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Abstract: The purpose of this study is to bring out a scientometric analysis of the advances of digital 
transformation in the global banking sector. For this, a background search of the term “Digital Transformation 
Banking “ has been brought out from the Web of Science (Wos) Database, covering records published between 
2002 and 2023. A set of 312 publications was identified, which mainly includes a set of 264 academic articles, 
29 articles published without cataloging a specific volume of a journal, 9 articles under review, 5 editorial 
material documents, 4 conference articles, and 1 document is a book chapter. Nowadays the scientific 
production is low but showing growing development presenting 123 publications and 7,754 citations for the 
year 2022. Among the scientific production, 43 publications from the Republic of China (8.8%) and 35 
publications from Ukraine (7.8%) stand out. ,2%). It is also worth mentioning that the most relevant authors on 
this topic are Ricardo Palomo, professor and dean of San Pablo University, and Robert J Kauffman, professor 
at Singapore Management University in terms of influence. Main institutions in terms of scientific production, 
mainly: the Massachusetts Institute of Technology (MIT) of the United States and the Russian Academy of 
Sciences of Russia. 

Keywords: digital transformation; banking; financial services; scientometrics; web of science; 
VosViewer 

 

1. Introduction 

Without a doubt, the world is experiencing a whirlwind of digital development in all sectors of 
the economy, and in every aspect of humanity’s activities, changing habits, the way of working and 
relating. Klaus Schwab in his book “The Fourth Industrial Revolution” [1] indicates that this 
phenomenon is unlike anything humanity has experienced before, both in terms of scale, scope, and 
complexity. 

“Digital Transformation” can be applied to changes in the industry and in the organization, 
which encompasses both the digitization of processes with a focus on their efficiency and how digital 
innovation improves existing physical products with digital capabilities. 

Digital transformation encompasses both digitization of processes with a focus on efficiency, 
and digital innovation with a focus on upgrading existing physical products with digital capabilities 
[2]. The growing proliferation of digital technologies has been an important catalyst for 
organizational transformation in recent decades, allowing the exploration of new use cases [3], 
integrating digital technologies and business processes, and thus enhancing and improving key 
business competencies. 

The term transformation refers to a fundamental change within the organization, which has a 
great impact on organizational strategy and internal structures [3].  

Therefore, it requires companies to realign and initiate a change process concerning their 
structures as well as their business models, which is certainly a challenging organization of the 
learning process. [4] 

Banks have understood this phenomenon of digital transformation and have begun to adapt in 
different ways and speeds since the concept of becoming a digital bank can be diverse. It could be 
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indicated that a digital bank would consider an offer, distribution, and sale of financial products and 
financial services through digital channels, along with the use of the latest technologies to better 
understand customers and anticipate their needs quickly and conveniently. [5]  

In this research, a longitudinal causal conclusion methodology has been used [6], focusing on 
the scientometric analysis of the scientific production of researchers [7], the impact of their 
publications, and collaboration networks between articles published in the Web of Science (WoS) [8], 
for its influence on scientific knowledge [9]. 

A scientometric analysis has not been carried out in the field of banking digital transformation, 
so this research is an opportunity to generate new knowledge. One of the benefits of this type of 
analysis is the creation of “maps” that allow us to better visualize the most prominent authors, 
countries of origin, institutions in which they work, collaboration between authors, and their fields 
of development, among other variables. This analysis method is rigorous, less biased, and allows a 
broad view of the digital transformation banking research field, through research metadata [10–12]. 

The development of the banking sector undoubtedly has an impact on the development of 
economies, so the study of digital transformation banking contributes to the development of banks 
and the economies in which they are inserted. For this reason, this research contributes to two 
sustainable development objectives, on the one hand contributing to the eighth objective, since the 
development of digital banking improves decent work opportunities and promotes economic 
growth, and secondly contributes to the ninth objective of the SDGs, since digital banking is a driver 
of innovation and entrepreneurship in the banking sector [13]. 

It is interesting to analyze the effect that digital transformation has had on the banking sector, to 
assess the impact that this transformation has had on the competitiveness of the sector and its 
incumbents. To carry out the analysis, the WoS database corpus (312 records) was obtained, which 
was refined to obtain sources directly related to banking digital transformation. The first step will be 
a descriptive bibliometric analysis [14] showing results in the number of publications per year, 
references by type, total articles by country of the author, affiliations, and sources of information. In 
addition to a scientometric analysis that includes co-authorship, co-occurrence of keywords, 
cocitations [15]. 

This scientific report will allow researchers interested in banking digitalization processes to 
identify the main authors, and their affiliation to university institutions, main journals, national and 
international collaboration networks, and will serve as a basis for future work. 

2. Methodology  

To carry out this work, the methodology of bibliometric analysis was used, along with the 
application of mathematical and statistical techniques to identify patterns that emerged from the 
publications and use of documents [16]. Additionally, the article uses the scientometric method by 
applying bibliometric techniques to scientific production [17]. 

The analysis performed in this report is exploratory in nature [18]. The phases proposed by Velt, 
Torkkeli and Laine [11] were carried out: formulation, identification, selection, and thematic 
synthesis.  

