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Abstract

This study aims to clarify the impact of  FinTech (Financial Technology) determinants such as the number of  
automated teller machines (ATMs), agent banking outlets, cash recycling machines (CRMs), and software 
development on the profitability of  commercial banks of  Bangladesh in the tenure of  2019 to 2023. Panel data 
is used in which a random effect model has been applied to analyze the data. The findings of  the study show 
that numbers of  ATMs, CRMs, and agent banking have a statistically significant negative relationship with banks’ 
profitability, and software development has a statistically significant positive influence on banks’ profitability. This 
indicates that the influence of  FinTech has mixed evidence on the profitability of  banks. The high operating 
expenses of  agent banking, CRMs, and ATMs are perhaps the reason behind their negative effects. On the 
other hand, software development boosts profitability through process automation, staff reduction, increased 
productivity, and improved customer experience, all of  which result in lower costs and more revenue. These 
findings will help the competent authorities of  Bangladesh create regulatory frameworks that promote effective 
FinTech implementation, emphasizing digital innovation to boost overall banking performance. For commercial 
bank management, prioritizing software development over expensive ATMs, CRMs, and agent banking can 
improve operational efficiency and profitability while alleviating the resource strain associated with maintaining 
physical infrastructure.
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1.0 Introduction
FinTech enhances operational efficiency, reduces 
costs, and expands access to financial services, thereby 
significantly boosting the profitability of  commercial 
banks. Technological developments have caused a 
significant upheaval in the banking sector in recent 
years (Chowdhury & Hussain, 2022). FinTech is the 
result of  the convergence of  finance and technology 
that indicates the creative application of  technology 
to provide financial services and goods in ways that 
are quicker, more effective, and frequently easier to 
access than conventional approaches (Merton, 1992). 
The developed financial technologies have become 
an important element in the financial industry. These 
technologies are contributing significantly to the 
banking industry (Cruz-García et al., 2021). 

The term ‘FinTech’ has been used since 1972 which 
includes a broad range of  applications in banking, 
insurance, investment management, payments, and 
lending, among other areas of  the financial business 
(Schueffel, 2016). Peer-to-peer lending platforms, 
robo-advisors, mobile banking apps, and blockchain-
based cryptocurrencies are considered just a few 
examples of  how FinTech innovations are provided, 
used, and perceived to changing the way financial 
services (Sharif  Abu Karsh, 2020). The introduction of  
more economical and effective operating models that 
improve the proper utilization of  resources falls under 
the third category (Ross, 1976; Vasiljeva et al., 2016). 
Due to FinTech, financial inclusion has increased 
significantly, and time and costs have also been 
reduced due to increased efficiency and productivity 
(Mahmud et al., 2023).

Bangladesh has been making tremendous progress 
in the technological sector for the last few decades 
meanwhile this progress continues to cope with the 
digital revolution. The banking industry is also moving 
forward with this digital revolution(Tushar, 2021). 
The banking industry in Bangladesh uses several types 
of  FinTech devices and facilities to render financial 
services (Kabir, Huda, & Faruq, 2021). According to 
Ahmed, & Enamul (2022), top management of  several 
financial institutions in Bangladesh thinks that a strategic 
alliance of  banks FinTech, and mobile financial services 
might provide better and more affordable services. In 
this regard, a question has been determined: Does 
FinTech enhance bank profitability in Bangladesh?

In this study, the FinTech determinants include 
ATMs (Automated Teller Machines) (Ullah, 2023), 
Agent Banking (Hossain et al., 2021), Cash Recycle 
Machines (CRMs) (Fyaz, 2023), and Software 
Development (Islam et al., 2021) since these technical 
advancements are crucial in accelerating the financial 
services industry’s advancement. These components 
demonstrate how financial institutions use technology 
to boost productivity, elevate client satisfaction, and 
broaden financial inclusion (Vives, 2019). The study 
intends to clarify how FinTech determinants such as the 
number of  ATMs, agent banking outlets, cash recycling 
machines (CRMs), and software development affect 
the profitability of  commercial banks in Bangladesh. 
Through expanding access to financial services, cutting 
transaction costs, and boosting industry efficiency, 
FinTech has a major positive impact on Bangladesh’s 
GDP growth (Taher & Tsuji, 2022). Increased 
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investment, entrepreneurship, and the creation of  
jobs are all possible outcomes of  this, and they can all 
support economic expansion.

