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Abstract 

This study aims to analyze the multidimensional scientific collaborations of Iranian 

researchers in Blockchain technology. For this purpose, the published scientific 

documents related to Blockchain in international journals were retrieved from two 

citation databases, Scopus of Elsevier and Web of Science of Clarivate, and used 

with ScientoPy v2.1.0 bibliography software to integrate and visualize the data with 

VOSviewer software. We searched databases without limiting the date until 

September 29, 2021. Researchers in this field indexed 158 records during five years 

in citation databases and found that the collaboration index equals 3.91. This study 

depicted Iranian researchers' cooperation patterns in the Blockchain field. The 149 

national and international organizations in 43 countries collaborated to publish 

articles in the Blockchain area with Iranian researchers. The impact of co-authorship 

with citations rate was analyzed to increase the flow of knowledge between 

researchers in this field. There was a weak, positive correlation between the two 

variables, r = .209, N = 152; however, the relationship was significant (p = .010). 

The number of researchers appears to be associated with the rate of citation. With 

the results of this study, policy recommendations can be provided for managers and 

decision-makers in science and technology. The potential benefits of Blockchain 

technology activists can be used to develop national interests by determining the 

existing conditions for cooperation between Iranian researchers. 
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Introduction 

Monitoring emerging technologies to keep pace with global developments in their various 

dimensions and their localization is one of the measures that policy-making institutions should 

follow. Such observations and monitoring should provide policy advice to decision-makers and 

managers in science and technology. Blockchain covers various technical, functional, and 

policy aspects of these technologies. Nowadays, Blockchain research developments were 

observed in three stages: (i) the appearance of keywords such as bitcoin and cryptocurrencies 

in the first phase (2008-13); (ii) the bitcoin literature showed rapid growth in the second phase 
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(2014-15); and (iii) the blockchain techniques and smart contract gained importance in the third 

phase (Dhawan & Gupta, 2020). In addition, as a new phenomenon, this area is also of great 

importance from the perspective of the country's upstream documents and macro policies. 

Iranian's document of the comprehensive scientific map, in the section "major goals of the 

country's science and technology system," the expansion of cooperation in science and 

technology with international centres proposed. Also, "Intelligent and inspiring development of 

scientific relations with other countries" is seen in the "Comprehensive Document of 

International Scientific Relations of the Islamic Republic of Iran." In this way, the need to pay 

attention to Iran's scientific cooperation with the international community, especially in 

emerging technologies such as Blockchain, becomes doubly important. 

In the last decade, Blockchain is one of the emerging technologies that has been used more 

for digital currency trading. In such a way, one or more identifiers can uniquely identify the 

information of financial and non-financial assets. They are recorded and stored in the 

Blockchain and can hardly be destroyed or replaced (Corbet, Lucey, Urquhart & Yarovaya, 

2019). Blockchain technology can identify asset ownership and track transaction history 

(Surendran, Benny & Mahesh, 2020). Nevertheless, Blockchain technology is not yet generally 

available in real life (Jirgensons & Kapenieks, 2018). Therefore, it is necessary to highlight the 

present and future perspectives of new technologies through collaborative research. 

This study is designed based on the study approach and tools of Ruiz-Rosero, Ramirez-

Gonzalez, Williams, Liu, Khanna and Pisharody (2017). They performed quantitative analysis 

on published Internet of Things (IoT) research. Their data set consisted of 19035 documents 

published during 15 years (2001-2016) in Scopus and Web of Science citation databases (Ruiz-

Rosero et al., 2017). They used a Python script entitled ScientoPy to quantitatively analyze data 

set components such as the organizational affiliation, countries, institutions, and researchers in 

this field (Ruiz-Rosero, Ramirez-Gonzalez & Viveros-Delgado, 2019). 

For Blockchain technology, thousands of research articles in various economic, health, 

social, and educational fields have been published or presented at scientific conferences 

(Casino, Dasaklis & Patsakis, 2019; Ferrell & Ferrell, 2020; Hasselgren, Kralevska, Gligoroski, 

Pedersen & Faxvaag, 2020). This subject begets paying attention to by many experts and 

managers in recent years. In the present study, Iranian researchers' cooperation patterns in this 

field have been considered due to the importance of Blockchain technology. The results of this 

study will suggest to policymakers in academics, higher education institutions, their managers, 

and researchers, by considering the conditions of collaboration between Iranian researchers, to 

use the potential benefits of cooperation in Blockchain technology research for national 

interests. Therefore, the results of this study will help promote and apply Blockchain technology 

in the country's strategic plans. 

