were 
selected, and to reconfirm the transparency of collected data, au-
thors also checked the Citation Reports™ (JCR) of each journal. 
Related to our research topic, Internationalization and Cluster 
are two main keywords used for selecting articles. However, to 
improve the search quality, synonyms of these keywords were 
also used to collect the data for this research. The keywords se-
lected for data collection included: Cluster, Firms’ agglomeration, 
Firms’ cooperation, Firms’ proximity, Internationalization, Export, 
and their combinations. Next, according to Martínez-Fernández 
et al. (2012), a 10-year time period is appropriate for a themat-
ic review of the literature. Consequently, 260 published articles 
from 1/2009 to 12/2018 were selected using Google’s advanced 
search at the beginning. Then, these papers were re-analysed in 
N-VIVO as the qualitative analytical software to delete unrelated 
papers. 

As for the final data selection, this paper analysed 152 papers 
(Appendix A), published in the top 30  journals (Figure 2), re-
lating to the internationalization of clusters. Finally, a list of the 
contents of all papers was prepared. This list includes; keywords, 

titles, journal name, and year of publication, using the CVS for-
mat. After this, we imported the data to the software and man-
aged them (edit, de-duplicating, and set the periods) for analysis 
in SciMAT. In comparison to its competitors, SciMAT is one of 
the most complete science mapping software (Cobo et al., 2012).
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Journal of Business Research
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Figure 2 
The top 30 publishing journals contributing to the area of cluster 

internationalization
Source:  The authors themselves.
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2.2.  Intended keyword classification (Step 2)

After selecting the articles and collecting the necessary in-
formation such as; author’s name, year of publication, abstract, 
and the keywords, the next part is to complete the keyword clas-
sification. As mentioned before, the prepared file was imported 
into SciMAT for further corrections, categorizations, and anal-
ysis. The results were revised, and necessary corrections were 
made. Therefore, the duplicate keywords used in the papers 
were omitted in a de-duplicating process to improve the accu-
racy and quality of the results (Cobo et al., 2012). The keywords 
were then categorized into separate classes, called items. This re-
search identified a total of 585 keywords that were categorized 
into 113 items. Table 1 shows an example of de-duplicating and 
keyword classification processes. 

Table 1 
De-duplicating process example

Before de-duplicating After de-duplicating

SOCIAL-NETWORKS

SOCIAL-
NETWORKS

SOCIAL-NETWORKS
SOCIAL-NETWORK-
ANALYSIS

SOCIAL-NETWORK-
ANALYSIS

FACEBOOK FACEBOOK
SOCIAL-NETWORK SOCIAL-NETWORK

Source:  Cobo et al. (2012).

On the left, there is a set of keywords relating to social networks. 
On the right, the keywords are categorized into one class and iden-
tified as Social Networks, the process by which the 48 items are cate-
gorized as main classes. These items are cited in at least two papers. 
The cluster map of de-duplicated keywords is shown in Figure 3.

Figure 3 
The cluster map of de-duplicated keywords

Source:  the authors themselves.

2.3.  SciMAT analysis (Step 3 to 8) 

As mentioned above, to use SciMAT, the configuration must 
be applied in five main steps (Figure  1). These steps contain 
“Time-Slicing Process”, “Building the data set”, “Creating and Nor-
malizing the Networks”, “Determining the Desired Algorithm”, 
and “Performing Necessary Analyses” (Cobo et al., 2012, p. 1616). 
A complementary explanation is available in Table 2.

Table 2 
SciMAT analysis method complementary explanation

Title Explanation

A.	Time-Slicing 
Process

Before starting the intended analyses, the 
time-slicing process should be performed to 
facilitate the longitudinal mapping process 
and help researchers trace the evolutionary 
use of keywords over time.