2.0 Literature Review 
FinTech has fundamentally transformed the financial 
industry by upending long-standing organizational 
structures and changing the way financial services 
are offered and consumed ( Deng, Huang, & Cheng,  
2019). The emergence of  peer-to-peer lending, online 
payment systems, and internet banking in the late 20th 
and early 21st centuries marked the beginning of  the 
current FinTech scene (Baporikar, 2023). FinTech 
firms are upending traditional financial services 
with more user-friendly, economical, and efficient 
alternatives but it also comes with dangers and 
obstacles (Murinde et al., 2022). These include risks 
to cybersecurity, problems with following regulations, 
worries about data privacy, and moral conundrums 
(Gimpel et al., 2018). According to Chen(2016), the 
rise of  FinTech ecosystems and cooperative alliances 
between established companies and startups is 
erasing preconceived notions and opening up fresh 
possibilities for cooperation and co-creation.

Banks often play a dominant role in the financial 
system where according to the notion of  financial 
intermediation, banks are essential to the mobilization 
and redistribution of  social capital (Tang et al., 2024). 
FinTech is positively and significantly correlated with 
bank profitability, which indicates that bank profitability 
is associated with levels of  digital engagement (Singh 
et al., 2021). By using a variety of  metrics, such as a 
FinTech development index and patents, research has 
been conducted to employ patent data to quantify 
FinTech innovation. To assess the diverse implications 
on bank performance and fragility, the heterogeneity 
of  FinTech and banks is significantly considered (Singh 
et al., 2020; Zhao et al., 2022).

FinTech is creating new facilities and opportunities 
every day, but without proper planning regarding 
installation and setup costs, digital machinery costs, 
and software development costs, it will create a huge 
burden for the company (Salam et al., 2023). Financial 
Technology has made financial services easier for 
people, and they can access them 24/7 through the 
internet and with smart devices. Since peer-to-peer 
lending is one of  the alternatives that FinTech start-ups 

provide, they all adhere to the same customer-centric 
strategy, and the financial sector benefits greatly from 
FinTech, which lowers costs while delivering better 
services and raising consumer satisfaction (Tang et al., 
2024; Wang et al., 2015).

Day by day, the use of  technology is increasing, and 
people are more and more attracted to technology 
(Mahmud et al., 2023). Nowadays, people prefer to 
do their tasks via mobile phones and the internet 
(Hassan et al., 2022). Davis (1989) has developed 
the technology acceptance model, which states that 
a technology’s perceived ease of  use and usefulness 
influence a user’s intention to embrace it. In the 21st 
century, banks and FinTech are walking hand in hand 
and banks financial activities cannot be imagined 
without financial technology. With the assistance of  
FinTech, Banks provide different types of  facilities 
to their customers such as CRMs (Cash Recycling 
Machines), ATMs (Automated Teller Machines), 
Agent Banking, and updated software development.

Furthermore, researchers (Cho & Chen, 2021; Kou 
et al., 2021; Mustapha, 2018; Scott et al., 2017; Tunay 
et al., 2015; Wang et al., 2021; Zhang & Yang, 2019) 
have shown that investment in FinTech has a favorable 
impact on profitability. Banks are constantly coming 
up with new services using FinTech, and certainly, 
these services and facilities are reducing the time and 
costs of  banks and increasing efficiency. However, a 
research conducting on Japanese banks from 2004 
to 2018 shows that even in developed countries, 
financial inclusion is critical but branch closures reduce 
Japanese bank profitability and in addition, the number 
of  loan accounts and ATMs does not affect bank 
profitability (Kumar et al., 2022). According to Vives 
(2019) it has been discovered that there is a growth 
in the quantity of  ATMs and branches, indicating an 
increase in operations and customers. They also 
found that commercial banks were open to growing 
their operations into areas and locations for unbanked 
people. The bank’s incentives to take a chance 
and increase its efficiency and profitability could 
have altered in reaction to FinTech developments. 
Moreover, FinTech has improved the performance of  
international banks, whereas the number of  electronic 
financial services that banks provide to their clients 
increases in direct proportion to the quality and 
performance of  the banks (Almashhadani et  al., 
2023).
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Additionally, Gržeta et al. (2023) opined that in 
contrast to big and medium-sized banks, small banks 
are adversely affected by the global regulatory 
framework in terms of  profitability and relative 
efficiency. The relationship between digital investments 
and profitability is influenced by the size of  the bank 
(Chhaidar et al., 2022). A bank’s resources, agility, risk 
tolerance, and strategic priorities are all impacted by 
its size, which has an impact on how well it adapts 
to FinTech. Firm Size is also a fundamental element 
in determining the profitability of  banks. Banks 
that are large may indicate credit-worthiness and 
financial sound in their business, and they can make 
more investments which brings them high profit 
(Hermuningsih et al., 2023).

