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Abstract

Efficient banking solutions are an integral part of the business integration of South 
African and Nigerian economies as the two largest economies in the continent. Security, 
effectiveness, and integration of banking systems are critical to the sustainable develop-
ment of the African continent. Therefore, an empirical analysis of the production of 
research on banking services and systems was conducted. The aim of the study was to 
examine the robustness of the research findings on banking systems in terms of their 
importance for the economic sustainability of the continent in the era of the fourth in-
dustrial revolution. The study adopted a bibliometric analysis using software clusters to 
visualize the results. Due to higher visibility of outputs and likely citations, the results 
showed that the key terms from Google Scholar are ranked higher than outputs from 
Scopus. Main research interests were related to internet banking (f = 70), e-payment 
systems (f = 57), telephone banking (f = 56), automated teller machines (f = 54), and 
mobile banking (f = 40). The results also showed a very low research interest in the 
technical aspect of online banking services such as security (f = 19, TLS = 40), au-
thentication (f = 17, TLS =33), network security (f =13, TLS = 33), computer crime 
(f = 16, TLS = 42), and online banking (f = 11, TLS =32). The study found there were 
insufficient outputs in the area of the fourth industrial revolution (4IR) and banking 
services in Africa. Future research trends should examine the impact of the 4IR and 
big data on the banking system, regional economic integration, and sustainable growth 
in the continent.
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INTRODUCTION

A real-time flow of information that facilitates the rapid exchange of 
knowledge through the adoption of big data will drive the growth, 
competitiveness, and productivity of companies (Pezzuto, 2019), in-
cluding banking operations. Banking systems play a key role in fa-
cilitating sustainable growth and regional integration. In this era of 
integrated Information Technology (IT), the networked environment 
is characterized by cloud computing, the Internet of Things, and big 
data technology. Hence, virtual business information systems must 
be adapted by banks to take advantage of these technologies. A re-
cent study hypothesized that mobile banking services, cryptocurrency, 
and e-commerce platforms that is built on sustainable, but enhanced 
networked solutions, will drive future global enterprises, including 
banking solutions (Pezzuto, 2019). And future banking systems will 
continue to provide e-payment services, mobile or virtual banking, 
and electronic fund transfers, provided that matured business and IT 
alignment is maintained. Considering the above, do the two leading 
African countries have an improved IT infrastructure and broadband 
to sustain their economic growth and agile banking services? In the 
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integrated business environment, with advances in the IT infrastructure, banking services must be 
configured to respond and adapt to an integrated and networked technology to provide virtual banking 
services. This study, therefore, provides a bibliometric analysis of knowledge production in this research 
domain. 

The importance of a robust banking service that can ensure the sustainability of a national economy 
cannot be overestimated. A study by the World Bank indicated that 66% of the African population does 
not use formal banking systems. The African continent leads the world in terms of the use and deploy-
ment of mobile money transfers (Ohene-Afoakwa & Nyanhongo, 2017). The African continent remains 
largely dependent on the banking and financial services from the United States of America. Unless 
Africa develops and consolidates its business information systems with a unique banking system archi-
tecture, there will be no significant and sustainable development in the continent. For example, some 
observe that the sustainable growth of any economy depends on how efficient the banking system is 
in driving economic trajectories (Jeucken, 2010). Besides, the usual importance of an efficient banking 
system is to promote economic growth, ensure green investment financing, and facilitate agile regional 
economic integration. A robust banking services architecture across the continent will eliminate the 
over-dependence on foreign exchanges for all regional transactions. However, some of the current chal-
lenges in the continent hinge on the inability of academics to assist the government (through research) 
in prototyping continental banking system architecture that responds to the embryonic African market.

Knowledge production for agile banking services, especially in the era of big data and cloud comput-
ing, is limited. There is a lack of research on the agile banking system architecture, and insufficient 
literature on the plethora of challenges around banking systems in the continent, especially in Nigeria 
and South Africa. Some of the available literature only focuses on the consumers’ attitudes towards in-
ternet and cellphone banking services in South Africa (Maduku, 2011, 2013). There is a low uptake in 
market penetration of banking services in South Africa (Gill, 2010), and the question remains, how do 
users measure e-banking service quality, and is there a mechanism to validate electronic banking (e-
banking) transactions? Recently, in South Africa, there have been cases of a lack of synergy between e-
payments and account settlements. In which a third party deducts from a client bank account when the 
third-party contract had been terminated. This meant that although the contractual obligations were 
no longer in effect, the merchants kept deducting money from the clients, and the clients/bank could 
not stop such transactions. The weak interfaces of internet applications and mobile apps show that the 
service functions and business requirements of the mobile and internet banking infrastructure are not 
robust enough to respond to user needs. However, studies in this domain have failed to highlight these 
challenges. 

