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BANKING & FINANCE | RESEARCH ARTICLE

The relationship between the risks of adopting 
FinTech in banks and their impact on the 
performance
Hussein Ahmed Al-Shari1,2* and M. A. Lokhande2

Abstract:  Banks give great attention to identifying the risks of adopting FinTech and 
the extent of its negative impact on their business. This study aims to explore the 
relationship between the risks of adopting FinTech in banks and their impact on 
performance, where the balanced scorecard was used to measure performance. 
This study identifies four risks, which are the most important risks affecting FinTech 
in banks: systemic risks, operational risks, outsourcing risks, and cyber risks. The 
data was collected through a questionnaire for 263 respondents at the managerial 
level of bank branches in Yemen from October to December 2021. Structural 
equation modeling PLS-SEM and a disjoint two-stage approach were used to 
approve the model’s constructs. The current study proved the validity of the pro
posed relationship between the risks and the effect of risk variables on each other, 
except for the impact of outsourcing risks on cyber risks. Also, the study result is 
that cyber risks and operational risks of adopting FinTech have a negative impact on 
banks’ performance. But the outsourcing risks of the adoption of FinTech have a 
positive impact on banks’ performance the systemic risks do not affect banks’ 
performance. Therefore, this study is considered one of the rare studies that con
tribute to analyzing the risks of adopting FinTech in banks and its impact on 
performance. In addition, it gives a clear picture for decision-makers in banks to 
identify the dark side of FinTech adoption.

Subjects: Economics; Finance; Business, Management and Accounting 

Keywords: FinTech; cyber risks; outsourcing risks; operational risks; systemic risks; 
balanced scorecard; banks’ performance

1. Introduction
FinTech has been met with great resonance in the field of financial business because of the 
significant changes it has brought about in financial services. Some researchers have even called 
it the FinTech revolution (Blakstad & Allen, 2018; Cortina & Schmukler, 2018; Gomber et al., 2018) 
due to its connection to modern digital technologies such as cloud computing, big data, artificial 
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intelligence, the Internet of Things, and Blockchain and its integration into financial business and 
the emergence of FinTech companies and the provision of their digital financial services, which 
attracted many customers and banks to adopt and use them. This is due to banks’ benefits when 
adopting FinTech technologies and providing their services. However, there are risks affecting the 
banks that adopt FinTech (Saleem, 2021). The subject of FinTech has received significant attention 
from researchers and an audience that is generally interested in it, and studies and research have 
been submitted about it. However, it has not been explored fully, except for a few studies and 
research. This includes the risks of adopting FinTech in banks and their repercussions and effects.

After an insightful reading of previous studies, the researchers observed a correlation and an 
effect between the risk variables. Therefore this sparked the researchers’ curiosity to know the 
existence of a relationship or influence between the risk variables of FinTech adoption in banks. 
The researchers have presented a proposed relationship between the risks of adopting FinTech in 
banks with each other through the risk variables used in this study. The researchers proposed the 
impact of outsourcing risks on cyber and operational risks. They suggested the impact of cyber 
risks on operational and systemic risks and the impact of operational risks on systemic risks. The 
hypotheses for this proposal were developed and tested.

Systemic risks arise from systemic errors and problems in one bank that negatively affects the 
entire financial system, further affecting the real economy (Kemp, 2017). FinTech services operate 
on the Internet and computer networks, which may be vulnerable to cyber-attacks or technical 
errors that may cause a problem in the financial institution’s system. It may not stop there but 
may affect the entire financial sector. Since the banking system is interconnected (Gu et al., 2019), 
this may affect financial stability significantly, the financial crisis of 2008 being an excellent 
example of systemic risks (Buckley et al., 2019).

Operational risk is the risk of human error or software or technical errors that may occur during 
the production of services, which are defined as potential errors resulting from poor internal 
processes and errors in systems and programs used in production operations. The Basel 
Committee (Supervision), B. (Basel C. on B, 2018) also clarified that operational risks represent 
the cost associated with internal process errors, whether from individuals or systems or external 
environmental events. This was confirmed (Hasan, 2019), as he clarified that operational risks are 
considered losses resulting from the absence of an accurate internal control system that detects 
errors and problems first-hand. Moreover, operational risks are considered to be one of the most 
important risks for customers, as they have a significant impact on their use of FinTech services 
(Ryu, 2018). Global risks trade finance report (Martinez, 2013) indicates that the continuous 
monitoring processes to verify the internal processes and the highly qualified, trained, and experi
enced employees can reduce operational risks.

Many banks may outsource to adopt digital FinTech technologies and services. But outsourcing 
may have risks (Sridharan, 2021) that must be worked on. One of the most important risks is 
access to important confidential data and information and intellectual assets (Supervision), B. 
(Basel C. on B, 2018), which may be exposed to violations or misuse. Therefore, it is necessary to 
identify the risks of outsourcing and its impact on the performance of banks, so this research gap 
will be studied in the current study. The study (Samantra et al., 2014) also clarified that out
sourcing refers to dealing with information technology services or functions to achieve strategic 
advantages and cost benefits. While (Bahli & Rivard, 2003) defined outsourcing risks as a four-way 
group that includes a scenario, the probability of this scenario occurring, the consequences, and 
risk mitigation mechanisms, which can mitigate or help avoid the scenario’s occurrence.

There are risks affecting FinTech companies and financial institutions that adopt FinTech, such 
as cyber threats that have emerged very quickly (Jayalath & Premaratne, 2021). It has recently 
been noted that the rate of cybercrime in the financial sector has increased due to the increased 
use of modern technology and the Internet (Panetta, 2018), which may bring Internet risks to it. 

Al-Shari & Lokhande, Cogent Business & Management (2023), 10: 2174242                                                                                                                       
https://doi.org/10.1080/23311975.2023.2174242

Page 2 of 35



This is what made the banks that provide FinTech services and the FinTech companies state 
readiness and alertness to prevent cyber-attacks (Najaf et al., 2020). Cebula and Young (2010) 
define cyber risks as “operational risks to information and technology assets that have conse
quences for the confidentiality, availability, or integrity of information or information systems.” 
Cyber risks could affect the technology through three things: confidentiality, integrity, and avail
ability (Saleem, 2021). They can be divided into three types: operational, tactical, and strategic 
(Mehrban et al., 2020). The increased interdependence between financial institutions (Buckley et 
al., 2019; Vučinić, 2020), the use of the same programs and systems (Buckley et al., 2019), the 
weak communication between financial institutions increase cyber risks and attract digital thieves 
(Mesic, 2021).

The current study looks at the relationship between adopting FinTech risks and their impact on 
the performance of banks in Yemen. This study determines that FinTech risks include systemic, 
operational, outsourcing, and cyber risks. Bank performance was measured using a balanced 
scorecard, which comprises four perspectives—financial perspective, customer perspective, inter
nal operation perspective, and education and growth perspective. When reviewing literature 
studies, it was found that there is a lack of research on the impact of FinTech risks on bank 
performance when using FinTech. An academic perspective and an analytical approach are 
brought to the risks banks face due to FinTech adoption by identifying and analyzing the systemic, 
operational, outsourcing, and cyber risks associated with banks’ performance. This study intends to 
investigate the impact of these risks of FinTech adoption on banks’ performance and with each 
other.

The study has presented a proposed relationship between the risks of adopting FinTech in banks 
with each other through the risk variables used in this study. The researcher proposed the impact 
of outsourcing risks on cyber and operational risks and suggested the impact of cyber risks on 
operational and systemic risks and the impact of operational risks on systemic risks. The hypoth
eses for this proposal were developed and tested.

Banks are considered important economic sectors over the world including banks in Yemen. 
Therefore, the study of FinTech and its effects on the banking sector has attracted the interest of 
many researchers because of its great importance for the consumer, the banking sector, and the 
governments (Wonglimpiyarat, 2017).

The Motives for growth and development of FinTech in the Yemeni Banking sector:

1. 75% of the Yemeni population is younger than 30 years old. Most of mobile phone users and 
Internet dealers are mostly young people of this age. This is a great opportunity for banks to adopt 
FinTech in providing financial services. 2. More than 70% of the population of Yemen lives in the 
countryside, so it is very difficult for banks to be in rural areas. This makes it an opportunity for 
banks to adopt technological development in financial services, which saves time, effort, and cost 
to deal with the bank traditionally. 3. According to the 2014 Global Financial Inclusion Indicators 
measurement, only 6% of the ownership of bank accounts is from adults, which is a very low rate. 
While Yemen Socio-Economic publication (Em, n.d.,2018), estimated about 1.8 million Yemenis 
only have bank accounts. 4. According to (Yemen Socio-Economic (Em, n.d.,2018) there is a 
decrease in the number of branches of expenses, which provides one branch for every 94,496 
people. It concentrates its spread in urban areas, while 70.8% of the population lives in rural areas, 
and this hinders the access of a large segment of people to banking services. 5. According to 
Internet world stats, the number of Internet users has increased from one year to another. In 
2018, the number of Internet users reached 7,031,784, compared to previous years, as in 2016 is 
6,700,000. All of these factors motivate the banks to adopt FinTech and can take attention to make 
plans to avoid or reduce the effectiveness risks of adopting FinTech in banks. This study helps 
decision-makers in banks to do that.
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Therefore, the study is considered one of the rare studies that contribute to analyzing the 
relationship between the risks of adopting FinTech in banks and their impact on performance. 
Through exploring the most critical risks of adopting FinTech in banks: systemic risks, operational 
risks, outsourcing risks (Saleem, 2021; Supervision), B. (Basel C. on B, 2018), cyber risks, and their 
impact on performance.

2. Review of literature

2.1. FinTech and performance
According to previous studies, academics utilize several metrics and models to assess the perfor
mance of banks, such as the CAMELS model, which was created in 1979 by regulatory authorities 
in the United States of America. The CAMELS model is divided into six dimensions: capital ade
quacy, asset quality, management quality, earnings, liquidity, and risk (Rozzani & Rahman, 2013). 
This model aids in the detection of issues before they develop. Furthermore, the PEAIS model 
focuses on financial performance operations such as asset protection and efficient financial 
structures, asset quality, rates of return and expenses, liquidity, and growth (Kasem et al., 2008), 
as well as the PATROL model, which is a financial performance monitoring tool that provides a 
detailed image of the institutions. This model consists of five parts: capital sufficiency, profitability, 
credit quality, organization (management), and liquidity (Brewer et al., 1994). Looking at past 
models, the researchers found that most of them concentrate on financial performance since 
they provide information about what occurred in the past. The balanced scorecard model is one of 
the most often used methods for assessing financial and non-financial performance in banks. It 
has provided performance metrics for non-financial views such as customer, internal operations, 
and education and growth. The balanced scorecard approach allows for translating a bank’s 
strategic vision into more concrete objectives and indicators in measurement and a focus on the 
outcomes in the short term in the organization’s long-term plan. So the present study adopts the 
balanced scorecard model.

In previous studies, when the impact of the adoption of financial technology in banks on their 
performance was investigated, it was found that researchers use the following procedures:

1-The rate of return on assets and the rate of return on equity, both of which indicate profit
ability indicators. They are regarded as quantitative metrics within indicators used to assess 
financial performance. These studies include (Hasaka, 2019; Ky et al., 2019; Nguyen et al., 2021; 
Singh et al., 2021).

2-While some research opted to assess performance by creating questionnaire questions, such 
as the studies (Al-Dmour et al., 2020; Chen et al., 2021; Dwivedi et al., 2021).

According to (Kaplan, R. S., Norton, D. P., Norton, D. R., Marvin Bower Professor of Leadership 
Development Boston, H. B. S. & Collaborative, B. S, 2005), a balanced scorecard is a tool for 
measuring integrated and comprehensive organizational performance. It is the incorporation of 
a collection of financial and non-financial performance indicators. Through information exchanged 
between the four perspectives, the balanced scorecard consists of two perspectives that measure 
internal performance (internal operations perspective, education, and growth perspective) and two 
perspectives that measure external performance (financial perspective and customers’ 
perspective).

2.2. Conceptual framework and research hypothesis

2.2.1. Cyber Risks 
Studies of (Saleem, 2021) and (Vučinić, 2020) show that cyber risks threaten financial institutions 
FinTech companies, that use modern digital technology in their business and provide their services. 
This is what attracts a lot of digital thieves and cybercriminals to try to breach and tamper with 
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data. The study (Mesic, 2021) indicates that some of the various institutions linked to each other by 
poor means of communication make them vulnerable to cyber-attacks. While the study by 
(Buckley et al., 2019) shows that many institutions use the same programs, infrastructure, and 
cloud computing, making them more vulnerable to cyber risks. This was supported by a study by 
(Najaf et al., 2020), indicating that one of the possible reasons for cyber-attacks is the compatibility 
of FinTech companies with financial institutions in providing their services. Studies of (Buckley et 
al., 2019; Mehrban et al., 2020; Panetta, 2018) indicate that the use of cloud computing without a 
high degree of security might be one of the causes of cyber risks due to the nature of its work in 
obtaining services and transferring data to more than one device, which makes it an opportunity 
for hackers and electronic criminals to penetrate data and attack them and manipulate them. The 
study of (Buckley et al., 2019) also indicates that financial intermediaries might use external 
service providers (i.e., outsourcing) for essential functions, which may expose data to cyber risks 
due to its movement between external service providers and financial agents. Studies of (Giudici, 
2018; Kaur et al., 2021; Panetta, 2018; Supervision), B. (Basel C. on B, 2018) also show that cyber 
risks affect financial institutions and FinTech companies. So the hypothesis will be as follows. 

