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Does financial technology matter? Evidence from

an alternative banking system
Dur Almulla® and Abdullah A. Aljughaiman®*

Abstract: The purpose of this study is to examine the impact of the financial
technology (fintech) services provided by banks on their performance. We also
investigate the influence of fintech firms’ growth (as competitor firms) on banks’
financial performance. We extend our analysis to investigate the differences
between conventional banks (CBs) and Islamic banks (IBs) in this relationship and
utilise a sample of 40 listed banks from Gulf Cooperation Countries, where fintech
growth was impressive in the period 2014-2019. We find a negative relationship
between fintech services and bank performance for both types of bank.
Furthermore, we show that the growth of fintech firms in a country negatively
influences CBs’ financial performance but has no significant impact on IBs’ perfor-
mance. In addition, we test our hypotheses through multiple additional tests and
robustness tests, such as the generalised method of moments. The findings could

be relevant to banks, policy makers, and academic research.
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PUBLIC INTEREST STATEMENT

Information technology has become an integral
part of societies, and it integrated with number of
different sectors. One of the most important sec-
tors that information technology merge with is
the financial services. The emergence of infor-
mation technologies and financial services has
become a new topic, that refer to Financial tech-
nology (fintech). Fintech is a technical financial
tool that has led to new innovations in business
models, applications, products, and services mer-
ging. Currently, fintech are primary tools for
financial services’ clients through which they can
have their financial services done. In this study,
we examine the association between the financial
technology (fintech) services provided by banks
and their performance. We also investigate the
influence of fintech firms’ growth (as competitor
firms) on banks’ financial performance. The paper
also examines the differences between conven-
tional banks (CBs) and Islamic banks (IBs) in this
relationship.
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1. Introduction

In the past few years, the world has witnessed the Fourth Industrial Revolution, which was
launched at the beginning of this century. It led to a new approach that seeks for information
technology to become an integral part of society. The great technological progress, availability of
the Internet and smart devices everywhere, and rise in customers’ awareness have helped the
spread of this revolution. This revolution is distinguished from the previous revolution in that it
developed at a rapid rate and relied on multiple technologies, resulting in unprecedented trans-
formations in the areas of the economy, business, and individuals. Many institutions and compa-
nies in various sectors have come to rely on using technologies to operate.

The financial sector has been affected by this industrial revolution, as the emergence of
information technologies and financial services has become common. Financial technology (fin-
tech) is a technical financial tool that has led to new innovations in business models, applications,
products, and services (Schindler, 2017). According to a Klynveld Peat Marwick Goerdeler report
(Klynveld Peat Marwick Goerdeler, 2017), fintech is an evolution in financial services that has
resulted in changes to customer expectations and financing methods. It works by merging
financial services with the latest technologies to develop and create new flexible, fast, and cost-
effective financial products and services. Fintech is also characterised by its widespread use, due to
the diversity of its services, ease of use, and high level of transparency. It covers several areas,
including banking services, such as providing personal loans, payment services, money transfers,
and lending. It also helps in managing assets and wealth, such as providing an automatic advisory
service and managing portfolios (Wahiba & Al Zahraa, 2019). However, despite the financial sector
engaging in financial innovations, only a few financial services are participating in new technolo-
gical innovations (Brandl & Hornuf, 2020). The purpose of this study is to investigate the associa-
tion between the fintech services provided by banks and their performance.

Fintech offer several advantages for banks, including expanding their customer base and devel-
oping the products and services offered. The use of technology may also lead to expansion into
new markets, generating new sources of income, and improving banks’ efficiency. Therefore, it has
become necessary for banks to adopt these technologies, as they often suffer from an innovation
gap due to their stable position in the market and compliance with complex government regula-
tions (Anagnostopoulos, 2018). Fintech services can affect banks’ performance in two ways. First,
due to the spread of smart devices, fintech services facilitate the usage of banking services and
lead to an increase in the number of customers (Ky et al., 2019). Therefore, on the one hand, this
results in an injection of money into these banks, which, in turn, strengthens bank deposits and
liquidity, helping them to invest more in their assets and generate more profit. On the other hand,
developing banking services and integrating them with technology is not easy, as the banking
sector is highly regulated. This might make banks take additional steps to merge information
technology into their operations. Consequently, providing fintech services may lead to paying a
high cost for digital solution development, which could negatively affect banks’ performance
(Beccalli, 2007; Jalal-Karim & Hamdan, 2010; Thakor, 2020).