1. LITERATURE REVIEW

1.1. Problem statement

This paper examined the governance of banking 
information systems. It evaluated the production 
of knowledge on banking services and banking 
systems in Africa, based on the results of scien-
tific publications. One challenge of mobile bank-
ing is the lack of a strong network infrastructure 
(Chaudhry, 2015), and this can pose a serious 
threat to economic activities, especially within the 
rural/farming towns in Nigeria that have no easy 
access to physical banking premises. Despite con-

siderable efforts and outputs on banking services 
and electronic accounting information systems, 
several gaps have not been covered exhaustively 
in the literature. The unavailability and misuse 
of automated teller machines (ATMs) are some 
of the problems facing Nigerian banking systems. 
Some studies have examined the negative impact 
of an ATM, as it exacerbates fraud in Nigeria and 
leads to other barriers of mobile banking (Agwu, 
Okpara, Ailemen, & Iyoha, 2014; Ogbuji, Onuoha, 
& Izogo, 2012). It has been established that innova-
tion in networked technologies is central to bank-
ing services deliveries (Ilo, Wilson, & Nnanyelugo, 
2014). Despite the reported fraud cases and appre-
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hensions about online banking risks, banking ser-
vices are still being introduced to users. Another 
barrier to introducing internet banking services 
in Nigeria hinges on the constant technological 
changes (Agwu, 2015) that have led to an increase 
in the level of threats and the risk of cyber frauds. 

It is expected in this era of technological advance-
ment and its ability to contribute to developing 
e-commerce that most research in banking ap-
plications should focus on the nexus between 
banking systems and cloud computing, cloud in-
frastructure, Internet of Things, and cryptocur-
rency amongst others. In recent years, some of 
the research focus has been on the demographic 
effects on the mobile banking adoption by clients 
(Abayomi et al., 2019), digital signature, e-banking 
authentication, (Okereke & Ezugwu, 2014), and 
this study on e-signature and authentications did 
not even examine cryptography and cloud infra-
structure and other relevant technologies. Other 
research focuses were on the quality of e-bank-
ing in Nigeria (Olowokere & Olufunmilayo, 2018) 
and strategies for improving the e-banking se-
curity framework (Sarjiyus, Oye, & Baha, 2019). 
None analyzed the advanced technologies, such 
as big data and cloud computing. But this study 
showed a lack that existed in knowledge produc-
tion in banking information systems vis-à-vis the 
impact of big data and 4IR on banking services, 
especially in Nigeria and South Africa. As most 
research interest in banking services was on cor-
porate governance (Ngerebo-A & Yellowe, 2012), 
customers’ use of internet banking (Agwu, 2017; 
Ozuru & Opara, 2014), the impact of ATM on 
the automated banking services (Ali, 2016), and 
e-banking authentication (Okereke & Ezugwu, 
2014). Unfortunately, challenges facing the conti-
nent in terms of financial services architecture are 
beyond these research focus. For example, to trav-
el from South Africa to Nigeria, travelers still rely 
on buying the US dollar, since Nigerian curren-
cy is not available at the airport in Johannesburg. 
At the same time, South African rand could be 
purchased at the airport in Lagos. But how can 
African development be strengthened, while the 
economies depend heavily on the Euro and the US 
dollar? Besides, when paying for purchases in the 
US dollar using VISA or MASTER bank cards, an 
additional fee of USD 23.55 is charged. Such extra 
costs from a million South Africans and Nigerian 

could (potentially) transfer almost USD 24 mil-
lion out of the continent. Yet, African scholars’ 
knowledge production has failed to address some 
of these critical challenges in the banking system 
architecture. Therefore, this study uses bibliomet-
rics as a tool for mapping knowledge production 
(Ajibade & Mutula, 2018), which is important in 
evaluating the research focus of banking services 
in Nigeria and South Africa.