 

Materials and Methods 

This research is applied in terms of purpose, and several methods have been used 

simultaneously. In this study, research that has been done so far to investigate the applications, 

capabilities, role, and effects of Blockchain technology are collected. Bibliometric methods 

were used to collect and analyze data. For a collaborative mapping analysis, the published 

Iranian scientific documents related to Blockchain in international journals were retrieved using 

two international citation databases, Web of Science from Clarivate Analytics and Scopus from 

Elsevier. For the search strategy, all forms of writing Blockchain were used (Table 1). 
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Databases were searched without limiting the date until September 29, 2021. 

ScientoPy v2.1.0 software, an open-source Python-based, was selected to integrate and 

analyze the data set. ScientoPy has many capabilities in scientometric analysis and illustration 

(Ruiz-Rosero et al., 2019). Bibliographic information from the records in the Web of Science 

database was output in Tab-delimited format (Win, UTF-8). Record information was also 

extracted from the Scopus citation database by formatting it as CSV. The final records included 

all original articles, reviews, and articles of scientific conferences indexed in datasets. 

VOSviewer software version 15.6.1 was used to illustrate scientific collaborations. In the 

illustration process, when the network was built relationships between researchers, clustering 

algorithms can be applied to provide a matrix for principal components analysis to normalize 

the data. In VOSviewer, different scales of similarity in different records and data conversion 

are performed on the data to be normalized. The most common is the Proximity Index or 

Probabilistic Affinity Index, such as Salton Cosine, Jaccard's Index, Equivalence Index, and 

Association Strength. 

 

Table 1  

Search strategy for extracting data from Web of Science and Scopus Database 

Database Search Strategy Records 

Web of Science 

TOPIC: (("block chain"  OR  "Blockchain"  OR  "Blockchains"  

OR  "Blockchain*")  AND Refined by: 

COUNTRIES/REGIONS: ( IRAN) 

112 

Scopus 

TITLE-ABS-KEY (("block chain"  OR  "Blockchain"  OR  

"Blockchains"  OR  "Blockchain*"))  AND  (LIMIT-TO 

(AFFILCOUNTRY ,  "Iran")) 

149 

 

Results 

The first step was to downloaded 261 records from the two international citation databases. 

Figure 1 shows the upward trend in the publication of Iranian researchers in the Web of Science 

and Scopus databases until September 29, 2021, which have increased from one article in 2017 

to 47 and 61 records, respectively (Figure 1).  

 
Figure 1: Frequency of Iranian Blockchain articles in Scopus and Web of Science citation database 

until September 29, 2021 
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Visualization of the scientific collaboration of Iranian researchers in the Web of Science 

database showed 380 authors contributed to 112 articles. Out of the total authors, only 35 

contributed more than twice. The most prolific researcher from Iran, Abdollah Kavousi-Fard, 

has five studies, Moslem Dehghani, Ali Mohammad Saghiri, Chatterjee Krishnendu, and Amir 

Kafshdar Goharshady have published four articles.  

 

 
Figure 2: visualization of the collaboration networks between Iranian Blockchain researchers by 

VOSviewer (in Web of Science database) 

 

Out of three normalization methods in VOSviewer software, eight researchers illustrated 

collaborations in two clusters by the Association Strength normalization method. Figure 2 

shows the four researchers in red and the four in green (Figure 2). In the Scopus database, 442 

authors contributed to the publication of 149 records. Gharehpetian, Shahinzadeh, 

Dehghantanha, and Parizi are the most prolific researchers, each of whom has published four 

articles with Iranian affiliation. Of the total researchers, 77 authors, the frequency of their 

collaboration was more than twice. The authors of the articles illustrated two clusters of 

different colours. By the Association Strength normalization method, out of 442 researchers, 

researchers visualized two clusters. The five names of the researchers showed in the red cluster 

and the second cluster in green with three researchers (Figure 3). 

 

 
Figure 3: visualization of the collaboration networks between Iranian Blockchain researchers by 

VOSviewer (in Scopus database) 

 

After integrating the 158 articles with ScientoPy software (Table 2), their citation 
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information was again retrieved by their DOI and EID fields. The new results of the Scopus 

database were 152 articles in the timespan between 2017 and 2021. 