Return on Assets (ROA) and Return on Equity (ROE) 
are critical metrics for evaluating bank profitability, 
offering insights into asset utilization and shareholder 
returns. ROA measures how effectively banks convert 
assets into profits, while ROE reflects profitability in 
relation to shareholders’ equity. Higher values in 
both metrics indicate effective management and 
operational efficiency, which are vital for attracting 
investors and sustaining competitive advantages 
(Naceur & Omran, 2021). Furthermore, Rahman 
(2023) emphasizes that ROA is significantly influenced 
by operational efficiency through business intelligence, 
allowing banks to provide superior services at lower 
costs than their competitors. Caiado, Nascimento, 
Quelhas, Tortorella, Rangel (2018) found that 
FinTech positively impacts ROE and net investment 
profits (NIP), while its effect on ROA is positive but 
insignificant. Despite being accounting measures, 
these metrics are significant in banking because they 
represent two key perspectives of  profitability: asset 
efficiency (ROA) and shareholder value creation 
(ROE), offering a holistic view of  a bank’s financial 
health.

Previous research in Bangladesh has looked at 
how individual FinTech elements—like software 
development, ATMs, cash recycling machines (CRMs), 
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and agent banking—affect bank profitability. However, 
there hasn’t been any thorough study that combines 
all four factors to evaluate their overall impact. 
Specifically, Uz-Zaman et al. (2023) investigated 
agent banking; Fyaz (2023) investigated CRMs; Moon 
et al. (2022) and Ullah (2023) investigated ATMs; 
and Uz-Zaman et al. (2023) investigated software 
development. Therefore, this study uniquely combines 
the effects of  four FinTech variables—ATMs, CRMs, 
agent banking, and software development—together 
for the first time in the context of  Bangladesh, 
aiming to enhance understanding of  their collective 
impact on bank profitability utilizing ROA and ROE 
measures. In addition, this study also uses firm size as 
a control variable, which helps to isolate its effect on 
profitability while identifying the effect of  FinTech on 
bank profitability.

The Technology Acceptance Model (TAM) provides 
a theoretical framework to understand the adoption 
of  FinTech solutions, such as ATMs, CRM systems, 
software development, and agent banking, in enhancing 
bank profitability. Perceived usefulness and ease 
of  use, key TAM variables, play crucial roles in the 
acceptance of  these technologies (Davis, 1989). For 
instance, ATMs and CRM systems streamline customer 
interactions and reduce operational costs, leading to 
higher efficiency and customer satisfaction (Venkatesh 
& Davis, 2000). Software development enables banks 
to offer innovative financial products, improving 
user experiences and increasing customer retention 
(Chuang & Hu, 2011). Agent banking extends services 
to underserved areas, boosting financial inclusion 
and revenue streams (Sarma & Pais, 2011). As banks 
embrace these FinTech advancements, the resulting 
improved operational efficiency and service accessibility 
directly contribute to increased profitability. Hence, 
the TAM framework effectively explains how banks’ 
adoption of  FinTech positively impacts their financial 
performance. Based on the above discussions, the 
following conceptual framework has been developed 
for this study:

Figure 1: Relationship Between FinTechs and Bank Profitability:

Notes: The above figure shows the expected relationship between FinTech variables and profitability measures.
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3.0	Methods and Hypothesis 
Development

3.1 Sample Selection and Data Source
For this study, a sample of  30 commercial banks is 
selected and data is for the period of  2019 to 2023. 
Although 62 scheduled banks operate under the full 
supervision of  Bangladesh Bank, only 30 commercial 
banks were listed on the Dhaka Stock Exchange (DSE) 
as of  December 2019. The selection of  the 2019–
2023 study period was motivated by the notable 
technological developments and FinTech investments 
that have revolutionized Bangladesh’s banking 
industry. This period maximizes the sample size by 
enabling a thorough examination of  all 30 commercial 
banks listed on the Dhaka Stock Exchange. A focus on 
these years enhances data reliability, as earlier periods 
would yield fewer banks with complete information, 
thereby providing a more robust understanding of  the 
relationship between FinTech and bank profitability.