1.2. Banking services in Nigeria

An attempt in Nigeria, 50 years ago, to examine 
the importance of online payments and electron-
ic banking services (Agboola, 1970), as well as 
technologies and internet services, has increased 
the flexibility of banking services (Sarjiyus, Oye, 
& Baha, 2019). Sarjiyus, Oye, and Baha (2019) fo-
cused on evaluating the online security risk of 
electronic banking systems. However, they did 
not examine the role of the fourth industrial rev-
olution (cloud infrastructure and big data) in pro-
viding e-banking and likely associated security 
implications. In Nigeria, it was established that 
poor electricity and ICT infrastructure were ma-
jor impediments facing banking services (Essia & 
Anwana, 2012). However, up to date scientific in-
quiries must reflect all the major problems facing 
the banking systems, including the implications 
of using cryptocurrencies and fraud prevention. 
Besides, the fourth industrial revolution (4IR), 
big data, and the 5G (generation) mobile network 
infrastructure are likely to revolutionize future 
banking services. Thus, this bibliometric analysis 
is important for mapping the direction of research 
in this domain to establish the relevance of knowl-
edge production in the continent. 

There are many problems in the continent as-
sociated with the adoption and use of banking 
services. Using Nigeria as a case study regarding 
what has not been reported in recent studies. For 
example, in Ekiti State, Nigeria, there are major 
banks with no physical banking halls/buildings 
in major towns and sub-rural communities in the 
Ekiti-West, Oye, and Ikole Local Governments of 
the state. These problems are beyond the fairy-
tale and cosmetic analysis of challenges that have 
been reported in the literature, such as custom-
er satisfaction with e-banking (Musa, Habib, & 
Muhammad). For instance, a study reported ease 
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of capital movement using the e-banking system 
across the border (Nnamani & Makwe, 2019). 
Howbeit, the ease of cash movement depends on 
one’s geographical location within the country. 
But it would have been acceptable to have robust 
banking applications and mobile banking systems 
that can bridge this digital divide in mobile bank-
ing systems. Unfortunately, major infrastructural 
challenges are inhibiting the adoption of mobile 
applications in most of these areas. Due to lack of 
access to mobile data or internet facilities, a lack 
of electricity supply to recharge flat phone batter-
ies, etc. A recent study indicated that only 20% 
of Nigerian households had access to networked 
information technology. Another challenge of 
e-banking systems is the ability to confirm the 
identities of transacting parties to curb fraud and 
increase user satisfaction (John & Roitimi, 2014).

1.3. Banking services in South Africa

South Africa and Nigeria are the two largest econ-
omies in Africa; therefore, monetary services must 
be robust to drive the two economies. However, 
the financial architecture/infrastructure be-
tween the two nations is not aligned or integrated. 
Furthermore, there is a lack of literature to sup-
port executable strategies aimed at harmonizing 
business and IT banking services to stimulate re-
gional economic integration between Nigeria and 
South Africa (Ajibade & Mutula, 2020a). Many 
studies (Maduku, 2013) have explored banking 
services in South Africa and the predictability 
of bank clients’ attitudes. In 2018, Nyoka’s study 
focused on mobile banking in South Africa and 
mediating factors for its adoption (Nyoka, 2018). 
While the focus on mobile banking services, cri-
teria for transactional banking services preference, 
and factors determining the consumer use of mo-
bile banking is noteworthy (Kabanda, Downes, & 
dos Ramos, 2012), some of the research focus of 
banking services in South Africa should be on 
integrating the fourth industrial revolution (4IR) 
technology into banking services. There seems to 
be a huge gap in the literature, especially in terms 
of the interconnectedness of the 4IR and banking 
services in Africa. For instance, the challenge of 
some of these open-source technologies, especial-
ly cryptocurrencies, as a disruptive technology to 
banking services in Africa should be addressed. 
There are malicious parties using cryptocurrencies 

to ask for ransom. For example, a website belong-
ing to the Johannesburg Municipality was hacked, 
and the hacker demanded ransom in Bitcoins for 
the site to be functional again. Some of the knowl-
edge production trends on digitization and mo-
bile banking in the networked environment have 
not covered these challenges in South Africa and 
Nigeria. 