H1: There is a statistically significant negative impact of cyber risks on the performance of banks 
that adopt FinTech.

H1a- H1d: There is a statistically significant negative impact of cyber risks on banks’ performance 
prospectives (H1a Financial Perspective, H1b Customer Perspective, H1c Operation internal 
Perspective, and H1d Education and growth Perspective) adopting FinTech.

2.2.2. Outsourcing risks 
The study of (Qin et al., 2012) shows that there are ten risks of outsourcing when adopting 
information technology, including the risks of maintaining the confidentiality of important strate
gic data and information for the organization. Studies by (Aubert et al., 2004; Hoecht & Trott, 2006) 
have shown that preserving data and information from leakage and security problems may cause 
a financial institution to lose its competitiveness. The study (Supervision), B. (Basel C. on B, 2018) 
indicates that outsourcing risks are more serious when global players control third parties to 
provide part of the digital services that banks want to adopt. The study (Lim & Thng, 2021) has 
noted that by outsourcing access to digital technologies to FinTech, there may be risks in accessing 
confidential data and information, which no other party should not be aware of. 

H2: There is a statistically significant negative impact of outsourcing risks on the performance of 
banks that adopt FinTech.

H2a- H2d: There is a statistically significant negative impact of outsourcing risks on banks’ 
performance prospectives (H2a Financial Perspectives, H2b Customer Perspectives, H2c Operation 
internal Perspectives, and H2d Education and growth Perspectives) adopting FinTech.

2.2.3. Operational risks 
The study (Safeza Mohd Sapian et al., 2021) indicates that the use of FinTech in banks leads to 
banks’ exposure to operational risks or it poses other operational challenges. While the study 
(Khalil & Alam, 2020) shows that banks’ cooperation with FinTech companies may lead to opera
tional risks and that there are 18 operational risk events. The study (Romanova & Kudinska, 2016) 
also reports that the development of FinTech adds additional risks, including an increase in 
operational risks. And it supports the study (Saleem, 2021), which concludes that there is a positive 
relationship between the development of FinTech and the perceived risks, including the opera
tional risks, which represent (36%) of the perceived FinTech risks. In addition, the study of (M. M. Ali 
et al., 2021) states that customers are aware of the risks they may face from using FinTech 

Al-Shari & Lokhande, Cogent Business & Management (2023), 10: 2174242                                                                                                                       
https://doi.org/10.1080/23311975.2023.2174242                                                                                                                                                       

Page 5 of 35



services, such as operational risks. The study (Ryu, 2018) indicates that operational risks represent 
a significant obstacle for clients to use financial technology services. 

H3: There is a statistically significant negative impact of operational risks on the performance of 
banks that adopt FinTech.

H3a- H3d: There is a statistically significant negative impact of operational risks on banks’ 
performance prospectives (H3a Financial Perspective, H3b Customer Perspective, H3c Operation 
internal Perspective, and H3d Education and growth Perspective) adopting FinTech.

2.2.4. Systemic risks 
The study (Zhu & Hua, 2020) indicates a positive relationship between the development of online 
finance and banking systemic risks. Also, FinTech is achieved via the Internet and networks, so any 
technical error or malicious attack may lead to systemic risks if not the failure of the entire system 
(Yuan & Xu, 2020). This is supported by the study of (Bu et al., 2021), which confirms that the 
development of FinTech increases systemic financial risks. The study (Vučinić, 2020) indicates that 
despite the benefits of FinTech, which helps in financial stability, it is likely that this will negatively 
affect systemic risks, which may undermine financial stability. While some studies have suggested 
that the development of FinTech is not affected by the increase in systemic risks. The study 
(Giudici, 2018) indicates that the digital technologies used in FinTech, such as big data, artificial 
intelligence, and blockchain, help manage risks more efficiently. This is done by measuring and 
controlling systemic risks, measuring and controlling market risks and detecting customer risks, 
identifying illegal activities in the crypto markets such as fraud and money laundering, and 
identifying operational and information technology risks. The study of (Franco et al., 2020) sup
ports this, which shows that FinTech companies do not contribute significantly to systemic risks. 
Also, the study of (Buckley et al., 2019) indicates that it does not believe that systemic risks do not 
come from FinTech. 

H4: There is a statistically significant negative impact of systemic risks on the performance of 
banks that adopt FinTech.

H4a- H4d: There is a statistically significant negative impact of systemic risks on banks’ perfor
mance prospectives (H4a Financial Perspective, H4b Customer Perspective, H4c Operation internal 
Perspective, and H4d Education and growth Perspective) adopting FinTech.

2.2.5. Outsourcing risks with cyber risks 
There is an influence relationship between outsourcing risks with cyber risks 

Where (Bouveret, 2018) clarified that the risks of outsourcing may lead to cyber risks, without any 
nefarious intention to do so, because cyber risks may not be through electronic attacks, but maybe 
when programs and technologies are updated and errors occur that lead to cyber risks. The study 
(Mesic, 2021) indicated that the adoption of digital programs and technologies for third parties 
may lead to exposure to cyber risks when several institutions are linked and the communication 
between them is not strong and effective at the same time, which may allow hackers to penetrate 
these systems. The study (Buckley et al., 2019) also indicated that when outsourcing the adoption 
of some digital technologies in the financial sector, third parties may look at or access company, 
bank, or customer data, and this may lead to the risks of their misuse by employees, and this is one 
of the threats Outsourcing may create a fertile environment for cyber risks. The study (Chapelle, 
2019) also indicated that cyber risks, which are one of the most prominent risks in the recent 
period, are caused by a number of other risks, including the risks of outsourcing. Through the 
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foregoing studies, we conclude that the risks of using external sources may contribute to cyber 
risks. 

H5: Outsourcing risks have a statistically significant impact on cyber risks.

2.2.6. Outsourcing risks with operational risks 
There is an impact relationship between outsourcing risks and operational risks. 

The (BCBS, 2018) study showed that when banks rely on a third party to adopt digital technologies, 
where the management of these technologies is controlled by third parties, the transparency of 
operations decreases, which increases operational risks. The study (Vučinić, 2020) also indicated 
that some digital technologies in the financial field, such as cloud computing, contribute to 
operational risks. Furthermore, these risks increase when banks use external parties to provide 
them with this technology. The study (Chapelle, 2019) indicated that outsourcing at times poses 
significant threats that may increase operational risks. Therefore, operational risks need to be 
focused on financial institutions, especially banks, and use external sources to adopt digital 
technologies. 

H6: Outsourcing risks have a statistically significant impact on operational risks.

2.2.7. Cyber risks with systemic risks 
There is an impact relationship between cyber risks and systemic risks. 

The study (Yuan & Xu, 2020) indicated that FinTech operates on the Internet and networks, and 
when any technical error or malicious attack occurs for any financial institution, it may affect the 
entire financial sector and may lead to its failure. Therefore, individual risk may affect other 
financial institutions and the entire financial system (Buckley et al., 2019). The study (Buckley et 
al., 2019) showed that cyber threats and risks are the main sources of systemic risks in the 
financial sector. The study (Lukonga, 2018) indicated that appropriate safeguards must be put in 
place for banks using digital technologies from a malicious cyber-attack that may not affect 
individually but may affect the banking sector as a whole. The study (Safeza Mohd Sapian et al., 
2021) indicated that in the event of a cyber attack on any FinTech platform on which trade finance 
activities depend on, this may affect a systemic collapse of the trade finance market. From the 
above studies, it is clear that there is an impact relationship between cyber risks and systemic 
risks. 

H7: Cyber risks have a statistically significant impact on operational risks.

2.2.8. Cyber risks with operational risks 
There is an impact relationship between cyber risks and operational risks. 

The research (Cebula & Young, 2010) also clarified that cyber risks are the confidentiality of data 
and information and that any risks in them lead to operational risks. This study also shows that the 
cyber risks that affected the operational risks are divided into four categories as follows: 1. People’s 
actions 2. Failures of systems and technology 3. Failed internal processes 4. External events. Each 
category is divided into subcategories. The study (Saleem, 2021) reached results showing that 
there is a positive statistically significant relationship between FinTech and perceived risks, includ
ing cyber risks and operational risks. 
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H8: Cyber risks have a statistically significant impact on systemic risks.

2.2.9. Operational risks and systemic risks 
Existence of an impact relationship between operational risks and systemic risks. 

The study (M. M. Ali et al., 2021) concluded that Systemic risks are the most important determinant 
of perceived risks, including operational risks. 

H9: Operational risks have a statistically significant impact on systemic risks.

3. Methods of the study

3.1. Collection of data
The descriptive and causal modeling tests were utilized as approaches in this study, which used a 
quantitative research method. For data collection, the survey approach used a questionnaire. The 
questionnaire had a 30-item instrument that quantified respondents’ systemic risks, operational 
risks, outsourcing risks, and cyber risks as measures of the risks of FinTech adoption. 
Simultaneously, financial perspectives, customer perspectives, internal operations perspectives, 
and education and growth perspectives assess the banks’ performance using balanced scorecard 
prospectives.

The research population consists of 824 questionnaires distributed to five main banks and their 
206 branches in Yemen that provide FinTech payment services. About 310 questionnaires- 37.6% 
were distributed from October to December 2021, of which 263 questionnaires- 23%, were 
returned to be analyzed in this study depending on the size of the banks, see, table 1, 2.

Many academics at the Commerce department at Dr. Babasahab Ambedkar Marathwada 
University—Aurangabad, India, and professors in the Colleges of Commerce and Management at 
Sana’a and Thamar Universities in Yemen, assessed the questionnaire. The questionnaire was 
delivered to the managerial level, which included the branch manager, deputy branch manager, 
Customer Service Officer, and banking transaction officer. Using a stratified random sample 
method, the sample size dependent on stratum size was calculated for each bank since the 
sizes of banks vary depending on the number of branches from one bank to another. The increased 
number of branches allows bank services to reach more individuals.

3.2. Statistics methodology
This research paper follows the SEM model as described by (Anderson & Gerbing, 1988). It is a 
fantastic method for testing and estimating multivariate causal links’ (Fan et al., 2016). Smart PLS 
3.3.3 is used to create SEM to test the proposed model (Hair et al., 2020). PLS is used in IS research 
in a wide sense (Geijteman & Mevius, 2016; Urbach & Ahlemann, 2010; Henseler et al., 2016). There 
is no dispute regarding the spread of components that promote reasonable systemic precision 
(Urbach & Ahlemann, 2010). It is also a useful model utilized in complex research, with a lot of 
constructs and pointers (Urbach & Ahlemann, 2010; Nitzl & Chin, 2017). It includes two standard 
related models, the measurement and the structural models.

The repeated indicator method cannot be used in the reflective formative technique in the 
second order when R2 = 1.00 and path coefficient = 0.000. It should use a disjoint two-stage 
technique or expand on the repeated indicator method (Sarstedt et al., 2019). When using the 
repeated indicator strategy, the R2 = 1.00 and the path coefficient = 0.000 in the present study, as 
shown in Figure 1. As a result, a disjoint two-stage approach was used for this inquiry. 
Furthermore, due to the second-order formative construct and the lack of equivalent indicators 
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in lower-order reflective constructs (Becker et al., 2012), mode-B is the measuring mode (Aggarwal 
& Kapoor, 2021; F. F. Ali et al., 2018).

The second-order construct is not represented in the conceptual model due to the followed 
guidelines (Joseph F Hair et al., 2019; Sarstedt, Hair, et al., 2019). As shown in Figure 2, the disjoint 
two-step approach is required for estimating the measurement model without the need for a 
second-order construct. The second step is to compute the latent variable scores and add them to 
the original data file. Lower-order constructs are used to indicate second-order constructs, i.e., 
lower-order constructs (Becker et al., 2012). All constructs’ reliability and validity are re-established 
before the final structural model assessment (Joseph F Hair et al., 2019; Sarstedt, Hair, et al., 
2019).

3.3. Measures
The questionnaire included four factors as independent variables in this study: systemic risks, 
operational risks, outsourcing risks, and cyber risks simultaneously, and four as dependent vari
ables reflect balanced scorecard perspectives such as financial perspectives, customer perspec
tives, operation internal perspectives, and education and growth perspectives. The survey 
instrument and evaluation scales were modified to evaluate the risks of FinTech adoption on 
bank systemic risks (Bu et al., 2021; Vučinić, 2020), operational risks (Khalil & Alam, 2020; Safeza 
Mohd; Sapian et al., 2021), outsourcing risks (Lim & Thng, 2021), and cyber risks (Giudici, 2018; Kaur 
et al., 2021; Panetta, 2018; Supervision), B. (Basel C. on B, 2018). The qualities in the research were 
assessed using a five-point Likert-type scale ranging from “strongly disagree” to “strongly agree,” 
as well as five questions on the participants’ demographic information using nominal scales 
(Gender, Job, Years of Experience, Scientific Level, and Specialization).

Table 1. Population of the study

No. of main banks No. of branches Number of responses 
per branch

Total of responses for 
branches

5 206 4 824

Table 2. Names of banks with distributed, analyzed, and percentage

Banks Distributed Analyzed Percentage

Cooperation Agricultural 
Credit Bank

75 59 22.4

Yemen Kuwait Bank 30 23 8.7

Tadamon International 
Islamic Bank

30 26 9.9

Al-Amal Microfinance 
Bank

25 19 7.2

Alkuraimi Islamic Bank 150 136 51.7

Total 310 263 100
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4. Analysis and results

4.1. Analysis of data
Table 1 displays the demographics of the final data set, which includes 263 responses. A critical 
sample size of greater than 200 is adequate for statistical power in data analysis, according to 
(Comrey & Lee, 1992; Hair et al.,). As a result, the 263 sample size obtained from this investigation 
is sufficient for data analysis. The path model is measured using a structural and measurement 
model. The disjoint two-stage approach is used with Mode B in this research for the second-order 
formative construct (Becker et al., 2012).