3.2 Variable Description
Previously authors (Tushar, 2021; Zheng et al., 
2023; Singh et al. 2021; Ullah, 2023; Ashraf, 2023) 
incorporated profitability measures through a proxy 
variable like return on asset (ROA) and further some 
of  them (Fyaz, 2023; Rachman & Hendayani, 2023; 
Ahmed et al., 2017; Mustapha, 2018; Chhaidar et 
al., 2023; and Mwambuli & Richard, 2024) also used 
the return of  equity (ROE) to evaluate the bank 
profitability. This study utilized both ROA and ROE as 
the proxy of  profitability measures following previous 
studies like Andreou et al. (2016), Hasan, Tawfiq, 
Hasan, & Islam (2024), Cheema and Din (2013). 
Consequently, automated teller machines (ATMs), 
agent banking, cash recycling machines (CRMs), 
and investment in software development are used 
as FinTech variables and firm size is considered as a 
company-specific variable which is used as a control 
variable. A brief  illustration of  the variables is shown 
in Table 1.

Table 1: Variable Measurement

Serial 
No.

Variable Name Variable Definition Sources

Performance Measure(Dependent Variables) 

1 Return on Asset (ROA)

A financial indicator called return on assets (ROA) 
shows how well a business uses its assets to make a 
profit. It calculates a company’s profitability based on 
all of  its assets.

Zheng et al. 
(2023);

2 Return on Equity (ROE)

A company’s profitability is determined by its return 
on equity (ROE), which is the ratio of  equity owned 
by shareholders to earnings. It demonstrates how 
well the business is making money off of  the capital 
that shareholders have made.

Singh et al. 
(2021);

Ahmed et al. 
(2017)

FinTech Determinants (Independent Variables) 

3
Automated Teller 
Machines (ATMs)

An automated teller machine (ATM) is a computerized 
device that eliminates the need for a human teller to 
assist bank customers with their financial operations. 
Cash withdrawals, deposits, transfers, and balance 
enquiries are examples of  transactions.

Ullah (2023);

4 Agent Banking

The term “agent banking” describes a banking 
model in which financial institutions use approved 
third-party agents or individuals to deliver banking 
services. These representatives, who work for local 
companies or retail establishments, represent banks 
in providing a variety of  banking services, including 
account opening, deposits, withdrawals, money 
transfers, and bill payment.

Ashraf  (2023); 
Hossain et al. 
(2021)
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5
Cash Recycle Machines 
(CRMs)

Recycled cash machines, or CRMs, are sophisticated 
banking devices that both accept and disburse 
currency. Customers’ deposited cash can be 
recycled by them, allowing for withdrawals of  the 
same sum. CRMs assist in controlling the machine’s 
cash flow and lowering the need for frequent cash 
replenishments.

Fyaz (2023); 
Rachman & 
Hendayani 
(2023)

6 Software Developments

The process of  creating, coding, testing, and 
maintaining systems or applications is referred to 
as software development. It includes every step 
of  the process from gathering requirements to 
implementing and supporting software.

Chhaidar et al., 
2023);

Islam et al. 
(2021); Panova 
(2021)

Company Specific Factor(Control Variable)

7 Firm Size

The term “firm size” describes the scope or size 
of  an organization, which is frequently determined 
by indicators like market capitalization, total assets, 
revenue, and number of  people. It can be categorized 
as small, medium, or large based on the type of  
business and the area.

Mwambuli & 
Richard (2024); 
Arner Et al. 
(2015)

3.3 Hypotheses Development 

3.3.1 ATM and Bank Profitability

Banks in Bangladesh have significantly reduced 
operational expenses in order to enhance profitability 
due to the installation of  Automated Teller Machines 
(ATMs), which eliminate the need for physical 
branches and staffing (Bangladesh Bank, 2023). The 
financial performance of  banks can be improved 
by implementing additional ATM banking activity 
(Degerli, 2019; Ullah, 2023). Clients eventually 
come to rely on and trust the ATM since it makes 
managing their financial requirements so simple but 
unexpectedly, there are drawbacks to security and 
misuse of  ATMs (Moon et al., 2022).In this regard, the 
world is working to lessen abuse while also attempting 
to increase comfort and safety ( Janakiraman; Nicoletti 
et al., 2017). The availability of  a huge number of  
ATMs might contribute to the banks’ profitability 
and notifies policymakers to the need to enhance the 
information technology system to support the most 
efficient use of  online banking in Bangladesh. (Ullah, 
2023; Moudud-Ul-Huq, & Hossain,  2020). Thus, the 
following hypothesis is made- 

HA: 	 There is a significant relationship between the 
number of  ATMs and bank profitability.