Nevertheless, financial services are not only restricted to financial institutions, as a number of
firms outside the financial sector have started to provide them. Thus, fintech companies providing
financial services in an innovative way will upset the balance of traditional financial institutions
and negatively affect them (Phan et al., 2020). According to consumer theory (Aaker and Keller,
1990), new services that meet consumer desires and demands can replace old services.
Consequently, banks could encounter a big challenge that may negatively affect their financial
outcomes. Therefore, our interest in this study extends to the investigation of the association
between fintech firms’ growth and banks’ financial performance.
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Figure 1. Fintech services in
KSA banks only in 2014-2019.

Furthermore, as our sample consists of countries that have a dual banking system, namely Islamic
(IBs) and conventional banks (CBs), our research also examines how the impact of banks providing
financial innovation services and fintech firms’ growth on bank performance might differ between IBs
and CBs. There are significant differences between IBs and CBs. IBs must comply with the principles of
shari’ah. As discussed by (Beck et al., 2013; Trinh et al., 2020), IBs are prohibited from charging
interest (riba) on payments, are not allowed to engage in speculation, and are based on profit and
loss sharing; thus, their model is a risk-sharing one. In addition, IBs have an additional governance
layer, namely shari’ah supervision boards, which are considered as the ‘Supra Authority’ (Choudhury &
Hoque, 2019). Unlike IBs’ business model, CBs deal with a risk-transferring model and have no such
religious restrictions, which might allow them the freedom to improve and develop their operation
systems and accommodate any changes in the sector as a whole.

Our sample consisted of data from 40 listed banks in the United Arab Emirates (UAE), Saudi
Arabia (KSA), and Bahrain for a period of six years, ranging from 2014 to 2019. We chose this
sample and period as we noticed that the banks had started to use fintech services profusely, and
fintech start-ups were becoming evident. Furthermore, these countries are more interested in
fintech and have undertaken rapidly improved procedures. The growth of fintech has been phe-
nomenal (Wahiba & Al Zahraa, 2019), as shown in Figures 1 and 2, and this trend makes these
countries an interesting case study to analyse how fintech influences bank performance.

Figure 1 shows the trend of the scores of Saudi banks using fintech services each year during the
period 2014-2019. We can see the development of banks’ use of fintech services in the past few
years. Based on the results, we found that the ALJAZIRA and SAUDI FRANSI banks were among the
most used bank fintech services in 2014. In addition, we noticed that the ALINMA and ALRAJHI
banks had a low score in 2014 and then rapidly progressed to reach the same high score of the
ALJAZIRA bank in 2019.

Figure 2 shows the number of fintech firms established in each year in the UAE, KSA, and Bahrain
in the period 2014-2019. The trend shows a continuous increase in the number of fintech firms
each year. We noticed that the number of UAE fintech firms was very high and that it increased at
a high rate. This was followed by Bahrain and the KSA.

A significant negative relationship was found between fintech services provided by banks and
their performance. We further found that there was no difference in the impact of fintech services
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Figure 2. Number of Fintech
firms in UAE, KSA, BH in 2014~
2019.
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on bank performance between CBs and IBs. In terms of coemption, the results reveal a significant
negative relationship between fintech firms’ growth and bank performance. However, this finding
did not hold for IBs, as no significant relationship was found between fintech firms’ growth and IBs’
financial performance.

This study contributes to the literature in several ways. First, to the best of our knowledge, this
study is the first to empirically investigate the relationship between fintech services and bank
performance using an aggregated index to measure the degree to which a bank is providing
fintech services. Previous studies (e.g., Ky et al,, 2019 ; El Chaarani & El Abiad, 2018; Bu et al.,
2021) measured fintech services using one indicator, such as mobile money, Internet banking,
mobile banking, automated teller machines (ATMs), or investment in computer software. We also
contribute to the literature by extending our analysis to examine the differences between IBs and
CBs in terms of the influence of fintech services on bank performance.

Our study not only focused on fintech services, but also considered the competition aspect by
investigating the influence of fintech firms’ growth on bank performance. Unlike the study by Phan
et al. (2020), we investigated the different influences of IBs and CBs. Finally, whilst previous studies
paid more attention to the theoretical aspect (e.g., Ali et al., 2019) with the empirical aspect being
ignored, our study is among the first to apply an empirical fintech study in Gulf Cooperation Council
(GCC) countries. Thus, this study aimed to fill this gap in the empirical literature related to the
potential impact of fintech on IBs and CBs in the UAE, KSA, and Bahrain.

This paper is organised into three sections. The literature review and hypotheses development
are provided in Section 2, followed by a discussion of the data and estimation models in Section 3.
Finally, a discussion of the main results is presented in section 4.