B.	 Building the data 
set

The data is filtered in three phases. The 
defined time periods must be selected first. 
Then, with regard to the nature of the study, 
one item is selected among the five available 
items (i.e., authors, words, reference, authors-
reference, and source-reference). Finally in 
this stage, the user has to select a number for 
the minimum frequency or threshold of the 
data for each period.

C.	Creating the 
Networks

In this section, users must first select the type 
of matrix regarding the selected unit. Then 
the threshold edge value of the network for 
each time period should be configured. 

D.	Normalizing the 
Networks

Here, one method is required to be set to 
normalize the networks.

E.	 Determining 
the Desired 
Algorithm

In this stage, the type of algorithms and the 
maximum and minimum numbers of items 
per cluster must be specified. 

F.	 Performing 
Necessary 
Analyses

In the final step, the researcher selects the 
type of analyses to receive the final results.

Source:  the authors themselves.

Considering the limited number of published papers each 
year, their annual review was not logical. Hence, in this research, 
we employed the minimum possible periods. Two 5-year periods 
were configured for the longitudinal and thematic analysis to 
prevent the accumulation of confusing, inaccurate, or duplicate 
results, and to add to the scientific value of the study. Therefore, 
it was decided to analyse the relevant papers published from the 
beginning of 2009 to the end of 2013 (the first period) and those 
published from the beginning of 2014 until the end of 2018 (the 
second period). In the next section, we first enter time returns. 
Then, with regard to the conceptual nature of this study, the item 
of Words was selected among other choices. The minimum fre-
quency or threshold of the data was set for each period. In this 
case, even the single keywords that had been repeated in several 
papers were included in the final analysis.
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In order to create and normalize the networks, this work se-
lected the Keyword as the unit of analysis; thus, the co-occurrence 
was set as the desired relation. Next, the minimum threshold 
edge value of the network for each time period was configured 
as 2. Finally, we selected the equivalence index method as the sim-
ilarity measure to normalize the networks.

As mentioned in Table 2, the next stage is determining the 
desired algorithm. This research employed the simple centres 
algorithm to develop the desired maps and relevant clusters. 
Moreover, to better control the outputs and obtain more trans-
parent results, the maximum and minimum number of members 
per cluster was set on 8 and 3, respectively.

In the final step, the following analyses were selected to be 
performed on the designed maps. First, “density and centrality” 
of the networks were measured separately in each time period. 
This analysis can be performed by using the default settings of 
the software. “Centrality” indicates the degree of integration of a 
network with other networks. In other words, it shows the exter-
nal cohesion of the cluster, and can be defined as:

c = 10 * Σe UV 

Where “u” is an item that belongs to the cluster and “v” is an 
item that belongs to other clusters. “Density” indicates the de-
gree of internal strength within a network and can be defined as: 

d = 100 Σe ij
n

Where items “i” and “j” belong to the cluster and “n” represents 
the number of items in the theme (Cobo et al., 2012, p. 1617). Sub-
sequently, the performance of each item was measured by using 
different performance measures. For this purpose, the document 
mapper function was adjusted on the core mapper and h-index was 

selected to calculate their performance. The performance of the 
items will then be described in detail. Finally, the amount of over-
lap between the items in each period was calculated, and the evo-
lutionary use of keywords over time was traced. Temporal analysis 
is what enables scholars to understand and compare the conceptu-
al, social, and intellectual evolution of a subject over different peri-
ods. Finally, to determine the probability distributions, Jacquard’s 
index and inclusion index were used in this section.

3.  RESULTS AND DISCUSSION

3.1.  Initial data statistic

Figure 4 shows the trend in the quantity of selected articles. 
While the collected data is related to the recent decade, the result 
confirms that the number of publications on the topic is growing 
in the second five-year period (2014-2019). The initial statistics 
find that 68 papers which represent approximately 45% of all col-
lected data have been published in the last three years. In addi-
tion, 78% of these articles were published in 10 journals. Table 3 
shows where and when these investigations appear. These results 
highlight the growing importance of internationalization in geo-
graphic economy literature. 
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Figure 4 
The evaluation of published papers from 2013-2019

Source:  the authors themselves.

