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ABSTRACT

This study examines the impact of board composition on the financial technology of banks listed on the stock exchanges of the Gulf Cooperation Council (GCC)
countries. The study focuses on the size of the board, the independent members, the number of board meetings, and their impact on mobile banking, automated
teller machines, point-of-sale terminals, and Mada Atheer, which are used as proxies for financial technology. In addition to the Ordinary Least Squares (oLs)
method, the study uses the Generalized Method of Moments (GMM) system to control the endogeneity and heteroscedasticity issues. The sample consists of all
banks listed in the GCC over eleven years from 2010 to 2020. The study found that the size of the board, the independent directors, and the number of board
meetings are all positively and significantly associated with banks' financial technology. Regarding the financial characteristics of banks, the study found that
banks' age and financial performance are positively and significantly associated with financial technology, while financial leverage is negatively related to
financial technology. The findings of this study have implications for boards of directors of banks, which should continue to invest in banks' financial technology

to improve their profitability and competitiveness.
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1. Introduction

Financial technology, or fintech, is a rapidly growing field that
combines finance and technology. Fintech companies use technology
to develop new financial products and services, improve existing
ones, and make financial technologies more accessible and efficient.
The Financial Stability Board (FSB) defines fintech as ‘innovative
products, technology applications, and business models that have a
significant impact on the provision of financial services’ (FSB, 2017).
Banks are one of the main beneficiaries of fintech innovation. Fintech
companies are developing new ways for banks to provide financial
technologies, such as online banking, mobile banking, and peer-to-
peer lending. Fintech is also helping banks to improve their credit
systems and make it easier for people to get loans. Fintech is having a
major impact on the financial system. It is making financial services
more accessible and efficient, and it is helping to create new financial
products and services. Fintech is also helping to make the financial
system more stable and secure (Lee er al, 2021).

The banking sector is quickly moving towards a higher level of
digitisation and seeing significant growth in the adoption of financial
technologies, intending to increase banks' competitiveness and
sustainability (KPMG, 2020). Fintech has become an urgent matter
and the top priority for banks seeking to reduce overheads and
sustain their business (Fintech-Saudi, 2020). Central banks have
introduced influential changes that encouraged banks to incorporate
digital banking channels into their operations (Alotaibi and Asutay,
2015).

According to the literature, financial technology (fintech) can impact
the banking sector in two main ways. The first way is through
innovation-led growth. Fintech can help banks to innovate and
develop new products and services, which can lead to increased
efficiency and profitability and reach new customers and markets
(Merton, 1992). The second way is through innovation-led fragility.
Fintech can make it easier for banks to take on more risk, which can
lead to financial instability. For example, fintech can assist banks in

lending to borrowers with poor credit histories. This can increase the
risk of defaults and financial crises (Brunnermeier, 2009). The relative
importance of these two channels is still being debated by
economists.

Research has shown that firms that engage in financial innovation have
an effective board structure. The board of directors is responsible for
setting the strategic direction of the corporation and overseeing its
management. The board's structure and composition can have a
significant effect on the company's ability to manage risks and seize
opportunities in the fintech space (Fama and Jensen, 1983). According
to the National Association of Corporate Directors (NACD),
corporations with larger boards were more likely to have formal risk
management processes in place. The study also found that larger
boards were more likely to have directors with financial expertise. Al-
Matari er al. (2022) argued that the board structure can influence the
success of fintech corporations. Having a board of directors who have
the appropriate skills and experience in fintech, and conducting
effective board meetings, can help address the risks and opportunities.
In addition, good-quality corporate governance can effectively improve
innovation performance (Balsmeier er a/, 2017). For instance, when
directors hold a high ratio of shares in the firm, their interests are aligned
with those of the firm, which drives the firm’s investment in financial
innovation (Chi, 2017). Additionally, independent directors have more
impact on innovation activities (Balsmeier era/, 2017). Moreover, good
corporate governance has a positive influence on the innovative
financial technology of banks. Banks that hold regular board meetings
and have more independent directors — with a higher education level
and an accounting or financial background — provide greater
innovative financial technology, which ultimately leads to higher value
and profitability for the bank (Wang and Cao, 2022). Furthermore, the
impact of fintech on the efficiency of corporate investment is more
significant in firms with good mechanisms of corporate governance (Lv
and Xiong, 2022). In this regard, the Basel Committee on Banking
Supervision (BCBS) stressed that a bank's board of directors is primarily
responsible for establishing and developing digital banking
technologies and that directors should take into consideration the risks
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related to their activities (BCBS, 2003).