4.2. Descriptive statistics
The current study collected demographic information from the research sample, such as gender, 
job, years of experience, scientific level, and specialty. There are 263 total responders, with males 
accounting for 87.1 % and females accounting for 12.9 %. 41.1 % of respondents have 1–5 years of 
experience, 29.3 % have 6–10 years of experience, 5.9 % have 11–15 years of experience, and 24 % 
have more than 16 years of experience. Respondents with a bachelor’s degree are (90.5 %). 
Accounting major for 24% of responders.

4.3. Measurement model of lower-order reflective constructs
The lower-order reflective construct measurement model was tested for reliability and validity in the first 
stage of the disjoint two-stage approach (Joseph F Hair Jr et al., 2021). Cronbach’s alpha and composite 
reliability ratings were used to assess internal consistency. Table 2 displays Cronbach’s alpha values for 
the eight lower-order structures. It is shown with a threshold of 0.7. The composite reliability ratings are 
greater than 0.7. the reliability is measured and considered satisfactory (Urbach & Ahlemann, 2010). 

Figure 1. The diagram indicates 
to repeated indicator approach, 
reflective-formative. 
Source: Results of a statistical 
analysis based on Smart-PLS. 
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Convergent validity is examined using factor loadings and AVE (average variance explained; Cooper & 
Schindler, 2014). When all factor loadings exceed the permissible value of 0.70, convergent validity is 
proven, which is illustrated in Table 3 (Field, 2013). Table 2 displays all AVE values more than the 
recommended threshold of 0.5 (Joseph F Hair Jr et al., 2021). Table 4 ʹs HTMT (Heterotrait-Monotrait 
ratio) values are lower than the suggested threshold of 0.85 (Hair Jr et al., 2020). By comparing AVE values 
with the square of the correlation estimates for any two risks, the research-validated a precise discrimi
nant validity test. Systemic risks, operational risks, outsourcing risks, cyber risks, financial perspectives, 
customer perspectives, internal operations perspectives, and education and growth perspectives are all 
higher than the squared correlation estimates (see, Table 5 cross-loading). As a result, the study’s model 
has no problems with discriminant validity.

4.4. Measurement model of higher-order formative constructs
The disjoint two-stage approach is used to generate the second-order reflective construct by summing 
the latent variables’ scores of lower-order reflective constructs. SMART-PLS estimates it without con
sidering the higher-order build as markers of higher-order constructs at a lower level (Becker et al., 2012). 
The second phase explores the second-order formative construct to develop a measurement model and 
conduct structural model analysis (Joseph F Hair et al., 2019; Sarstedt, Hair, et al., 2019). At this level, the 
second-order construct is treated as a lower-order formative construct, with multicollinearity and outer 

Figure 2. Diagram indicates 
measurement model for lower- 
order constructs (Step −1). 
Source: Results of a statistical 
analysis based on Smart-PLS. 
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weights investigated in its measurement model (Becker et al., 2012). Table 6 displays the VIF (Variance 
Inflation Factor) of each indicator (formative construct; Hair, Anderson, et al., 2010). Multicollinearity 
influences the appraisal and significance of the formative construct’s outer weights (Joseph F Hair Jr et 
al., 2021). Table 6 demonstrates that all VIF values are lower than the 5 cutoff levels. This study’s VIF is 
less than 2, indicating that the outcome is more accurate. As a consequence of the research, there is no 
evidence of multicollinearity. The bootstrapping technique is then performed with 5,000 sub-samples to 
assess the importance of outer weights. The overweights are the standardized multiple regression 
coefficients that demonstrate the relative importance of the relevant indicator for the formative concept 
(Joseph F Hair Jr et al., 2021). Table 6 shows the levels and significance of the outer weights for all 
formative construct indicators except operation internal perspectives, which is (0.093) less than (0.1) and 
is not significant, and education and growth perspectives is (0.247) more than (0.1) and it is not 
significant. in this case based on (Sarstedt, Hair, et al., 2019) it should go to check factor loading if the 
factor loading is greater than 0.50 and its significant so don’t delete it. In this study the factor loading of 

Table 3. Profile of respondents (N = 263)

Factor Number %

Gender

Male 229 87.1

Female 34 12.9

Job

Manager of Branch 25 9.5

Deputy Manager 34 12.9

Customer Services Officer 110 41.8

Banking Transactions Officer 54 20.5

Others 40 15.2

Years Experience

From 1 to 5 years 108 41.1

From 6 to 10 77 29.3

From 11 to 15 years 15 5.7

above 16 years 63 24.0

Scientific level

Secondary school 9 3.4

Diploma After High school 11 4.2

Bachelor 238 90.5

Master 5 1.9

Specialization

Management 48 18.3

Accounting 63 24.0

Banking & Finance 25 9.5

Computer science 40 15.2

Others 87 33.1

Total 263 100.0
Source: Results of a statistical analysis based on SPSS. 
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operation internal perspectives is (0.552) and it’s significant, education and growth perspectives is (0.510) 
and it’s significant. So it is acceptable. This confirms the assumptions of the cognitive model of the study 
that the four dimensions are the variable of performance. As a consequence, the current study achieves 
the measurement model. The results of measurement model—cross-loadings are clear in Table 7 and 8.

4.5. Structural model
After assessing the measurement model for validity and reliability, the study proceeds to the 
structural model assessment, which includes hypothesis testing, R2, Q2 predictive significance, 
effect size (f2), and model fit (Memon & Rahman, 2014).

4.5.1. Hypotheses testing 
The hypotheses in this article are evaluated using (β-value, t-value, and p-value) with a sub-sample 
size of 5000. The connections between the constructs are T and P values are used to identify the 
way coefficients, (β) values are clearly and demonstrably (i.e., at p0.05,p0.01, or p0.001) in the 
model that depicts the route coefficients in Figure 3. Pearson’s correlation also tested the relation
ship between banks’ risk variables of FinTech adoption.

The special indirect effect of the risk variables’ relationship with performance and each other 
was also tested. The details of the structural model (Path coefficient of research hypothesis) are 
mentioned in Table 9.

The results of hypothesis testing show that there are risks that negatively affect the performance of 
banks that adopt FinTech, such as cyber risks and operational risks, both at the dimension level or at the 
level of balanced scorecard perspectives, except for the education and growth perspective for opera
tional risks. It also showed the positive impact of outsourcing risks on performance and financial 
perspectives. The hypothesis testing results also showed systemic risks do not affect performance at 
the dimension or the balanced scorecard perspectives. Results also showed the validity of the proposal 
submitted on the impact of risks with each other, except the effects of outsourcing risks with cyber risks. 

Figure 3. Step two of the dis
joint-two stage approach. 
Source: Results of a statistical 
analysis based on Smart-PLS. 
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Pearson correlations of a proposed relationship between the risks are clear in Table 10. And the details of 
specific indirect effects were demonstrated in Table 11.

5. Test of correlations of a proposed relationship between the risks
There is a relationship between the four risk variables which was tested by the Pearson 
Relationship Test, shown in table (10), and it is evident from the following table:

There is a significant relationship between the outsourcing risks and the operational risks with a 
value of (0.241), as well as a significant relationship between cyber risks and operational risks with 
a value of (0.220). The results showed that the cyber and operational risks have a significant 
relationship with the systemic risks with the values of (0.614) and (0.404) respectively. While there 
is no significant relationship between outsourcing risks with cyber and systemic risks, the correla
tion value is (0.055) and (0.056), respectively. This result reinforces the validity of the proposed 
relationship between the risk, except for the relationship between outsourcing and cyber risks.

Table 10. Pearson correlations of a proposed relationship between the risks

Cyber Risks Operational 
Risks

Outsourcing 
Risks

Systemic 
Risks

Cyber Risks Correlation 1 0.220** 0.055 0.614**

Sig. 0.000 0.377 0.000

Operational 
Risks

Correlation 0.220** 1 0.241** 0.404**

Sig. 0.000 0.000 0.000

Outsourcing 
Risks

Correlation 0.055 0.241** 1 0.056

Sig. 0.377 0.000 0.366

Systemic Risks Correlation 0.614** 0.404** 0.056 1

Sig. 0.000 0.000 0.366

**.Correlation is significant at the 0.01 level (2-tailed). 
Source: Results of a statistical analysis based on SPSS. 

Table 11. Specific indirect effects

Relationship Std. Beta Std. 
Error

T value P Value

Cyber Risks -> 
Operational Risks -> 
Performance

−0.040 0.020 −2.042 0.041

Cyber Risks -> 
Operational Risks -> 
Systemic _Risks

0.059 0.019 3.100 0.002

Outsourcing Risks -> 
Operational Risks -> 
Performance

−0.045 0.020 −2.298 0.022

Outsourcing Risks -> 
Operational Risks -> 
Systemic Risks

0.066 0.019 3.536 0.000

Source: Results of a statistical analysis based on Smart-PLS. 
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6. Test of specific indirect effects of a proposed relationship between the risks

Table (11) presents the special indirect relationship of the risk variables. It shows that there is a 
significant impact of cyber risks on operational risks, which in turn affects performance negatively 
and systemic risks positively in an indirect relationship. where the value of beta is (−0.040), T value 
is (−2.042), and P value is (0.041), and beta is (0.059), T value is (3.100), and P value is (0.002) 
respectively. This result supports the validity of Hypothesis No. 7,8 that cyber risks affect opera
tional and systemic risks directly and indirectly.

Also, it shows that there is a significant impact of outsourcing risks on operational risks, which in 
turn affect performance negatively and systemic risks positively in an indirect relationship. where 
the value of beta is (−0.045), T value is (−2.298), and P value is (0.022), beta is (0.066), T value is 
(3.536), and P value is (0.000) respectively. This result supports the validity of Hypothesis No. 6, 9 
that outsourcing risks affect operational and systemic risks directly and indirectly. These results 
support the hypotheses (6,7,8,9) and the results of the correlation of risks, which confirmed all 
these tests on the validity of a proposed relationship between the risks except for the impact and 
relationship of outsourcing risks with cyber risks.

6.0.2. Assessing (R2) and predictive relevance Q2 

This research requires measuring the (R2) predictive relevance of Q2 and R-Square to the variation 
in the dependant variable (DV) that free factor/s (IVs) clarity. According to (Fan et al., 2016), the 
dependent variable is 0.253, explaining the effect of the independent variables, as indicated in 
Table 8 and Figure 3. PLS 3ʹs careless technique is utilized to assess Q2ʹs predictive significance. Q2 

has a cut-off point larger than zero, suggesting that the model’s purpose is predictive (Joe F Joe F 
Hair et al., 2011). According to Table 8, the Q2 value of FinTech adoption is 0.101 >0. The predictive 
supporting relevance of the model is to the latent endogenous variables. Q2: Predictive relevance 
blindfolding is used to produce cross-validated redundancy metrics for each component, resulting 
in Q2 estimates larger than zero, demonstrating that the exogenous structures have predictive 
value for the endogenous construct under consideration (Joe F Joe F Hair et al., 2011). The details 
of R square & Q square are included in Table 12.

6.0.3. Assessing the model fit 
The model fit is calculated as the last step. The following methods are used to test model fit in PLS:

The model’s Goodness of Fit (GoF):

Through the Goodness of Fit, (Joe F Hair et al., 2011) demonstrate how well the chosen model 
replicates the observed covariance structure among the marker items (GoF). The current research 

Table 12. R square & Q square

SRMR Value Model Value 
0.037

Construct R2 Q2

Performance 0.253 0.101

Systematic Risks 0.455 0.431

Operational Risks 0.103 0.092

Cyber Risks 0.003 0.002

Note: R Square: above 0.10, Q Square: should be above 0.000 
Source: Results of a statistical analysis based on Smart-PLS. 
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created the file as a broad fraction of the model, namely the estimate and underlying PLS models. 
The model’s forecast execution is a single estimate (Vinzi et al., 2010). In PLS, there is no measure 
of global fit. However, scientists suggest a global GoF defined as the mathematical mean of both 
the normal of AVE and the normal of R2 for endogenous (Tenenhaus et al., 2005), as calculated 
using the simultaneous equation:

GoF ¼
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

R2 � AVE
� �r

The GoF requirements are as follows: Not fit, small, medium, or large have by (Wetzels et al., 2009): 
GoF 0.1 indicates that there is no fit, GoF between 0.1 and 0.25 indicates a small fit, GoF between 
0.25 and 0.36 indicates a medium fit, and GoF more than 0.36 indicates a large fit. The current 
research comprises GoF = 0.426, which is more than 0.36 and reflects a high value.

AVE = 0.891, R2 = 0.203

GoF ¼
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
0:203� 0:891ð Þ

p
¼ 0:426 

6.1. Standardized root mean square residual (SRMR)
(SRMR) is determined using a cut-off estimate of less than or equal to 0.08 (Henseler et al., 2016). 
Using PLS 3, the SRMR in this study is 0.046, which means that the model is acceptable.