Table 3 
Top 10 publishing journals based on the number of publications

  JOURNAL NAME JSR Ranking 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 TOTAL

  1 Industrial Marketing Management 1.663 Q1 2 3 1 4 3 2 1 2 7 6 31
  2 Journal of International Business Studies 5.198 Q1 2 2 1 3 4 3 2 2 4 23
  3 Journal of Business Research 1.260 Q1 1 5 4 2 4 3 4 23
  4 Journal of Business Ethics 1.276 Q1 1 3 3 1 2 10
  5 Journal of World Business 1.722 Q1 1 2 4 1 1   9
  6 International Small Business Journal 1.974 Q1 1 1 1 2 1   6
  7 Business Strategy and the Environment 1.881 Q1 1 1 1 2   5
  8 Strategic Management Journal 8.006 Q1 1 1 1 1   4
  9 Journal of Management Studies 3.804 Q1 2 2   4
10 Journal of International Management 1.432 Q1 1 1     1         1   4

Source:  the authors themselves.

3.2.  Keyword analysis

According to the settings that we made in each stage of using 
the software, five types of analysis were applied here. First, the 
performance of each item was measured by its h-index. Then 

in each time period, the most important items in terms of den-
sity, centrality, and performance were individually identified 
and shown on separate diagrams. Next, the evolutionary use of 
items (keywords) over the two periods was traced, and finally, 
the overlap rate of items was determined over the two periods.
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However, the software in the set time scopes recognized a 
total of 29  items that are clustered and distributed. In the first 
5 years, 22 items were presented in the form of 3 clusters. The 
identified clusters were named after their central items. The 
three clusters: Network (8 items), Location and distance (8 items), 

and Global (6 items), were identified in the first period (see Ta-
ble 4). In the second period, 24  items were also identified and 
presented in the form of 3 clusters: Cluster type (8 items), Devel-
opment (8 items), and Social capital (8 items). Table 5 shows all 
mentioned information.

Table 4 
Analytical information related to the first 5 years (2009-2013)

Cluster content, h-index, centrality and density in the first time scope (2009-2013)

Cluster name Items content h-index Centrality C- range Density D-range

Networks Cluster type; Network; Institution 
characteristics; Social capital; Knowledge; 
Marketing; Entrepreneurship; Social 
networks 

22 22.95 1 13.05 0.67

Location and distance Location-and-distance; Innovation; 
Agglomeration; Cooperation; location 
and distance; Management; SMEs; 
Relationships; Resources

14 13.69 0.67 13.41 1

Global Internationalization; Global; 
Development; Strategy and policy; 
Countries of origin; Outsourcing

9 9.97 0.33 10.03 0.33

Source:  the authors themselves.

Table 5 
Analytical information related to the second 5 years (2014-2018)

Cluster content, h-index, centrality and density in the second time scoop (2014-2018)

Cluster name Items content h-index Centrality C- range Density D-range

Cluster type Cluster type; Cooperation; Innovation; 
Relationships; SMEs; Institution 
characteristics; Performance; Climate 
change

16 30.1 0.67 13.28 1

DEVELOPMENT Development; Internationalization; 
Global; Differences; Experience; Supply 
chain; Risk

14 19.14 0.33 11.13 0.67

SOCIAL-CAPITAL Social capital; Network; Marketing; 
Location and distance; Agglomeration; 
Knowledge; Difficulties; Management

11 32.34 1 10.53 0.33

Source:  the authors themselves.

A.  Cluster performance

The performance of each item (de-duplicated keywords) was 
measured based on its h-index. 

In general, the h-index is an indicator to calculate the impact 
factor (Liu & Rousseau, 2008). This research defined the h-in-
dex as the maximum value of the number that the given item 
has used in h (the number of papers) that has each been cited at 
least h time. Accordingly, the software recognized 29 items as the 
most impacted, and repeated the keyword group that is shown in 
appendix A2.