The purpose of this research is to investigate the impact of board
composition (a critical internal mechanism of corporate governance)
on bank financial technology in the Gulf Cooperation Council (GCC)
stock markets. Specifically, we focus on three attributes of board
composition: board size, independent members, and board meeting
frequency. We examine theirimpact on the following fintech proxies:
mobile banking, cashpoint machines, point-of-sale terminals, and
Mada Atheer. Employing a sample of 693 observations from the 63
listed banks in the GCC between 2010 and 2020, we find that board
size, independent members, and board meeting frequency are all
significantly and positively associated with fintech.

We contribute to the literature on corporate governance and fintech
as follows: First, earlier studies have mainly focused on the
relationship between fintech and banks' performance (e.g. Alzyood,
2017; Orji er al, 2018; Ky er al, 2019; Almulla and Aljughaiman,
2021). For example, Ky eral (2019) investigated the effect of mobile
money on bank performance between 2009 and 2015. They found
that mobile money has a positive and significant relationship with a
bank's performance. To the best of our knowledge, the effect of board
structure on financial technology has not been explored in the
literature. Therefore, this study contributes to the earlier literature as
itis the first to examine the relationship between board composition
and fintech. Second, unlike previous studies that concentrated on a
specific market (e.g. Ky eral, 2019; Al-Matari eral, 2022), our sample
includes a group of countries (Bahrain, Kuwait, Oman, Qatar, the
United Arab Emirates, and Saudi Arabia) to evaluate this relationship.
The GCC countries are oil-rich, where oil is a major source of revenue
for their economies. They have a combined Gross Domestic Product
(GDP) of over $2 trillion. Regarding the banking sector, they have
combined banking sector assets of over $3 trillion, and they are major
players in the global financial system (see World Bank, Gulf Economic
Update, 2022).

The rest of this paper is structured as follows: Part 2 describes the
hypothesis formulation and literature assessment; Part 3 shows the
estimating models and data; and Part 4 describes the study's findings.

2. Literature Review and Hypothesis
Development

2.1. Corporate Governance:

The resource-based view (RBV) is a management framework that
argues that a corporation's sustained competitive advantage is based
on its valuable, rare, inimitable, and non-substitutable resources. The
RBV may be used to analyse organisational capabilities, which can
link outsourcing to organisational performance and competitive
advantage. In an outsourcing context, the RBV can also be viable to
evaluate an organisation's capabilities about its competitors and
suppliers. Overall, the RBV is a useful framework for analysing
organisational capabilities and outsourcing decisions. It can help
corporates to identify their unique resources and capabilities, and to
make outsourcing decisions that will help them to achieve and
maintain a competitive advantage (Barney, 1991).

In this respect, RBV suggests that a corporation's competitive
advantage lies in its unique resources and capabilities. In the realm of
financial technology, an effective board, independent, has influential
meetings and possesses expertise in technology and innovation can
offer strategic guidance and support to develop and leverage
technological capabilities that set the bank apart from its competitors.

According to Shleifer and Vishny (1997), mechanisms of company
governance are an optimal approach for ensuring that all executives
in organisations are watched and managed to ensure that they are

striving to maximise shareholder value. Earlier research has reported
that effective corporate governance practices are found to mitigate
agency issues and improve firm performance. Through more
influential executive monitoring and control, governance quality
increases both financial and operational transparency. This reduces
the asymmetry in information between executives and investors and
therefore increases the performance of the company (Almulhim,
2022).

2.2. Board Structure:

The board of directors is seen as a vital internal practice of company
governance. Fama and Jensen (1983) argued that board members
have the influence to hire, fire, and compensate executives, and to
control and monitor vital decisions. Such practices might assist in
ensuring that the control and decisions of management are
separated. Therefore, an efficient board of directors can reduce
agency problems. Previous studies indicate that there are two
important functions provided by boards of directors: monitoring and
controlling, and advising on decisions (Raheja, 2005). However, the
effectiveness of the board relies mainly on its structure and
composition (Baysinger and Hoskisson, 1990), such as board size,
board independence level, and number of board meetings (John and
Senbet, 1998).