2. Literature review and hypotheses development

2.1. Fintech background

Fintech is currently a popular topic. Although the interplay between information technology and
financial services is not a new topic, it has begun to be discussed during the past few decades due
to the Fourth Industrial Revolution. Malika and Yousef (2018) described fintech as financial
products and services that rely on technology to improve the quality of traditional financial
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services. In addition, it is fast and easy to use. Thakor (2020) expected information technology to
encourage the emergence of specialists creating markets with the best products that cater to
customer preferences. As a result of this new technology, financial services are now not only
provided by financial institutions, as a number of start-up firms have begun to provide fintech
services and compete with banks.

Fintech companies provide several services, such as crowdfunding, micro-lending, digital pay-
ments, money transfers, digital saving, robo-advisory services, blockchain cryptocurrency, and
wealth management. All of these start-ups have been able to extend their influence in many
areas and convert many banking services, such as lending, payments, and investment, into
services that use technology for speed, comfort, and low cost. These features of fintech companies
are considered an attractive factor for bank customers, which, in turn, could weaken customers’
use of bank services and reduce banks’ profitability.

According to a PricewaterhouseCoopers report on the effect of fintech companies on the banking
sector, 28% of banking and payment channels are at risk of losses in revenue due to fintech
companies in 2020. Fintech companies are a strong threat to financial institutions that still rely on
traditional methods to complete their operations and have not yet embarked on the wave of
change and development. Finally, fintech companies can replace banks by providing services at a
lower cost and with greater efficiency (Phan et al., 2020).

2.2. Fintech services and financial performance

The consumer theory by Aaker and Keller (1990) discusses how people decide to spend their
money based on their preferences and budgets. The theory suggests that new services that
meet the same consumer demands or preferences can replace old services. Fintech services are
about meeting the same customers’ needs for financial services but using technology. This will
help improve customer perceptions and reinforce customers’ trust, which in turn may affect
financial performance. Liang et al. (2009) found that customer perceptions created by customer
satisfaction and trust have a positive association with financial performance. Furthermore, provid-
ing such services might add to the financial strength of banks by attracting more customer
deposits. Based on this theory, we expect there to be an impact from the emergence of new
fintech services on the financial performance of banks that provide old services.

The results of various empirical studies revealed the positive impact of some innovation dimen-
sions on the performance of the banking sector. For example, Ky et al., 2019 examined the impact
of mobile money on bank performance during the period 2009-2015. They found a strong positive
and significant relationship in the time that elapsed from the banks’ adoption of mobile money as
one of the aspects of fintechs and the performance of these banks by studying the profitability,
efficiency, and stability of banks. In addition, El Chaarani and El Abiad (2018) examined the impact
of technological innovation, such as Internet banking, mobile banking, ATMs, and investment in
computer software, on Lebanese bank performance from 2010 to 2017. The results showed that
investment in ATMs and Internet banking had a positive impact on bank performance. In Saudi
Arabia, during 1998-2007 (Alber, 2011), phone banking had a positive impact on bank perfor-
mance. Onay et al. (2008) found a positive impact of Internet banking on the performance of
banks in Turkey between 1996 and 2005.

However, some researchers revealed the negative impact of technology on the profitability of
banks. For example, Beccalli (2007) found a negative impact of investment in hardware and software
on bank performance in the short term. Alber (2011) and Jalal-Karim and Hamdan (2010) concluded
that ATMs had a negative impact on bank performance. In addition, Thakor (2020) argued that
fintech could bring cost economies to banking that have long been elusive.
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Finally, some studies did not find any significant impact of technologies on bank perfor-
mance, such as El Chaarani and El Abiad (2018), who found a non-significant impact of mobile
banking and investments in computer software on banks’ performance. Based on the different
previous discussions, this research predicted that providing fintech services would have an impact
on banks’ performance.

H1: There is a significant association between the fintech services provided by banks and their
financial performance.