2. METHODOLOGY

The study used a bibliometric analysis as a use-
ful quantitative tool to map the trend of knowl-
edge production (Ajibade & Mutula, 2018). Data 
were extracted from the Web of Science (WoS) (n 
= 58), Google Scholar (GS) (n = 662) and Scopus 
databases. However, there were 776 total global 
outputs from the Web of Science. Only 58 out-
puts were from scholars from Africa, with these 
metrics: h-index = 9, AVC = 4.91 (average citations 
per item), and a total sum cited times STC = 285 
from 269 citing articles. Because most outputs in 
the WoS were replicated in Scopus, it was decided 
to use the data from Scopus and GS for the anal-
ysis. However, as the outputs in the Scopus data-
base was insignificant, it was decided to include 
all outputs from all countries in the database us-
ing the following search strings (wildcard such as 

“* or ?” were not used, since the search strings in-
clude the name of countries, a term known with 
no ambiguity):

TITLE-ABS-KEY (“banking services”) AND 
(Limit-To (Affilcountry, “South Africa”) Or 
Limit-To (Affilcountry, “Nigeria”) Or Limit-To 
(Affilcountry, “Ghana”) Or Limit-To (Affilcountry, 

“Egypt”) Or Limit-To (Affilcountry, “Ethiopia”) 
Or Limit-To (Affilcountry, “Tunisia”) Or Limit-To 
(Affilcountry, “Morocco”) Or Limit-To (Affilcountry, 

“Zimbabwe”) Or Limit-To (Affilcountry, “Kenya”) 
Or Limit-To (Affilcountry, “Mauritius”) Or Limit-
To (Affilcountry, “Cameroon”) Or Limit-To 
(Affilcountry, “Zambia”) Or Limit-To (Affilcountry, 

“Libyan Arab Jamahiriya”) Or Limit-To (Affilcountry, 
“Sudan”) Or Limit-To (Affilcountry, “Tanzania”) 
Or Limit-To (Affilcountry, “Uganda”) Or Limit-To 
(Affilcountry, “Algeria”) Or Limit-To (Affilcountry, 

“Botswana”) Or Limit-To (Affilcountry, “Malawi”) 
Or Limit-To (Affilcountry, “Rwanda”) Or Limit-To 
(Affilcountry, “Somalia”)).
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Based on these search strings, results were filtered 
out that were not published in English. Data vis-
ualization was used to present key phrases and 
research focus in this research domain. Research 
visualization is an important tool for present-
ing findings in graphical details based on this 
model specification in 2.1 (Waltman, Van Eck & 
Noyons 2010; Van Eck & Waltman, 2014; Ajibade 
& Mutula, 2020b).

2.1. Visualization of a model 
specification bibliometric network 
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However, model 2 was based on model 1 by multi-
plying a constant and adding a constant as defined 
in model 1.

2.3. Co-authorship metric 

The co-authorship metrics were determined 
based on the analysis of Perianes-Rodriguez, 
Waltman, and Van Eck (2016) in constructing 
a bibliometric network (Waltman, Van Eck, & 
Noyons, 2010). The model in (a) represented 
co-authorship, and (b) represented the fractional 
counting methods of co-authorship, which was 
used in this paper.

*
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where N is the number of researchers in the net-
work analysis; M is the number of publications 
used in the network analysis; a

ik
 = 1 if a researcher 

i is the author of a publication k and 0 otherwise, 
while the 

kn  represents the number of authors for 
any particular publication k.

The authors processed outputs from Google 
Scholars (GS) and extracted the abstracts to com-
pare the key terms with those in Scopus. Out of 
1,986 terms/keywords in the GS output, it was de-
cided to find out terms that occurred at least fif-
teen (15) times. Only 39 terms met this minimum 
threshold. After that, 60% of the most relevant 
of the 39 terms were selected, which is 23 terms. 
Besides, other terms such as institution, author 
names, and research terms that were not relevant 
to banking services and systems were filtered out 
(see Table 4).