Board size is one of the most significant elements for reducing agency
issues in firms. There is however a lack of consensus in the literature
on the optimal board size (Fama and Jensen, 1983). On the one hand,
adding more directors to the board may increase the costs of
communication and coordination, outweighing the benefits (Lipton
and Lorsch, 1992). In this regard, Lipton and Lorsch (1992) argued
that increasing the number of members on the board may increase
the costs of communication and coordination, which can outweigh
the benefits of having different perspectives and more human
resources on the board (Fama and Jensen, 1983). On the other hand,
some studies have argued that larger boards mightimprove the firm's
performance because they have more human resources, and thus a
greater range of experience and knowledge (John and Senbet, 1998).
Also, larger boards improve the firm's ability to access more resources
at cheaper costs, as well as make it more difficult for the Chief
Executive Officer (CEO) to dominate and control a large board
(Forbes and Milliken, 1999).

Independent directors are seen as an important governance practice
used to control corporate managers and provide information to
corporate investors (Weisbach, 1988; Fama and Jensen, 1983). They
are considered good advocates of investors against inept executives
and eager to safeguard shareholders' interests (Weisbach, 1988).
These goals may be fulfilled by vetoing poor decisions, overseeing
managers' actions, and providing advice (Weisbach, 1988). According
to this agency theory, more independent members sitting on the
board lead to aligning the interests of the executives with those of
investors and thus improving the corporation's profitability (Fama
and Jensen, 1983). Prior studies argued that independent directors
can be effective monitors since they are always worried about their
market reputation (Fama and Jensen, 1983).

Regarding board meetings, earlier studies have stressed that regular
and frequent board meetings are a vital way of enhancing the board's
effectiveness, as well as a vital channel through which directors can
achieve their monitoring role and obtain firm-specific information
(Adam and Ferreira, 2009). Incidentally, Francis er a/ (2012)
indicated that companies with poor attendance at board meetings
perform worse than firms with good attendance at board meetings,
particularly during crises. The amount of meetings a company holds
has asignificant effect on the performance of the company, according
to Ntim and Osei (2011).
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2.3. Financial Technology:

In recent years, the banking sector has needed to keep up with
technological development to enhance the ability of banks to provide
the best banking products and services in a way that ensures their
continuity and survival against competition. Fintech is an important
consideration for banks, as it plays a vital role in increasing trust in
financial systems and reducing the time needed for transactions (Al-
Sartawi, 2018). SAMA (2010, p. 2) has defined digital banking as:
‘remote banking services provided by banks or their representatives
through devices that are either under the bank's direct control or
outsourced to a third party. These services allow customers to perform
banking transactions electronically without having to visit a branch.
They include systems that enable customers to access their accounts,
conduct business, and obtain information about financial products and
services through a public or private network, such as the internet’.

As mentioned earlier, this paper focuses on four types of fintech:
mobile banking, cashpoint machines, point-of-sale terminals, and
Mada Atheer. Mobile banking is defined as using mobile phone
applications for conducting banking transactions and bank-related
financial services (Alzyood, 2017). Cashpoint (or teller) machines
are defined as a type of banking where customers can use their card
and PIN to access their accounts, check balances, withdraw money,
and make payments. This type of banking is done through a small
machine called an Automated Teller Machine (ATM), which can be
found in banks and other locations around the city. The number of
ATMs in a particular area depends on the usage rate (Halili, 2014).
Point-of-sale (POS) terminals are defined as systems that use a
computer terminal located at the point of sale so that the data can
be capturedimmediately by the computer system (Prinz, 1999). The
Mada Atheer is one of a suite of technologies provided by Mada; it
provides Mada cardholders with the security, flexibility, and
velocity of electronic payments via Near-field communication
(NFC) technology, which allows cardholders to execute purchases
by passing the card over the POS reader, with the option of adding
a password for added security (SAMA, 2017).

2.4. Board Structure and Fintech:

The growth of fintech has benefited the banking industry in terms of
reducing transaction and operating costs, expanding outreach,
providing virtual banking technologies, and improving efficiency
(Wang eral, 2021). Besides this, corporate governance practices play a
vital role in improving corporate investment and performance through
fintech (Lv and Xiong, 2022). According to SAMA, banks’ boards of
directors are responsible for overseeing and managing digital channels,
and they should consider these fintech as a part of their overall risks
(SAMA, 2010). In this regard, the BCBS report ‘Risk Management
Principles for Electronic Banking’ recommended that banks’ boards of
directors should establish effective management oversight of e-banking
activities, such as the foundation of certain controls and accountability
policies to manage these activities (BCBS, 2003).