In the first stage called “formulation” the following research questions are posed: 
1. How has the distribution of publications per year, on digital transformation in Banking, 

worldwide? 
2. What is the number of citations or references per year, together with the most cited articles and 

authors? 
3. Which are the institutions with the greatest participation in the “digital transformation in 

banking” publication? 
4. Which countries publish the most in digitization in banking? 
5. What are the main sources of publication on digital transformation in the banking sector? 
6. What other topics or descriptors are related to digital transformation in banking? Co-occurrence 

analysis. 
The second phase proposed by Velt, Torkkeli, and Laine [11] corresponds to the “identification” 

stage. This stage consists of establishing the search attributes [19], based on the identification 
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keywords, and the time horizon of said search was also determined. Following the recommendations 
of Velt, Torkkeli, and Laine [18], the most relevant WoS categories in the field of research on digital 
transformation in banking were selected. The consultation of these databases was carried out on May 
7, 2023, configuring a search vector with the keywords “banking” “digital” and “transformation” in 
Web of Science, following the methodology of Vega and Galindo [20].  

The data query in WoS was made on May 7, 2023, it is as follows: 
TITLE-ABS-KEY (digital AND transformation AND banking) 
Book chapters, conferences, etc. were included. 
In the “selection” stage, the WoS bibliographic tools published by Clarivate were selected, since 

they are databases that serve as references for the measurement of scientific production [21], due to 
the number of articles published in renowned academic journals, for being one of the largest 
bibliometric databases, for being up-to-date, and for its impact on the scientific community. 

The fourth stage involved verifying the dataset for accuracy and completeness. Any errors or 
gaps in the data were addressed during this phase. This process was carried out by one of the authors, 
filtering documents that are not relevant to the categories or disciplines of study under analysis, 
among which we can name: geology, and audio engineering, among others. 

The fifth stage involves analyzing data using appropriate tools to achieve research objectives 
and answer questions. The scientometric indicators analyzed included articles, conferences, book 
chapters, journals, engineering institutes, and countries. 

Maps of co-authorship by author, by organization, by country were included. Keyword co-
occurrence maps, citation map by author, by organization. 

3. Results 

This section summarizes the main results of a scientometric study on digital transformation in 
banking from 2002 to 2023 using VosViewer. 

First, the most influential articles on digitization in Banking were identified, who authorized 
them, and in which journals they were published. The publication of the search vector in the period 
between 2002 and 2023, in the WoS corpus, yielded a total of 312 refined publications, considered a 
total of 17,861 citations. 

3.1. How has been the distribution of publications per year, on digital transformation in banking, worldwide? 

It can be seen in Figure 1 that the publications per year present a trend of strong increase, 
especially from 2018 onwards with an average of 51 publications per year. In 2019 these publications 
increased by 50% compared to 2018. It can be seen that during the year of the COVID-19 pandemic 
(2020), there were 28 publications. In this way, the year 2021 was reached with an increase of 117.9%. 
As of May 2023, 34 publications have already been presented, so it is expected that by the end of 2023 
scientific production in this area will continue with the same or higher growth rate. 
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Figure 1. Annual publications on digital transformation banking 2002-23. 

Publications in the area in the last 6 years gave a quadratic growth curve with the following 
formula: PUB(YEAR) = 5.946428571*(YEAR)2 - 23,995.76786*YEAR + 2,4207,684.5 with an R2 of 0.947. 
Figure 2 illustrates a significant increase in publications over the last 5 years, indicating the growth 
of a substantial number of researchers in this area of research. 

 

Figure 2. Growth of Scientific Production 2017-22. 

Figure 2 shows sustained linear growth since 2017; previous years were not considered, since 
there was no scientific production representative of the area under study. By the year 2022, the 
maximum scientific production has been reached with a total of 123 publications. In the last six years, 
93.3% of the published papers were released. It is worth mentioning that none of the meaning has 
been removed or added in the rewriting process. 
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Figure 3 shows the number of citations per year in the literature on Digital Transformation in 
Banking. There is a correlation between the number of publications and the annual citations of said 
publications, so it can be understood that the discipline has an impact on the generation of 
knowledge. A quadratic equation was obtained, with an R2 of 0.904. The citation peak occurs in the 
year 2022 with 7,754 citations. 

 

Figure 3. Annual citations growth 2017-22. 

3.2. What is the number of citations or references per year, together with the most cited articles and authors? 

Table 1 presents a characterization of the type of publication of the WoS corpus, which indicates 
the number of publications according to the type of reference that was registered. It is important to 
highlight that 84.6% of the publications correspond to academic articles, that is, they are documents 
that have academic rigor in their construction. To this value will be added the articles that are not yet 
numbered within a journal, but possibly will be, with 29 publications. These publications are 
followed by the type “reviews” (2.9%). Then, to a lesser extent (1.6%) are “editorial material”. 

Table 1. Types of publications by type. 

Publication Type # % 
Academic article 264 84,6% 

Academic Article – early access 29 9,3% 
Reviews 9 2,9% 

Editorial Material 5 1,6% 
Article Conference 4 1,3% 

Reviews - Early Access 2 0,6% 
Book Chapter 1 0,3% 

TOTAL 312 100,0% 
Source: Own elaboration from WoS corpus (2002 to May 2023). 