3.3.2 Cash Recycling Machine and Banks 
Profitability

On modern ATMs, referred to as recycle ATMs that 
are now recognized as cash recycling machines (CRM), 
a single cassette is utilized for both cash withdrawal 
and deposits (Batı & Gözüpek, 2017). A one-stop 
banking solution that can help clients with their 
financial transaction activities is a CRM. This includes 
depositing and withdrawing money without going 
through a bank teller. The CRMs have improved cash 
management and helped banks increase their profit 
margins by lowering the cost and error of  processing 
cash (Rachman & Hendayani, 2023). Moreover, with 
CRM reaching previously underserved rural areas, 
banks have been able to increase customer bases, 
mobilize deposits, and drive profitability through 
lower operating costs. CRM has become popular all 
over the world, as well as in Bangladesh (Fyaz, 2023). 
Following the above discussion, the below hypothesis 
is proposed-

HB:	 There is a significant relationship between 
CRMs and bank profitability.

3.3.3 Agent Banking and Bank Profitability

Profitability is positively and statistically significantly 
connected with the number of  deposit accounts and 
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agent banking outlets (Chamboko et al., 2021). As 
rural people have to be brought into the system to 
improve their living conditions, economic conditions, 
and agent banking can be extremely helpful in making 
that possible (Hossain et al., 2021). Further, just before 
and after the coronavirus pandemic, Bangladesh’s 
agent banking industry had a very consistent growth 
rate (Ashraf, 2023).  Agent Banking is the practice 
of  offering limited banking services to members of  
the under-privileged class of  society by using agents 
chosen by lawful agreement in place of  tellers or 
cashiers, according to Bangladesh Bank (Hossain et 
al., 2021). The following hypothesis is made regarding 
the relationship between agent banking and the 
profitability of  bank-

HC: There is a significant relationship between 
the numbers of  agent banking and bank 
profitability. 

3.3.4 Investment in Software Development 
and Bank Profitability

The emergence of  FinTech software in Bangladesh, 
namely in the domain of  digital payments, has 
facilitated the provision of  novel and inventive services 
by financial institutions. This has resulted in heightened 
client engagement and loyalty, ultimately leading to 
increased profit margins (Amin, Taghizadeh-Hesary, 
& Khan, 2022). Software development is another 
essential and inevitable element of  FinTech (Islam et 
al., 2021). Development and installation of  modern 
software have been played an imperative role in 
banks financial achievement (Panova, 2021). Investing 
in IT services from outside providers seems to have 
a positive effect on accounting profits and profit 
efficiency, even though buying hardware and software 
typically lowers banks’ performance (Grant & Yeo, 
2018). Thus, the below hypothesis is proposed- 

HD:	 There is a significant relationship between 
investment in software development and 
bank profitability.

3.4 Data Analysis Methods  
The random effects model of  panel data analysis 
is utilized for this study following the results of  the 
Hausman test and Breusch and Pagan Lagrangian 
multiplier test (Greene, 2003). Before choosing the 

random effect model, relevant diagnostic tests   such 
as the multi-collinearity test, autocorrelation test, and 
normality test also have been conducted (Woolridge, 
2004). The following two regression equations are 
developed for this study-

Where, ROA and ROE stand for return on assets 
and return on equity, respectively.  ATM stands for 
automated teller machines; CRM represents cash 
recycling machines; Agtbank stands for agent banking 
outlets; and softdevelop stands for investment in 
software development. Fsize stands for firm size, which 
is used as a control variable asit has a direct influence 
on an organization’s capacity to adopt FinTech, firm 
size is sometimes seen as a critical element in analyses 
of  the variables influencing that capacity (Mwambuli 
& Richard, 2024). Moreover, i stands for banks, and t 
stands for time (year) and finally, ε is the error term.