Prior studies, such as Chi (2017), showed that banks with higher
ratios of shares held by stockholders and directors are more likely to
have a higher investment in financial innovation. Balsmeier er al
(2017) indicated that a higher number of independent directors on
the board has a significant impact on the innovation activities of
firms. In addition, Chen era/ (2016) found thatindependent directors
positively influence the innovation investment of corporations. Gu
(2020) also found that innovation investment is positively associated
with independent directors but negatively associated with board size.
Wang and Cao (2022) argued that independent directors play a vital
role in the innovative financial technology of banks since they protect
the shareholders’ interests, and they also provide resources and

advice to the top management.

Given the above, banks' boards of directors are important in
improving and developing fintech through supervising their
supervision of these technologies. In line with this, Mushtaque er a/.
(2015) indicated that corporate governance is important for
enhancing digital banking, as well as for aligning information
technology, as a core function of a bank, with all its other
departments. Effective corporate governance, such as board
composition, can help banks with management functions such as
planning, controlling, and implementing electronic banking
(Almulhim, 2022). Given the debate discussed above, we develop the
hypotheses as follows:

®  H1:Board size improves fintech.

®  H2:Board independence improves fintech.

®  H3:Frequent board meetings improve fintech.

3. Data and Methodology
3.1. Data Sample:

The sample of the paper has all the banks listed on the GCC over eleven
years from 2010 to 2020. We studied this period to avoid the possible
effects of unseen external macroeconomic factors during the financial
crisis of 2008—2009. We collected data from 70 banks as our primary
sample. However, we used two criteria to filter our data. First, banks that
have not provided governance or fintech data for a minimum of three
years are dropped from our sample (Almulhim, 2023; Almulhim and
Aljughaiman, 2023). Besides, banks that were merged during the study
period were dropped from the sample (Almulhim, 2022). The final
sample is from 63 banks (i.e. 693 observations over time) as seen in
Table 1.

For data collecting, many databases were employed. Fintech data
(mobile banking, automated teller machines, point-of-sale terminals,
and Mada Atheer) were obtained from the Central Banks of the GCC,
banks' annual reports and websites. Corporate governance data
(board size, board independence and board meeting) and financial
data (bank size, bang age, leverage and return on assets) were
obtained from the Bloomberg database.

3.2. Research Framework:

3.3. Measures:

3.3.1. Fintech variables

To explore the effect of board composition on financial technology,
we employ different proxies for fintech (mobile banking, cashpoint
machines, point-of-sale terminals, and Mada Atheer). Following
earlier research, such as (Orji er a/, 2018), we gave the dummy
variable the value of one if mobile banking is available in a specific
year and zero otherwise. In addition, we measured cashpoint
machines as the number of ATMs a bank has. Furthermore, we
measured POS terminals as the number of POSs a bank has. Finally,
we gave the dummy variable one if Mada Atheer is available in a
specific year and zero otherwise.

3.3.2. Explanatory Variables

According to former research, board size (BoardZ) is defined as the
total number of members on the board, and independent members
(Boardl) is defined as the number of independent members divided
by the total number of members (e.g. Almulhim, 2022). Board
meetings (BoardM) are calculated as the total number of board
meetings held during the year (e.g. Almulhim, 2022).

3.3.3. Control Variables

Following past studies in the literature (e.g. Almual and Aljughaiman,
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2021), we employ several characteristics of banks as control
variables: bank size, bank age, financial leverage, and return on assets.
Bank size (BankZ) is the natural logarithm of total assets. Bank age
(BankA) is the number of years a bank has been listed. Financial
leverage (BankL) is measured as the proportion of total equity to total
assets. Return on assets (BankROA) is defined as net income to total
assets. We also employ year and country fixed effects (year and
country dummy variables) to obtain a robust estimation model. Table
1 shows the definitions of the variables we employ and the
calculation of each variable.