2.3. Fintech services and financial performance: the case of IBs

According to Ali et al. (2019), financial technology has a great potential impact on both the
traditional finance industry and Islamic finance, and this potential impact appears in both positive
and negative ways. However, the reaction and response of the IB finance industry to the emer-
gence of fintech and its potential impact appear to be very slow when compared to CBs. This might
be a result of the different business models that IBs use (profit and loss sharing concept) in
operation. IBs have to comply with shari’ah principles, and their ability to change and adopt new
financial services is restricted by the approval of the shari’ah supervisory board. However, prior
studies (e.g., Bebas & Fali, 2020; Lazahari & Hajjaj, 2018) concluded that it is necessary to adapt
IBs to fintech in order for them to compete and maintain their customers through partnering with
fintech companies. Nevertheless, Al-Jarrah and Molyneux (2005) claim that IBs are more cost-and
profit-efficient banks than CBs and investment banks. Mohamad et al. (2008) investigated the
impact of cost efficiency on CBs and IBs and found no significant difference between them,
irrespective of size, age, and geographical location. In addition, Majid et al, 2003 found no
statistically significant difference in efficiency levels between IBs and CBs. Based on the findings
of the previous literature, it seems that IBs would face the same additional cost as CBs in order to
inject technology into their services. Even though applying fintech services may lower the cost
efficiency of IBs, their customers are very likely religious clients that care more about the banks’
activities and compliance with shari’ah principles. According to the discussion above, we expect
that the influence of fintech services on bank performance differs between CBs and IBs.

H2: There are significant differences in the association between bank’s fintech services and the
financial performance across IBs and CBs.

2.4. Fintech firms’ growth and financial performance

Based on disruptive innovation theory (Christensen, 1997), new goods and services provided by new
entrants using innovative technology will be more accessible and cost-effective and can create
competition in the market. In this case, fintech firms are new entrants involved in traditional bank
activities. Jun and Yeo (2016) support this argument and provide a two-sided market model that
emphasises firm entry. Wahiba et al. (2019) argue that the institutions most fearful of fintech firms
are banks, based on studies in GCC countries. Consistent with Chishti and Barberis (2016), Brandl &
Hornuf, 2020, and Puschmann (2017), we argue that any firm that applies innovative technology to
provide services previously restricted and provided by banks, such as lending, payments, or invest-
ments might eventually substitute for traditional banks and, therefore, influence banks’ performance.

Even though information technology has been massively merged with the financial industry,
only a few studies (e.g., Brandl & Hornuf 2020; Haddad & Hornuf, 2018) investigated technology
usage in financial services. Phan et al. (2020) investigated the association between fintech firms’
growth and bank performance and found that fintech firms’ growth had a negative impact on bank
performance. Furthermore, they discussed that despite the strong and clear threat from fintech firms,
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financial institutions’ attempts to adopt new technical innovations and use them were weak and
slow. Li et al. (2017) focused on how fintech start-ups influenced retail banks’ share prices and found
a negative influence. Based on the arguments above and the empirical literature, we argue that
fintech firms’ growth has a negative influence on bank performance.

H3: There is a significant and negative association between fintech firms’ growth and banks’
performance.

2.5. Fintech firms and financial performance: the case of IBs

As discussed before, IBs operate under special business models that have to follow Islamic law. Most
IB clients invest in or open an account with a bank for moral reasons. Specifically, they target IBs for
religious reasons. For example, interest payments are not allowed under Islamic law, and IBs must
comply with this principle. According to Abedifar et al. (2013), religious people have a strong loyalty
towards their bank and focus on bank activities using their money, regardless of the technologies
used. As discussed previously, a new competitor entering the market might affect banks. Lower cost,
effective services provided by competitors might weaken banks’ financial strength and reduce the
clients’ deposits (withdrawal risk). Phan et al. (2020) argue that fintech firms might work as sub-
stitutes for traditional banking services, leading to negative effects on bank performance. However, IB
clients not only focus on bank services, but other aspects, such as morality and bank activities.
Therefore, even though banks might be affected by fintech firms’ growth, that growth might have
less impact on IBs. Specifically, we argue that the risk of clients withdrawing their funds from IBs and
depositing it with fintech firms because of new technology will be minimal. Therefore, we expect that
the influence of fintech firms’ growth on bank performance is different between CBs and IBs.

H4: There are significant differences in the association between fintech firms’ growth and
financial performance across IBs and CBs.

3. Methodology

3.1. Sample

The sample for this study consisted of 40 listed banks in both banking systems, 18 of which were
IBs and 22 were CBs from GCC countries over a period of 6 years, ranging from 2014 to 2019." We
filtered the sample following the three criteria used in the previous literature (e.g., Aljughaiman &
Salama, 2019; Beck et al.,, 2013), as follows: (1) fintech data needed to be available, (2) each
country had to have both types of bank, (3) the banks needed to be fully fledged CBs, and (4) the
banks needed to have over three years’ of data. The final sample included 240 bank-year observa-
tions for IBs and CBs, providing 108 and 132 bank-year observations for each sub-sample, respec-
tively. The sample distributions are listed in Table 1.