 

Table 2 

Description of the Iranian records in the field of Blockchain in Web of Science & Scopus by filter ScientoPy 

software 

Records Source Article Review Congress records# All 

  N* %$ N % N % N % 

Original 

data=249 

WoS 55 22.7 11 4.5 33 13.6 99 40.9 

Scopus 65 26.9 17 7.0 61 25.2 143 59.1 

Duplicate 

remove = 

158 

WoS 55 34.8 11 7.0 33 20.9 99 62.7 

Scopus 23 14.6 6 3.8 30 19.0 59 37.3 

# Proceedings Paper (WoS) & Conference Paper (Scopus) * Number     $Percentage 

 

Four hundred eighty-eight authors have published these records. The mean of authors per 

document is estimated at 3.21. Single-authored documents were only two records. The co-

authorship patterns show that the average co-authorship per document and the Collaboration 

Index are 3.91 and 3.24, respectively. The top author's production over time showed in Figure 

4. 

 
Figure 4: Top Iranian Authors' Production over Time in the field of Blockchain 

 

These integrated data from the retrieved two citation databases showed that 488 authors in 

the Blockchain field contributed to the publication between Iranian researchers. A Pearson 

correlation coefficient was computed to assess the relationship between citations and the 

number of authorships. There was a weak, positive correlation between the two variables, r = 

.209, N = 152; however, the relationship was significant (p = .010). The number of researchers 
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appears to be associated with the rate of citation. 

The types of scientific documents trend of publication in both Scopus and Web of Science 

databases in Figure 5 showed that 60.12% are original research and review articles. 

 

 
Figure 5: The timeline graph for types of Iranian scientific documents in the field of the Blockchain 

(by ScientoPy software) 

 

Based on the analysis of ScientoPy software, 149 national and international organizations 

collaborated to publish articles in the Blockchain area with Iranian researchers. Among the 

internal centres of Islamic Azad University, the University of Tehran, Shahid Beheshti, Sharif, 

Amirkabir, and the University of Isfahan had the most participation in publishing articles. They 

had more significant cooperation with their neighbouring universities (Figure 6).  

 

 
Figure 6: Visualization of the collaboration network of Iranian researchers in the WoS & Scopus 

database (National and International Organizations) 

 

These Iranian researchers also wrote scientific papers in collaboration with 43 countries, 

with the United States, Australia, China, Canada, and the United Kingdom, having the most 
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significant collaboration with Iranian researchers, respectively. Accordingly, Figure 7 

illustrates the names of countries cooperating with Iranian researchers. The smaller font of the 

countries named, the lower the frequency of cooperation. The names of the countries shown in 

a larger font in the image are more likely to collaborate with other countries' researchers. The 

ten countries had more than three times their cooperation. 

 

 
Figure 7: Visualization of the collaboration network of Iranian researchers in the WoS & Scopus 

database (countries) 

 

Discussion 

In this study, we attempted to provide bibliometrics methods of the status of scientific 

research of Iran in the field of Blockchain and researcher collaboration network with data from 

the two databases of Web of Science and Scopus. The results of this study indicate that 158 

records of researchers' results during five years have been indexed in citation databases and an 

average of 6.63 citations per document. According to the study by Osareh and Wilson, 

Blockchain research has increased significantly in the last five years (Osareh & Wilson, 2000). 

As well as the visualization of clusters of co-authored networks of Iranian Blockchain 

researchers shows who is involved in advancing the global science of the Blockchain field and 

that these researchers can make a significant impact on the scientific progress of this field as 

much as possible (Erfanmanesh, 2017). The number of publications related to Bitcoin has been 

growing continuously since proposing Nakamoto's paper in 2008. As the first Blockchain paper 

was published in 2013, we chose 2013 to 2018 for our search process (Dabbagh, Kakavand, & 

Tahir, 2020). In line with the trend of global research, Iranian researchers should be leaders in 

science and technology based on upstream documents; for this reason, Iranian research 

collaboration in the field of Blockchain was started in 2017. 

 Most Iranian researchers have authored the article as a team based on the research findings. 

Less than one percent of the research was conducted by a single author, which indicates the 

interdisciplinary nature of Blockchain research areas and indicates an increase in scientific 

productivity with the scientific division of labour (Adams, Black, Clemmons & Stephan, 2005; 

Shahmoradi, Ramezani, Atlasi, Namazi & Larijani, 2021; Thelwall & Maflahi, 2020). Similar 

to the study by Hassanzadeh, Khodadust and Zandian (2012), the degree of collaboration is 

0.96. The collaboration index of Iranian nanotechnology researchers in each degree is 3.39, 

indicating the tendency of most authors in this field to co-author. Also, the coefficient of 
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collaboration of Iranian nanotechnology researchers (0.64), authors in this field have a high 

tendency to produce collaborative scientific documents (Hassanzadeh, Khodadust & Zandian, 

2012).  