Table 1: Variable Definitions, Measurements and Sources

| Variables I Symbol I Measurement Source

Dependent Variables

Dummy variable one if mobile

Y, Mob»ile MoBank banking is available in a specific Cen['ral Ban!(s of GCC, the
1 banking year and zero otherwise bank’s website and reports
Automated Central Banks of GCC, the

& teller machines ATMs The number of ATMs a bank has bank’s website and reports
Point-of-sale Central Banks of GCC, the

Y3 terminals POSs The number of POSs a bank has bank’s website and reports

Dummy variable one if Mada
Y4 Mada Atheer Atheer Atheer is available in a specific
year and zero otherwise

Central Banks of GCC, the
bank’s website and reports

Independent Variables

Size of the Total number of the board of
X1 board BoardZ directors Bloomberg database
Independent The number ofindependent
XZ P Board| members divided by the total Bloomberg database
members
number of board members
Board Total number of meetings held by
X3 meetings BoardM the board Bloomberg database
Control Variables
X4 Bank size BankZ Natural log of total assets Bloomberg database
Age of the bank since
X5 Bank age BankA incorporated Bloomberg database
Xe Leverage BankL Total equity to total assets Bloomberg database
X7 Return on BankROA Net income / total assets Bloomberg database
assets

3.4. Estimation Model:

This research employs a quantitative method and is based on
secondary data. We use Ordinary Least Squares (OLS) as the primary
model with robust standard errors to control for the
heteroscedasticity issue. We run regressions using different fintech
measures, in addition to our year dummy and control variables. We
also employ the GMM system as an additional model to ensure that
our data are free from both endogeneity and heteroscedastic issues.
We use the following model to test our hypotheses (H1—H3):

®  MoBankit = 8, + §; BoardZit + [, Boardlit + 3 BoardMit + S,

BankZi + 85 BankAi + 8 BankLi + 8, BankROAit + €it (1)
®  ATMsit= 8, + B; BoardZit + 3, Boardlit + 83 BoardMit + 3, BankZi +
Bs BankAi + B¢ BankLi + 8, BankROAIt + Eit (2)
®  POSsit= g+ B, BoardZit+ B, Boardlit + B3 BoardMit + B, BankZi +
Bs BankAi + B¢ BankLi + [, BankROAIt +Eit 3)

®  Atheerit= 3+, BoardZit + 3, Boardlit + 33 BoardMit +[3, BankZi
+Bs BankAi + B¢ BankLi + 3, BankROAIt + it 4)

Where MoBankir represents mobile banking in model 1, ATMsit
represents the automated teller machines in model 2, POSsit
represents the point-of-sale terminals in model 3, Atheeritrepresents
the Mada Atheer technology in model 4, BoardZit represents the
board size, Boardlirrepresents the board independence and BoardMit
represents the board meeting frequency. The financial variables
include BankZi, BankAi, BankLi; and BankROAit (bank size, bank age,
financial leverage and return on assets respectively), and €ir
represents the error terms. Graph 1 illustrates the association
between board structure on banks' financial technology.

Graph 1: Effects of Board Structure on Banks' Financial Technology

Independent Variables:

1. Boardsize
2. Boardindependence
3. Board meetings

Dependent Variables:
Mobile banking

Automated teller machine

-+

Point-of-sale terminals
Mada Atheer

N =

Control variables:

1 Bank size

2. Bankage

3. Financial leverage
4 Return on assets

4. Results

4.1. Descriptive Statistics and Correlations:

Table 2 shows the statistical analysis of the fintech, board of directors,
and control variables. Regarding fintech variables, the mean values of
MoBank, ATMs, POSs, and Atheer are 0.842, 1400, 18609, and 0.407,
respectively. For the explanatory variables, the average and (standard
deviation) of BoardZ, Boardl, and BoardM are 1.66 (8.18), 0.62%
(0.10%), and 6.37 (2.04), respectively. The minimum and (maximum)
values of these variables are 5 (12), 0.40% (0.75%), and 4 (12),
respectively. About the controlling variables, GCC banks have
average values of BankZ, BankA, BankL, and BankROA of 38.29 (in
millions), 8.5 years, 0.146%, and 0.18%, respectively.

Table 2: Descriptive Statistics

Variables Observation Mean SD Min Max
MoBank 693 0.842 0.365 0.000 1
ATMs 693 1400 1220 318 5215
POSs 693 18609 19508 32 115324
Atheer 693 0.407 0.493 0.000 1
BoardZ 693 8.185 1.669 5 12
Board| 693 0.629 0.109 0.4 0.888
BoardM 693 6.370 2.044 4 12
BankZ 693 8.155 0.302 7.324 8.705
BankA 693 38.29 16.56 5 66
BankL 693 0.146 0.132 0.643 0.56
BankROA 693 0.018 0.005 0.002 0.036
Note: MoBank is mobile banking, ATMs are automated teller machines, POSs are point-of-sale terminals,

Atheer is Mada Atheer service, BoardZ is the size of the board, Board! is independent members, BoardM is
board meetings, BankZ is bank size, BankA is bank age, BankL is financial leverage, and BankROA is the return
on assets.