The consolidated financial data were mainly obtained from the Bloomberg database. Corporate
governance data, such as board size and percentage of independent directors on the board, were
manually collected from banks’ corporate governance reports available on their official websites.
Country-level variables were obtained from the World Bank databases. We used two primary
sources of data to collect the main independent variables. First, we used banks’ annual reports
available on their official websites to find the fintech services they started providing.? Furthermore,
to obtain our second independent variable, fintech firm growth,® we collected the annual number
of fintech firms in each year from the Saudi Arabian Monetary Authority and Capital Market
Authority, Bahrain Fintech Ecosystem report 2018, and Dubai International Financial Centre.
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Table 1. Sample distribution

United Arab | Saudi Arabia Bahrain Total observations
Emirates
Islamic Banks 9 4 5 18 108
Conventional 12 4 22 132
Banks
Full sample 21 10 9 40 240

Note: This table presents the final sample that employs an unbalanced panel data of 40 commercial listed banks
(240 bank year-observations), operating in UAE, KSA and BH.

3.2. Measures of variables

3.2.1. Banks’ performance measures

Following the previous literature (Ismail, 2017; Jaouad & Lahsen, 2018; Kaneza, 2016; Mollah &
Zaman, 2015), we measured banks’ performance using two different aspects: the accounting
aspect (return on assets [ROA]) and the market aspect (return on equity [ROE]). ROA is defined
as the ability of a bank’s management to generate profits from the bank’s assets. The second
measure, ROE, reflects the returns to shareholders on their equity.

3.2.2. Measures of explanatory variables

Unlike previous studies, we used a novel approach to measure fintech services. Specifically, we scanned
the literature to determine the most common services that can be classified as fintech services. Then,
we created a score that expressed the bank’s development of new fintech services every year (2014-
2019).% In more detail, we created seven dummy variables (one variable for each service). Each variable
got a value of 1 if the bank provided that service in that year, and 0 otherwise. Later, we aggregated
these seven variables to determine the bank fintech score for each year. For example, if a bank had a
fintech score of 5 out of 7 in 2016, it indicated that during 2016, the bank developed 5 fintech services
only. However, to determine the impact of fintech services on IBs, we considered the interaction
between the IBs and fintech services score variables. For H3 and H4, we used fintech firms’ growth,
as Phan et al. (2020) used. We measured fintech firms’ growth by taking the number of fintech firms in
each country for each year (2014-2019).

3.2.3. Controls

Following prior studies (Ky et al., 2019 ; Phan et al., 2020; Mollah & Zaman, 2015), we controlled for
firm-level characteristics: bank size measured by the natural logarithm of total assets (S); capital
ratio; total capital to total assets (CAP); loan size, which equals total loans to total assets (LS); loan
loss provisions measured by dividing loan loss provisions by total loans (LLP); income diversification,
which equals non-interest income to total income (NONIN); beta; the market risk computed using the
CAPM model using the prior three years of returns (monthly) (B); and IB, measured as a dummy
variable that takes the value of 1 if the bank is Islamic, and 0 if otherwise (Islamic). Consistent with
the previous literature (e.g., Aljughaiman & Salama, 2019; Gafoor et al., 2018; Jaouad & Lahsen,
2018), we also controlled for corporate governance variables: the board size of directors, which
reflects the number of members on the board (BS); and independent directors, as the percentage
of independent directors on the board (IND). In addition, we controlled for macroeconomic variables,
namely gross domestic product growth rate (GDP) and inflation rate (INF), as additional controls.
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3.3. Estimation models

To examine our hypotheses, we used pooled ordinary least squares with robust standard errors to
control for heteroscedasticity. We ran our models using different classifications of control vari-
ables, namely bank-specific variables and country-specific variables, to test the sensitivity of the
results. We also controlled for year and country fixed effects. Furthermore, we re-estimated our
models using the generalised methods of moments (GMM) to control for endogeneity problems.

We used the following models:

Yie = a0 + B Xt + e+ Ci et

Where Y;; is the bank performance i at time t as expressed by ROA and ROE, i refers to an individual
bank, t refers to year, a; is a constant, X is the independent and control variables described in
Table 2,5; is the year-fixed effect, C; is the country fixed effects, and ; is an error term.