Table 2 shows the citation rate of publications with a total of 2.44 citations. The initial observation 
is that 1.3% of all publications, specifically 4 articles, have never been cited. Then, 10 articles have 
between 1 and 10 citations (which corresponds to 3.2% of the published studies). 32 publications have 
more than 11 but less than 20 citations (10.3%), 79 publications have more than 21 but less than 40 
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citations (25.3%), 73 articles have between 41 and 60 citations (23.4%), and finally 114 publications 
have more than 61 citations each, which represents 36.5% of the published studies. 

Table 2. Publications by number of citations. 

Number of Citations Quantity Publications % 
No citated 4 1,3% 

1-10 10 3,2% 
11-20 32 10,3% 
21-40 79 25,3% 
41-60 73 23,4% 

Más de 61 114 36,5% 
TOTAL 312 100,0% 

Source: Own elaboration from WoS corpus (2002 to May 2023). 

Regarding the Hirsch impact index or H index [22] the search carried out presents an H index of 
27, which is a good level. 

Table 3 shows the 15 most cited articles. Among them, it is worth mentioning the article “On the 
Fintech Revolution: Interpreting the Forces of Innovation, Disruption, and Transformation in 
Financial Services” of the year 2018, carrying out an analysis of how innovation and the development 
of Fintech promote changes in the business model. technology-based businesses for traditional 
banking [23]. We could indicate that this article is one of the driving forces behind the development 
of the study area, given its year of publication and the impact it has had. The document is a discussion 
by the authors, about different aspects of financial services and the changes that are occurring, 
leveraged by technological innovations. Operations management factors are addressed, the processes 
associated with electronic payments, cryptocurrencies, the possibility of P2P loans, and the use of 
social networks, and how this affects financial markets, commerce, risk management, among others. 

Table 3. Most cited papers within the vector. 

N° Title Year Authors Journal Cites 

1 

On the Fintech Revolution: Interpreting 
the Forces of Innovation, Disruption, 
and Transformation in Financial 
Services 

2018 
Gomber, P; Kauffman, 
RJ; Parker, C; Weber, 
BW 

JOURNAL OF 
MANAGEMENT 
INFORMATION SYSTEMS 

338 

2 
Fintechs: A literature review and 
research agenda 

2019 
Milian, EZ; Spinola, 
MD; de Carvalho, 
MM 

ELECTRONIC COMMERCE 
RESEARCH AND 
APPLICATIONS 

127 

3 
Upstairs, downstairs: Computers and 
skills on two floors of a large bank 

2002 

Upstairs, downstairs: 
Computers and skills 
on two floors of a 
large bank 

INDUSTRIAL & LABOR 
RELATIONS REVIEW 

106 

4 
Resource fit in digital transformation 
Lessons learned from the CBC Bank 
global e-banking project 

2011 
Liu, DY; Chen, SW; 
Chou, TC 

MANAGEMENT DECISION 103 

5 

The long-term effect of digital 
innovation on bank performance: An 
empirical study of SWIFT adoption in 
financial services 

2017 
Scott, SV; Van 
Reenen, J; 
Zachariadis, M 

RESEARCH POLICY 96 

6 
IT CONSUMERIZATION AND THE 
TRANSFORMATION OF IT 
GOVERNANCE 

2018 

Gregory, RW; 
Kaganer, E; 
Henfridsson, O; Ruch, 
TJ 

MIS QUARTERLY 69 
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N° Title Year Authors Journal Cites 

7 
Digital innovation and the fourth 
industrial revolution: epochal social 
changes? 

2018 Caruso, L AI & SOCIETY 68 

8 
Integrating the ‘Troublemakers’: A 
taxonomy for cooperation between 
banks and fintechs 

2018 
Drasch, BJ; Schweizer, 
A; Urbach, N 

JOURNAL OF ECONOMICS 
AND BUSINESS 

56 

9 
Enhancing the value co-creation 
process: artificial intelligence and 
mobile banking service platforms 

2021 
Payne, EHM; Peltier, 
J; Barger, VA 

JOURNAL OF RESEARCH IN 
INTERACTIVE MARKETING 

54 

10 
Information and communication 
technology and the sustainability of 
microfinance 

2012 
Kauffman, RJ; 
Riggins, FJ 

ELECTRONIC COMMERCE 
RESEARCH AND 
APPLICATIONS 

50 

11 

Digital servitization value co-creation 
framework for AI services: a research 
agenda for digital transformation in 
financial service ecosystems 

2021 
Payne, EHM; Dahl, 
AJ; Peltier, J 

JOURNAL OF RESEARCH IN 
INTERACTIVE MARKETING 

39 

12 
Blockchain: a paradigm shift in business 
practices 

2019 

Kizildag, M; Dogru, 
T; Zhang, TT; Mody, 
MA; Altin, M; Ozturk, 
AB; Ozdemir, O 

INTERNATIONAL JOURNAL 
OF CONTEMPORARY 
HOSPITALITY 
MANAGEMENT 

37 

13 Digital Disruption in Banking 2019 Vives, X 
ANNUAL REVIEW OF 
FINANCIAL ECONOMICS, 
VOL 11 

33 

14 
Central bank digital currency: Central 
banking for all? 

2021 
Fernandez-Villaverde, 
J; Sanches, D; 
Schilling, L; Uhlig, H 

REVIEW OF ECONOMIC 
DYNAMICS 

31 

15 
The impact of the FinTech revolution on 
the future of banking: Opportunities 
and risks 

2022 
Murinde, V; 
Rizopoulos, E; 
Zachariadis, M 

INTERNATIONAL REVIEW 
OF FINANCIAL ANALYSIS 

27 

Source: Own elaboration from WoS corpus (2002 to May 2023). 