Table 3 reports Pearson’s pairwise correlation matrix for the study
variables to check for any multicollinearity problems among
explanatory variables. According to the correlation matrix results,
the most significant link is found between BankZ and BankA with
0.76%. This means that older GCC banks have a bigger market
capitalization. BoardZ and BankZ have the second strongest
association (0.65%. This suggests that the boards of directors of
major banks are larger. We also noticed that larger banks have
larger boards of directors.

Table 3 Matrix of Correlation

Variable BoardZ Board| BoardM BankZ BankA BankL
BoardZ 1.0000
Board| 0.2621* 1.0000
BoardM 0.5136* 0.6056* 1.0000
Bankz 0.6563* -0.0236 0.1536 1.0000
BankA 0.4731* -0.1637 0.1438 0.7643* 1.0000
BankL 0.0288 0.0189 0.0793 0.1048 0.2970* 1.0000
Note: BoardZ is the size of the board, Boardl is independent members, BoardM is board meetings, BankZ is

bank size, BankA is bank age, and BankL is financial leverage.
*Indicates significance level at 5%.
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4.2. Regression Analyses:
4.2.1. Discussion

Table 4 indicates the regression results for the board composition
and fintech association. According to the association between
BoardZ and stock fintech variables, the results indicate that BoardZ
is significantly and positively related to MoBank, ATMs, POSs, and
Atheer at 10%, 5%, 10%, and 1% respectively. This implies that a
greater number of members on the board is associated with higher
fintech provided by GCC banks. This finding supports the
arguments that larger boards tend to have more human resources,
a greater range of experience and knowledge (John and Senbet,
1998), the ability to access more resources at cheaper costs, and can
make effective decisions because of the quality of advice (Forbes
and Milliken, 1999). This finding is also in line with Al-Matari er a/.
(2022), who argued that the board of directors plays a vital role in
developing fintech in the banking sector. Alarger board can provide
more diversity of thought and experience, which can help manage
the risks and opportunities of fintech.

Besides this, Boardl also has a positive association with MoBank,
ATMs, POSs, and Atheer at 1%, 10%, 5%, and 1%, respectively. This
finding means that board independence positively influences fintech.
This positive association supports the argument that a higher
proportion of independent members might help to align the
executives' interests with stockholders and thus enhance corporate
value (Fama and Jensen, 1983). Independent members are more
effective due to their market reputation, expertise, and ability to
generate and provide information (ideas) from outside the
corporation (Kesner and Johnson, 1990). They play a vital role in
mitigating the high level of risk related to the fintech industry due to
their independence and advisory role (Al-Matari er a/, 2022).

Additionally, we showed that the frequency of board meetings
(BoardM) positively and significantly influences fintech variables.
Specifically, BoardM is positively related to MoBank and Atheer at
1% and 5% significance levels, respectively. Regular and frequent
board meetings are a vital way of enhancing the board's
effectiveness. They provide an important channel through which
directors can achieve their monitoring role and obtain firm-specific
information (Adam and Ferreira, 2009), which can lead to higher
financial performance (Ntim and Osei, 2011). In addition, effective
board meetings are considered an important channel in which the
board of directors can discuss how to manage risks related to
fintech (Al-Matari er al, 2022).

Considering the above, neumes measures of fintech indicate that
board structure affects banks' fintech variables positively. The
positive relationship supports the argument that banks' boards of
directors are responsible for overseeing and managing fintech, and
they should consider these technologies as a part of their overall
risks (SAMA, 2010). Moreover, the findings align with the
recommendation of the BCBS that banks' boards of directors should
establish effective management oversight of e-banking activities,
including the foundation of certain accountability controls and
policies to manage these activities (BCBS, 2003).

Regarding the controlling variables, the results show that bank size
(BankZ) has no relationship with any of the fintech variables. Bank
age (BankA) has a positive correlation with ATMs and POSs at the
1% significance level. Financial leverage (BankL) has an adverse
relationship with all fintech variables, indicating that fintech
reduces banks' reliance on financial leverage. BankROA has a
positive correlation with MoBank, ATMs, POSs, and Atheer at the
1%, 1%, 5%, and 5% significance levels, respectively, suggesting
that fintech plays a vital role in improving bank performance
(Almual and Aljughaiman, 2021).