Table 2. Variables definition and abbreviation

Variables Description Abbreviation

Dependent variables

Banks’ performance Net Profit to Total Assets ROA
Net Profit to Equity ROE

Independent variables

Fintech Firms Number of Fintech Firms FF

Fintech Services Score of bank’s usage Fintech FS

Fintech Services*IBs Fintech services multiply Islamic FS*Islamic
bank

Control Variables

Board size The number of members in the BS
board

Independent directors The percentage of independent IND
directors on the board

Bank size Natural Log of total asset SIZE

Capital ratio Total capital to total assets CAP

Loan size Total loan to total assets LS

Loan Loss provision Loan loss provisions to total loans | LLP

Islamic Bank A dummy that takes the value of 1 | Islamic
if the bank Islamic, and O otherwise

Income Diversification Non-interest income to total NONIN
income

Beta The market risk which is computed | BETA
using the CAPM model using the
prior 3 years of returns (monthly)

GDP Annual GDP growth rate GDP

Inflation Annual Inflation Rate (Consumer INF
Price Index, CPI)

Note: this table presents the definition and Abbreviation of all variables.
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4. Model 1: testing the impact of fintech services on banks’ performance

Performance;; = ag + p1FintechServices; + ,Sit + f3CAP; + B4BSit + B5IND; + Bgislamic;
+B7LSit + BgLLPit + PoNONIN: + B10GDPit
+p11INFit + B12Bit + P1sFSislamici + 8¢ + it

5. Model 2: testing the impact of fintech firms’ growth on banks’ performance

Performancej; = ag + p1FintechFirms; + 3,Sit + p3CAP; + B,BSit+
PsIND;; + Bgislamici; + 7L Sit 4 PgLLPit 4 PoNONINjt + f310GDPy
+P11INFit + f15Bit + ¢ + Ci + it

6. Main results

6.1. Descriptive statistics and correlation

We report the descriptive statistics for the full sample (2014-2019) in Table 3 (Column 1). We also
present the means for the CBs and IBs (columns 9-10). With regards to the dependent variables,
we found the mean for the full sample (CB sample and IB sample); the ROE was 9.12% (12.45%;
12.13%) and the ROA was 1.31% (1.90%; 1.72%). We also determined that the mean for the
independent variable (number of fintech firms) in the CBs and IBs was 12, and the mean for the
other independent variable (fintech services) in the IBs (5.20) was higher than in the CBs (4.41).
Regarding the control variables, the results suggested that the mean board size (BS) for the IBs
was higher than it was for the CBs (9.47; 9.96), while the mean value of the independent directors
in the CBs was higher than that of the IBs (IND), being 0.53 and 0.43, respectively. In addition, the
mean bank size (S) in the CBs (12.31) was higher than the mean of the IBs (11.62). When we
compared the mean of the capital ratio (CAP), the CBs had a stronger capital position (0.22%)
when compared to the IBs (0.19%), and the loan size (LS) in the IBs (4.88%) was less than that in
the CBs (5.50%); subsequently, the LLP in the IBs (0.59%) was less than that in the CBs (0.60%); the
IBs had a higher beta (B) (2.90) when compared to the CBs (2.58), and the mean of income
diversification (NONIN) was 0.01% in both the CBs and IBs. The fintech services*IB for IBs was 5.17,
and IB (Islamic) was 1 in the IBs. Finally, the mean of the full sample for GDP was 2.71%, and the
INF was 1.63%.

Table 4 reports the correlation for the full sample to investigate any multicollinearity problems. The
table reveals that there was no high correlation between the variables, which means that no coefficient
had a value higher than 80% between the explanatory variables. The table shows that our variables of
interest for fintech services and fintech firms were negatively correlated with GDP, INF, IND and NONIN,
but positively associated with Cap-ratio, LS, LLP, BS and B.

6.2. Multivariate analyses

6.2.1. Fintech services and banks’ performance

Table 5 shows the results after we regressed the fintech services on our dependent variable (ROA).
Column 1 shows the results using ROA as the dependent variable, and column 2 shows the results
using ROE as the dependent variable. The table reveals a negative relationship between ROA and
fintech services, significant at the 1% level. Furthermore, the results held even after using market
performance (ROE). The results were consistent with H1, in that fintech services had a significant
impact on banks’ financial performance. Specifically, we found that providing more fintech services
may negatively influence banks’ financial performance. Our result is supported by Beccalli (2007),
who found that IT investment seems to reduce bank performance. It is essential for banks to invest in
IT software and hardware to provide fintech services. This may result in a negative return from
increased IT spending. Markus and Soh (1993) showed a negative association between IT spending
and returns for large US banks. Onay et al. (2008) found that Internet banking has a negative impact
on bank profitability. However, the result was inconsistent with Ky et al., 2019, who found a positive
impact of fintech usage (technological innovation) on bank performance. The coefficients for fintech
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Table 5. Regression results examining the impact of fintech services on banks’ performance