7. Discussions
Cyber Risks (H1). The results for the effects cyber risks on performance (β = −0.439, p = 0.000). The 
results indicate significant negative path coefficients signifying the influence between cyber risks 
and banks’ performance. That means when the cyber risks increase, the banks’ performance 
decrease. These risks give disasters to banks, such as data and information penetration and 
their manipulation. It comes from cybercriminals and hackers. This could be by hacking and 
penetrating customer data and infringing on their privacy when conducting their financial transac
tions via the Internet or it could be through security threats that may be exposed to banking 
systems. A large amount of implicit data may be subject to violations when providing FinTech 
services through banks, such as customer account numbers, financial transaction numbers, mone
tary amounts, financial fees, and other financial data.

The results of the hypothesis (H1a-H1d) show a significant negative influence on (Financial, 
Customer, Internal Operation, and Education and Growth) Perspectives by cyber risks. Thus, cyber 
risks are considered the most risks affecting the performance of banks.

Outsourcing Risks (H2). A significant positive effect is found between outsourcing risks with 
banks’ performance (H2) as a result (β = 0.155, p = 0.046). The result appears to argue this 
hypothesis. As a result, there is a positive significant effect of outsourcing risks on the banks’ 
performance. This explains that outsourcing risks represented in accessing bank data, information 
and secrets, represent a strong incentive to take the necessary precautions and prepare to avoid 
these risks and make the most of outsourcing to use FinTech techniques and provide competitive 
digital services. To confirm this result, personal interviews were also conducted with the same 
research sample. Interviews were conducted with 10 branch managers from different banks. Their 
answers indicated that banks had not faced any risks when outsourcing so far, especially in 
confidentiality and privacy of data. This is because they deal with well-known companies and 
they executed strict contracts and penal conditions. This supports the findings of this study. 
Moreover, outsourcing the development of demolition and adopting high technologies brings a 
lot of advantages, which directly impact performance. Banks may be attracting experts in FinTech 
techniques who work to follow up the work and pay attention to any risks to data confidentiality or 
other methods to ensure that. In this method, these risks can be avoided, and the maximum 
benefit from outsourcing benefits the banks and positively affects their performance. The study of 
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(Qin et al., 2012) rejects the risks of outsourcing represented in “the theft of the unique intellectual 
assets of the organization and confidential data by the provider.” This supports the findings of the 
current study on the risks of outsourcing.

The results of the hypothesis (H2a-H2b) show a significant positive effect on the financial 
perspective; this shows the impact of utilizing direct outsourcing on the financial perspective. 
Moreover, this result indicates the capabilities of financial technology and its impact on the 
financial perspective of performance through outsourcing the adoption of FinTech.

Operational Risks (H3). The hypothesis explores the influence of operational risks proposed 
performance of banks. The results of the hypothesis (β = −0.194, p = 0.003). There is a significant 
negative effect of operational risks on the banks’ performance. That means when the banks control 
and avoid the operational risk, the performance will increase. This explains that banks face 
operational risks during the adoption of FinTech, which is represented by: technical or digital errors 
that may occur to bank systems during work, whether operational mistakes by bank employees or 
due to the modernity of digital technologies and services. Errors that may occur by technicians and 
engineers. Errors may occur during the conduct of financial operations for clients via digital 
technologies. These errors, which pose risks during the operations of FinTech services in banks, 
whether by customers or employees, have a negative impact on the performance of banks.

The results of the hypothesis (H3a-H3b) display a significant negative effect on all dimensions of 
the balanced scorecard, except the Education and growth perspective by operational risks. This 
shows the impact of negative operational risks on most of the balanced scorecard perspectives, 
which indicates the importance of managing operational risks when adopting FinTech in banks.

Systemic Risks (H4). The results for the factor systemic risks indicate that it is insignificant at 
(p,0.05). The hypotheses (H4) are rejected and show no significant effect of the systemic risks on 
banks’ performance. This shows that the systemic risks, which represent the risks of information 
technology, and software technologies in the banking business, do not affect the performance of 
banks. The rejection of this hypothesis can be explained by the fact that the digital technologies of 
FinTech are recent digital developments when used by banks that may increase the risks of 
information technology. Still, the necessary and expected preparations may be ready to avoid 
these risks, which may not affect the performance of banks. Also, digital technologies such as 
Blockchain have a high technology to maintain data confidentiality and help not penetrate it. 
Artificial intelligence techniques help in detecting and identifying risks and finding the expected 
risks, as well as in big data technology that analyzes data and helps detect any data or information 
that may lead to risks to the organization.

Outsourcing risks with Cyber risks (H5): The results for the hypotheses systemic risks indicate that 
it is insignificant at (p,0.05). And the Pearson Correlation value is (0.055) and insignificant which 
means there is no correlation. The hypotheses (H5) are rejected and show no significant effect of 
outsourcing risks on cyber risks. This result is indicated by the studies (Bouveret, 2018; Buckley et 
al., 2019; Chapelle, 2019; Mesic, 2021). The risks of outsourcing may not lead to cyber risks when 
third parties update software and technologies. An unintended error may occur that leads to cyber 
risks when third parties have access to bank data, or when financial institutions are linked, and the 
communication between them is weak. These possibilities may not occur as financial institutions 
operate contracts with strict third parties and set penal conditions for breaching any contract 
clause. So third parties try not to leave any loophole allowing cyber risks. This reassures decision- 
makers about outsourcing. This may explain why this hypothesis is not accepted.

Outsourcing risks with Operational risks (H6): The hypothesis explores the influence of outsour
cing risks and proposed operational risks. The results of the hypothesis (β = 0.233, T = 4.334, 
p =0.000), and the Pearson Correlation value is (0.241) and (0.000) significant that means there is 
correlation. There is a significant positive effect of outsourcing risks on operational risks. When 
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banks adopt digital FinTech technologies from third parties, these technologies work on the banks’ 
operating systems as these technologies work to provide digital financial services or develop the 
banking system, which is done through outsourcing. Therefore, any risks that occur when out
sourcing increase the operational risks. Third parties may control the management of these 
technologies, the transparency of operations decreases, and thus the possibility of operational 
risks increases, which is what the study indicated (BCBS, 2018). Some digital technologies provided 
by third parties work mainly on the operating systems of banks, such as cloud computing, which 
poses a direct danger to the operating systems at a high rate. And this is indicated by a study 
(Vučinić, 2020); therefore, any risks of outsourcing this technology increase operational risks. Thus, 
outsourcing risks positively impact operational risks, meaning that the greater the risks of out
sourcing, the greater the occurrence of operational risks.

Cyber risks with Operational risks (H7): The results for the effects of cyber risks on operational risks (β = 
0.209, p = 0.000). The results indicate significant positive path coefficients signifying the influence 
between cyber risks and banks’ operational risks. The Pearson Correlation value is (0.220) and (0.000) 
significant that means there is correlation. This hypothesis is accepted. Hackers and cybercriminals work 
to penetrate the systems of financial institutions, manipulate confidential data and information, and 
carry out their crimes. Thus, cyber risks are mainly affected by the operating systems of financial 
institutions, meaning that cyber risks affect operational risks. The study (Cebula & Young, 2010) indicated 
that cyber risks are considered operational risks, as they significantly impact data and information 
availability, which leads to operational risks. This is the reason behind the positive impact of cyber risks 
on operational risks, meaning that the higher the cyber risks, the higher the operational risks.

Cyber risks with Systemic risks (H8): The results for the effects of cyber risks on systemic risks (β = 0.553, 
p = 0.000). The results indicate significant positive path coefficients signifying the influence between 
cyber risks and banks’ systemic risks. The Pearson Correlation value is (0.614) and (0.000) significant that 
means there is correlation. FinTech technologies and digital services operate via the Internet, which may 
raise cyber risks through technical or digital error or electronic violations and attacks on any financial 
institution. It may affect a financial institution and the entire financial sector. The financial institutions 
work together and cooperate in providing financial services. Some financial institutions are connected by 
networks or otherwise. Some financial institutions have effective communication with each other. When 
an electronic penetration or attack occurs for one financial institution, it may affect the rest directly or 
indirectly and even affect the entire financial sector. It increases the systemic risk. Therefore, cyber risks 
positively impact systemic risks, meaning that the greater the cyber risks may increase the occurrence of 
systemic risks. The result of this hypothesis supports what some studies have indicated, such as those of 
(Safeza Mohd Sapian et al., 2021; Yuan & Xu, 2020).

Operational risks and Systemic risks (9): The results for the effects of cyber risks on systemic risks (β = 
0.282, p = 0.000). The results indicate significant positive path coefficients signifying the influence 
between cyber risks and banks’ systemic risks. The Pearson Correlation value is (0.404) and (0.000) 
significant that means there is correlation. Operational operations are mainly related to the systems of 
financial institutions, so the operational risks affect the systems of financial institutions. The financial 
institutions are closely related to each other. When one financial institution is affected by operational 
risks, it may affect the rest of the financial institutions, and thus systemic risks increase. This explains that 
operational risks have a positive impact on systemic risks.

8. Conclusions

8.1. Conclusions
The current study proved the validity of the proposed relationship between the risk variables on 
each other, except for the impact of outsourcing risks on cyber risks. The results showed an impact 
and relationship of cyber risks on operational and systemic risks, an impact of outsourcing risks on 
operational risks, and an impact of operational risks on systemic risks.
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The study concluded that there is a significant negative impact of cyber risks on the performance 
of banks adopting FinTech. Cyber risks ranked first and most affected the banks’ performance, 
among other variables. It was found that it affects all four performance perspectives negatively. 
This indicates the high impact of cyber risks on performance in general and on all perspectives.

The study also found a significant negative impact of operational risks on the performance of 
FinTech banks. The results revealed that all performance perspectives were negatively affected by 
operational risks, except for education and growth.

As for the outsourcing risks, they turned out to have a significant positive impact on the 
performance of the banks. This result shows that outsourcing risks put banks in a state of 
readiness, caution, and full vigilance to avoid any risks that threaten them by outsourcing when 
adopting FinTech. This enhances the maximum benefits of outsourcing, which increases perfor
mance positively. The study found that it had a positive impact on the financial perspective.

As for the impact of the systemic risks of adopting FinTech on the performance of banks, it was found 
that there is no impact on the performance of banks. The impact of systemic risks on performance 
perspectives was tested, and it was found that there was no impact on the four perspectives.

8.2. Limitations and future research
This study succeeded in achieving its objectives, but there are some limitations as follows:

This study used primary data (questionnaires and interviews). Future studies can use the vari
ables of this study, use secondary data, and know the difference between the current study and 
the study through secondary data. This study also used cyber, operational, systemic, and out
sourcing risks; therefore, future studies can identify other risks for adopting FinTech and know the 
extent of their impact on the performance of the banks that adopt FinTech, such as (strategic risks, 
money laundering risks, terrorist financing, and other risks). In addition, future studies can study 
the systemic risks of adopting FinTech in banks as an integrated and broad study and know the 
extent of its impact on banks’ performance. Future studies also can examine outsourcing for 
adopting FinTech in banks comprehensively and deeply and then identify its impact on perfor
mance, especially in less developed countries. Thus, this suggests future studies examining the 
impact of outsourcing risks on cyber risks when FinTech is widely and deeply adopted in banks.

Funding
The authors received no direct funding for this research.

Author details
Hussein Ahmed Al-Shari1,2 

E-mail: hus5052020@gmail.com 
ORCID ID: http://orcid.org/0000-0001-7153-4876 
M. A. Lokhande2 

1 Department of Business Administration, Thamar 
University -dhamar, Thamar, Yemen. 

2 Department of Commerce, Dr. Babasaheb Ambedkar 
Marathwada University - Aurangabad, Aurangabad, 
India. 

Disclosure statement
No potential conflict of interest was reported by the 
authors.

Data availability
Data are available upon request.

Citation information 
Cite this article as: The relationship between the risks of 
adopting FinTech in banks and their impact on the per
formance, Hussein Ahmed Al-Shari & M. A. Lokhande, 
Cogent Business & Management (2023), 10: 2174242.