4.0 Data Analysis and Discussion

4.1 Descriptive Statistics
Table 2 shows the results of  the descriptive statistics 
of  the examined variable, where data is employed 
from 30 commercial banks in Bangladesh from 2019 
to 2023. Here, the mean, standard deviation, median, 
minimum, maximum, skewness and kurtosis are 
shown for all the variables used in this study. The mean 
ROA and ROE are 0.0748 and 0.1080, respectively, 
whereas standard deviations are 0.0273 and 0.0317, 
respectively. The average number of  ATMs, agent 
banking outlets and CRMs are 5.36, 5.11 and 0.8182, 
respectively. This indicates that the number of  CRMs is 
lower than ATMs in the banking sector of  Bangladesh. 
Furthermore, the logarithmic value of  annual average 
investment in software development is 2.2576 million 
and the firm size considering its assets amount is 12.73 
million. This is mentioned here that natural logarithmic 
data is used for software development and firm size to 
improve the normality. 
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Table 2: Descriptive Statistics

Variables Obs. Mean Std. Dev Median Min. Max. Skewness Kurtosis

ROA (%) 150 0.0748 0.0273 0.6700 0.0370 0.1200 0.4067 1.8802

ROE (%) 150 0.1080 0.0317 0.1000 0.0700 0.1600 0.4787 1.7727

ATM (number) 150 5.3642 0.7691 5.5500 4.0800 6.4400 -0.3764 2.0173

Agent Banking (Number) 150 5.1158 1.5037 4.8100 3.2300 7.8900 0.6512 2.3526

Cash Recycling Machines 

(Numbers)

150 0.8182 0.3893 1.0000 0.0000 1.0000 -1.6499 3.7222

Software Development (million 

BDT)

150 2.2576 0.9278 2.7268 0.0943 3.2668 -1.1347 2.9441

Firm Size (million BDT) 150 12.7255 0.2858 12.7200 12.3300 13.2500 0.3715 2.1367

Notes: The table shows the mean, standard deviation, minimum, median, skewness, and kurtosis of  the return on asset (ROA), return on 

equity (ROE), automated teller machines (ATMs), agent banking, cash recycling machines (CRMs), software development, and firm size 

for 30 commercial banks using the data of  2019-2023. Here, natural logarithmic data is used for software development and firm size 

to improve the normality. This is also mentioned here that firm size is measured by the total assets of  the respective financial institutions.
							     

4.2 Correlation Analysis 
The presence of  collinearity between the variables of  explanation and the analysis of  the linear connection 
between the variables is identified using the correlation matrix. Here, both ROA and ROE show a negative 
correlation with ATMs which was supported by the researchers, Moudud-Ul-Huq & Hossain (2020). In addition, 
CRMs and agent banking both also show a negative correlation with ROA and ROE. However, the results of  
a positive correlation between software development and profitability, as measured by ROA and ROE, were 
aligned with the results of  Uz-Zaman et al. (2023). Additionally, firm size exhibits a negative correlation with 
both ROA and ROE (Table 3). Table 3 also shows that there is no multicollinearity problem, as there is no 
correlation coefficient between the variables below 0.80. Furthermore, the variance inflation factors (VIF) test 
shows the mean value of  VIF is 3.92 which also justifies that there is little chance of  multicollinearity issue among 
the variables as VIF above 10 indicates a multicollinearity problem (Kutner, Nachtsheim & Neter, 2004; Farag, 
Meng, & Mallin, 2015;  O’brien,  2007). 

Table 3: Correlation Matrix

Variables ROA ROE ATMs AB CRM SD FS VIF 

Factor

Return on Asset (ROA) 1.000 -

Return on Equity (ROE) 0.7389** 1.000 -

Automated Teller 

Machines (ATMs)

-0.1342** -0.1194** 1.000 7.13

Agent Banking (AB) -0.3298** -0.1665** 0.2225** 1.000 1.74

Cash Recycling 

Machines (CRM)

-0.4036* -0.0390** 0.2830** -0.1725** 1.000 1.31

Software Development 

(SD)

0.6012** 0.5060* -0.3012* -0.1086** -0.2971** 1.000 1.51

Firm Size (FS) -0.4283*** -0.3158** 0.5460** 0.5042 ** 0.0174** 0.2782* 1.000 7.91

Statistically Significant *p<0.10, **p<0.05, *** p<0.01; t statistics are enclosed in parentheses.

Notes: The table shows the results of  Pearson’s pairwise correlation coefficients between the examined variables. Data from 30 

commercial banks in Bangladesh between 2019and 2023 is utilized. Moreover, the variance inflation factors (VIF)mean is 3.92.
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4.3 Results of Regression Analysis 
To determine the impact of  FinTech on bank profitability, random effects panel regression analysis is used. 
Moreover, the pooled OLS model was also solicited along with the above-mentioned analysis. In this case, 
software development, agent banking, automated teller machines (ATMs), and return on assets (ROA) are the 
independent factors, while return on equity (ROE) and return on assets (ROA) are the dependent variables. In 
addition, firm size has been considered as a control variable.