3.2.1. Main authors 

Among the 312 records selected from the Wos corpus, 708 authors researched digitization in the 
banking sector, either as main autohors or as co-authors. The number of articles published measures 
each author’s knowledge contribution. It is not always possible to recognize the influence of the 
authors, however, they are very important from the point of view that they have contributed to the 
development of this theme. Table 4 presents 15 authors who have at least 2 publications within the 
search vector. It can be observed that the total citations of these authors are low, representing 4.8% of 
the total citations of the search vector. Ricardo Palomo, professor of Financial Economics and dean of 
the CEU San Pablo University, as well as Delegate of the Rector for Digital Transformation, stands 
out, with 3 articles within the search vector. Subsequently, 14 authors present 2 articles within the 
vector. 

Table 5 shows the 15 authors who have the highest number of citations, in the study area, within 
the search vector. Robert J Kauffman, is the main author on the subject of digital transformation in 
banking, publishing 2 articles in the study area, which have been cited 388 times, representing 2.2% 
of the total citations. The 2 articles by the professor belonging to the Singapore University of Business 
Management belong to the 15 most cited articles. Subsequently, there is the author Markos 
Zachariadis, from the University of Manchester, with 2 articles, representing 0.7% of the total 
citations. The table in section 5 lists the most cited authors in the search. It can be noted that most of 
the authors belong to developed countries such as the United States, France, the United Kingdom, 
Germany, among others. others.  
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Table 4. Most influential authors on Digital Transformation Banking by number of papers. 

N° Author Affiliation 
Total papers in 

the vector 
Total quotes in 

the vector 
%  

H-index 
author 

Total 
papers 
author 

Total 
author 

citations 

1 
Palomo Zurdo, 

Ricardo 
San Pablo CEU University Fac Ciencias Econ & Empresariales 

Univ CEU San Pablo 
3 15 0,96% 4 13 30 

2 
Kauffman, Robert 

J 
Singapore Management University 2 388 0,64% 43 239 4.708 

3 
Zachariadis, 

Markos 
University of Manchester University of Warwick University of 

Cambridge 
2 123 0,64% 6 8 352 

4 Payne, Elizabeth H 
University of South Dakota University of Wisconsin System 

Marian Univ University of Wisconsin Whitewater 
2 93 0,64% 4 5 226 

5 Peltier, James 
Simon Fraser University University of Wisconsin System 

University of Wisconsin Whitewater University of Wisconsin 
Madison 

2 93 0,64% 28 73 1663 

6 
Dziamulych, 

Mykola; 
Lutsk National Technical University 2 32 0,64% 15 20 66 

7 
Martyniuk, 
Rostyslav 

Lesya Ukrainka Volyn National University 2 32 0,64% 2 2 27 

8 Mogaji, Emmanuel 

Ho Chi Minh City University Economics University of Greenwich 
Ctr Multidisciplinary Res & Innovat CEMRI Higher Educ Acad 

Higher Educ Acad HEA Univ Greenwich University of 
Bedfordshire 

2 28 0,64% 14 59 783 

9 Ali, Liaqat University of Peshawar 2 17 0,64% 33 301 3.654 

10 
Ferreira, Fernando 

A. F 

Ferreira, Joao J. Ferreira, Joao J. M. Ferreira, Joao Ferreira, 
Fernando A. F. Matos Ferreira, Joao Jose Ferreira, Joao Jose De 

Matos Ferreira, Joao Jose Ferreira, Joao Matos Ferreira, Joao Jose M. 
Ferreira, Joao M. Ferreira, John Ferreira, Joao da Silva Pereira 

Ferreira, Jesuina Maria Ferreira, J. J. Ferreira, J. M. Matos Ferreira, 
Joao J. Ferreira, J. 

2 17 0,64% 36 286 3.966 

11 von Solms, Johan University of Johannesburg 2 14 0,64% 2 4 14 
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12 
Dwivedi, Yogesh 

K 

Deemed Univ Symbiosis Institute of Business Management (SIBM) 
Pune Symbiosis International University Swansea University Pune 
& Symbiosis Int Deemed Univ Symbiosis Inst Business Mana Pune 

& Symbiosis In 

2 7 0,64% 14 77 613 

13 Theiri, Saliha Universite de Tunis-El-Manar 2 5 0,64% 1 2 5 

14 
Shcherbatykh, 

Denis 
Private Higher Educ Establishments European Univ 2 4 0,64% 0 2 0 

15 Zuo, Lihua Texas A&M University - Kingsville 2 4 0,64% 18 87 962 
Source: Own elaboration from WoS corpus (2002 to May 2023). 

Table 5: Most influential authors on Digital Transformation Banking by number of citations. 