References
Aggarwal, V. S., & Kapoor, M. (2021). Multigroup analysis 

of higher-order model of knowledge variables in the 
context of global ventures through PLS-SEM. South 
Asian Journal of Business Studies, 10(1), 128–146. 
https://doi.org/10.1108/SAJBS-02-2020-0037

Aldasoro, I., Gambacorta, L., & Giudici, P. (2020). Operational 
and cyber risks in the financial sector. 8, No. 840. SSRN, 
Elsevier. https://ssrn.com/abstract=3549526

Al-Dmour, H., Asfour, F., Al-Dmour, R., & Al-Dmour, A. (2020). 
The effect of marketing knowledge management on 
bank performance through fintech innovations: A survey 
study of Jordanian commercial banks. Interdisciplinary 
Journal of Information, Knowledge, and Management, 
15, 203–225. https://doi.org/10.28945/4619

Ali, F., Rasoolimanesh, S. M., Sarstedt, M., Ringle, C. M., & 
Ryu, K. (2018). An assessment of the use of partial 
least squares structural equation modeling (PLS-SEM) 
in hospitality research. International Journal of 
Contemporary Hospitality Management. https://doi. 
org/10.1108/IJCHM-10-2016-0568

Ali, M., Raza, S. A., Khamis, B., Puah, C. H., & Amin, H. 
(2021). How perceived risk, benefit and trust deter
mine user Fintech adoption: A new dimension for 
Islamic finance. Foresight, 23(4), 403–420. https:// 
doi.org/10.1108/FS-09-2020-0095

Al-Shari & Lokhande, Cogent Business & Management (2023), 10: 2174242                                                                                                                       
https://doi.org/10.1080/23311975.2023.2174242

Page 28 of 35

https://doi.org/10.1108/SAJBS-02-2020-0037
https://ssrn.com/abstract=3549526
https://doi.org/10.28945/4619
https://doi.org/10.1108/IJCHM-10-2016-0568
https://doi.org/10.1108/IJCHM-10-2016-0568
https://doi.org/10.1108/FS-09-2020-0095
https://doi.org/10.1108/FS-09-2020-0095


Anderson, J. C., & Gerbing, D. W. (1988). Structural equa
tion modeling in practice: A review and recom
mended two-step approach. Psychological, 103(3). 
http://www.personal.psu.edu/jxb14/M554/articles/ 
Anderson&Gerbing1988.pdf

Aubert, B. A., Rivard, S., & Patry, M. (2004). A transaction 
cost model of IT outsourcing. Information & 
Management, 41(7), 921–932. https://doi.org/10. 
1016/j.im.2003.09.001

Bahli, B., & Rivard, S. (2003). The information technology 
outsourcing risk: A transaction cost and agency the
ory-based perspective. Journal of Information 
Technology, 18(3), 211–221. https://doi.org/10.1080/ 
0268396032000130214

BCBS. (2018). Implications of fintech developments for 
banks and bank supervisors. Sound Practises, 10 
(February), 1–49. https://scholar.google.com/scholar? 
hl=en&as_sdt=0%2C5&scioq=BCBS.+%282018%29. 
+Implications+of+fintech+developments+for+banks 
+and+bank+supervisors&q=BCBS.+%282018%29. 
+Implications+of+fintech+developments+for+banks 
+and+bank+supervisors.&btnG=

Becker, J.-M., Klein, K., & Wetzels, M. (2012). Hierarchical 
latent variable models in PLS-SEM: Guidelines for 
using reflective-formative type models. Long Range 
Planning, 45(5–6), 359–394. https://doi.org/10.1016/j. 
lrp.2012.10.001

Blakstad, S., & Allen, R. (2018). Leapfrogging Banks in 
Emerging Markets. FinTech Revolution. https://doi. 
org/10.1007/978-3-319-76014-8_7

Bouveret, A. (2018). Cyber risk for the financial sector: A 
framework for quantitative assessment. International 
Monetary Fund.

Brewer, N., Wilson, C., & Beck, K. (1994). Supervisory 
behaviour and team performance amongst police 
patrol sergeants. Journal of Occupational and 
Organizational Psychology, 67(1), 69–78. https://doi. 
org/10.1111/j.2044-8325.1994.tb00550.x

Buckley, R. P., Arner, D. W., Zetzsche, D. A., & Selga, E. 
(2019). The dark side of digital financial transforma
tion: The new risks of FinTech and the rise of 
techRisk. SSRN Electronic Journal. https://doi.org/10. 
2139/ssrn.3478640

Bu, Y., Li, H., & Wu, X. (2021). Effective regulations of 
FinTech innovations: The case of China. Economics of 
Innovation and New Technology. https://doi.org/10. 
1080/10438599.2020.1868069

Cebula, J. L., & Young, L. R. (2010). A taxonomy of opera
tional cyber security risks CERT ® program A 
Taxonomy of operational cyber security risks the ori
ginal document contains color images. December. 
Software Engineering Institute. http://www.sei.cmu. 
edu

Chapelle, A. (2019). Operational risk management: Best 
practices in the financial services industry. John Wiley 
& Sons.

Chen, X., You, X., & Chang, V. (2021). FinTech and com
mercial banks’ performance in China: A leap forward 
or survival of the fittest? Technological Forecasting 
and Social Change, 166, 120645. https://doi.org/10. 
1016/j.techfore.2021.120645

Comrey, A. L., & Lee, H. B. (1992). A first course in factor 
analysis. Taylor & Francis Group. https://doi.org/10. 
4324/9781315827506

Cooper, D. R., & Schindler, P. S. (2014). Business research 
methods.© The McGraw− Hill companies. McGraw Hill 
International Edition, New York. https://www.scirp. 
org/(S(351jmbntv-nsjt1aadkposzje))/reference/refer 
encespapers.aspx?referenceid=2397726

Cortina, J. J., & Schmukler, S. L. (2018). Research & policy 
briefs. The Fintech Revolution: A Threat to Global 

Banking? 4. Elsevier. https://documents1.worldbank. 
org/curated/en/516561523035869085/pdf/125038- 
REVISED-A-Threat-to-Global-Banking-6-April-2018.pdf

Dwivedi, P., Alabdooli, J. I., & Dwivedi, R. (2021). Role of 
FinTech adoption for competitiveness and perfor
mance of the Bank: A study of banking industry in 
UAE. International Journal of Global Business and 
Competitiveness, 16(2), 130–138. https://doi.org/10. 
1007/s42943-021-00033-9

Fan, Y., Chen, J., Shirkey, G., John, R., Wu, S. R., Park, H., & 
Shao, C. (2016). Applications of structural equation 
modeling (SEM) in ecological studies: An updated 
review. Ecological Processes, 5(1), 1. https://doi.org/ 
10.1186/s13717-016-0063-3

Field, A. (2013). Discovering statistics using IBM SPSS sta
tistics. SAGE Pubblishing India Pvt Ltd.

Franco, L., Garcia, A. L., Husetovic, V., & Lassiter, J. (2020). 
Does fintech contribute to systemic risk? Evidence 
from the U.S. And Europe. SSRN Electronic Journal. 
https://doi.org/10.2139/ssrn.3468809

Geijteman, E., & Mevius, L. (2016). Lekkende borsten, 
gammele kleppen en kleverige matjes. Nederlands 
Tijdschrift Voor Geneeskunde, 160(12–13), 5–40. 
https://books.google.co.in/books?hl=en&lr=&id= 
5hfYLlr80moC&oi=fnd&pg=PA17&dq=+Nederlands 
+Tijdschrift+Voor+Geneeskunde,+160(12%E2%80% 
9313),+5%E2%80%9340+.&ots=InQBZ68BAW&sig= 
vpSPNqUB7R3v2n6_uc0zWl18tkg&redir_esc=y#v=one 
page&q=Nederlands%20Tijdschrift%20Voor% 
20Geneeskunde%2C%20160(12%E2%80%9313)%2C 
%205%E2%80%9340%20.&f=false

Giudici, P. (2018). Fintech risk management: A research 
challenge for artificial intelligence in finance. 
Frontiers in Artificial Intelligence, 1(November), 1–6. 
https://doi.org/10.3389/frai.2018.00001

Gomber, P., Kauffman, R. J., Parker, C., & Weber, B. W. 
(2018). On the Fintech revolution: Interpreting the 
forces of innovation, disruption, and transformation 
in financial services. Journal of Management 
Information Systems, 35(1), 220–265. https://doi.org/ 
10.1080/07421222.2018.1440766

Gu, Y., Zhu, S., Yang, Z., Zhao, Y., Yuan, X., & Elhoseny, M. 
(2019). Research on banking systemic risk contagion 
based on network dynamic time-variant contagion 
kinetics model. Journal of Intelligent and Fuzzy 
Systems, 37(1), 381–395. https://doi.org/10.3233/ 
JIFS-179094

Hair, J. F., Anderson, R. E., Babin, B. J., & Black, W. C. 
(2010). Multivariate data analysis: A global perspec
tive: Pearson Upper Saddle River. Kennesaw State 
University.

Hair Jr, J. F., Howard, M. C., & Nitzl, C. (2020). Assessing 
measurement model quality in PLS-SEM using con
firmatory composite analysis. Journal of Business 
Research, 109, 101–110. https://doi.org/10.1016/j. 
jbusres.2019.11.069

Hair, J. F., Ringle, C. M., & Sarstedt, M. (2011). PLS-SEM: 
Indeed a Silver Bullet. Journal of Marketing Theory 
and Practice, 19(2), 139–152. 10.2753.MTP1069- 
6679190202. https://doi.org/10.2753/MTP1069- 
6679190202.

Hair, J. F., Risher, J. J., Sarstedt, M., & Ringle, C. M. (2019). 
When to use and how to report the results of PLS-SEM. 
European Business Review. Emerald Publishing 
Limited.

Hasaka, K. (2019). Institutional Knowledge at Singapore 
Management University The Impact of fintech inno
vations and financial standards on bank performance: 
Evidence from selected commercial banks in ASEAN. 
Dissertations and Theses. Singapore Management 
University.

Al-Shari & Lokhande, Cogent Business & Management (2023), 10: 2174242                                                                                                                       
https://doi.org/10.1080/23311975.2023.2174242                                                                                                                                                       