Table 4 Effects of Board Structure on Banks' Fintech

VARIABLES MoBank ATMs POSs Atheer
0.049*% 0.036** 0.036* 0.095***
BoardZ
0.026) 0.015) 0.027) 0.032)
0.728%** 0.416% 0.508** 1.631%
Board|
©0.267) 0233 0.25%) (0.445)
0.046%** 0.009 0.023 0.057%*
BoardM
©.017) 0.023) ©.017) 0.025)
-0.019 -0.100 0.143 -0.043
BankZ
0.183) (0.106) 0138 0.23%)
-0.004 0.009*** 0.006*** 0.002
BankA
(0.003) (0.007) (0.002) (0.009)
-1.138%%* -0.787* -0.997%* -1.958*
BankL
0347 0437) (0.448) (0.996)
T £223 £ £
BankROA 17.48 13.63 11.26 0.004
(5.095) (3.430) @755 0.002)
1.035 0.734 -1.254 -0.791
Constant
(1.364) (0.865) 0.897) (.048)
Observations 595 595 595 595
R-squared 0.415 0.575 0.581 0.5489
Years/Country Yes/Yes Yes/Yes Yes/Yes Yes/Yes

Note: MoBank is mobile banking, ATMs are automated teller machines, POSs are point-of-sale terminals,
Atheer is Mada Atheer service, BoardZ is the size of the board, Boardl is independent members, BoardM is
board meetings, BankZ is bank size, BankA is bank age, BankL is financial leverage, and BankROA is the return
on assets.
*,** and *** mean significance levels of 10%, 5% and 1%, respectively.
Robust standard errors are in parentheses.

4.2.2. Using Different Measurements of the Dependent Variables

The aforementioned studies, such as Ky er al (2019), suggest taking
into consideration the time elapsed when measuring dummy
variables (mobile banking and the Atheer in this study). Specifically,
these variables take values from zero to eleven, where zero indicates
that the bank has never offered mobile banking or been involved in
the Atheer, and eleven corresponds to eleven years of involvementin
these technologies. This method captures the possible benefits thata
bank might accumulate over time from employing mobile banking
and/or the Atheer. Furthermore, some prior studies suggest using a
different measurement for cashpoint machines and point-of-sale
terminals. Instead of employing the number of ATMs and POSs to
measure the effect of these technologies provided by banks, a
common method used in the literature is to divide the number of
ATMs (POSs) by total assets (e.g. Oua er al, 2009).

The results of this investigation (Table 5) are identical to those of the
principal estimation model in Table 4. That is, board size,
independence, and board meetings all have positive effects on
fintech.

Table 5 Effects of Board Structure on Banks' Fintech

VARIABLES MoBank ATMs POSs Atheer
0.655%%* 0.021%* 0.025* 0.284%%*
BoardZ
0.164) (0.009) 0.015) (0.093)
9.465%%* 0.290%* 0.392% 2.954%**
BoardI
861 ©.137) ©0.182) (1.039)
BoardM 0.468*** 0.008 0.015 0.291%**
r
04 ©.116) 0.013) ©012) 0.070)
5217 -0.057 0.904 -1.014
BankzZ
(8.829) (0.065) (0.751) (4.283)
-0.014 0.005*** 0.005%%* 0.003
BankA
©0.016) ©.007) 0.007) (0.008)
-1.025 -0.432%* -0.648*** -5.741*
BankL
T613) ©.1798) ©0213) G.o51)
-0.085 0.100%*+* 0.082* 0.005%**
BankROA
0382) 0.032) 0.047) (0.001)
-9.182 0.943 -1.538 1.503
Constant
©182) (0585 as17) (8890)
Observations 595 595 595 595
R-squared 0.715 0.542 0.567 0.657
Years/Country Yes/Yes Yes/Yes Yes/Yes Yes/Yes

Note: MoBank is mobile banking, ATMs are automated teller machines, POSs are point-of-sale terminals,
Atheer is Mada Atheer service, BoardZ is the size of the board, Boardl is independent members, BoardM is
board meetings, BankZ is bank size, BankA is bank age, BankL is financial leverage, and BankROA is the return
on assets.