The diagnostic tests (normality, multi-colinearity, heteroscedasticity, autocorrelation, and serial correlation) 
related to panel data analysis have been performed and found that there is no issue with normality, multi-
colinearity, autocorrelation, and serial correlation except the heteroscedasticity problem for both regression 
equations i and ii. Thus, the ‘robust standard error’method for both the random effects model (Model I) and the 
pooled OLS model (Model II) has been applied to element the effects of  heteroscedasticity issue following (Mia, 
2022). The results of  both panel data analysis models are shown in Table 4 below:

Table 4: Influence of FinTech on commercial bank profitability

Variables

Model -I 
Random Effect  Model

Model -II
Pooled OLS Model

ROA
(T-stat)

ROE
(T-stat)

ROA
(T-stat)

ROE
(T-stat)

Automated Teller Machines (ATMs) -0.0037*** -0.0582* -0.0050*** -0.0660*

(-2.55) (-3.13) (-4.16) (-4.98)

Agent Banking (AB) -0.0001*** -0.0010*** -0.0062*** -0.0075***

(-0.08) (-0.13) (-3.39) (-2.55)

Cash Recycling Machines (CRM) -0.0018*** -0.0229** -0.003*** -0.035**

(-1.73) (-1.94) (-2.59) (-2.36)

Software Development(SD) 0.0029*** 0.0010*** 0.0030** 0.0045**

(2.85) (2.73) (1.94) (2.35)

Firm Size(FS) -0.0482** -0.0472** -0.0681* -0.0783*

(1.14) (2.71) (2.75) (4.22)

Constant 0.0277*** 0.3997*** 0.041*** 0.49***

(4.61) (5.18) (6.45) (7.33)

F-Stat 0.0010*** 0.0001*** 0.0400*** 0.0450***

(20.05) (19.08) 23.05) (21.31)

Adj-R2 0.592 0.512 0.648 0.565

No. of  Observations 150 150 150 150

Statistically Significant *p<0.10, **p<0.05, *** p<0.01; t statistics are enclosed in parentheses

Notes: The table shows the results of  FinTech’s influence on the profitability of  commercial banks in Bangladesh using 
30 commercial banks’ data from 2019 to 2023.Model-I shows the results of  the random effects model and Model- II 
shows the results from the Pooled OLS model. Here, the Pooled OLS model is applied to check the robustness of  the 
results of  the random effect model. Additionally, the ‘robust standard error’ method is applied to both tests as the 
data suffers from heteroscedasticity problems.

				  

The regression analysis demonstrates a significant negative impact of  ATMs on both return on equity (ROE) and 
return on assets (ROA) which indicates ATMs have a significant relationship with bank profitability, supporting 
the hypothesis HA .The ATMs’ coefficients in Model I (Random Effects) are -0.0037 (t = -2.55, p <0.01) for 
ROA and -0.0582 (t = -3.13, p < 0.10) for ROE. These findings suggest that ATMs may not be as profitable 
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in the short run because of  the costs involved, 
including installation, maintenance, and operating 
charges. Similar to this, Model II (Pooled OLS) shows 
that the results of  the random effect are credible 
with coefficients of  -0.0660 (t = -4.98, p < 0.10) 
for ROE and -0.0050 (t = -4.16, p < 0.01) for ROA. 
Additionally, Jegede (2014) and Singh et al. (2021) 
discovered a negative correlation between ATM usage 
and bank profitability. ATM deployments must be in 
line with long-term profitability objectives through a 
well-balanced investment strategy that takes potential 
revenue, operational expenses, and user demand into 
account.

The regression results show that Cash Recycling 
Machines (CRMs) have a significant negative influence 
on both return on equity (ROE) and return on 
assets (ROA), which supports the hypothesis HB 
that there is a strong association between CRMs and 
bank profitability. The coefficient for CRMs in Model 
I (Random Effects) is -0.0229 (t = -1.94, p < 0.05) 
for ROE and -0.0018 (t = -1.73, p < 0.10) for ROA. 
The findings of  Hasan (2019) corroborate these 
results, which indicate that the expenditures of  CRMs, 
including installation and maintenance, may outweigh 
their immediate financial benefits and negatively affect 
profitability. The comparable conclusions are also 
confirmed in Model II (Pooled OLS). This suggests 
that although CRMs can lower cash handling expenses 
and improve operational efficiency, their financial 
impact needs to be carefully considered. Banks ought 
to think about making the most of  their current CRMs 
and assess whether making more purchases of  these 
devices would be financially prudent. It is crucial to 
weigh these expenses against possible operational 
savings to match CRM installations with overarching 
profitability targets.