Page 29 of 35

http://www.personal.psu.edu/jxb14/M554/articles/Anderson%26Gerbing1988.pdf
http://www.personal.psu.edu/jxb14/M554/articles/Anderson%26Gerbing1988.pdf
https://doi.org/10.1016/j.im.2003.09.001
https://doi.org/10.1016/j.im.2003.09.001
https://doi.org/10.1080/0268396032000130214
https://doi.org/10.1080/0268396032000130214
https://scholar.google.com/scholar?hl=en%26as_sdt=0%252C5%26scioq=BCBS.+%25282018%2529.+Implications+of+fintech+developments+for+banks+and+bank+supervisors%26q=BCBS.+%25282018%2529.+Implications+of+fintech+developments+for+banks+and+bank+supervisors.%26btnG=
https://scholar.google.com/scholar?hl=en%26as_sdt=0%252C5%26scioq=BCBS.+%25282018%2529.+Implications+of+fintech+developments+for+banks+and+bank+supervisors%26q=BCBS.+%25282018%2529.+Implications+of+fintech+developments+for+banks+and+bank+supervisors.%26btnG=
https://scholar.google.com/scholar?hl=en%26as_sdt=0%252C5%26scioq=BCBS.+%25282018%2529.+Implications+of+fintech+developments+for+banks+and+bank+supervisors%26q=BCBS.+%25282018%2529.+Implications+of+fintech+developments+for+banks+and+bank+supervisors.%26btnG=
https://scholar.google.com/scholar?hl=en%26as_sdt=0%252C5%26scioq=BCBS.+%25282018%2529.+Implications+of+fintech+developments+for+banks+and+bank+supervisors%26q=BCBS.+%25282018%2529.+Implications+of+fintech+developments+for+banks+and+bank+supervisors.%26btnG=
https://scholar.google.com/scholar?hl=en%26as_sdt=0%252C5%26scioq=BCBS.+%25282018%2529.+Implications+of+fintech+developments+for+banks+and+bank+supervisors%26q=BCBS.+%25282018%2529.+Implications+of+fintech+developments+for+banks+and+bank+supervisors.%26btnG=
https://scholar.google.com/scholar?hl=en%26as_sdt=0%252C5%26scioq=BCBS.+%25282018%2529.+Implications+of+fintech+developments+for+banks+and+bank+supervisors%26q=BCBS.+%25282018%2529.+Implications+of+fintech+developments+for+banks+and+bank+supervisors.%26btnG=
https://doi.org/10.1016/j.lrp.2012.10.001
https://doi.org/10.1016/j.lrp.2012.10.001
https://doi.org/10.1007/978-3-319-76014-8_7
https://doi.org/10.1007/978-3-319-76014-8_7
https://doi.org/10.1111/j.2044-8325.1994.tb00550.x
https://doi.org/10.1111/j.2044-8325.1994.tb00550.x
https://doi.org/10.2139/ssrn.3478640
https://doi.org/10.2139/ssrn.3478640
https://doi.org/10.1080/10438599.2020.1868069
https://doi.org/10.1080/10438599.2020.1868069
http://www.sei.cmu.edu
http://www.sei.cmu.edu
https://doi.org/10.1016/j.techfore.2021.120645
https://doi.org/10.1016/j.techfore.2021.120645
https://doi.org/10.4324/9781315827506
https://doi.org/10.4324/9781315827506
https://www.scirp.org/(S(351jmbntv-nsjt1aadkposzje))/reference/referencespapers.aspx?referenceid=2397726
https://www.scirp.org/(S(351jmbntv-nsjt1aadkposzje))/reference/referencespapers.aspx?referenceid=2397726
https://www.scirp.org/(S(351jmbntv-nsjt1aadkposzje))/reference/referencespapers.aspx?referenceid=2397726
https://documents1.worldbank.org/curated/en/516561523035869085/pdf/125038-REVISED-A-Threat-to-Global-Banking-6-April-2018.pdf
https://documents1.worldbank.org/curated/en/516561523035869085/pdf/125038-REVISED-A-Threat-to-Global-Banking-6-April-2018.pdf
https://documents1.worldbank.org/curated/en/516561523035869085/pdf/125038-REVISED-A-Threat-to-Global-Banking-6-April-2018.pdf
https://doi.org/10.1007/s42943-021-00033-9
https://doi.org/10.1007/s42943-021-00033-9
https://doi.org/10.1186/s13717-016-0063-3
https://doi.org/10.1186/s13717-016-0063-3
https://doi.org/10.2139/ssrn.3468809
https://books.google.co.in/books?hl=en%26lr=%26id=5hfYLlr80moC%26oi=fnd%26pg=PA17%26dq=+Nederlands+Tijdschrift+Voor+Geneeskunde,+160(12%25E2%2580%259313),+5%25E2%2580%259340+.%26ots=InQBZ68BAW%26sig=vpSPNqUB7R3v2n6_uc0zWl18tkg%26redir_esc=y#v=onepage%26q=Nederlands%2520Tijdschrift%2520Voor%2520Geneeskunde%252C%2520160(12%25E2%2580%259313)%252C%25205%25E2%2580%259340%2520.%26f=false
https://books.google.co.in/books?hl=en%26lr=%26id=5hfYLlr80moC%26oi=fnd%26pg=PA17%26dq=+Nederlands+Tijdschrift+Voor+Geneeskunde,+160(12%25E2%2580%259313),+5%25E2%2580%259340+.%26ots=InQBZ68BAW%26sig=vpSPNqUB7R3v2n6_uc0zWl18tkg%26redir_esc=y#v=onepage%26q=Nederlands%2520Tijdschrift%2520Voor%2520Geneeskunde%252C%2520160(12%25E2%2580%259313)%252C%25205%25E2%2580%259340%2520.%26f=false
https://books.google.co.in/books?hl=en%26lr=%26id=5hfYLlr80moC%26oi=fnd%26pg=PA17%26dq=+Nederlands+Tijdschrift+Voor+Geneeskunde,+160(12%25E2%2580%259313),+5%25E2%2580%259340+.%26ots=InQBZ68BAW%26sig=vpSPNqUB7R3v2n6_uc0zWl18tkg%26redir_esc=y#v=onepage%26q=Nederlands%2520Tijdschrift%2520Voor%2520Geneeskunde%252C%2520160(12%25E2%2580%259313)%252C%25205%25E2%2580%259340%2520.%26f=false
https://books.google.co.in/books?hl=en%26lr=%26id=5hfYLlr80moC%26oi=fnd%26pg=PA17%26dq=+Nederlands+Tijdschrift+Voor+Geneeskunde,+160(12%25E2%2580%259313),+5%25E2%2580%259340+.%26ots=InQBZ68BAW%26sig=vpSPNqUB7R3v2n6_uc0zWl18tkg%26redir_esc=y#v=onepage%26q=Nederlands%2520Tijdschrift%2520Voor%2520Geneeskunde%252C%2520160(12%25E2%2580%259313)%252C%25205%25E2%2580%259340%2520.%26f=false
https://books.google.co.in/books?hl=en%26lr=%26id=5hfYLlr80moC%26oi=fnd%26pg=PA17%26dq=+Nederlands+Tijdschrift+Voor+Geneeskunde,+160(12%25E2%2580%259313),+5%25E2%2580%259340+.%26ots=InQBZ68BAW%26sig=vpSPNqUB7R3v2n6_uc0zWl18tkg%26redir_esc=y#v=onepage%26q=Nederlands%2520Tijdschrift%2520Voor%2520Geneeskunde%252C%2520160(12%25E2%2580%259313)%252C%25205%25E2%2580%259340%2520.%26f=false
https://books.google.co.in/books?hl=en%26lr=%26id=5hfYLlr80moC%26oi=fnd%26pg=PA17%26dq=+Nederlands+Tijdschrift+Voor+Geneeskunde,+160(12%25E2%2580%259313),+5%25E2%2580%259340+.%26ots=InQBZ68BAW%26sig=vpSPNqUB7R3v2n6_uc0zWl18tkg%26redir_esc=y#v=onepage%26q=Nederlands%2520Tijdschrift%2520Voor%2520Geneeskunde%252C%2520160(12%25E2%2580%259313)%252C%25205%25E2%2580%259340%2520.%26f=false
https://books.google.co.in/books?hl=en%26lr=%26id=5hfYLlr80moC%26oi=fnd%26pg=PA17%26dq=+Nederlands+Tijdschrift+Voor+Geneeskunde,+160(12%25E2%2580%259313),+5%25E2%2580%259340+.%26ots=InQBZ68BAW%26sig=vpSPNqUB7R3v2n6_uc0zWl18tkg%26redir_esc=y#v=onepage%26q=Nederlands%2520Tijdschrift%2520Voor%2520Geneeskunde%252C%2520160(12%25E2%2580%259313)%252C%25205%25E2%2580%259340%2520.%26f=false
https://books.google.co.in/books?hl=en%26lr=%26id=5hfYLlr80moC%26oi=fnd%26pg=PA17%26dq=+Nederlands+Tijdschrift+Voor+Geneeskunde,+160(12%25E2%2580%259313),+5%25E2%2580%259340+.%26ots=InQBZ68BAW%26sig=vpSPNqUB7R3v2n6_uc0zWl18tkg%26redir_esc=y#v=onepage%26q=Nederlands%2520Tijdschrift%2520Voor%2520Geneeskunde%252C%2520160(12%25E2%2580%259313)%252C%25205%25E2%2580%259340%2520.%26f=false
https://doi.org/10.3389/frai.2018.00001
https://doi.org/10.1080/07421222.2018.1440766
https://doi.org/10.1080/07421222.2018.1440766
https://doi.org/10.3233/JIFS-179094
https://doi.org/10.3233/JIFS-179094
https://doi.org/10.1016/j.jbusres.2019.11.069
https://doi.org/10.1016/j.jbusres.2019.11.069
https://doi.org/10.2753/MTP1069-6679190202
https://doi.org/10.2753/MTP1069-6679190202


Hasan, D. 2019). Analysis of banking service financial 
technology (Fintech) risk management in Islamic 
banks (Case Study at Bank Syariah X in Jakarta). KnE 
Social Sciences, (2019, 492–508. https://doi.org/10. 
18502/kss.v3i26.5396

Henseler, J., Hubona, G., & Ray, P. A. (2016). Using PLS path 
modeling in new technology research: Updated guide
lines. Industrial Management and Data Systems, 116 
(1), 2–20. https://doi.org/10.1108/IMDS-09-2015-0382

Hoecht, A., & Trott, P. (2006). Outsourcing, information 
leakage and the risk of losing technology-based 
competencies. European Business Review. Emerald 
Group Publishing Limited.

Jayalath, J. A. R. C., & Premaratne, S. C. (2021). Analysis of 
key digital technology infrastructure and cyber 
security consideration factors for fintech companies. 
International Journal of Research Publications, 84(1), 
128–135. https://doi.org/10.47119/ 
ijrp100841920212246

Jr, H., Joseph, F., Hult, G. T. M., Ringle, C. M., & Sarstedt, M. 
(2021). A primer on partial least squares structural 
equation modeling (PLS-SEM). Sage publications.

Kaplan, R. S., Norton, D. P., Norton, D. R., Marvin Bower 
Professor of Leadership Development Boston, H. B. S., 
& Collaborative, B. S. (2005). The balanced scorecard: 
Measures that drive performance. Harvard Business 
Review. https://books.google.co.in/books?id= 
jXAGngEACAAJ

Kasem, S., Yamada, S., Kiupel, M., Woodruff, M., Ohya, K., & 
Fukushi, H. (2008). Equine herpesvirus type 9 in giraffe 
with encephalitis. Emerging Infectious Diseases, 14(12), 
1948. https://doi.org/10.3201/eid1412.080801

Kaur, G., Lashkari, Z. H., & Lashkari, A. H. (2021). 
Understanding cybersecurity management in FinTech: 
Challenges, strategies, and trends. Springer. http:// 
www.springer.com/series/16360

Kemp, M. H. D. (2017). Systemic Risk and the Financial 
System. Systemic Risk, 5–29. https://doi.org/10.1057/ 
978-1-137-56587-7_2

Khalil, F., & Alam, H. M. (2020). Identification of Fintech 
driven operational risk events. Journal of the Research 
Society of Pakistan, 1(57), 75–87. http://pu.edu.pk/ 
images/journal/history/PDF-FILES/6_57_1_20.pdf

Ky, S., Rugemintwari, C., & Sauviat, A. (2019). Is Fintech good 
for bank performance? The case of mobile money in 
the east African community. SSRN Electronic Journal. 
https://doi.org/10.2139/ssrn.3401930

Lim, T., & Thng, P. (2021). Outsourcing life cycle model for 
financial services in the fintech era. Proceedings of 
the International Conference on Industrial 
Engineering and Operations Management, 703–731.

Lukonga, M. I. (2018). Fintech, inclusive growth and cyber 
risks: Focus on the MENAP and CCA regions. 
International Monetary Fund.

Martinez, P. (2013). TRADE FINANCE Production Manager. 
Emerald Group Publishing Limited.

Mehrban, S., Khan, M. A., Nadeem, M. W., Hussain, M., 
Ahmed, M. M., Hakeem, O., Saqib, S., Kiah, M. L. M., 
Abbas, F., & Hassan, M. (2020). Towards secure 
FinTech: A survey, taxonomy, and open research 
challenges. IEEE Access, 8, 23391–23406. https://doi. 
org/10.1109/ACCESS.2020.2970430

Memon, A. H., & Rahman, I. A. (2014). SEM-PLS analysis of 
inhibiting factors of cost performance for large con
struction projects in Malaysia: Perspective of clients 
and consultants. The Scientific World Journal, 2014, 
1–9. https://doi.org/10.1155/2014/165158

Mesic, D. (2021). Origin, role and supervision of fintech firms. 
American Journal of Applied Scientific Research, 7(3), 29. 
https://doi.org/10.11648/j.ajasr.20210703.11

Najaf, K., Schinckus, C., Mostafiz, M. I., & Najaf, R. (2020). 
Conceptualising cybersecurity risk of fintech firms and 
banks sustainability. Sheffield Hallam University 
Research Archive (SHURA). https://shura.shu.ac.uk/id/ 
eprint/27504

Nguyen, L., Tran, S., & Ho, T. (2021). Fintech credit, bank 
regulations and bank performance: A cross-country 
analysis. Asia-Pacific Journal of Business 
Administration. https://doi.org/10.1108/APJBA-05- 
2021-0196

Nitzl, C., & Chin, W. W. (2017). The case of partial least 
squares (PLS) path modeling in managerial accounting 
research. Journal of Management Control, 28(2), 137– 
156. https://doi.org/10.1007/s00187-017-0249-6

Owusu, A., & Liu, S. (2017). Business intelligence systems 
and bank performance in Ghana: The balanced score
card approach. Cogent Business and Management, 4(1), 
1. https://doi.org/10.1080/23311975.2017.1364056

Panetta, F. (2018). Fintech and banking: Today and 
tomorrow. May, Harvard Law School Bicentennial 
Annual Reunion of the Harvard Law School 
Association of Europe, 1–11. https://www.bancadita 
lia.it/pubblicazioni/interventi-direttorio/int-dir-2018/ 
panetta-120518.pdf

Qin, L., Wu, H., Zhang, N., & Li, X. (2012). Risk identification 
and conduction model for financial institution IT 
outsourcing in China. Information Technology and 
Management, 13(4), 429–443. https://doi.org/10. 
1007/s10799-012-0131-z

Romanova, I., & Kudinska, M. (2016). Banking and fintech: 
A challenge or opportunity? Contemporary Studies in 
Economic and Financial Analysis, 98, 21–35. https:// 
doi.org/10.1108/S1569-375920160000098002

Rozzani, N., & Rahman, R. A. (2013). Camels and performance 
evaluation of banks in Malaysia: Conventional versus 
Islamic. Journal of Islamic Finance and Business 
Research, 2(1), 36–45. https://d1wqtxts1xzle7.cloud 
front.net/50499350/Camels_and_Performance_ 
Evaluation_of_Ban20161123-4130-1lbsvtl-libre.pdf? 
1479903508=&response-content-disposition=inline% 
3B+filename%3DCamels_and_performance_evalua 
tion_of_ban.pdf&Expires=1676193666&Signature= 
WuUMIFKetdg8i9uBvdWdeYBEm4OPZjBdrBy-L-DaT 
SysSSEz6ZLxbTB5JtDqpongjNjf4vzIkA9tRFoo0I277VfZ 
A9hcMGyiVpBN6s4zd~qfEIbub9sfuy7l-8VM6stl7Kdm 
U9qUjXcDKIP-CPPDBDAs~NJZbjT4La9zVeZP9-X~syE46~ 
Xz8jXv2YJH0qwYsF9AwRHusWmWo7ycKC2LEa99xEmk 
xBUDY8AHHaxpx-0sNhh7soIcq0lj68jgNIEfPJIDEjEAB 
PKGA9Sua~xxeLwFmh-4OesZItYVBW6BpnD37nb3 
g76Uwvv4bhAFLySOtXfWbhDCGc~8kdXPl5lRaQ__&Key- 
Pair-Id=APKAJLOHF5GGSLRBV4ZA

Ryu, H. S. (2018). Understanding benefit and risk frame
work of Fintech adoption: Comparison of early 
adopters and late adopters. Proceedings of the 
Annual Hawaii International Conference on System 
Sciences, 2018-Janua, 3864–3873. https://doi.org/10. 
24251/hicss.2018.486

Saleem, A. (2021). Fintech revolution, perceived risks and 
Fintech adoption: Evidence from financial industry of 
pakistan. International Journal of Multidisciplinary 
and Current Educational Research (IJMCER), 3(1), 
191–205. www.ijmcer.com

Samantra, C., Datta, S., & Mahapatra, S. S. (2014). Risk 
assessment in IT outsourcing using fuzzy decision- 
making approach: An Indian perspective. Expert 
Systems with Applications, 41(8), 4010–4022. https:// 
doi.org/10.1016/j.eswa.2013.12.024

Sapian, S. M., Abdulkadir, N., & Ibrahim, N. (2021). Trade 
finance in digital Era: Can FinTech harness the cur
rent risks and challenges? The Journal of Muamalat 

Al-Shari & Lokhande, Cogent Business & Management (2023), 10: 2174242                                                                                                                       
https://doi.org/10.1080/23311975.2023.2174242