* ** and *** mean significance levels of 10%, 5% and 1%, respectively.

Robust standard errors are in parentheses.

4.2.3. Board Composition and Fintech (Robustness Check)

Table 6 re-tests the association between board composition and
fintech after controlling for both endogeneity and heteroscedastic
problems using the GMM system. The results are identical to the
primary regression in Table 5. That is, board size, independent
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members, and board meetings positively impact fintech.

Table 6 Effects of Board Structure on Banks' Fintech (System GMM)

VARIABLES MoBank ATMs POSs Atheer
Bsize 0.064** 1.897** 1.163** 0.083*%*
(0.024) (0.776) (0.496) (0.032)
Bind 0.651%F 2.025%* 1.392%* 1.546%*
(0.281) (0.911) (0.666) (0.485)
Bmeet 0.027* 0.900 0.299 0.0871%**
(0.016) (0.651) (0.428) (0.025)
SIZE -0.003 -0.515 0.619 -0.139
(0.199) (0.600) (3.250) (0.245)
AGE -0.005 0.444%% 0.155%* 0.003
(0.003) (0.092) (0.055) (0.004)
Lv -1.496 -2.661 -1.942 -2.537%*
(0.915) (2.785) (1.168) (1.225)
ROA 10.76** 8.598%* 3.832%* -6.561
(4.963) (2.276) (1.302) (7.179)
Constant 1.603 2.366 -1.484 1.598
(1.226) (5.327) (2.316) (2.178)
Observations 595 595 595 595
AR (1)/(2) test (p-value) 0.000/0.278 0.000/0.432 0.000/0.498 0.000/0.174
Hansen test (p-value) 0.668 0.771 0.824 0.562

Note: MoBank is mobile banking, ATMs are automated teller machines, POSs are point-of-sale terminals,
Atheer is Mada Atheer service, BoardZ is the size of the board, Boardl is independent members, BoardM is
board meetings, BankZ is bank size, BankA is bank age, BankL is financial leverage, and BankROA is the return
on assets.

*,** and *** mean significance levels of 10%, 5% and 1%, respectively.

Robust standard errors are in parentheses.

5. Conclusions

The primary aim of this study is to investigate the association
between board composition and fintech in banks listed on the Gulf
Cooperation Council (GCC) stock markets from 2010 to 2020. The
topic is considered one of the first papers to investigate the
relationship between board structure and fintech in the GCC markets.
We use three board composition characteristics (board size, board
independent members, and board meetings) and four fintech
variables (mobile banking, automated teller machines, point-of-sale
terminals, and Mada Atheer). We also use the GMM system
estimation to address any possible endogeneity and
heteroscedasticity issues.

This paper found that board structure has a positive and significant
relationship with fintech. Board size is positively and significantly
associated with fintech, meaning that banks with more board
members tend to provide more fintech. Larger boards have more
human resources and knowledge, as well as the ability to access more
resources at cheaper costs and make more effective decisions. Board
independence also has a positive and significant relationship with
fintech, meaning that independent directors may help to align
executives' interests with investors and thus improve firm value. They
are more effective due to their reputation, experience, and ability to
share and provide information to the corporation. Finally, regular and
frequent board meetings are positively and significantly associated
with fintech, meaning that they are an important channel through
which directors can achieve their monitoring role and obtain firm-
specific information, as well as a vital way of enhancing the board's
effectiveness.

The research findings on fintech have implications for corporations,
regulators, policymakers, and stakeholders, due to the economic
rationale behind adopting fintech. The study findings will assist GCC
regulators in developing fintech corporate governance regulations.
The research findings can help regulators develop policies and
regulations that promote the adoption of fintech while mitigating the
risks associated with it. Policymakers can also develop policies that
support the growth of the fintech industry. Moreover, boards of
directors should make more effort to invest in fintech and keep pace
with modern financial technologies to achieve the best for banks.

Similar to several studies in the literature, our study has some
limitations. First, as this study focused on the impact of board
structure on fintech in the financial sector, future studies may

consider non-financial sectors. Second, this study is the first to
directly examine the relationship between the board of directors and
fintech, so more studies are needed to confirm the findings. Future
studies should be conducted among the MENA countries specifically,
as well as globally. Third, since this study focused on only three
mechanisms of corporate governance (board size, board
independence, and board meetings), future researchers should
consider other corporate governance mechanisms, such as board
diversity, board busyness, and board expertise.
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