N° Author Affiliation  
Total papers in 

the vector 
Total quotes 
in the vector 

%  
H-index 
author 

Total papers 
author 

Total author 
citations 

1 
Kauffman, 

Robert J 
Singapore Management University 2 388 2,2% 43 239 4.708 

2 
Zachariadis, 

Markos 
University of Manchester University of Warwick 

University of Cambridge 
2 123 0,7% 6 8 352 

3 Autor, David H Massachusetts Institute of Technology (MIT) 1 106 0,6% 43 66 10.395 
4 Chen, Shou-Wei Taipei City Univ Sci & Technol 1 103 0,6% 7 12 320 

5 
Chou, Tzu-

Chuan 
National Taiwan University of Science & 

Technology 
1 103 0,6% 14 56 730 

6 Liu, Day-Yang 
National Taiwan University of Science & 

Technology 
1 103 0,6% 5 9 180 

7 
Payne, Elizabeth 

H 

University of South Dakota University of 
Wisconsin System Marian Univ University of 

Wisconsin Whitewater 
2 93 0,5% 4 5 226 

8 Peltier, James 
Simon Fraser University University of Wisconsin 

System University of Wisconsin Whitewater 
University of Wisconsin Madison 

2 93 0,5% 28 73 1663 

9 
Dziamulych, 

Mykola; 
Lutsk National Technical University 2 32 0,2% 15 20 66 

10 
Martyniuk, 
Rostyslav 

Lesya Ukrainka Volyn National University 2 32 0,2% 2 2 27 
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11 
Fernandez-

Villaverde, Jesus 

University of Pennsylvania Centre for Economic 
Policy Research - UK National Bureau of 

Economic Research 
1 31 0,2% 25 50 2.093 

12 Sanches, Daniel 
Federal Reserve Bank - Philadelphia South 

Florida State Coll Universidade Federal do Rio 
de Janeiro 

1 31 0,2% 9 21 419 

13 Schilling, Linda Institut Polytechnique de Paris 1 31 0,2% 3 5 122 
14 Uhlig, Harald University of Chicago 1 31 0,2% 27 47 3.879 

15 
Mogaji, 

Emmanuel 

Ho Chi Minh City University Economics 
University of Greenwich Ctr Multidisciplinary 

Res & Innovat CEMRI Higher Educ Acad Higher 
Educ Acad HEA Univ Greenwich University of 

Bedfordshire 

2 28 0,2% 14 59 783 

Source: Own elaboration from WoS corpus (2002 to May 2023). 
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There is not a great relationship between the most cited authors and the most productive 
authors, except Robert Kauffman. The area of study is new, so there are new authors who are 
gradually increasing their productivity, but the impact of their publications is still not high, on the 
other hand, there are authors with high levels of productivity and citations, but who have only 
dabbled with some research in the discipline. 

We proceeded with a joint analysis that was co-authored. To reduce the number of authors to 
12, the analysis only included those who had published at least two articles. The graphical 
representation of co-authorship is illustrated in Figure 4. 

We can observe that the collaboration is not developed, because the study area is recent, 
presenting a low number of publications per author in the area, which is reflected in the collaborative 
publications. 

 
Figure 4. Graph of joint co-authorship for scientific production. 

3.3. Which are the institutions with the greatest participation in the “digital transformation in banking” 

publication? 

Scientific productivity in the area of digital transformation in banking is distributed among 303 
organizations, covering 708 authors. There is a medium concentration of organizations since 27 
organizations represent 33% of the total productivity of the search vector. 

The institutions related to the topic are listed in Table 6, in descending order of their influence 
based on the number of articles, their H-index, the average number of citations, and the total number 
of citations obtained from the search vectors. 

The most productive organizations are the Massachusetts Institute of Technologies and (MIT), 
the Russian Academy of Sciences, and the Financial University of the Government of the Russian 
Federation with 6 articles. The University of London, Florida State University, Tavria Dmytro 
Motornyi State Agrotech, Indo Institute of Business Management (IIM System), and Symbiosis 
International University submit 5 papers. 

In terms of productivity, it can be mentioned that the universities with the highest productivity 
in the field of digital transformation in banking belong to developed countries. 

The graph in Figure 5 shows the collaborations between universities. 
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Figure 5. Graph of the most cited institutions. 

A predominant cluster of red color is observed, which corresponds to 40 universities, in which 
the following can be highlighted: Harvard University, Singapore University of Business 
Management, Emirates Technological, and CEU University of Sao Paulo. Another relevant group is 
the color purple, highlighting universities such as Nanyang Technological, Guangxi University, and 
soas Unversity London. 

3.4. Which countries are the ones that publish the most in digitization in banking? 

When answering this question, it can be seen in Figure 6 that the countries that make the greatest 
contribution to the mentioned publications are: the Republic of China, with 8.8% of the publications, 
then the Ukraine with 7.2%, United States with 6.7% and Russia with 6.1%. 

Table 6. Most productive organizations within the search vector. 