These items, based on their h-index, appear in the form 
of clusters in each time scope. In the first 5 years, the cluster 

with the centrality of Network had the highest h-index (equal 
to 22). The result confirms the importance of these items in 
studies conducted in the first period. The clusters, with the 
centrality of Location and distance (h-index = 14) and Global 
(h-index = 8) were identified and presented as other impor-
tant clusters, respectively (Figure 5). In the second period, the 
obtained h-index values were slightly different, as the item 
clusters with the centrality of Cluster-type (h-index = 16), So-
cial-capital (h-index = 14), and Development (h-index = 11), 
were identified as the most important clusters, respectively 
(Figure 6). In the second time scope, we found more items, 
and this highlights the requirement of the research expansion 
in this area. 
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B.  Centrality of clusters

In this section, we discussed the centrality of each cluster and 
its items. In the first 5-year period, Network, Location and Dis-
tance, and Global, had the highest rates of centrality, respectively 
(Table  4). This means that the keywords used in the constitu-
ent items of Network, had the highest frequency both within the 
cluster, and, in comparison to the keywords belonging to other 
clusters. In the second period, the cluster of Social-capital had 
the highest centrality value. This means that the keywords used 
in the constituent items of this cluster had the highest frequen-
cy both within the cluster and in comparison to the keywords 
belonging to other clusters. Cluster type and Development were 
ranked next in terms of centrality values, respectively (Table 5).

C.  Density of clusters

Here we discussed the density of items and their relation-
ship in selected articles. The results of this section reveal the 
core of academic attention on this topic, during each period of 
time. In the first period, the cluster with the centrality of Lo-
cation and Distance had the highest internal strength, where-
as the Network and Global clusters were ranked next in terms 
of density values. In the second time period, all clusters had 
stronger and more diverse internal relations compared with the 
previous period. In this period, the Cluster-type cluster had the 
highest internal strength and the Innovation and Social-capital 
clusters ranked second and third in terms of density values (see 
Table 4 and 5). 

The 1st Cluster in the first time period: The item of Location 
and Distance is located in the core of the densest cluster of this 
time scope. This item has a relationship with all 7 other items 
of the cluster. Other items such as Innovation, Agglomeration, 
and Cooperation followed this item in this issue. The strongest 

relationships are between Management with Relationship, and 
Resource with Location. Figure 7 shows all relationships in this 
cluster group. 

Figure 7 
Cluster 1 - Period 1 (2009-2013)

The 2nd Cluster in the first time period: In terms of density, 
during this period, the item Network is located in the core of the 
second ranked cluster. It means that, the keywords belonging to 
this item had more effective relations with other keywords in this 
cluster. In addition, following the strong relationship between the 
items of Networks with Social-networks, the Institution-charac-
teristics had strong relationships with the items of Marketing and 
Knowledge. Figure 8 depicts other relationships in this cluster.

Figure 5 
Strategic diagram (h-Index) period (2009-2013)

Figure 6 
Strategic diagram (h-Index) period (2014-2018)
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Figure 8 
Cluster 2 - Period 1 (2009-2013)

The 3rd Cluster on the first time period: Finally, Global is the 
third cluster in terms of density value. The item of Global is in 
the centre, but the strongest relationship is between Internation-
alization, and, Strategy and Policy. The rest of the connected 
items are presented in Figure 9. 

Figure 9 
Cluster 3 - Period 1 (2009-2013)

The 1st Cluster in the second time period: In the second period, 
the item of Cluster type is in the core of the densest clusters. As it 
appears in Figure 10, this item is connected with Cooperation, Inno-
vation, Relationships, SMEs, Institution characteristics, Performance, 
and Climate-change. Following the core item, the items of Innovation 
and Cooperation had the highest number of relations with the rest. 
The strongest relationships in this cluster belong to Cluster-types 
with Cooperation and Performance, and Innovation with Inst-Char-
acteristics. In addition, we have the emergence of new items such as 
Climate-change and their relationship with the item of Cluster-type. 
These results indicate the importance of these items in recent times. 