Page 30 of 35

https://doi.org/10.18502/kss.v3i26.5396
https://doi.org/10.18502/kss.v3i26.5396
https://doi.org/10.1108/IMDS-09-2015-0382
https://doi.org/10.47119/ijrp100841920212246
https://doi.org/10.47119/ijrp100841920212246
https://books.google.co.in/books?id=jXAGngEACAAJ
https://books.google.co.in/books?id=jXAGngEACAAJ
https://doi.org/10.3201/eid1412.080801
http://www.springer.com/series/16360
http://www.springer.com/series/16360
https://doi.org/10.1057/978-1-137-56587-7_2
https://doi.org/10.1057/978-1-137-56587-7_2
http://pu.edu.pk/images/journal/history/PDF-FILES/6_57_1_20.pdf
http://pu.edu.pk/images/journal/history/PDF-FILES/6_57_1_20.pdf
https://doi.org/10.2139/ssrn.3401930
https://doi.org/10.1109/ACCESS.2020.2970430
https://doi.org/10.1109/ACCESS.2020.2970430
https://doi.org/10.1155/2014/165158
https://doi.org/10.11648/j.ajasr.20210703.11
https://shura.shu.ac.uk/id/eprint/27504
https://shura.shu.ac.uk/id/eprint/27504
https://doi.org/10.1108/APJBA-05-2021-0196
https://doi.org/10.1108/APJBA-05-2021-0196
https://doi.org/10.1007/s00187-017-0249-6
https://doi.org/10.1080/23311975.2017.1364056
https://www.bancaditalia.it/pubblicazioni/interventi-direttorio/int-dir-2018/panetta-120518.pdf
https://www.bancaditalia.it/pubblicazioni/interventi-direttorio/int-dir-2018/panetta-120518.pdf
https://www.bancaditalia.it/pubblicazioni/interventi-direttorio/int-dir-2018/panetta-120518.pdf
https://doi.org/10.1007/s10799-012-0131-z
https://doi.org/10.1007/s10799-012-0131-z
https://doi.org/10.1108/S1569-375920160000098002
https://doi.org/10.1108/S1569-375920160000098002
https://d1wqtxts1xzle7.cloudfront.net/50499350/Camels_and_Performance_Evaluation_of_Ban20161123-4130-1lbsvtl-libre.pdf?1479903508=%26response-content-disposition=inline%253B+filename%253DCamels_and_performance_evaluation_of_ban.pdf%26Expires=1676193666%26Signature=WuUMIFKetdg8i9uBvdWdeYBEm4OPZjBdrBy-L-DaTSysSSEz6ZLxbTB5JtDqpongjNjf4vzIkA9tRFoo0I277VfZA9hcMGyiVpBN6s4zd~qfEIbub9sfuy7l-8VM6stl7KdmU9qUjXcDKIP-CPPDBDAs~NJZbjT4La9zVeZP9-X~syE46~Xz8jXv2YJH0qwYsF9AwRHusWmWo7ycKC2LEa99xEmkxBUDY8AHHaxpx-0sNhh7soIcq0lj68jgNIEfPJIDEjEABPKGA9Sua~xxeLwFmh-4OesZItYVBW6BpnD37nb3g76Uwvv4bhAFLySOtXfWbhDCGc~8kdXPl5lRaQ__%26Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/50499350/Camels_and_Performance_Evaluation_of_Ban20161123-4130-1lbsvtl-libre.pdf?1479903508=%26response-content-disposition=inline%253B+filename%253DCamels_and_performance_evaluation_of_ban.pdf%26Expires=1676193666%26Signature=WuUMIFKetdg8i9uBvdWdeYBEm4OPZjBdrBy-L-DaTSysSSEz6ZLxbTB5JtDqpongjNjf4vzIkA9tRFoo0I277VfZA9hcMGyiVpBN6s4zd~qfEIbub9sfuy7l-8VM6stl7KdmU9qUjXcDKIP-CPPDBDAs~NJZbjT4La9zVeZP9-X~syE46~Xz8jXv2YJH0qwYsF9AwRHusWmWo7ycKC2LEa99xEmkxBUDY8AHHaxpx-0sNhh7soIcq0lj68jgNIEfPJIDEjEABPKGA9Sua~xxeLwFmh-4OesZItYVBW6BpnD37nb3g76Uwvv4bhAFLySOtXfWbhDCGc~8kdXPl5lRaQ__%26Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/50499350/Camels_and_Performance_Evaluation_of_Ban20161123-4130-1lbsvtl-libre.pdf?1479903508=%26response-content-disposition=inline%253B+filename%253DCamels_and_performance_evaluation_of_ban.pdf%26Expires=1676193666%26Signature=WuUMIFKetdg8i9uBvdWdeYBEm4OPZjBdrBy-L-DaTSysSSEz6ZLxbTB5JtDqpongjNjf4vzIkA9tRFoo0I277VfZA9hcMGyiVpBN6s4zd~qfEIbub9sfuy7l-8VM6stl7KdmU9qUjXcDKIP-CPPDBDAs~NJZbjT4La9zVeZP9-X~syE46~Xz8jXv2YJH0qwYsF9AwRHusWmWo7ycKC2LEa99xEmkxBUDY8AHHaxpx-0sNhh7soIcq0lj68jgNIEfPJIDEjEABPKGA9Sua~xxeLwFmh-4OesZItYVBW6BpnD37nb3g76Uwvv4bhAFLySOtXfWbhDCGc~8kdXPl5lRaQ__%26Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/50499350/Camels_and_Performance_Evaluation_of_Ban20161123-4130-1lbsvtl-libre.pdf?1479903508=%26response-content-disposition=inline%253B+filename%253DCamels_and_performance_evaluation_of_ban.pdf%26Expires=1676193666%26Signature=WuUMIFKetdg8i9uBvdWdeYBEm4OPZjBdrBy-L-DaTSysSSEz6ZLxbTB5JtDqpongjNjf4vzIkA9tRFoo0I277VfZA9hcMGyiVpBN6s4zd~qfEIbub9sfuy7l-8VM6stl7KdmU9qUjXcDKIP-CPPDBDAs~NJZbjT4La9zVeZP9-X~syE46~Xz8jXv2YJH0qwYsF9AwRHusWmWo7ycKC2LEa99xEmkxBUDY8AHHaxpx-0sNhh7soIcq0lj68jgNIEfPJIDEjEABPKGA9Sua~xxeLwFmh-4OesZItYVBW6BpnD37nb3g76Uwvv4bhAFLySOtXfWbhDCGc~8kdXPl5lRaQ__%26Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/50499350/Camels_and_Performance_Evaluation_of_Ban20161123-4130-1lbsvtl-libre.pdf?1479903508=%26response-content-disposition=inline%253B+filename%253DCamels_and_performance_evaluation_of_ban.pdf%26Expires=1676193666%26Signature=WuUMIFKetdg8i9uBvdWdeYBEm4OPZjBdrBy-L-DaTSysSSEz6ZLxbTB5JtDqpongjNjf4vzIkA9tRFoo0I277VfZA9hcMGyiVpBN6s4zd~qfEIbub9sfuy7l-8VM6stl7KdmU9qUjXcDKIP-CPPDBDAs~NJZbjT4La9zVeZP9-X~syE46~Xz8jXv2YJH0qwYsF9AwRHusWmWo7ycKC2LEa99xEmkxBUDY8AHHaxpx-0sNhh7soIcq0lj68jgNIEfPJIDEjEABPKGA9Sua~xxeLwFmh-4OesZItYVBW6BpnD37nb3g76Uwvv4bhAFLySOtXfWbhDCGc~8kdXPl5lRaQ__%26Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/50499350/Camels_and_Performance_Evaluation_of_Ban20161123-4130-1lbsvtl-libre.pdf?1479903508=%26response-content-disposition=inline%253B+filename%253DCamels_and_performance_evaluation_of_ban.pdf%26Expires=1676193666%26Signature=WuUMIFKetdg8i9uBvdWdeYBEm4OPZjBdrBy-L-DaTSysSSEz6ZLxbTB5JtDqpongjNjf4vzIkA9tRFoo0I277VfZA9hcMGyiVpBN6s4zd~qfEIbub9sfuy7l-8VM6stl7KdmU9qUjXcDKIP-CPPDBDAs~NJZbjT4La9zVeZP9-X~syE46~Xz8jXv2YJH0qwYsF9AwRHusWmWo7ycKC2LEa99xEmkxBUDY8AHHaxpx-0sNhh7soIcq0lj68jgNIEfPJIDEjEABPKGA9Sua~xxeLwFmh-4OesZItYVBW6BpnD37nb3g76Uwvv4bhAFLySOtXfWbhDCGc~8kdXPl5lRaQ__%26Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/50499350/Camels_and_Performance_Evaluation_of_Ban20161123-4130-1lbsvtl-libre.pdf?1479903508=%26response-content-disposition=inline%253B+filename%253DCamels_and_performance_evaluation_of_ban.pdf%26Expires=1676193666%26Signature=WuUMIFKetdg8i9uBvdWdeYBEm4OPZjBdrBy-L-DaTSysSSEz6ZLxbTB5JtDqpongjNjf4vzIkA9tRFoo0I277VfZA9hcMGyiVpBN6s4zd~qfEIbub9sfuy7l-8VM6stl7KdmU9qUjXcDKIP-CPPDBDAs~NJZbjT4La9zVeZP9-X~syE46~Xz8jXv2YJH0qwYsF9AwRHusWmWo7ycKC2LEa99xEmkxBUDY8AHHaxpx-0sNhh7soIcq0lj68jgNIEfPJIDEjEABPKGA9Sua~xxeLwFmh-4OesZItYVBW6BpnD37nb3g76Uwvv4bhAFLySOtXfWbhDCGc~8kdXPl5lRaQ__%26Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/50499350/Camels_and_Performance_Evaluation_of_Ban20161123-4130-1lbsvtl-libre.pdf?1479903508=%26response-content-disposition=inline%253B+filename%253DCamels_and_performance_evaluation_of_ban.pdf%26Expires=1676193666%26Signature=WuUMIFKetdg8i9uBvdWdeYBEm4OPZjBdrBy-L-DaTSysSSEz6ZLxbTB5JtDqpongjNjf4vzIkA9tRFoo0I277VfZA9hcMGyiVpBN6s4zd~qfEIbub9sfuy7l-8VM6stl7KdmU9qUjXcDKIP-CPPDBDAs~NJZbjT4La9zVeZP9-X~syE46~Xz8jXv2YJH0qwYsF9AwRHusWmWo7ycKC2LEa99xEmkxBUDY8AHHaxpx-0sNhh7soIcq0lj68jgNIEfPJIDEjEABPKGA9Sua~xxeLwFmh-4OesZItYVBW6BpnD37nb3g76Uwvv4bhAFLySOtXfWbhDCGc~8kdXPl5lRaQ__%26Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/50499350/Camels_and_Performance_Evaluation_of_Ban20161123-4130-1lbsvtl-libre.pdf?1479903508=%26response-content-disposition=inline%253B+filename%253DCamels_and_performance_evaluation_of_ban.pdf%26Expires=1676193666%26Signature=WuUMIFKetdg8i9uBvdWdeYBEm4OPZjBdrBy-L-DaTSysSSEz6ZLxbTB5JtDqpongjNjf4vzIkA9tRFoo0I277VfZA9hcMGyiVpBN6s4zd~qfEIbub9sfuy7l-8VM6stl7KdmU9qUjXcDKIP-CPPDBDAs~NJZbjT4La9zVeZP9-X~syE46~Xz8jXv2YJH0qwYsF9AwRHusWmWo7ycKC2LEa99xEmkxBUDY8AHHaxpx-0sNhh7soIcq0lj68jgNIEfPJIDEjEABPKGA9Sua~xxeLwFmh-4OesZItYVBW6BpnD37nb3g76Uwvv4bhAFLySOtXfWbhDCGc~8kdXPl5lRaQ__%26Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/50499350/Camels_and_Performance_Evaluation_of_Ban20161123-4130-1lbsvtl-libre.pdf?1479903508=%26response-content-disposition=inline%253B+filename%253DCamels_and_performance_evaluation_of_ban.pdf%26Expires=1676193666%26Signature=WuUMIFKetdg8i9uBvdWdeYBEm4OPZjBdrBy-L-DaTSysSSEz6ZLxbTB5JtDqpongjNjf4vzIkA9tRFoo0I277VfZA9hcMGyiVpBN6s4zd~qfEIbub9sfuy7l-8VM6stl7KdmU9qUjXcDKIP-CPPDBDAs~NJZbjT4La9zVeZP9-X~syE46~Xz8jXv2YJH0qwYsF9AwRHusWmWo7ycKC2LEa99xEmkxBUDY8AHHaxpx-0sNhh7soIcq0lj68jgNIEfPJIDEjEABPKGA9Sua~xxeLwFmh-4OesZItYVBW6BpnD37nb3g76Uwvv4bhAFLySOtXfWbhDCGc~8kdXPl5lRaQ__%26Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/50499350/Camels_and_Performance_Evaluation_of_Ban20161123-4130-1lbsvtl-libre.pdf?1479903508=%26response-content-disposition=inline%253B+filename%253DCamels_and_performance_evaluation_of_ban.pdf%26Expires=1676193666%26Signature=WuUMIFKetdg8i9uBvdWdeYBEm4OPZjBdrBy-L-DaTSysSSEz6ZLxbTB5JtDqpongjNjf4vzIkA9tRFoo0I277VfZA9hcMGyiVpBN6s4zd~qfEIbub9sfuy7l-8VM6stl7KdmU9qUjXcDKIP-CPPDBDAs~NJZbjT4La9zVeZP9-X~syE46~Xz8jXv2YJH0qwYsF9AwRHusWmWo7ycKC2LEa99xEmkxBUDY8AHHaxpx-0sNhh7soIcq0lj68jgNIEfPJIDEjEABPKGA9Sua~xxeLwFmh-4OesZItYVBW6BpnD37nb3g76Uwvv4bhAFLySOtXfWbhDCGc~8kdXPl5lRaQ__%26Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/50499350/Camels_and_Performance_Evaluation_of_Ban20161123-4130-1lbsvtl-libre.pdf?1479903508=%26response-content-disposition=inline%253B+filename%253DCamels_and_performance_evaluation_of_ban.pdf%26Expires=1676193666%26Signature=WuUMIFKetdg8i9uBvdWdeYBEm4OPZjBdrBy-L-DaTSysSSEz6ZLxbTB5JtDqpongjNjf4vzIkA9tRFoo0I277VfZA9hcMGyiVpBN6s4zd~qfEIbub9sfuy7l-8VM6stl7KdmU9qUjXcDKIP-CPPDBDAs~NJZbjT4La9zVeZP9-X~syE46~Xz8jXv2YJH0qwYsF9AwRHusWmWo7ycKC2LEa99xEmkxBUDY8AHHaxpx-0sNhh7soIcq0lj68jgNIEfPJIDEjEABPKGA9Sua~xxeLwFmh-4OesZItYVBW6BpnD37nb3g76Uwvv4bhAFLySOtXfWbhDCGc~8kdXPl5lRaQ__%26Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/50499350/Camels_and_Performance_Evaluation_of_Ban20161123-4130-1lbsvtl-libre.pdf?1479903508=%26response-content-disposition=inline%253B+filename%253DCamels_and_performance_evaluation_of_ban.pdf%26Expires=1676193666%26Signature=WuUMIFKetdg8i9uBvdWdeYBEm4OPZjBdrBy-L-DaTSysSSEz6ZLxbTB5JtDqpongjNjf4vzIkA9tRFoo0I277VfZA9hcMGyiVpBN6s4zd~qfEIbub9sfuy7l-8VM6stl7KdmU9qUjXcDKIP-CPPDBDAs~NJZbjT4La9zVeZP9-X~syE46~Xz8jXv2YJH0qwYsF9AwRHusWmWo7ycKC2LEa99xEmkxBUDY8AHHaxpx-0sNhh7soIcq0lj68jgNIEfPJIDEjEABPKGA9Sua~xxeLwFmh-4OesZItYVBW6BpnD37nb3g76Uwvv4bhAFLySOtXfWbhDCGc~8kdXPl5lRaQ__%26Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/50499350/Camels_and_Performance_Evaluation_of_Ban20161123-4130-1lbsvtl-libre.pdf?1479903508=%26response-content-disposition=inline%253B+filename%253DCamels_and_performance_evaluation_of_ban.pdf%26Expires=1676193666%26Signature=WuUMIFKetdg8i9uBvdWdeYBEm4OPZjBdrBy-L-DaTSysSSEz6ZLxbTB5JtDqpongjNjf4vzIkA9tRFoo0I277VfZA9hcMGyiVpBN6s4zd~qfEIbub9sfuy7l-8VM6stl7KdmU9qUjXcDKIP-CPPDBDAs~NJZbjT4La9zVeZP9-X~syE46~Xz8jXv2YJH0qwYsF9AwRHusWmWo7ycKC2LEa99xEmkxBUDY8AHHaxpx-0sNhh7soIcq0lj68jgNIEfPJIDEjEABPKGA9Sua~xxeLwFmh-4OesZItYVBW6BpnD37nb3g76Uwvv4bhAFLySOtXfWbhDCGc~8kdXPl5lRaQ__%26Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/50499350/Camels_and_Performance_Evaluation_of_Ban20161123-4130-1lbsvtl-libre.pdf?1479903508=%26response-content-disposition=inline%253B+filename%253DCamels_and_performance_evaluation_of_ban.pdf%26Expires=1676193666%26Signature=WuUMIFKetdg8i9uBvdWdeYBEm4OPZjBdrBy-L-DaTSysSSEz6ZLxbTB5JtDqpongjNjf4vzIkA9tRFoo0I277VfZA9hcMGyiVpBN6s4zd~qfEIbub9sfuy7l-8VM6stl7KdmU9qUjXcDKIP-CPPDBDAs~NJZbjT4La9zVeZP9-X~syE46~Xz8jXv2YJH0qwYsF9AwRHusWmWo7ycKC2LEa99xEmkxBUDY8AHHaxpx-0sNhh7soIcq0lj68jgNIEfPJIDEjEABPKGA9Sua~xxeLwFmh-4OesZItYVBW6BpnD37nb3g76Uwvv4bhAFLySOtXfWbhDCGc~8kdXPl5lRaQ__%26Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://doi.org/10.24251/hicss.2018.486
https://doi.org/10.24251/hicss.2018.486
http://www.ijmcer.com
https://doi.org/10.1016/j.eswa.2013.12.024
https://doi.org/10.1016/j.eswa.2013.12.024