(1) (2)
VARIABLES ROA ROE
FS -0.110*** —0.798***
(-3.33) (-3.45)
FS*Islamic 0.002 -0.124
(0.030) (-0.25)
BS -0.005 -0.136
(-0.14) (-0.42)
IND 0.618 0.304
(1.14) (0.07)
LS 0.003 0.732***
(0.17) (4.46)
size 0.597*** 44347
(4.79) (4.53)
CAP -2.103 -81.17***
(-0.66) (-3.62)
NONIN 27.60* 186.0*
(1.86) (1.76)
LLP —0.644*** —4.044%**
(-5.11) (-3.90)
Beta —-0.001 —-0.045
(-0.18) (-0.75)
Islamic 0.232 2.287
(0.83) (1.15)
GDP -0.024 0.035
(-0.53) (0.10)
Inflation -0.099** -0.906**
(=2.14) (=2.52)
Constant -4.601** -23.07*
(-2.67) (-1.74)
Year effects YES YES
Observations 58 58
R-squared 0.590 0.627

Note: this table presents the results of fintech services regression using ROE and ROA. Table 2 shows the variables
definitions. t-statistics in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1

services IB were not significant, which indicates that the effect of fintech services on financial
performance is not significantly different between CBs and IBs (going against H2).

Regarding the control variables, we noted a significant positive relationship between bank size, ROA,
and ROE. This result is consistent with those of Pasiouras and Kosmidou (2007) and Smirlock (1985).
Short (1979) argued that large banks have access to cheaper capital, which is reflected in healthy
profitability. Djalilov and Piesse (2016) argued that large banks reducing their level of risk by diversify-
ing their products and services contributes to higher operational efficiency and profitability. Flamini et
al. (2009) documented that in a non-competitive environment, large banks can obtain higher profits
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than small banks. This is because large banks hold a greater market share, offer lower deposit rates,
and maintain high lending rates. We also noticed a negative significant relationship between LLP and
ROA and ROE, which is consistent with Athanasoglou et al. (2008), Sufian (2009), and Dietrich and
Wanzenried (2011), who suggested that increased exposure to credit risk is associated with decreased
bank profitability, as bad loans are expected to reduce profitability. Therefore, we expect LLP to have a
negative effect on bank performance. In addition, inflation rate negatively impacts bank performance.
Studies such as those of Bourke (1989), Molyneux and Thornton (1992), Pasiouras and Kosmidou
(2007), Athanasoglou et al. (2008), Claeys and Vander Vennet (2008), Garcia-Herrero et al. (2009), and
Kasman et al. (2010) show that inflation and profits are positively related. However, if inflation is
unanticipated and banks fail to adjust their interest rates, costs may escalate faster than revenues,
thus adversely affecting bank profits. These discussions imply that a priori there is an unknown effect
of INF on profits.

6.2.2. Fintech firms’ growth and banks’ performance

Table 6 shows the regression results for the association between bank performance and fintech firms’
growth variables. Panel A presents the association using the full sample. Panel B shows the results
using the IB sample only, and panel C uses the CB sample. For each panel, we present the results for
the entire period. The results show that there is a significant and negative relationship between
fintech firms’ growth and banks’ financial performance across both measures (accounting and
market). This result was consistent with our H3 hypothesis, in that fintech firms’ growth was
negatively associated with financial banks’ performance. This indicates that if the number of fintech
firms increases by one, banks’ financial performance will decrease by 0.0364. This finding is consistent
with that reported by Phan et al. (2020). For H4, Panels B and C of the table reveal that the negative
association between fintech firms’ growth and financial performance only holds for the CBs, and that
this association for the IB sample is not significant. This means that fintech firms’ growth has no
influence on IBs’ financial performance. Therefore, we can support H4, in that there were differences
in the influence of fintech firms’ growth on bank performance between CBs and IBs. For the control
variables, we noticed a negative significant relationship between LLP and CB performance.
Furthermore, we found a significant positive relationship between bank size and IB performance. In
addition, there was a significant positive relationship between the capital ratio and CBs.