3. RESULTS

3.1. Availability of banking services  
in Nigeria

A living-lab method was used, which is an in-
novative research methodology often applied to 
open technological research projects (Almirall & 
Wareham, 2008). It is useful in determining the 
failure or success of deployed technological prod-
ucts (Coorevits, Seys, & Schuurman, 2014), such 
as banking systems and services, to test the availa-
bility of banking services. Undoubtedly, all banks 
have their branches in Lagos, but the distance 
from Lagos to Ekiti State on E1/A122 expressway 
is 394 km. Ekiti State population is 2.3 million, 
and agriculture provides over 75% of employment 
and income for the population. Yet, mobile access, 
network services connectivity are limited in most 
farm locations. However, the study tested mobile 
banking services and the proximity of banking 
halls in “Oke Ayedun” of Ikole Local Government 
of Ekiti State (see Figure 1). Unfortunately, it ap-
peared there was only one Wema banking hall in 
the town where the researcher had searched for 
the banking hall using the GPS-enabled device 
on the mobile phone. However, agile banking ap-
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plications would have been ideal instead of trav-
eling between 23 km to 51 km to the state capital 
to access banking locations and round trips of 102 
km to set up a mobile banking application should 
there be a need. Therefore, it would be very con-
venient to have mobile banking systems to cater 
for the people in these areas. Figure 1 shows the 
current nearest access and union banks, respec-
tively, and the distance to the researcher’s current 
location, a reality that none of the previous studies 
have examined. Therefore, there is a need to assess 
knowledge production in this research area and 
to show some of the existing gaps in the body of 
knowledge.

Co-citation analysis is important to show the re-
latedness of outputs based on the number of times 
they are cited together. For the analysis, co-cita-
tion was chosen, whereas for the unit of analysis, 
cited sources were selected and the full counting 
methods were applied.

Out of the total number (n = 9,285) of global 
sources, journal sources were selected with at least 

10 citations per source to calculate the number of 
co-citations. Only 54 sources met this minimum 
threshold (see Figure 2 and Table 1). The find-
ing showed the top 5 ranked citations by sourc-
es, which accounted for almost a quarter (28.1%) 
of the total outputs (f = 2,250). Journal sources 
with higher total link strength (TLS) provided 
the strength of the impact of collaboration links 
among journal sources, and this was reported 
in other bibliometric visualization in a different 
field of studies (Nadzar, Bakri, & Ibrahim, 2018; 
Wang, Xing, Zhu, Dong, & Zhao, 2019). The net-
work analysis (see Figure 2) indicated the TLS of 
outputs, the similarity, the percentages of the total 
link strength from the top five journal sources that 
accounted for 32.3% in relation to the other sourc-
es. This indicated that these journals were closely 
cited by sources working on banking services and 
systems in comparison with the other 54 journal 
sources in this analysis. This means that the visi-
bility of authors and their outputs will be higher, 
probably with greater impact than if the results 
were published in the lower 67%, which accounted 
for the remaining journal sources.

Figure 1. Banking halls and services availability in some Local Government of Ekiti State 
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3.2. Co-authorship by countries

The collaboration scheme shows countries that are 
conducting joint research on banking systems in 
Nigeria and South Africa. It revealed a growing 
trend between scholars in the continent and the 
rest of the world (see Figure 3). However, South 
African scholars enjoyed more international col-
laboration compared to Nigerian scholars, as in-
dicated in the co-authorship network (see Table 2): 

South African scholars accounted for over 50.7% 
from (n = 278) outputs, while Nigerian scholars’ 
(n = 150) outputs only accounted for 27.4%. The 
citation analysis indicated that South African ci-
tations (RSA) accounted for 50.7% of the total 
outputs in comparison with Nigerian (NIG) 27%. 
Similarly, the RSA citation is 1,226, accounting for 
36%, and NIG citation is 974, accounting for 24.6% 
(see Table 2), showing the top 10 countries with 
which scholars from Nigeria and South Africa col-

Figure 2. Output distribution by sources

Figure 3. International collaboration based on co-authorship by countries

Table 1. Co-citation outputs by source and citation analysis

Top 10 outputs by journal sources TC (f = 2,550) % TLS (n = 50,214) %

International Journal of Bank Marketing 270 10.6 5,372 10.7

Journal of Marketing 129 5.1 3,318 6.6

MIS quarterly 115 4.5 1,916 3.8

Journal of Business Research 102 4.0 2,742 5.5

European Journal of Marketing 100 3.9 2,861 5.7

Journal of Internet Banking and Commerce 84 3.3 743 1.5

Journal of Services Marketing 81 3.2 2,178 4.3

International Journal of Information Management 65 2.5 1,210 2.4

Computers in Human Behavior 61 2.4 1,482 3.0

Journal of Marketing Research 60 2.4 1593 3.2

Note: TC – total citation, TLS – total link strength.
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laborate on banking system research. By compar-
ison, South African outputs were almost doubled 
that of Nigeria in terms of the total outputs and 
citations counts (Table 2).