and Islamic Finance Research, 18(1), 78–89. https:// 
doi.org/10.33102/jmifr.v18i1.331

Sarstedt, M., Hair, J. F., Cheah, J. H., Becker, J. M., & Ringle, 
C. M. (2019). How to specify, estimate, and validate 
higher-order constructs in PLS-SEM. Australasian 
Marketing Journal, 27(3), 197–211. https://doi.org/10. 
1016/j.ausmj.2019.05.003

Singh, R., Malik, G., & Jain, V. (2021). FinTech effect: Measuring 
impact of FinTech adoption on banks’ profitability. 
International Journal of Management Practice, 14(4), 
411–427. https://doi.org/10.1504/IJMP.2021.116587

Sridharan, U. V. (2021). Fintech, digital payments, and the 
risks of outsourcing payroll accounting: The case of 
MyPayRollHR. Journal of Accounting & Finance (2158- 
3625), 21, 3. http://www.m.www.na-businesspress. 
com/JAF/JAF21-3/5_SridharanFinal.pdf

Supervision), B. (Basel C. on B. (2018). Sound Practices: 
implications of Fintech developments for banks and 
bank supervisors.

Tenenhaus, M., Vinzi, V. E., Chatelin, Y. M., & Lauro, C. 
(2005). PLS path modeling. Computational Statistics 
and Data Analysis, 48(1), 159–205. https://doi.org/10. 
1016/j.csda.2004.03.005

Urbach, N., & Ahlemann, F. (2010). Structural equation 
modeling in information systems research using 
partial least squares. Journal of Information 

Technology Theory and Application, 11(2), 5–40. 
https://aisel.aisnet.org/jitta/vol11/iss2/2

Vinzi, V. E., Trinchera, L., & Amato, S. (2010). Handbook of 
partial least squares. Handbook of Partial Least 
Squares. https://doi.org/10.1007/978-3-540-32827-8

Vučinić, M. (2020). Fintech and financial stability potential 
influence of fintech on financial stability, risks and 
benefits. Journal of Central Banking Theory and Practice, 
9(2), 43–66. https://doi.org/10.2478/jcbtp-2020-0013

Wetzels, M., Odekerken-Schröder, G., & Van Oppen, C. 
(2009). Using PLS path modeling for assessing hier
archical construct models: Guidelines and empirical 
illustration. MIS Quarterly, 33(1), 177–195. https://doi. 
org/10.2307/20650284

Wonglimpiyarat, J. (2017). FinTech banking industry: A 
systemic approach. Foresight, 19(6), 590–603. https:// 
doi.org/10.1108/FS-07-2017-0026

Yuan, K., & Xu, D. (2020). Legal governance on fintech 
risks: Effects and lessons from China. Asian Journal of 
Law and Society, 7(2), 275–304. https://doi.org/10. 
1017/als.2020.14

Zhu, C., & Hua, G. (2020). The impact of China’s internet 
finance on the banking systemic risk–an empirical 
study based on the SCCA model and stepwise regres
sion. Applied Economics Letters, 27(4), 267–274. 
https://doi.org/10.1080/13504851.2019.1613494

Al-Shari & Lokhande, Cogent Business & Management (2023), 10: 2174242                                                                                                                       
https://doi.org/10.1080/23311975.2023.2174242                                                                                                                                                       

Page 31 of 35

https://doi.org/10.33102/jmifr.v18i1.331
https://doi.org/10.33102/jmifr.v18i1.331
https://doi.org/10.1016/j.ausmj.2019.05.003
https://doi.org/10.1016/j.ausmj.2019.05.003
https://doi.org/10.1504/IJMP.2021.116587
http://www.m.www.na-businesspress.com/JAF/JAF21-3/5_SridharanFinal.pdf
http://www.m.www.na-businesspress.com/JAF/JAF21-3/5_SridharanFinal.pdf
https://doi.org/10.1016/j.csda.2004.03.005
https://doi.org/10.1016/j.csda.2004.03.005
https://aisel.aisnet.org/jitta/vol11/iss2/2
https://doi.org/10.1007/978-3-540-32827-8
https://doi.org/10.2478/jcbtp-2020-0013
https://doi.org/10.2307/20650284
https://doi.org/10.2307/20650284
https://doi.org/10.1108/FS-07-2017-0026
https://doi.org/10.1108/FS-07-2017-0026
https://doi.org/10.1017/als.2020.14
https://doi.org/10.1017/als.2020.14
https://doi.org/10.1080/13504851.2019.1613494


Appendix A

Constructs Indicator and item Source

Balanced scorecard 
Financial Perspective

Fin_Per1 The bank’s adoption of 
financial technology 
leads to an increase in 
market share.

(Owusu & Liu, 2017)

Fin_Per2 The Bank seeks by 
adopting FinTech services 
to reduce costs to a 
minimum.

Fin_Per3 The bank’s adoption of 
financial technology 
leads to higher profits 
from year to year.

Fin_Per4 The bank’s adoption of 
financial technology 
leads to maximizing 
shareholders’ wealth.

Fin_Per5 The bank seeks by 
providing financial 
technology services to 
achieve higher 
productivity and thus 
increase profits.

Customer Perspective Cus_Per1 The bank seeks to 
improve the quality of its 
services to meet the 
wishes and needs of 
customers.

(Owusu & Liu, 2017)

Cus_Per2 The Bank treats 
complaints submitted by 
customers with great 
care.

Cus_Per3 The bank lowers the price 
of the service provided 
compared to the 
competitive market price.

Cus_Per4 The bank aims to 
increase the number of 
customers from year to 
year.

Cus_Per5 The Bank seeks to retain 
existing customers by 
responding to their 
needs.

(Continued)
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Internal Operation 
Perspectives

Ope_Per1 The bank reduces the 
time to complete the 
work.

(Owusu & Liu, 2017)

Ope_Per2 The Bank seeks to make 
optimal use of the 
available resources.

Ope_Per3 The bank works to reduce 
routine and inappropriate 
repetition at work.

Ope_Per4 The bank trends to digital 
technology to get rid of 
paperwork.

Ope_Per5 The bank seeks to 
increase the level of 
quality of services.

Education and growth 
perspective

Edu_Per1 The Bank is keen to hold 
qualitative training 
courses for its employees 
to keep pace with the era 
of digital technology.

(Owusu & Liu, 2017)

Edu_Per2 The Bank is keen to 
update the technology 
used constantly.

Edu_Per3 The Bank seeks to 
develop employees’ skills 
and improve the use of 
modern technologies 
according to the era of 
digital technology.

Edu_Per4 The bank is keen to 
continue to develop its 
creativity and to reserve a 
higher place among 
banks.

Edu_Per5 The Bank is constantly 
improving and developing 
its services.

(Continued)
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(Continued) 

Cyber Risks Cyb_Risk1 The banking system is 
exposed to threats and 
security breaches when 
adopting financial 
technology services 
through mobile 
applications.

(Kaur et al., 2021)

Cyb_Risk2 The banking system is 
exposed to penetrations 
and security threats 
when adopting financial 
technology services via 
online platforms.

Cyb_Risk3 The banking system is 
exposed to large 
amounts of implicit data 
for violations when 
adopting financial 
technology techniques 
such as (customer 
account numbers, 
financial operations, 
financial charges … and 
others)

Operational Risks Opr_Risk1 Banks face the risks of 
maintaining the privacy 
of customer data when 
using mobile financial 
technology services.

(Aldasoro et al., 2020)

Opr_Risk2 Banks face the risks of 
maintaining information 
security and data 
confidentiality in 
providing financial 
technology services to 
customers via mobile 
phones.

Opr_Risk3 Banks need to take the 
necessary precautions 
and measures when 
adopting financial 
technology to combat 
potential cybercrimes.

Outsourcing Risks Out_Risk1 The bank’s use of 
outsourcing to provide 
FinTech services leads to 
risks in maintaining the 
confidentiality of the 
Bank’s data and 
information.

(Supervision), B. (Basel C. 
on B, 2018)

Out_Risk2 The bank’s use of 
outsourcing to 
implement FinTech 
services leads to the risks 
of maintaining data 
privacy.

(Continued)
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Systemic Risks Sys_Risk1 Bank systemic risks 
increase with the 
increasing adoption of 
FinTech services.

(Supervision), B. (Basel C. 
on B, 2018)

Sys_Risk2 When banks adopt 
fintech, Bank information 
technology risks lead to 
systemic risk.
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