For the robustness check, we used two lines of inquiry to confirm robustness. First, we used ROE
as an additional dependent variable to measure bank performance. Second, consistent with
Wintoki et al. (2012) and Aljughaiman and Salama (2019), we used the GMM system dynamic
panel estimator to control for endogeneity problems and to confirm that our results were correct.
Table 7 shows the results for fintech services and firm growth/financial performance relationships
using GMM specification models. Columns 1 and 2 present the results for testing the relationship
between fintech firm growth and bank performance, while Columns 3 and 4 show the results for
the association between fintech service scores and bank performance. We utilised a number of
tests to ensure the validity of our GMM estimators. We provide the first-order serial correlation
(AR(1)), the second-order correlation (AR(2)), and Hansen tests of over-identification. The AR(1)
tests showed that the p-values were significant (p-value < 5%) across our models, which means
that the residuals in the first differences were correlated. In addition, there was no serial
correlation of the second differences, as the p-values of the AR(2) tests were not significant.
Hansen’s results revealed that our instruments were valid. The results of this test provided
consistent evidence that Fintech scores were negatively associated with bank performance
across IBs and CBs. On the other hand, fintech firm growth had a negative influence on financial
performance.
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Table 7. Robustness check: the associations between Fintech firms’ growth, fintech services

score and banks’ performance after controlling for endogeneity using GMM models

(1) (2) (3) (4)
VARIABLES ROA ROE ROA ROE
L.Dv 0.147** 0.277*** -0.020 0.028
(3.02) (7.06) (-1.23) (0.16)
FF -0.061** -0.685***
(=2.71) (-3.27)
FS -0.108* -0.945%
(-1.69) (-1.91)
FS*Islamic 0.023 0.337
(0.26) (0.46)
BS -0.036 -0.412 -0.001 -0.014
(-0.68) (-0.92) (-0.03) (-0.03)
IND -0.053 -1.483 0.700 -0.918
(-0.10) (-0.42) (0.80) (-0.14)
LS -0.076** -0.490 0.012 0.713*
(-2.05) (-1.17) (0.28) (1.77)
Size 0.539*** 4.516%* 0.627** 3.751*
(4.33) (4.60) (2.94) (1.65)
CAP 7.625** 66.32* -1.745 -67.57*
(2.07) (1.98) (-0.44) (-=1.90)
NONIN 69.82*** 467.5%* 17.19 56.80
(5.34) (2.39) (0.55) (0.19)
LLP -0.490*** —4.625%* -0.582** -3.915**
(-10.06) (-10.39) (-2.37) (-2.05)
Beta 0.010 0.117* -0.004 -0.067
(1.13) (1.82) (-0.42) (-0.71)
Islamic 0.312* 2.919 0.178 0.083
(1.69) (1.53) (0.38) (0.02)
GDP -0.042 -0.090 -0.011 0.232
(-1.04) (-0.34) (-0.19) (0.49)
Inflation -0.061 -0.351 -0.106** -1.073**
(-1.31) (-0.83) (-2.02) (-2.66)
Constant -3.274** -26.35** -5.072* -16.57
(-2.06) (-2.11) (-1.83) (-0.51)
Year effects YES YES YES YES
Country effects YES YES NO NO
Observations 188 188 49 49
AR (1) test (p- 0.05 0.045 0.005 0.027
value)
AR (2) test (p- 0.865 0.713 0.710 0.30
value)
Hansen test of 0.394 0.311 0.197 0.243
over-identification
(p-value)

Note: The table presents regression results for full sample using GMM estimation to control for endogeneity problem.
See Table 2 for variables description. t-statistics in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1
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7. Conclusion

This paper was inspired by the phenomenal growth of fintech services and firms in the UAE, KSA,
Bahrain, and, indeed, globally. Very little is known about whether such services and firms have an
impact on the banking sector. In this study, we investigated the association between fintech scores
and banks’ performance and how this association might differ between IBs and CBs. We also
extended our analysis to examine the association between fintech firms’ growth and financial
performance. In addition, we tested whether there were any differences in the association between
fintech firms’ growth and banks’ performance across IBs and CBs.

Our sample covered the UAE, KSA, and Bahrain, consisting of 40 banks, for the period of 2014 to
2019. We found that the fintech score had a significant and negative relationship with bank
performance across both bank types (IBs and CBs). We also showed that fintech firms’ growth
was negatively associated with CB performance only and had no significant impact on the banks’
financial performance.

This study contributes further evidence to the literature by concentrating on information tech-
nology that has been used intensively in the financial sector. To the best of our knowledge,
research on fintech has been rare, and no previous literature in this area has focused on the
Islamic banking system. Our study also examined the effects of fintech firms’ growth. The implica-
tions of our study apply to regulators and banks due to their nature linking them to the develop-
ment rate in the financial industry. Future work should be conducted on a sample that consists of
banks providing and not providing fintech services to investigate whether the difference in perfor-
mance of firms that pursue fintech is statistically different from those that do not.
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Notes

1. We chose this sample and period due to the significant
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