Figure 10 
Cluster 1 – Period 2 (2014-2018)

The 2nd Cluster in the second time period: In this time scope, the 
cluster of Development ranked second in terms of density value. Sev-
en other items including Countries of origin, Internationalization, 
Global, Differences, Experience, Supply chain, and Risk surrounded 
Development. The diagram’s lines in Figure 11 show that the item 
Internationalization is second in terms of the number of relations 
with other members of the cluster. What makes it interesting is the 
strong relationship between Risk and Development, Experience and 
Internationalization, and Global with the Development.

Figure 11 
Cluster 2 - Period 2 (2014-2018)

The 3rd Cluster in the second time period: Finally, the cluster 
with the centrality of Social Capital ranked as the third and last 
cluster in terms of density value in the second period. All con-
nections between items appeared in Figure 12. Logically, Social 
Capital as the central item is connected with all other items in 
this cluster. Other results in this picture show that researchers 
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focused on the role of Marketing in locations, the relationship 
between Management and Difficulties, and the item of Networks 
with Location, Agglomeration, and Knowledge.

Figure 12 
Cluster 3 - Period 2 (2014-2018)

D.  The evolution process

The evolution map illustrates the update of studies and chang-
es related to the use of keywords, through temporal or longitu-
dinal analysis of papers as shown in Figure  13. In temporal or 
longitudinal analysis, the size of a circle (representing a cluster) 
indicates the number of published documents associated with that 
cluster (Cobo et al., 2012). The size of the circle representing fac-
tors used in the first period was smaller than that of those used in 
the second period; and for this reason, a higher number of papers 
had been published in the second period. The map also depicts 
changes in the composition of each cluster’s items over the two 
studied periods. First, the cluster called Network in the first pe-
riod was disintegrated and its constituent items became parts of 
the other clusters, Cluster-type and Social Capital, in the second 
period. These changes are represented by solid lines; however, 
the line that connects Network to the Social Capital is bolder than 
the one between Network and Cluster-type. This indicates that a 
larger list of keywords belonging to the Network cluster has been 
shared with the Social Capital cluster in the second period. The 
second change, was the transfer of items belonging to the Loca-
tion and Distance cluster in the first period to Social Capital, and 
Cluster-type clusters in the second period. The solid line between 
the Location and Distance and Social Capital clusters means that 
the former has shared its main keywords with the Social Capital 
cluster. However, the dotted line connecting Location and Distance 
to Cluster-type indicates that the main keywords have not been 
shared in the second period. The third case, was the integration 
of items belonging to the Global cluster, in the first period, and 
into the Development cluster in the second period. The boldest 
line represents this change, and this indicates that many keywords 
have been repeated during this process.

Figure 13 
The evolution Area map

E.  Overlapping map

Figure  14 shows the diagram of overlapping items in two 
consecutive periods. The circles represent the time periods and 
the number within the circles shows the number of items in each 
period. In this study, a total of 585  keywords were identified 
and categorized into 113  items. In total, 62 and 94  items were 
used in the first and second periods, respectively. The horizontal 
axis represents the number of items shared by the two periods 
(n  =  43). The stability index between the items was  0.69. The 
downward axis represents the number of new items in the sec-
ond period (n = 51), whereas the upward axis shows 19  items 
that were only used in the first period.