Ranking Affiliations Country 
Total items in 

the vector 

% articles on 
the total of the 

vector 

Average 
citations per 
article in the 

vector 

Total 
citations in 
the vector 

1 
Massachusetts Institute of 

Technology (MIT) 
USA 6 1,9% 38,33 230 

2 Russian Academy of Sciences Russia 6 1,9% 4,17 25 

3 
Financial University Under 
the Government of Russian 

Federation 
Russia 6 1,9% 1,67 10 

4 University of London UK 5 1,6% 94,00 470 

5 
State University System of 

Florida 
USA 5 1,6% 11,60 58 

6 
Dmytro Motornyi Tavria State 
Agrotechnological University 

Ukraine 5 1,6% 7,60 38 

7 
Indian Institute of 

Management (IIM System) 
USA 5 1,6% 2,40 12 

8 
Symbiosis International 

University 
India  5 1,6% 1,40 7 

9 

Nanyang Technological 
University & National 

Institute of Education (NIE) 
Singapore 

Singapore 4 1,3% 6,50 26 
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10 
Instituto Universitario de 

Lisboa 
Portugal 4 1,3% 4,25 17 

11 
Bucharest University of 

Economic Studies 
Rumania 4 1,3% 0,50 2 

12 
Singapore Management 

University 
Singapore 3 1,0% 129,33 388 

13 Harvard University USA 3 1,0% 41,67 125 

14 
University of Wisconsin 

System 
USA 3 1,0% 31,00 93 

15 
Ho Chi Minh City University 

Economics 
Vietnam  3 1,0% 9,33 28 

16 ESIC Spain 3 1,0% 7,33 22 
17 University of Hong Kong China 3 1,0% 5,00 15 

18 
University of New South 

Wales Sydney 
Australia 3 1,0% 3,33 10 

19 
Nanjing University of 
Information Science & 

Technology 
China 3 1,0% 3,00 9 

20 
Symbiosis Institute of 

Business Management (SIBM) 
Pune 

India  3 1,0% 2,33 7 

21 University of Craiova Rumania 3 1,0% 1,67 5 

22 
Ivan Franko National 

University Lviv 
Ukraine 3 1,0% 1,67 5 

23 
Taras Shevchenko National 

University Kiev 
Ukraine 3 1,0% 0,33 1 

24 
National Pedagogical 

Dragomanov University 
Ukraine 3 1,0% 0,33 1 

25 
Egyptian Knowledge Bank 

(EKB) 
Egypt 3 1,0% 0,00 0 

26 University of Rzeszow Poland 3 1,0% 0,00 0 

27 
VI Vernadsky Crimean 

Federal University 
Crimea 3 1,0% 0,00 0 

Source: Own elaboration from WoS corpus (2002 to May 2023). 

It is important to highlight the efforts that Ukraine and Russia have made in this regard, since 
they are nations classified as developing countries according to the International Monetary Fund, the 
United Nations, and the World Bank, indicating that the adoption of new business models and new 
technologies in the banking sector is an important subject of study for nations. 

On the contrary, developed economies such as the Republic of China and the United States 
present a high concentration of publications on the subject, because the greatest developments and 
leadership in innovation in the banking sector are seen in developed nations. 
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Figure 6. Publications according to the origin of the main author. 

In Table 7, it can be seen that the country with the highest number of citations is the Republic of 
China, representing 8.8% of the total articles, followed by Ukraine with 35 articles representing 7.2%, 
then the USA with 33 articles. representing 6.7% and then Russia with 30 articles. 

Table 7. Scientific production according to the origin of the main author. 

Country Number of publications % of total publications 

Republic of China 43 8,8% 
Ukraine 35 7,2% 

USA 33 6,7% 
Russia 30 6,1% 
India 23 4,7% 

England 18 3,7% 
Spain 16 3,3% 

Germany 14 2,9% 
Romania 13 2,7% 
Vietnam 13 2,7% 
France 12 2,5% 
Italy 12 2,5% 

Malaysia 12 2,5% 
Brazil 10 2,0% 
Greece 10 2,0% 

Pakistan 9 1,8% 
Singapore 9 1,8% 

Otros 177 36,2% 
Total 489 100,0% 

Source: Own elaboration from WoS corpus (2002 to May 2023). 

The graph in Figure 7 displays co-authorships between 58 countries with at least two co-
authored articles, grouped into 9 categories (Table 8 and Figure 7). 
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Figure 7. Co-authorship between countries. 

Table 8. Cross-country coauthorship clusters. 

Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 
Czech republic Azerbaijan Denmark Canada Cyprus 

England Bulgaria Germany India Jordan 
Italy Greece Netherlands Indonesia Malaysia 

Morocco Japan New Zealand Iran Pakistan 
Nigeria Latvia Oman Republic of China Qatar 
Poland Luxembourg Scotland Singapore Saudi Arabia 

Romania Malta Switzerland United States United Arab Emirates 
Russia Portugal Taiwan   

Slovakia Ukraine Wales   
South Africa Vietnam    

Cluster 6 Cluster 7 Cluster 8 Cluster 9  
Croatia Argentina Brazil Australia   
Finland France Spain Sweden  
Mexico Tunisia    
Norway Turkey    

Perú     
Serbia     

Source: Own elaboration from WoS corpus (2002 to May 2023). 

3.5. What are the main sources of publication on digital transformation in the banking sector? 

Out of the 312 articles analyzed, 29.2% of them, which equals to 91 articles, were published in 21 
journals. This indicates that the degree of concentration is low. On average, each of these articles 
received 57.2 citations, resulting in a total of 4,818 citations. Table 9 shows a breakdown of the 21 
media that have published more than 3 articles. 