The hypothesis HC, which suggests a significant 
relationship between the number of  agent banking 
outlets and bank profitability, is supported by the 
regression analysis, showing a notable negative impact 
of  agent banking on both Return on Assets (ROA) 
and Return on Equity (ROE). In Model I (Random 
Effects), the coefficient for agent banking is -0.0001 (t 
= -0.08, p < 0.01) for ROA and -0.0010 (t = -0.13, p 
< 0.01) for ROE. These findings suggest that the costs 
connected with expanding agent banking services 
may outweigh the immediate financial benefits, 
leading to reduced profitability in the short term. 
Similarly, Model II (Pooled OLS) also confirms these 

findings. This highlights the need for banks to critically 
evaluate the cost-effectiveness of  expanding their 
agent banking networks. Agent banking can increase 
service reach and financial inclusion, but its effect on 
profitability needs to be carefully considered. Banks 
should concentrate on streamlining current agent 
banking operations and making sure that the possible 
gains in income and client engagement exceed the 
expenses of  growth.

The regression analysis demonstrates a favorable 
influence of  software development on both Return 
on Assets (ROA) and Return on Equity (ROE), 
supporting the hypothesis HD , which suggests a 
substantial association between software development 
investment and bank profitability. The coefficients for 
software development in Model I (Random Effects) 
are 0.0029 (t = 2.85, p < 0.01) for ROA and 0.0010 
(t = 2.73, p < 0.01) for ROE. Siska (2022) supports 
these findings, which show a positive correlation 
between software development investments and 
increased profitability. These investments may also 
improve customer service, operational effectiveness, 
and overall financial performance. The same results 
are also conveyed by the pooled OLS model. This 
result emphasizes how important it is to spend money 
on cutting-edge software solutions if  you want to 
increase bank profitability. Banks can accomplish 
increased efficiency and effectiveness, which can 
result in higher returns, by enhancing their systems for 
handling transactions, managing data, and interacting 
with customers. As a result, investing in software 
development lowers costs while increasing operational 
efficiency, which enhances profitability.

Overall, the results of  the regression study 
demonstrate that the profitability of  banks is 
adversely affected by FinTech factors (ATMs, CRMs, 
and Agent banking). This finding indicates that initial 
investment costs in ATMs, CRMs, and agent banking 
have not coped with their revenue generation which 
leads to the bank’s profitability. However, software 
development has positively influenced the bank’s 
profitability because investment in software helps to 
reduce operating costs.

5.0 Conclusion
The purpose of  this study is to provide insights 
into the adaptation of  FinTech and its influence on 
commercial banks’ profitability in Bangladesh. To 
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assess their effects on the profitability of  commercial 
banks, factors such the quantity of  ATMs, agent 
banking services, cash recycling machines (CRMs), 
and software development have been used. For 
the study, the random effects model of  panel data 
analysis is applied wherein data was collected from 30 
commercial banks listed in the Dhaka Stock Exchange 
(DSE) in Bangladesh. After analysis, it has been 
found that software development has a statistically 
significant positive impact on bank profitability, while 
the number of  ATMs, CRMs, and agent banking has a 
statistically significant negative association with banks’ 
profitability. Therefore, the scheduled commercial 
banks in Bangladesh should examine the current state 
of  the market regarding the number of  automated 
teller machines (ATMs), agent banking facilities, cash 
recycling machines (CRMs), and software development 
as these technologies have huge fixed and operating 
costs; and inefficient investment in FinTech may lessen 
their banks’ profitability.

This research was conducted under certain limitations, 
which opened up new avenues for future research 
opportunities. Future studies could include more 
scheduled commercial banks, beyond those listed on 
the Dhaka Stock Exchange (DSE), to provide a more 
comprehensive analysis. Additionally, expanding the 
scope to investigate other FinTech factors such as 
mobile financial services, digital wallets, and blockchain 
technology would offer deeper insights into their 
impact on bank profitability. Extending the time frame 
beyond 2019 to 2023, and conducting cross-country 
comparisons, could further enhance the understanding 
of  how FinTech affects financial institutions across 
different contexts.
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