Figure 14 
The overlapping-items diagram

4.  CONCLUSIONS 

As Boschma (2005) stated, firms’ flexibility and their contact 
with the outside are some of the best solutions for the disadvan-
tages of multidimensional proximity (i.e. isolation and lock-in). 
Maintaining the connection with international markets, in ad-
dition to overcoming local constraints such as limited resourc-
es and small markets (Porter, 2000), can ensure access to new 
knowledge and innovation (Boschma, 2005). Therefore, the 
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topic of cluster internationalization has become an increasing-
ly popular topic for advanced countries’ cluster associations, for 
instance the European Cluster Collaboration Platform (ECCP) 
(ECCP, 2021). However, as the findings of this study suggest, 
little is known about the access of local clusters to larger mar-
kets. Therefore, a review of the available literature can provide 
researchers with a better insight into relevant research on this 
topic (González-Torres et al., 2020). In this regard, and among 
several methods, the bibliometric analysis has received more at-
tention by academics (Muñoz-Leiva et al., 2012). As a qualitative 
method, bibliometric mapping can examine various parts of the 
available literature such as content of articles, authors, citations, 
or keywords (Cobo et al., 2012). 

Regarding the first research question, a total of 584 keywords 
(categorized into 48 main items) were collected from 152 papers, 
published in the top 30 relevant journals over the 10-year time 
period from 2009 to 2018 (Appendix A2). The items were then 
analysed in terms of performance, centrality, density, evolution, 
overlapping, and information about the level of use of the key-
words, in SciMAT during the two periods (1/2009-12/2013 and 
1/2014-1/2019). The result confirms, among all techniques, that 
bibliometric analysis is a qualitative method that creates realistic 
viewpoints about the content and structure of a research topic 
(Ding et al., 2001; Weismayer & Pezenka, 2017), with particu-
lar regard to keyword bibliometric analysis (Muñoz-Leiva et al., 
2012).

Based on the h-index of each item, the result highlights the 
importance of each cluster (group of items) from each time pe-
riod. Items located in the clusters such as Network (h-index 22), 
Location and Distance (h-index = 14), and Global (h-index = 8), 
lost their importance to the items that were located in Clus-
ter-type (h-index  =  16), Social-capital (h-index  =  14), and De-
velopment (h-index  =  11), clusters from the second time peri-
od. From these items, we can name Outsourcing, Risk, Social 
networks, Experience, and Climate change. Although, they only 
made up a small number of keywords and were used in few pa-
pers, they have a high h-index and are recognized as frequently 
used items. Therefore, it can be concluded that more attention 
should be paid to these items in future research.

However, the calculation of the centrality and density of items 
as clusters, and the items’ relationships is the second objective of 
this research. Before answering the second question, the general 
statistics obtained from the most frequently used keywords are: 
22 items were presented in the form of 3 clusters in the first peri-
od. In the second time period, 5 of these 22 items were omitted, 
and 7 new items were added. Therefore, in the second period, 
24 items were presented within three new clusters. 

In terms of centrality and in specific reference to the first five 
years, items agglomerated in the cluster of Network (i.e. Network, 
Social Capital, Institutional Characteristics, Cluster-type, Market-
ing, Entrepreneurship, Social Network, and Knowledge) were of 
principal importance to the research. Items located in the clus-
ters of Location-distance (i.e. Location and Distance, Agglomer-
ation, Management, Relationships, SMEs, Cooperation, Innova-
tion, and Resources) and Global (i.e. strategy-policy, outsourcing, 
development, internationalization, and country of clusters) were 
following the network cluster. Regarding the density, however, 
the use of those items was slightly different. Items agglomerat-

ed around Location-distance had more density than those items 
which were located in clusters of Network and Global.

The results reveal that the density/centrality of items and 
their location in clusters completely changed in the second time 
period. A new cluster named “cluste- type” surrounded by items 
(i.e. cooperation, innovation, relationships, SMEs, institutional 
characteristics, climate-change, and performance) is the first in 
the density and second in the centrality of the selected research. 
On the other hand, items located in the cluster called social cap-
ital (i.e. Social Capital, Location-distance, Agglomeration, Man-
agement, Knowledge, Network, Marketing, and Difficulties) won 
the first position in the terms of research centrality, but had the 
third position in the density, and was located after the cluster 
named Development. The item of “Development”, along with 7 
more items (i.e. Country of Clusters, Experience, Risk, Differences, 
Supply Chain, Internationalization, and Global) has the second 
place in density and the third in centrality.