The main sources of academic information are Sustainability (20 articles), Financial and Credit 
Activity-Problems of Theory and Practice (8 articles), Technological Forecasting and Social Change 
(5 articles), then there is a group of journals with 4 published articles: Journal Of Financial Services 
Marketing, Journal of Risk and Financial Management, Applied Economics Studies, Mirovaya 
Ekonomika i Mezhdunarodnye Otnosheniya. 

The main academic journals that present articles on the digital transformation of banking present 
a classification of their Quartile, where they can go from Q1 to Q4. 
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Table 9. Web of Science journals that have generated scientific publications. 

Rank Source 
Total number of 

posts in the 
vector 

% over 
vector 

Average citations 
per publication 

Number of quotes in 
the vector 

H index in the 
vector 

Impact of the journal in the 
last 5 years 

Quartile 

1 SUSTAINABILITY 20 6,4% 71,4 1.428 136 53.785 Q1 

2 
FINANCIAL AND CREDIT 
ACTIVITY-PROBLEMS OF 
THEORY AND PRACTICE 

8 2,6% 16,5 132 S/I S/I Q4 

3 
TECHNOLOGICAL 

FORECASTING AND 
SOCIAL CHANGE 

5 1,6% 83,6 418 155 2.709 Q1 

4 
JOURNAL OF FINANCIAL 

SERVICES MARKETING 
4 1,3% 67,8 271 25 143 Q2 

5 
JOURNAL OF RISK AND 

FINANCIAL 
MANAGEMENT 

4 1,3% 88,3 353 7 627 Q3 

6 
ESTUDIOS DE ECONOMIA 

APLICADA 
4 1,3% 26,0 104 11 694 Q4 

7 
MIROVAYA EKONOMIKA 

I MEZHDUNARODNYE 
OTNOSHENIYA 

4 1,3% 19,8 79 S/I S/I Q4 

8 
JOURNAL OF ASIAN 

FINANCE ECONOMICS 
AND BUSINESS 

3 1,0% 48,0 144 25 1.347 Q2 

9 
AD ALTA-JOURNAL OF 

INTERDISCIPLINARY 
RESEARCH 

3 1,0% 48,3 145 S/I S/I Q3 

10 
JOURNAL OF BUSINESS 

RESEARCH 
3 1,0% 70,3 211 236 3.716 Q1 

11 
IEEE TRANSACTIONS ON 

ENGINEERING 
MANAGEMENT 

3 1,0% 99,0 297 103 1.200 Q1 
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12 ACADEMY REVIEW 3 1,0% 17,3 52 S/I S/I 
Not 

Available 

13 
JOURNAL OF THE 

KNOWLEDGE ECONOMY 
3 1,0% 70,3 211 38 717 Q2 

14 
JOURNAL OF BUSINESS 

ECONOMICS AND 
MANAGEMENT 

3 1,0% 60,0 180 45 334 Q2 

15 
INTERNATIONAL 

JOURNAL OF BANK 
MARKETING 

3 1,0% 105,3 316 96 368 Q2 

16 
DIGITAL SIGNAL 

PROCESSING 
3 1,0% 16,0 48 85 1.338 Q2 

17 
CALIFORNIA 

MANAGEMENT REVIEW 
3 1,0% 48,3 145 147 134 Q1 

18 
BALTIC JOURNAL OF 
ECONOMIC STUDIES 

3 1,0% 24,7 74 S/I S/I Q4 

19 CUESTIONES POLITICAS 3 1,0% 20,3 61 S/I S/I Q4 

20 

INTERNATIONAL 
JOURNAL OF ADVANCED 

COMPUTER SCIENCE 
AND APPLICATIONS 

3 1,0% 23,7 71 35 5.408 Q3 

21 

INTERNATIONAL 
JOURNAL OF COMPUTER 
SCIENCE AND NETWORK 

SECURITY 

3 1,0% 26,0 78 8 103 Q3 

 Subtotal 312 100,0% 57,2 17.861  72.623  
Source: Own elaboration from WoS corpus (2002 to May 2023). 
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3.6. What other topics or descriptors are related to digital transformation in banking? Co-occurrence analysis. 

What other keywords have with the main search term are analyzed to determine the 
relationships between them. That is, it corresponds to elements that are involved and closely related, 
coming from the set of scientific publications analyzed in the corpus. 

The bibliometric analysis of keywords shows that, of the 116 keywords most included in the 
articles published in Web of Science, 18 appear more than five times and are used concurrently (see 
Figure 8). This generates up to nine clusters, broken down as detailed in Appendix A in Table A1. 

 
Figure 8. Analysis of Co-occurrence in keywords. 

Based on the various analyses conducted, it can be inferred that the term “digital 
transformation” has been used the most, with a total of 91 instances belonging to the brown cluster. 
This is followed by “innovation” with 51 occurrences, “fintech” with 47 occurrences, and 
“performance” with 39 occurrences. 

Table 10 displays the top 10 keywords by frequency, including the three interconnected terms. 
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Table 10. co-occurrence in the use of keywords. 