3.3. Mapping of key phrases and  
co-occurrence analysis of banking 
systems

Co-occurrence analysis examined the most im-
portant terms and directions of research in bank-
ing services/systems since co-occurrence analysis 

revealed the direction of research and concentra-
tion of the researcher  focus (Wang et al., 2019). 
However, by visualizing co-occurrence analysis, 
it is possible to identify research areas not exten-
sively covered, thus, showing gaps that need to be 
explored for future studies. All keywords that oc-
curred at least ten (10) times were analyzed and 
selected, and out of the total 2,493 keywords, only 
35 keywords met at least 10 thresholds. The visu-
alization network (Figure 4) and the breakdown 
(Table 3) indicated the predominant trend and ar-
ea of focus of banking systems and mobile applica-

Table 2. Co-authorship outputs and citation analysis by countries 

Country Documents % Citations % TLS

South Africa 278 50.7 1,426 36.0 90

Nigeria 150 27.4 974 24.6 48

United Kingdom 23 4.2 576 14.5 36

United States 20 3.6 191 4.8 29

France 3 0.5 178 4.5 6

Netherlands 4 0.7 149 3.8 6

Australia 7 1.3 75 1.9 11

Canada 2 0.4 57 1.4 3

Germany 8 1.5 46 1.2 10

Ghana 8 1.5 45 1.1 13

South Korea 3 0.5 41 1.0 2

Cameroon 4 0.7 38 1.0 8

Kenya 7 1.3 38 1.0 8

Figure 4. Top 35 keyword co-occurrences (Scopus dataset) 
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tion knowledge production in Nigeria and South 
Africa. Anyway, South African output visibility 
(ranked 3rd) was higher than the Nigerian output 
that was ranked 14th (see Table 4). The comparative 
data (see Tables 3 and 4 from Scopus and Google 
Scholar) indicated the focus of studies on banking 
systems, since electronic commerce (f = 38, 6.1%) 
was the most used term in Scopus publications, in 
comparison with Google Scholar (GS) with inter-
net banking (f = 70, 20.2) as the most important 
term (see Tables 3 and 4 for details). The total link 
strength (TLS) is useful in measuring the strength 
or impact of a term, journal sources, or the impact 
of an author, institution, or citations (Ajibade & 
Mutula, 2018; Wang et al., 2019). 

In Figure 4, a different color in the network 
cluster indicated a keyword with similar rela-
tionships and focus area that are closely related. 
The figure shows all the ranked keywords (f = 
618) and the total link strength (f = 1,300) of all 
the keywords. The red cluster dealt with infor-
mation security and authentication (f = 17, TLS 
= 33); network security (f = 13, TLS = 33); com-
puter crime (f = 16, TLS = 42); network security 
(f = 13, TLS = 33); online banking (f = 11, TLS 
= 32); automated teller machines (f = 14, TLS 
= 12); information management (f = 15, TLS = 
37); security (f = 19); and (TLS = 40); electronic 
money (f = 13, TLS = 18); and automated teller 
machines (f = 14, TLS =12).

Table 3. Top 20 co-occurrences of key phrases and all major terms arranged based on the TLS  
(f = 1,300) of the Scopus database