However, the study of collaborations in scientific productions in world-renowned databases 

reveals the complexity of the co-authorship pattern over the past two decades. For example, the 

collaboration index shows the number of contributing authors in a group of articles. The mean 

of 3.24 in Iranian Blockchain research is less than the average number of co-authors of medical 

essays indexed in PubMed (National Library of Medicine, 2021; Shahmoradi et al., 2021). In 

other words, scientific teamwork and co-authorship trends vary between groups in different 

scientific fields. Besides, previous studies have examined the relationships between co-

authorship and other components (Adams et al., 2005; Bashokoh, Ekrami, Soheili & Karimi, 

2019; Gazni, Sugimoto & Didegah, 2012; Nikkar & Barahmand, 2014). Their results approved 

the relationship between the research teams and increased scientific output. 

As a result of previous studies, multi-authorship and co-authorship are influential factors 

that increase the citation of articles  (Adams et al., 2005; Adams, Pendlebury, Potter & 

Szomszor, 2019). The finding of this study showed that there is a relationship between co-

authorship and citation. Accordingly, the evidence shows that scientific collaboration is one of 

the most critical factors in increasing researchers' productivity and receiving citations 

(Bashokoh et al., 2019; Gazni et al., 2012; Nikkar & Barahmand, 2014). In the document of the 

comprehensive scientific map of Iran, in the section of desirable committees of macro-

indicators of science and technology of the country in the heading "teamwork", the index of 

"number of valid scientific articles with more than one author" has been raised. The heading 

"International Partnership" also predicted "the number of joint articles with other countries, 

especially Islamic countries." 

In this research, the average citation of each scientific document collaborated with a foreign 

co-author is increasing. This relationship can be seen at different levels, which means that the 

research of international co-authorship, on average, have more citation than other 

investigations, such as co-authorship with national or domestic centers. Nevertheless, Ebrahimy 

et al.'s study showed no statistically meaningful relationship between multi-national scientific 

collaboration and the number of citations (Ebrahimy, Dehghan & Jowkar, 2017). The results of 

the Erfanmanesh (2017) study showed that only 16.9% of the scientific output of Tehran 

University of Medical Sciences had been published through international scientific 

collaborations with researchers from 1281 foreign institutes. This university's international 

contributions have received more citations on average. The more these publications are visited, 

the more these publications are published in higher-quality journals. International publications 

were more likely to be cited and became highly cited articles. Also, compared to the global 

average of similar articles, they had better citation performance. In addition, improving the 

university's ranking in international ranking systems is effective (Erfanmanesh, 2017).  

The findings indicated that due to the capabilities of new technology such as Blockchain, 

research collaborations with top global institutions could increase the quantity and quality of 

scientific productivity and improve research rankings. Today, the increasing capabilities of 

scientific, social networks can increase international interactions in a wider geographical area 

and eliminate spatial constraints (Ramezani-Pakpour-Langeroudi, Okhovati, Esmaeilpour-

Bandboni, & Ramezani, 2019; Ramezani-Pakpour-Langeroudi, Okhovati, & Talebian, 2018). 

Consequently, the flow of knowledge in the network of collaborations is related to finding 
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international scientific collaborations with countries worldwide ( Keshtkar, Djalalinia, 

Khashayar, Peykari, Mohammdi & Larijani, 2013). The scope of international collaborations 

of researchers is vast, and cooperation in this emerging field with powerful scientific countries 

shows our country's scientific and competitive potential in this field and is considered a valuable 

capability. 

 

Conclusion 

This study illustrated the pattern of collaborations between Iranian researchers in 

Blockchain articles, interaction with leading countries, and interdisciplinary cooperation to 

increase the flow of knowledge among researchers in this field. In addition, sharing research 

findings of articles in social scientific networks will increase the visibility of scientific works 

in Blockchain research, one of the most important factors influencing the citation of articles. 

Examining the status of research areas and collaboration will reveal new angles of scientific 

communication behaviours, the application of the results that can help formulate policies, 

strategic management of research, and facilitating collaboration between researchers in various 

fields. Therefore, its findings can be used to make incentive and guidance decisions, adjust 

research evaluations and formulate research policies. 
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