To summarise, the relationship between items shows that, in 
the first five years, researchers have emphasized the importance 
of location and management to create collaboration and innova-
tion, especially in small businesses. Subsequently, the relation-
ships between keywords in the second cluster, highlight the role 
of networking in knowledge creation, marketing, and social 
relationships. The last cluster in this period, shows that items 
such as Development or Internationalization have been used to 
under-shadow the item Global. 

In the second time period, the change in the researchers’ pri-
ority can be clearly understood from the use of the keywords. 
In this period, more importance had been given to the type of 
clusters, and their relationship, with items such as Cooperation, 
Innovation, Performance, Characteristic, and most interestingly 
Climate Change. In the second 5-year period, all items of the 
third cluster from the first period gain more importance and 
are replaced in the second cluster. The item of Global gives way 
to its core position by Development. This means that academics 
have focused more on cluster development than on globaliza-
tion.  From the density of items, it can be understood that this 
development has depended on internationalization, size, experi-
ences, country of cluster, and other differences. The last cluster 
in this period depicts important items such as; Social Capital, 
Networks, Knowledge, Marketing, Management, and Firms’ Prox-
imity as the subjects of today’s research. However, from the den-
sity and centrality of these keywords, it can be understood that 
these items need more attention in future investigations.

The result of the evolution process map highlights the change 
of focus and development for researchers. It confirms that gen-
eral topics are replaced by more detailed subjects. For instance, 
the central items such as, Location and Network, in the second 
period gave their places to Social Capital. Or the items that were 
used in the first period alongside Global appeared in the cluster 
of Development in the second period. Thus, it can be conclud-
ed that today, investigations on this topic are focusing more on 
Cluster-type, Development, and Social-Capital. 

In addition to all of the above, the results confirmed that 
items such as Cooperation, Social Capital, Marketing, SMEs, Cli-
mate Change, and different types of performances, have recently 
received more attention by authors, but the number of papers on 
each topic reveals the true lack of investigation. 
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5. � LIMITATIONS AND SUGGESTIONS FOR FUTURE 
STUDIES

There are several limitations that reduce the quality of biblio-
metric analysis. The most challenging part is the data collection. Al-
though, in this research we have made every effort to carefully select 
the articles, due to the high number and variety of papers, biblio-
metric studies can be challenging due to some data being ignored. 
On the other hand, not all investigations are valid, and certain cri-
teria must be considered to select articles. Therefore, researchers 
should consider that the academic level of a selected journal has an 
important role in research validation (Weismayer & Pezenka, 2017). 
We selected the data based on SJR ranking and checked their Jour-
nal Citation Report (JCR) ranks, but there are other sources such 
as WOS (Web of Science) and JCR that may provide more accurate 
information. However, every day, top journals are publishing new 
papers and such investigations need to be repeated. Therefore, for 
future investigation it is recommended to employ a mix of sources.

Furthermore, it should be highlighted that this study is only 
the first step in the identification of factors affecting the clus-
ter internationalization process, and further research is required 
to describe the presented items in detail. In addition, this study 
only analysed the keywords in terms of their placement within 
papers. There are many other methods, such as reviewing mod-
els, methodologies, authors’ citations, which could be the subject 
of future investigations. Furthermore, theoretical models must 
be designed and tested in real-world environments to better per-
ceive the interplay of these effective factors.

Finally, despite the high accuracy of the software, there are 
other, new items, that have not been recognized. These keywords 
can be used in or become the subject of future conceptual or the-
oretical investigations. For instance, keywords such as Alliances, 
Born Global, Bridging, Joint-action, and Imitation are new to the 
subject and need more research.
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APPENDIX A2

Most repeated and cited items (Keyword groups)
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