Ranking Keywords f (618) % TLS (f = 1,300) %

1 Mobile banking 40 6.5 98 7.6

2 Electronic commerce 38 6.1 94 7.2

3 South Africa 52 8.4 88 6.8

4 Internet 20 3.2 63 4.8

5 Customer satisfaction 27 4.4 60 4.6

6 Sales 24 3.9 53 4.1

7 Banking 28 4.5 47 3.6

8 Data security 19 3.1 47 3.6

9 Developing countries 23 3.7 45 3.5

10 Internet banking 19 3.1 44 3.4

11 Cellular telephone systems 15 2.4 42 3.2

12 Computer crime 16 2.6 42 3.2

13 Security 19 3.1 40 3.1

14 Nigeria 32 5.2 38 2.9

15 Information management 15 2.4 37 2.8

16 Information systems 13 2.1 34 2.6

17 Authentication 17 2.8 33 2.5

18 Network security 13 2.1 33 2.5

19 On-line banking 11 1.8 32 2.5

20 Crime 10 1.6 31 2.4

21 Electronic banking 15 2.4 27 2.1

22 Innovation 10 1.6 27 2.1

23 Social networking (online) 10 1.6 27 2.1

24 Banking industry 10 1.6 25 1.9

25 Financial services 11 1.8 20 1.5

Table 4. Keyword relevance based on Google Scholar outputs

Ranking Term f (346) % (f ) Relevance score

1 Internet banking 70 20.2 1.1

2 Electronic payment system 57 16.5 1.4

3 Telebanking service 56 16.2 1.3

4 Automated teller machine 54 15.6 3.5

5 Marketing 38 11.0 1.9

6 Business 37 10.7 1.3

7 Management 34 9.8 1.0
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From Figure 4, all relevant keywords related to 
crimes were further isolated (see Figure 5), as 
this clustering network was useful for accessing 
areas that have been researched in banking sys-
tems about crimes, frauds, etc. and other areas 
not yet explored in banking research. It would al-
so help mobile banking (Apps) designers to come 

up with areas to further explore in predicting 
service and business requirements for their sys-
tem solutions. It showed the interrelatedness of 
key phrases, based on the number of documents 
in which they occurred together, to reveal the fo-
cus of research and the prevalence of knowledge 
production.

CONCLUSION

This bibliometric study quantitatively analyzes outputs on banking services and systems (BS) in 
Africa, with a focus on Nigeria and South Africa. The study presented main research areas, most 
relevant key terms, and their TLS, the direction of knowledge production in banking services in 
Nigeria and South Africa, and technologies related to the analysis of banking systems. The study 
concluded there was a lack of growth in terms of outputs and focus on banking applications in 
terms of cryptocurrency technologies, the impact of big data, cloud infrastructure and authentica-
tion of an online transaction, artificial intelligence, and e-commerce payment execution amongst 
others.

The study summarized outputs on banking services, top 10 high-impact journals, where these 
outputs were published, major countries collaborating with scholars from the continent to publish 
on banking systems, and trends in banking research, by summarizing past and present and using 
visualization networks to provide possible gaps. Future studies should, and researchers are expect-
ed to find it useful to look at the basic terms related to banking fraud or crime to formulate future 
research trends. 

Figure 5. Isolated key phrases related to crime and banking systems
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The results of the latest studies showed that the major outputs in Africa have not delved into the fourth 
industrial revolution (4IR) in the study of electronic banking services and systems. This revealed a gap 
that scholars in banking and financial studies can explore.

This study showed that mobile banking, internet banking, and electronic commerce were exhaustively 
covered and highly ranked. However, the results revealed that major technical research areas have not 
been given much priority. These include security (f = 19, TLS = 40), authentication and information se-
curity (f = 17, TLS =33), computer crime (f = 16, TLS = 42), automatic teller machines (f =14, TLS = 12), 
network security (f = 13, TLS = 33) and online banking (f = 11, TLS =32). As such, future studies should 
consider research trajectories on these topics.

Although this study has demonstrated a growing interest in BS, research trends and the predominant 
focus of research in BS using bibliometric analysis, future studies should use Google Scholar database, 
adding search terms not used in this study or improving Boolean operators, and compare such findings 
to enrich the ideas gathered from this study.

LIMITATIONS AND STRENGTHS 

Although this paper covered numerous parameters in studying the banking services and banking systems 
literature from different sources and databases, one limitation of the study is that articles not published in 
English were excluded. Due to many journal sources, authors and countries with low outputs were excluded 
as only the top outputs were displayed in the tables. Also, a recently published quality article might not have 
attracted many citations, whereas older articles could have received highercitations, which is a limitation. But 
the total outputs by institutions, authors and journal sources were used to rank outputs instead of the total 
citation scores. Therefore, whenever older outputs with higher citations and the new articles are included in 
the analysis, the researchers could include the g-index metric to solve this problem instead of using the h-in-
dex metric. Alternatively, citation count alone should not be used as a means to measure selections relevance. 
Nevertheless, the bibliometric analysis was an important tool in evaluating the gaps in the literature and re-
search trends in banking industries in terms of technological innovation. The analysis can help researchers to 
identify gaps for future research. Institutions can use the findings to identify likely contributors with whom 
to collaborate, and journals with higher impact factors to submit articles to in order to increase research out-
put’s visibility. Therefore, the data obtained are reliable, replicable, and verifiable, in which the academic com-
munity in Africa and the banking industry can adjust their future priority to reflect technological integration 
and the fourth industrial revolution impact in driving innovation in banking system research.
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