No Keyword Frequency 
1 Digital Transformation 91 
2 Innovation 51 
3 Fintech 47 
4 Performance 39 
5 Digitalization 32 
6 Impact 30 
7 Technology 29 
8 Management 28 
9 Banking 24 

10 Adoption 24 
Source: Own elaboration from WoS corpus (2002 to May 2023) produced with VOSviewer. 

4. Discussion 

In this work, a bibliometric and scientometric analysis focused on the digital transformation in 
the banking sector was carried out. The purpose of this analysis is not to establish a causal 
relationship between scientific production and other variables. Instead, it serves as a foundation for 
examining the growth and progression of academic literature in a specific scientific field, specifically 
the digital transformation in the banking sector at an international level. To the best of our 
knowledge, this is the first scientometric study to focus on digital transformation in banking. As 
stated in the introduction, the aim of this study was to examine the most pertinent aspects of scientific 
literature on transformation. In order to accomplish our goal, we formulated a number of research 
questions and received satisfactory answers to all of them. The text below discusses the most 
noteworthy researchers in the field of digital transformation in banking, along with the countries and 
institutions where they conduct their research, the research networks they’re a part of the scientific 
journals that produce the most knowledge and publish their work, and the research topics relevant 
to digital transformation in banking. I have ensured that there are no spelling, grammar, or 
punctuation errors. With this type of analysis, it becomes feasible to identify potential areas of 
research based on the scientific impact and connections that can be established between various 
aspects associated with the advancement of digital transformation in the banking industry. 

It can be inferred that there has been a significant increase in scientific publications over the past 
four years, which specifically explore the digital transformation within the banking sector. These 
publications comprise indexed articles, conference papers, and book sections - all indexed to WOS. 
This research area is relatively new and has seen a remarkable surge in the number of contributions 
in recent years. However, scientific production has been increasing, and the level of citations follows 
a positive correlation, reaching 17,861 citations for the 312 publications analyzed. 

The main article are: “On the Fintech Revolution: Interpreting the Forces of Innovation, 
Disruption, and Transformation in Financial Services” published in 2018 with 338 citations, by 
authors Peter Gomber, Robert Kauffman, Chris Parker and Bruce Weber, and the article “Fintechs: A 
literature review and research agenda” published in 2019, by the authors “Milian, EZ; Spinola, MD; 
de Carvalho, MM” with 127 citations, boost scientific productivity in the study area. 

The growth of scientific production in the field of digital transformation in banking can be 
attributed, in part, to the emergence of new technologies and business models that rely on 
technological innovation. Overall, it can be said that these factors have contributed to the progress 
made in this field. 

An important finding corresponds to the characteristics of the authors, it was possible to show 
that there are two types of authors: i) experienced researchers in administration disciplines related to 
new technologies, and ii) new researchers who have seen the study area as an opportunity. to focus 
their academic work. Thus, within the first group, we can name authors such as Robert Kauffman 
and David H Autor, and in the second group authors such as Markos Zachariadis. 
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The collaborative production between authors is low, it does not show large collaboration 
networks, but rather isolated groups between authors who do not have a large scientific production, 
together with a strong relationship by country and academic affiliation. 

Out of all the journals on the subject of this research, it has been found that only 21 journals 
contribute to 29.2% of the publications. These journals have an average of 57.2 citations per 
publication, which is considered good since it is a relatively new field of study. Sustainability is the 
publication medium with the largest number of articles published, a recognized medium with an H 
index of 136, classified as Q1. Then, there are different specialized media in financial areas such as 
Financial and Credit Activity-Problems of Theory and Practice, Technological Forecasting and Social 
Change, Journal of Financial Services Marketing, and Journal of Risk And Financial Management. 

It is worth noting that the majority of the authors analyzed have affiliations with institutions. 
Among these institutions, the Massachusetts Institute of Technology, the Russian Academy of 
Sciences, and the Financial University (all from the Russian Federation) stand out for their 
productivity. This evidence the promotion of the Russian government to investigate the digital 
economy. 

Out of the 655 keywords published in WoS, 101 appeared more than eight times. The most 
frequently repeated words, with the highest number of interconnections, were Digital 
Transformation, Innovation, Fintech, Performance, and Digitization. It’s important to note that this 
work has limitations which could be useful for guiding future research. The sensitivity of 
scientometric analysis to the type of databases used creates a significant limitation. This research has 
focused on the WoS database, considering all types of publications and not only journal articles, 
which is why they were considered works of limited impact, although they represent interesting 
contributions. The second limitation of scientometric analysis is that it must be used in conjunction 
with a comprehensive and thorough analysis of various works. Future lines of research could be 
works that combine scientometric analysis with literature review. The third limitation arises from the 
conceptualization of digital transformation in banking, given that it arises as a sub-area of study of 
digital transformation or digital economy, so the spectrum of studies is limited to date. 
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Appendix A 

Table A1. Co-occurrence clusters in the use of keywords plus. 

Cluster Keywords  

Clúster 1 – 11 items - Rojo 
Digital Transformation – Digital Banking – BigData – Challenges- 

Financial inclusion – Information – Internet Banking – Mobile 
Banking – Risk – Sustainability – Technology 

Clúster 2 – 10 Items – Verde 
Banking – Blockchain – China – Digitalization – Financial Services – 

Fintech – Framework – Impact – systems – Transformation 

Clúster 3 – 7 items – Azul  
Adoption – Determinants – Information Technology – Internet – 

Model – Performance – Trust 
Clúster 4 – 4 items – Amarillo Bank – digital economy – Digitalization – Management 

Clúster 5- 4 items - Morado Banks – Dynamic capabilities – Firm Performance – Innovation 
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